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The	faster	the	clock	or	clock	speed,	the	greater	the	number	of	instructions	the	CPU	can	execute	per	second.	Because	it	was	not	wiped	dry,	the	cleaner	dried	in	an	irregular	pattern	on	the	screen,	causing	an	artifact.	Saline-filled	implants	are	the	only	marketed	implants	today.	All	examinations	must	be	evaluated	by	the	radiologist;	all	add	to	the
radiologist’s	caseload.	Tabar	L,	Dean	P.	This	statement	is	usually	several	pages	long,	and	specifies	precisely	how	any	item	of	equipment	will	implement	the	various	options	allowed	within	the	DICOM	Standard.	Comfortable	furniture,	muted	or	soft	colors,	and	soothing	artwork	all	contribute	to	a	more	casual,	rather	than	clinical,	setting.	Case	Study	23-2
Describe	the	basic	differences	between	the	four	types	of	flap	reconstructive	surgery	shown	in	Figures	23-18	to	23-21.	For	example,	the	MLO	label	can	describe	both	a	superomedial	to	inferolateral	projection	or	an	inferomedial	to	superolateral	projection.	Craniocaudal/mediolateral	oblique	(CC/MLO)	Common	projections	used	for	positioning	the	breast
during	a	screening	mammogram.	recognizing	changes	in	cell	structure	at	various	stages	of	breast	disease.	It	is	not	the	technologist’s	responsibility	to	know	or	understand	how	these	tests	are	performed,	but	he/she	should	understand	why	they	are	done,	and	what	to	look	for	in	the	physicist’s	report.	1989;171:87–90.	It	was	thought	that	the	monthly
menstrual	flow	naturally	relieved	women	of	this	excess,	which	explained	why	breast	cancer	was	more	common	after	menopause.	Although	this	is	difficult	to	do,	it	is	perhaps	the	most	important	thing	she	can	do	to	help	her	examination	go	smoothly.	Emmanuel	Kanal,	MD,	and	Frank	Shellock,	PhD,	reported	that	even	when	a	manufacturer	states	their
aneurysm	clip	is	MRI-compatible,	several	nonferromagnetic	aneurysm	clips	have	become	magnetized	and	torqued	in	a	magnetic	field.	Yet	for	all	the	tests	and	observations,	there	are	some	cases	where	the	radiologist	recommends	a	tissue	biopsy	before	a	definitive	diagnosis	can	be	given.	For	core	biopsy,	a	3	to	4	mm	skin	incision	will	facilitate	entry	of
the	biopsy	needle,	reducing	skin	drag	on	the	outer	cannula	during	advancement	of	the	biopsy	instrument	(Figure	20-22N).	346	•	Unit	3	/	Digital	Mammography	Dr.	A	Dr.	B	Dr.	C	Dr.	D	Figure	15-27	Examples	of	radiologist’s	hanging	protocols.	This	contains	information	pertaining	to	the	image,	such	as	patient	name	or	image	information	such	as	the	size
of	the	image.	New	York:	Masson	Publishing;	1979.	Ultrasound	or	Palpation	Localization	Whenever	possible,	localizing	a	lesion	under	sonographic	guidance	or	through	clinical	palpation	is	preferable	to	localizing	it	mammographically.	Thurfjell	E,	Lernevall	K,	Raube	A.	The	AT	view	is	designed	to	visualize	glandular	tissue	that	extends	high	into	the
axillary	region,	without	superimposition	of	pectoral	muscle.	Approximately	150	to	300	images	per	row	are	immediately	displayed	on	the	AWBU	monitor.	Monitor	resolution.	Common	Surgical	Procedures	and	Typical	Mammographic	Appearance	Mammographic	Evaluation	Reduction	Mammoplasty	Comparing	prior	studies	to	evaluate	an	increase	in
calcifications	is	invaluable.	Will	there	need	to	be	any	changes	in	HV/AC	that	is	already	in	the	facility,	to	accommodate	the	heat	load	given	off	by	the	FFDM	unit	or	the	reading	workstation?	Note	where	luminescent	clocks	or	warning	labels	are	located;	you	may	want	to	perform	a	fog	test	near	them	to	be	sure	they	are	not	emitting	light	that	can	fog	films.
image	tissue	with	adequate	compression	(for	example,	the	anterior	tissue	of	an	MLO	view	where	the	posterior	breast	tissue	is	much	thicker	than	the	anterior)	or	in	a	position	that	allows	the	tissue	to	be	free	of	artifacts	due	to	a	patient's	physical	anomalies.	How	can	you	prove	empirically	that	your	films	are	of	high	quality?	A	thin	coating	of	amorphous
(noncrystalline)	selenium	is	applied	to	each	digital	detector.	The	superior	edge	of	the	compression	paddle	should	rest	between	the	lateral	ribs	and	the	head	of	the	humerus,	to	include	as	far	posterior	as	the	glenoid	fossa.	AEC:	Phototiming	the	Image	We	phototime	the	image	using	both	analog	and	digital	imaging	techniques.	(A	Gray	is	the	dose	of	one
Joule	of	energy	absorbed	per	kilogram	of	matter,	or	100	rad.)	Because	the	Gray	is	such	a	large	unit,	many	radiation	measurements	are	made	in	milliGrays.	Recurrence	The	return	of	a	sign,	symptom	or	disease	after	a	remission.	This	is	especially	critical	for	cancer	evident	by	calcium.	1997;349(9069):1864–1867.	(I)	Mount	the	biopsy	instrument.	The
computer	coordinates	the	data	sent	to	and	received	from	the	coils.	b	RLF,	reciprocity	law	failure;	HVL,	half-value	layer.	Chemotherapy	treatment	plans	are	very	individualistic,	depending	upon	lymph	node	involvement,	tumor	size,	hormone	receptor	status,	grade	of	the	tumor,	and	oncogene	expression.	X-ray	Field/Light	Field/Image	Receptor/
Compression	Paddle	Alignment	This	test	verifies	that	as	much	breast	tissue	as	possible	is	shown	on	each	patient’s	films	(compression	paddle	alignment),	that	the	technologist	can	accurately	determine	the	location	of	the	radiation	field	(light	field),	that	the	field	of	radiation	is	aligned	with	the	image	receptor,	and	that	the	patient	does	not	receive
unnecessary	radiation	exposure	(x-ray	field).	Brightness	is	perceived	by	an	observer	when	photons	fall	on	the	rods	and	cones	of	the	eye’s	retina.	X-rays	produce	light	to	form	a	light	image,	which	is	then	detected	by	some	sort	of	light-sensitive	system.	REVIEW	QUESTIONS	A	R	CC	1.	B	Figure	10-13	Pseudomass.	Offer	a	blanket	to	keep	her	warm.
Magnification	will	always	enhance	this	view,	but	when	magnification	is	unavailable	or	unobtainable	because	of	breast	thickness	or	density,	a	tangential	view	will	still	offer	the	most	information	about	a	mass	(Figures	10-27	and	10-28).	Pathologists	consider	all	this	and	a	lot	more	when	preparing	a	report	and	rendering	a	diagnosis.	Chapter	14	/	End	of
the	Road	for	Analog	Mammography?	Red,	hot	breast	3.	In	the	rare	event	of	an	accidental	drip,	it	will	be	less	evident	on	her	blue	clothes.1.	Each	step	of	the	localization	procedure	should	be	explained	to	the	patient.	All	women	are	unique	and	will	have	their	own	ways	of	dealing	with	anxiety.	Available	at:
www.doh.state.fl.us/gtfoma/documents/agendadocs05/	7workforceshortagemonsees.doc.	See	Network	area	storage	(NAS)	NASA.	Magn	Reson	Imaging	Clin	N	Am.	1994;2:511–525.	ACR	survey	of	radiology	residents:	breast	training	attitudes.	These	include,	but	may	not	be	limited	to,	image	and	information	management,	basic	display	features,	image
manipulation,	image	metrics,	advanced	functions,	and	modality-specific	features.	The	technologist	also	checks	that	compression	will	not	exceed	a	certain	amount	of	pressure	so	that	a	patient	will	not	be	injured	by	excessive	force.	Storage	space.	•	Optical	density—“exposure	conditions	should	be	selected	so	that	the	structures	of	diagnostic	interest	in
the	radiograph	will	appear	in	the	range	of	optical	densities	where	contrast	is	highest.	ACRIN/DMIST	investigated	the	efficacy	of	digital	versus	analog	imaging.	It	is	used	to	archive	images,	thus	increasing	storage	capacity;	it	can	also	be	used	to	prefetch	prior	examinations	stored	in	PACS.	IHE	promotes	the	use	of	established	standard	computer
languages	such	as	health	level	7	(HL7)	and	digital	imaging	and	communication	in	medicine	(DICOM)	to	address	specific	clinical	needs.	If	the	same	posterolateral	tissue	is	missing	from	the	MLO,	supplementary	projections	are	necessary.	Cupples	TE,	Cunningham	JE,	Reynolds	JC.	A	lipoma	is	a	fatty	tumor	with	no	epithelial	component.	The	Larmor
equation	states	a	reciprocal	relationship	between	RF	signals	and	the	strength	of	the	magnetic	gradient.	This	makes	it	easy	to	see	why	fat	suppression	makes	it	easier	to	find	lesions.	IM-SL	Other	Supplementary	Projections	Mediolateral	(ML)	Lateral	Projection	Application	Figure	7-55	IM-SL	projection.	American	Cancer	Society	2008.	The	bandwidth
controls	the	speed	with	which	the	data	can	be	moved	and	the	amount	of	data	that	can	be	moved	at	one	time.	Glass	acts	as	a	filter	when	dealing	with	the	soft	end	of	the	x-ray	spectrum,	and	it	filters	out	photons	that	would	provide	contrast	in	mammography.	The	patient	is	most	familiar	with	her	body;	ask	her	if	she	has	concerns	about	her	breasts.
However,	there	are	characteristics	in	the	acquisition	and	display	of	the	image	that	are	common	for	each	of	the	technologies	and	are	included	within	their	test	protocols.	An	oil	cyst	may	only	be	evident	after	it	characteristically	calcifies.	Yet	it	is	the	fear	of	lawsuits	that	often	influences	a	radiologist	to	practice	defensive	medicine:	to	order	ancillary
examinations	or	recall	a	patient	for	additional	views	as	a	defense	should	the	patient	sue.	Gynecomastia	Gynecomastia	is	a	benign	proliferation	of	tissue	in	the	male	breast	(Figure	6-5).	The	valid	reasons	for	selecting	this	elective	surgery	include	the	following:	•	A	strong	family	history	of	breast	cancer,	especially	if	the	family	members	were
premenopausal	when	diagnosed.	Kerlikowske	K,	Grady	D,	Rubin	SM,	et	al.	Kegelmeyer	WP,	Pruneda	JM,	Bourland	PD,	et	al.	However,	bandwidth	is	not	the	only	factor	that	can	limit	the	throughput	of	the	network.	Mammography	x-ray	tubes	should	have	a	beryllium	window	rather	than	glass.	Radiol	Clin	North	Am.	1987;25:983–992.	If	the	radiograph	is
underexposed,	these	structures	will	fall	on	the	bottom,	or	toe,	of	the	characteristic	curve.	The	patient	should	stand	with	her	feet	facing	the	unit.	New	results	from	the	Swedish	2	county	trial.	Digital	screening	mammography	appointments	typically	are	scheduled	at	10-minute	intervals.	The	development	of	the	TDLUs	from	a	“resting”	state	to	pregnancy
and	lactation.	(Image	courtesy	of	the	Anatomical	Chart	Company.)	therapy	was	equally	harsh.	Illustrated	here	is	this	effect	for	an	image	with	1,	3,	5,	and	7	bits	(2,	8,	32,	and	128	gray	levels).	oping	breast	cancer,	increases	(Table	4-1).	A	1-cm	tumor	contains	from	100	million	to	1	billion	cells.	However,	BSE/CBE	is	very	important	because	some	cancer
(e.g.,	lobular	carcinoma)	will	be	felt	before	it	can	be	visualized	on	an	image.	Administrators	carefully	measure	and	weigh	all	space	and	staff	costs	against	medical,	physical	plant,	and	financial	considerations.	(Courtesy	Stout	NK,	Rosenberg	MA,	Dietz	A,	et	al.	One	designated	radiologist	within	the	facility	is	responsible	for	reviewing	and	analyzing	the
audit	results	annually,	and	for	apprising	the	other	radiologists	of	the	results.	Histopathologists	are	trying	to	be	more	specific	in	their	description	of	benign	processes,	determining	their	likelihood	to	become	cancerous	and	the	degree	to	which	their	presence	indicates	increased	risk.	536	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	A
B	C	Figure	23-17	Breast	reconstruction	with	tissue	expander.	Wide	Pedicle	Patients	with	a	wide	base	of	attachment	are	usually	also	firm	breasted,	presenting	a	problem	in	mobility.	Figure	6-11	(A)	Inverted	nipple	due	to	benign	etiology.	Magnified	views	provide	the	radiologist	with	morphologic	information.	breast	between	these	two	lines.	An	example
would	be	someone	who	tests	positive	for	HIV	and	who	takes	drugs	to	prevent	HIV	from	developing	into	AIDS.	Fisher	B,	Bryant	J,	Wolmark	N,	et	al.	Stroke	The	distance	a	biopsy	instrument	moves	the	needle	when	fired.	Variations	of	the	Craniocaudal	Projection	Exaggerated	Lateral	Craniocaudal	(XCCL)	Projection	Applications	The	XCCL	projection	will
best	visualize	posterolateral	tissue	of	the	breast	(Figure	7-28).	Then	look	at	who	is	performing	each	task,	and	how	you	can	make	it	more	efficient.	Place	the	edge	of	the	image	receptor	at	the	sternum.	Next,	the	state	of	hydrogen	protons	in	diseased	tissue	differs	from	healthy	tissue	of	the	same	type,	making	MRI	particularly	good	at	identifying	tumors
and	other	lesions.	Note	the	calcified	periprosthetic	capsule	(arrowheads).	I	owe	many	subtle	discoveries	on	a	screening	or	diagnostic	mammogram	to	the	authors’	persistence	and	immaculate	technique.	The	CR	phosphor	screen	produces	these	fluctuations	in	intensities.	Radiologists	consider	certain	mammographic	characteristics	of	the	calcifications
with	clinical	and	historical	information	to	determine	the	necessity	for	biopsy.	Average	gradient	(AG)	An	increase	or	decrease	in	the	magnitude	of	a	property	(e.g.,	temperature,	pressure,	or	concentration)	observed	in	passing	from	one	point	or	moment	to	another.	194	•	Unit	1	/	Mammography—Common	Topics	A	B	C	D	E	45°	SIO	45°	Figure	10-15
Right-angle	view.	Chapter	7	/	Mammographic	Positioning	•	123	Summary	of	Exaggerated	Craniocaudal	Positioning	1.	Yet,	further	development	and	improvement	in	imaging	can	only	occur	with	the	ability	to	see	smaller	changes	that	occur	earlier	in	the	development	of	breast	disease.	Close	monitoring	of	the	QC	tests	that	track	the	exposure	number
reliability/reproducibility	are	important	to	ensure	the	production	of	a	good	image	with	an	acceptable	dose.	And	most	importantly,	the	optical	density	of	the	images	should	remain	constant	as	kilovolt	peak	and	thickness	varies.	If	the	prefire	stereo	pair	demonstrates	accurate	needle	placement,	the	next	step	is	sampling	of	the	abnormality.	American
Mammographics,	5113	HWY	58,	STE.	(ART;	Montreal,	Canada).	Hendrick	RE.	Cannot	be	used	for	storage	of	mammograms.	(Continues	on	next	page)	A	B	of	the	actual	position	of	needle	depth	(Z	or	D).	2007;34(3):	906–914.	2007;79(1):70.	Once	therapy	has	begun,	it	will	be	more	difficult	to	image	the	tissue	and	the	surgeon	may	be	hesitant	to	re-biopsy
because	irradiated	tissue	will	not	heal	as	easily	after	surgery.	An	attempt	to	measure	tissue	or	peruse	landmarks	on	the	resulting	mammogram	removes	the	focus	from	the	patient.	See	National	Electrical	Manufacturers	Association	(NEMA)	Network	bandwidth,	382–383	infrastructure	of,	382–383	Network	area	storage	(NAS),	387	“Network	backbone,”
382	NEXT.	•	Category	0	Manuals	Need	Additional	Imaging	Evaluation	and/or	Prior	Mammograms	•	For	Comparison:	Finding	for	which	additional	imaging	evaluation	is	needed.	Thus,	acquiring	a	new	stereo	pair	and	retargeting	the	abnormality	would	be	the	most	effective	method	to	correct	an	error.	Thus,	with	the	screen–film	combination	recording
systems,	Heurter	and	Driffield	found	a	nonlinear	“toe”	region	in	lighter	densities	and	a	nonlinear	“shoulder”	region	in	the	higher	densities	(Figure	11-51).	Image	Storage,	Archiving,Transfer,	and	Retrieval	There	is	no	way	around	it—once	you	begin	producing	digital	images	you	must	have	a	method	to	store	and	transfer	them.	1995.	The	following
general	formulas	help	determine	stroke	margin,	however,	always	follow	the	manufacturer’s	recommendations.	Inspissated	Secretions	within	the	ductal	structures	that	have	become	thickened	and	dried,	resulting	in	calcifications.	DCIS	is	clearly	the	precursor	of	invasive	breast	cancer.	This	view	may	also	be	used	to	image	a	palpable	lesion	in	the
extreme	medial	portion	of	the	breast.	Ninety-three	percent	thought	the	patients’	stress	levels	were	higher	when	compared	to	other	examinations.	Cambridge:	Blackwell	Science;	1996:25.)	Case	Study	20-2	Refer	to	Figure	20-15	and	the	text	and	respond	to	the	following	questions.	What	conclusions	came	out	of	the	ACRIN/DMIST	study?	The
postprocessing	features	are	conveniently	located	on	a	keypad	for	the	radiologist	(Figure	15-35).	GUIDELINES	The	old	guidelines	for	mammography	considered	all	women	to	be	at	equal	risk	for	developing	breast	cancer;	these	old	guidelines	relied	strictly	on	age.	SUMMARY	Right	breast	Figure	2-11	Location	of	breast	disease.	Chapter	21	Breast	MR
Objectives	•	•	•	•	•	List	at	least	three	strengths	for	breast	MR,	and	two	limitations.	Breast	Cancer:	A	Practical	Guide	to	Diagnosis,Volume	1,	Procedures.	Also,	8	to	12	R	was	a	typical	client	dose.	Administering	anesthesia:	The	needle	is	brought	forward,	accurately	indicating	the	site	for	anesthesia	(Figure	20-22L).	SANs	are	accessible	by	multiple	host
computers.	To	detect	fogging	problems,	test	darkroom	safelights	periodically	with	a	set	protocol	(see	Chapter	13:	Quality	Assurance	in	Film/Screen	Mammography).	Fortunately,	antinausea	medications	help	reduce	this	discomfort.	Figure	15-31	Inversion.	E	Assessing	Results	Examine	the	mammogram	for	the	following	elements	(Figure	7-41):	1.	The
Compton	effect	deals	with	electron	densities.	Ninety	percent	of	physicians	stated	that	tort	reform	was	important	to	them.	This	chapter	provides	an	overview	of	the	basic	design	and	quality	concepts	involved	in	a	mammography	darkroom;	it	is	not	a	troubleshooting	guide.	Currently,	39	million	people	are	age	65	and	over;	this	represents	13%	of	the	total
population.	(B)	X-rays	readily	pass	through	adipose	tissue	and	strike	the	digital	detector,	causing	an	increase	in	photons	as	measured	by	the	pixels.	MRI	guided	9	gauge	vacuum	breast	biopsy:	initial	clinical	experience.	Digital	detectors	must	be	uniform	in	intensity	and	free	of	artifacts.	Things	changed	by	2003;	dissatisfaction	now	included	the
medical–legal	climate,	workload,	reimbursement,	and	financial	pressure.39	Resident	Attitude	Survey	In	2000,	a	survey	of	radiology	residents’	attitudes	and	perceptions	of	mammography	was	undertaken	because	of	the	Chapter	4	/	The	Mammography	Technologist’s	Expanding	Role	•	55	Characteristic	of	Radiologist	80	20,000	70	18,000	14,000	50
12,000	40	10,000	30	8,000	6,000	20	Weighted	no.	1998;9:13–16.	With	a	release	of	energy,	the	higher	energy	state	returns	the	positively	charged	proton	to	its	former	natural	state	and	creates	six	excess	protons	for	every	10,000	protons	in	the	area	of	matter	where	the	hydrogen	atoms	reside.	Thurfjell	EL,	Holmberg	LH,	Persson	IR.	Many	of	us	have
family	video	from	the	1980s	that	we	despair	of	ever	seeing	again	because	we	no	longer	have	the	hardware	to	play	the	tapes	on.	Comm	Oncol.	Sunshine	J,	Cypel	Y.	Saving	markings	and	annotations	depends	on	the	capabilities	of	the	PACS	system;	some	may	or	may	not	support	this	function.	Circumscribed	Smoothly	outlined	abnormality.	(Image
courtesy	of	Transworld	Radiographic	X-ray	Systems.)	(B)	The	two	columns	in	heavy	print	show	the	amount	of	density	change	between	each	half-second	of	exposure.	The	schematic	(D)	illustrates	the	location	of	the	abnormality	and	the	angle	of	the	image	receptor	for	the	tangential	view.	Alternating	voltage	reverses	its	polarity	on	each	alternation,	and
an	alternating	current	(AC)	reverses	its	direction	of	flow	on	each	alternation.	Breast	cancer	gene	(BrCA)	One	of	several	genetic	mutations	linked	to	breast	cancer	and	ovarian	cancer.	PATIENT	PREPARATION	Some	radiologists	request	that	their	patients	prepare	for	a	mammography	examination.	QC	Coordinator	checks	exam	in	PACS	and	manually
changes	exam	status	4.	Breast	MRI	-	finding	its	role	in	the	imaging	of	cancer	care.	Occasionally,	metastatic	nodes	will	be	the	only	indication	of	an	occult	carcinoma	within	the	breast.	A	B	Figure	15-36	(A)	An	example	of	CRT	monitors.	If	the	calcifications	lie	laterally,	a	mediolateral	(ML)	projection	would	be	best;	if	the	calcifications	lie	medially,	use	a
latero-medial	(LM)	projection.	Each	type	of	film	and	processing	chemicals	has	particular	parameters	and	standards	for	optimum	film	quality;	correct	chemical	and	replenishment	balances	must	be	set	for	the	films	being	processed.	Solution:	an	earlier	primary	fear	has	been	dispelled	by	public	education	about	new	low	dose,	dedicated	mammography
units.	Although	the	biangular	design	has	a	decided	advantage	when	performing	magnification	views,	the	current	angle	of	the	target	produces	a	dramatic	optical	density	fall-off	because	of	its	heel	effect.	Increasing	the	window	width	results	in	a	broader	range	of	pixel	values;	this	is	less	contrast.	Increasing	breast	thickness	increases	the	distance	of	shift
(B).	Windowing	involves:	window	width	and	window	center8,14	(Figure	15-12).	Use	of	the	mag-glass	should	not	be	confused	with	use	of	the	mag-glass	to	look	at	a	mag-view.	As	monitor	technology	advances,	future	efforts	will	be	directed	toward	reducing	the	direct	detector	pixel	size	to	provide	better	resolution.	Soft-copy	review	workstation	Computer
and	monitor	setup	where	the	radiologist	can	review	the	images	obtained	by	technologist.	Morrow	M,	Freedmann	G.	A	nipple	rolled	into	the	breast	tissue	provides	this	same	information.	Cost	effectiveness.	If	you	notice	any	light	leaks,	take	steps	to	eliminate	them.	The	film	is	then	processed	and	used	to	test	the	consistency	of	the	processor	and	its
chemicals.	In	the	Beginning	Table	14-1	•	Digital	Mammography	Begins	DIGITAL	MACHINE	FDA	APPROVAL	GE	2000D	Fischer	SenoScan	LoRad	CCD	Hologic	Selenia	GE	Senograph	DS	Siemens	Novation	DR	GE	Essential	Fuji	CR	1/28/2000	9/25/2001	3/15/2002	10/2/2002	2/19/2004	8/20/2004	4/11/2006	7/10/2006	fortunate	recipient	of	advanced
technology	from	many	research	and	development	(R&D)	projects	funded	by	BMDO;	military	defense	technologies	are	nearly	a	decade	ahead	of	medical	technology.	Lofgren	M,	Andersson	I,	Bondeson	L,	et	al.	306	•	Unit	2	/	Film/Screen	Mammography	c.	The	average	base	salary	reported	in	2007	is	competitive	with	other	specialists,	surprisingly
contrary	to	widely	held	attitudes	(Table	4-7).61	The	AMA	and	ACR,	among	others,	are	actively	promoting	medical	liability	reform	changes	to	address	medical	malpractice	lawsuits.	Usually	it	is	obtained	so	that	the	lateral	posterior	portion	is	included	rather	than	the	medial	posterior	portion.	L	CC	R	MLO	L	MLO	B	Figure	7-1	Complete	clinical	picture.
This	errant	needle	position	is	useful	as	an	offset	target;	most	vacuum-assist	448	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	Figure	20-46	(continued)	Repositioning	and	rescouting	(C)	(arrow)	allows	visualization	on	both	stereo	images	(D)	(cursors).	The	physicist	must	also	test	the	unit	to	confirm	that	automatic	compression	can	be
over-ridden.	Contrast	The	extent	to	which	adjacent	areas	of	an	image	on	a	display	screen	differ	in	relative	brightness.	Cambridge:	Blackwell	Science;	1996:170–171.)	shoulder	A	B	Figure	20-77	Shoulder	placement.	Pathology	yielded	DCIS,	LCIS.	Low-cost	screening	mammography.	None	is	easy	to	resolve	because	a	decision	concerning	digital
mammography	will	need	to	fit	into	a	larger	pattern	of	providing	a	broad	range	of	imaging	services	for	other	complimentary	digital	imaging,	communications,	and	storage	systems.	The	base		fog	density	must	be	within	0.03	of	the	established	level,	the	mid-density	must	be	within	0.15	of	the	established	level,	and	the	density	difference	must	also	be	291
Figure	13-4	An	example	of	a	sensitometry	chart.	Alternatively,	an	independent	thermometer	can	be	used.	Capsule	A	tough	sheath	or	membrane	that	encloses	something	in	the	body.	These	manufacturers	do	not	require	specific	testing	of	the	AEC	by	the	technologist.	They	may	make	only	a	visual	inspection	of	the	breasts	and	examine	the	axillae	when
the	woman	is	upright.	To	prevent	confusion,	these	settings	are	called	standard	(STD),	dose	(DOSE),	and	contrast	(CNT)	on	both	their	analog	and	FFDM	units.	Higher-contrast	images	exhibit	more	pronounced	density	changes	with	small	exposure	variations	because	of	the	gradient	of	the	H&D	curve.	See	National	Cancer	Institute	(NCI)	NCRP.	+Y	axis
X–Y–Z	isocenter	X	axis	Z	axis	X	plane	Z	plane	origin	Y	plane	+X	axis	+Z	axis	Y	axis	Figure	21-7	Gradient	X–Y–Z	coils.	Patient	A	person	under	health	care.	Collimator	X-ray	beam	restricting	device.	.23	.24	.26	.28	.31	.38	.56	.95	1.49	2.01	2.55	3.06	3.40	3.60	3.67	3.68	Calculation	Automatic	scanning	densitometers	perform	the	AG	calculation	at	the	same
time	the	daily	QC	strip	is	monitored	(Figure	11-52).	Hence,	a	DD	of	0.40	today	would	be	relatively	low”.35	An	increase	in	the	contrast	exhibited	by	a	film	will	reduce	the	recording	latitude	of	the	film;	this	affects	the	range	of	optical	densities	on	the	image.	Glossary	Privacy	An	important	issue	addressed	by	HIPAA	to	ensure	that	medical	records	and
patient	data	are	private	and	protected.	MQSA	specifies	that	the	average	glandular	dose	calculated	for	a	unit	may	not	exceed	3.0	mGy	(milliGrays),	or	0.3	rad	(300	mrad)	per	exposure.	(Image	courtesy	of	Nursing	Procedures,	4th	ed.	Mammographers	search	for	finite	structures	such	as	microcalcifications	or	the	irregular	borders	of	a	mass,	which
require	sharp	images.The	breast	will	always	be	in	direct	contact	with	the	recording	system	in	analog	and	digital	imaging,	which	improves	geometric	resolution.	Preventative	maintenance	Maintenance	performed	on	equipment	on	a	regular	basis;	the	purpose	is	to	prevent	or	detect	failures	before	they	impact	the	user.	A	study	by	Sickles	demonstrated
that	using	a	scatter-reduction	grid	improves	image	quality.	efficiency	of	the	facility	2.	170	•	Unit	1	/	Mammography—Common	Topics	A	C	B	Figure	8-9	After	breast	cancer,	a	three-view	study	of	the	contralateral	breast	will	provide	the	radiologist	the	opportunity	to	detect	cancer	earlier.	Estrogen	and	progesterone	stimulate	the	cancer	cell,	causing	it	to
grow.	Breast	tissue	covers	a	wider	area	than	its	outward	appearance.	Pneumocystography	A	procedure	in	which	cyst	fluid	is	removed	and	replaced	with	air	to	better	define	the	walls	of	a	cyst.	Contrast-to-Noise	Ratio	Contrast	or	image	contrast	is	referred	to	as	the	ability	of	an	imaging	modality	to	distinguish	between	various	structures	of	an	acquired
image	by	the	perception	of	differences	in	their	apparent	signal	intensities.	Processing	Artifacts	Artifacts	that	occur	during	the	processing	procedure,	within	the	processor,	by	one	or	more	of	the	processor’s	components	are	considered	processing	artifacts.	(B)	An	oblique	view	at	15	shows	this	“mass”	to	be	overlapped	structures.	How	much	more	likely
is	a	woman	to	develop	breast	cancer	than	the	second	most	frequent	cancer—lung	cancer?	This	proficiency	and	other	illustrated	visual	clues	below	can	help	avoid	faulty	positioning,	procedural	difficulties,	and	incorrect	sampling.	Mastectomy	cs.	Occasionally,	ointments	or	powders	can	also	collect	in	the	creases	of	a	nevus	or	mole,	or	in	the	nipple	area.
Mammogram,	diagnostic	Diagnostic	mammograms	are	done	to	evaluate:	abnormalities	seen	or	suspected	on	a	prior	screening	mammogram;	subjective	or	objective	abnormalities	in	the	breast	such	as	a	lump,	pain,	thickening,	or	nipple	discharge;	or	an	inexplicable	change	in	breast	size	or	shape.	Before	the	needle	is	removed	from	the	cyst	after	an
aspiration,	the	syringe	with	the	cystic	fluid	is	detached	from	Figure	19-10	This	pneumocystogram	was	performed	to	verify	an	intracystic	lesion	seen	on	ultrasonography.	The	testing	procedure	will	analyze	the	accuracy	of	the	biopsy	system,	including	the	targeting	device,	digitizing	system,	and	coordinate	calculation.	These	displays	will	be	of	high
quality	and	resolution.	Validate	the	patient’s	emotions:	it	is	tough	to	come	back	for	another	mammogram,	and	if	the	mammogram	failed	her	initially,	she	may	wonder	why	she	should	have	another	one.	They	revolutionized	the	old	equations	used	to	plan	for	women’s	health	services	from	the	older	generations,	who	did	not	use	mammography	services,	to
a	generation	who	will.	•	Patients	and	their	doctors	want	diagnostic	certainty;	this	requires	lab	work,	x-ray	procedures,	or	surgery.	Orenstein	BW.	(Do	not	confuse	this	structure	with	the	mammographic	landmark,	the	retroglandular	fat	space,	discussed	later	in	this	chapter.)	The	axilla	pectoralis	major	serratus	anterior	latissimus	dorsi	Figure	5-5	The
margins	of	the	breast.	Chemical	elements	with	an	odd	number	of	protons	in	the	nucleus	were	singled	out	for	investigation	because	of	their	unique	potential.	Incomplete	clearing	of	data	from	a	previous	image.	Breast	The	breast	refers	to	the	front	of	the	chest	or,	more	specifically,	to	the	mammary	gland.	Skin-sparing	mastectomy.	(A)	Excellent	cosmetic
outcome.	She	will	spend	many	sleepless	nights	at	her	computer	searching	for	information	about	breast	cancer.	All	postprocessing	orders	rely	on	algorithms	(sets	of	operating	instructions)	and	are	displayed	on	a	5-mp	monitor,	which	is	recommended	for	use	in	interpreting	mammograms.	Lumpectomy	with	radiation	is	not	recommended:	•	If	the	woman
has	recurrence	and	had	previously	been	•	•	•	•	•	•	•	treated	with	lumpectomy	and	radiation.	1999;211:529–533.	Completed	spot	compression	position	demonstrating	localized	compression	over	a	specific	area.	•	The	technologist	must	identify	the	abnormality	on	the	scout	image,	and	maintain	clarity	on	the	stereo	projections.	2005;365:1769–1778.	This
study	was	funded	by	Veridex,	LLC,	a	manufacturer	of	the	equipment	used	to	conduct	this	test.	A	positive	stroke	margin	allows	biopsy.	Implants	may	have	a	single	or	double	lumen	filled	with	silicone,	saline,	or	a	combination	of	both.	Some	radiologists	may	prefer	to	customize	their	equipment,	such	as	Wende	Logan-Young	of	the	Elizabeth	Wende	Breast
Clinic	who	sometimes	uses	the	stiff	inner	trocar	from	a	Rotex	II	Screw	Needle	Biopsy	Instrument	passed	through	a	Cook	Modified	Kopans	21-gauge	needle.1	A	hookwire	set	may	be	more	useful	in	fatty	tissue	as	trocars,	which	are	straighter,	do	not	grip	adipose	tissue	as	well.	Surface	coils.	Little	tolerance	is	allowed	in	the	deviation	of	the	light	field,	x-
ray	field,	compression	paddle,	and	imaging	receptor.	Take	time	to	explain	the	examination.	The	tolerable	level	depends	on	the	examination	and	the	relevance	of	contrast	and	resolution	to	its	interpretation.	Ask	the	patient	to	raise	the	ipsilateral	arm	up	and	over	the	image	receptor,	resting	the	upper	portion	of	the	humerus	on	the	superior	portion	of	the
positioning	platform.	Monoclonal	antibodies	The	use	of	antibodies	manufactured	in	a	laboratory	from	a	single	type	of	immune	stem	cell.	The	cytological	or	cellular	material	is	preserved	on	slides	for	interpretation	by	a	cytopathologist.	Now	the	technologist	examines	the	details:	Figure	15-24	The	technologist	stays	in	the	room	for	the	entire	digital
examination	since	it	is	no	longer	necessary	to	leave	to	develop	films	in	a	darkroom.	Symmetry	The	quality	of	being	made	up	of	similar	parts	facing	each	other.	45°	SIO	45°	MLO	Figure	7-44	Encapsulated	implants.	75.	What	is	the	geography	of	your	mammography	department?	Visibility	will	be	greatest	if	the	radiograph	is	exposed	so	that	structures	of
interest	appear	in	the	middle-density	region,	where	film	contrast	is	highest.	Review	of	preoperative	magnetic	resonance	imaging	(MRI)	in	breast	cancer:	should	MRI	be	performed	on	all	women	with	newly	diagnosed,	early	stage	breast	cancer?	After	the	procedure	has	been	explained	adequately,	the	patient	can	sign	the	form.	Yes,	they	tend	to	be	older.
This	significantly	reduces	speckle	and	improves	the	contrast	and	definition	of	small	masses	and	even	some	microcalcifications.	Early	calcifying	oil	cysts	can	imitate	the	calcium	of	malignancy.	Telomerase	regulates	the	proliferative	capacity	of	human	cells.	There	are	no	requirements	other	than	the	manufacturers’	recommendations,	but	it	has	been
recognized	that	eyestrain	and	fatigue	are	factors	when	radiologists	read	from	digital	monitors.	Hydrogen	atoms	wobble,	or	precess.	Correlative	physical	examination	that	finds	a	palpable	abnormality	in	retrospect	and	a	marked	extra	view	can	also	save	the	patient	from	preoperative	needle	localization	of	a	“nonpalpable”	abnormality.	Scale	is	also
applied	to	depth	(B).	An	upright	two-view	mammogram	is	recommended	after	deployment.16	Specimen	Radiography	arrow	points	to	tissue	marker	clip	A	built	in	ramp	forces	clip	out	and	into	biopsy	wall	squeeze	handle	Specimen	radiography	ensures	removal	of	calcifications.	Again	funding	was	cut.	A	R	L	Case	Examples	1.	See	Premarket	approval
(PMA)	Pneumocystography,	402–403,	402f	Polar	coordinate	system	in	SBB,	413,	414f	Popcorn-type	calcifications,	90,	91f	Positioning	AEC	detector	and,	111	artifacts,	281,	281f	breast	cushion	and,	110–111,	110f	compression	and,	112,	112f	guidelines	for,	102–115	identification	for,	102,	104t–106t,	106	mobility	of	breast	and,	108	motion	artifact	and,
107–108,	109f	for	MRI	examination,	496–497,	497f,	498f	for	nonconforming	patients,	160–174	patient	cooperation	and,	106	platforms,	113,	113f	posture,	107,	107f–108f	sanitization	of,	imaging	surface,	106,	107	steps	for	craniocaudal	mammogram,	122f	for	mediolateral	oblique	projections,	130,	132f–133f,	134	for	stereotactic	biopsy,	453–476
wrinkles	and,	108,	109f	Positive-biopsy	rate,	307	Positive	predictive	value	(PPV),	306–307	defined,	302t	Positron	emission	mammography	(PEM),	511	case	study,	508,	509	Positron	emission	tomography	(PET),	510–511	Post-image	processing,	with	MRI,	498,	499f	Postmastectomy	patient,	imaging	in,	170,	173f	Postprocessing	refinements,	329	Posture,
107,	107f–108f	Powder	mammography	examination,	36–37,	37f	xeroradiography	and,	9–10.	Kilovolt	peak	(kVp)	The	peak	applied	voltage	placed	across	the	anode-cathode	in	an	x-ray	tube,	which	determines	the	peak	x-ray	energy	in	the	output	x-ray	spectrum.	Precession	The	slow	movement	of	the	axis	of	a	spinning	body	around	another	axis	due	to	a
torque	(such	as	gravitational	influence)	acting	to	change	the	direction	of	the	first	axis.	The	costeffectiveness	of	fine-needle	aspiration	cytology	and	14-gauge	core	needle	biopsy	compared	with	open	surgical	biopsy	in	the	diagnosis	of	breast	cancer.	The	following	section	provides	a	basis	on	which	to	build	positioning	skills.	The	lobes	extend	from	the
nipple	in	a	radial	pattern.	Together	they	give	the	enhanced	developer	chemistry	better	access	to	the	exposed	silver	halide	crystals.	To	achieve	this	result	requires	placing	the	needle	proximal	to	the	depth	coordinate	before	firing.	To	maintain	a	sharp	image	as	the	magnification	factor	increases,	the	focal	spot	must	either	be	significantly	reduced	(it
cannot	because	this	is	an	internal	part	of	the	equipment’s	design),	or	the	thickness	of	the	body	part	being	radiographed	must	be	decreased.	Nulliparity	Having	never	been	pregnant.	Mammographic	Imaging	Advances	Articles,	studies,	reports,	and	editorials	from	recent	medical	journals	routinely	extol	the	virtues	of	screening	mammography,	especially
in	regards	to	the	newer	digital	technologies;	most	recognize	the	unique	advantages	of	computer-acquired	and	processed	images.	Reducing	errors	in	the	accident	department:	a	simple	method	using	radiographers.	For	example,	a	palpable	tumor	is	one	that	can	be	felt.	•	In	the	nonconforming	patient,	such	as	a	patient	with	severe	pectus	excavatum	(see
Chapter	8),	to	image	breast	tissue	not	evident	on	the	CC	and	MLO	projections,	a	45	SIO	provides	a	means	to	capture	this	lost	tissue.	This	information	is	useful	in	checking	calculated	coordinates	against	the	scout	image.	Available	at:	.	However,	using	grids	improved	detection	capability	in	only	37%	of	the	examinations.	A	rare	cancer,	accounting	for
approximately	1%	to	3%	of	all	breast	cancers.	A	smaller	package	also	improves	transmission	performance,	allowing	images	to	travel	faster	over	the	network.	See	Breast	self-examination	(BSE)	BUAP.	86	•	Unit	1	/	Mammography—Common	Topics	A	B	Figure	6-9	Skin	thickening	caused	by	lumpectomy	with	radiation	treatment	for	breast	cancer.	White
on	White	Mammography	images	cancer	in	white––either	as	white	microcalcifications	or	as	a	white	mass	that	displays	one	of	the	following	characteristics:	(a)	the	borders	of	the	mass	are	irregular,	(b)	the	mass	appears	to	be	new	when	compared	with	previous	mammograms,	or	(c)	the	mass	has	increased	in	size	when	compared	with	previous
mammograms.	Cancer	Markers	in	Serum	or	Blood	(Salivary	Markers)	Scientists	have	found	that	human	saliva	carries	markers	of	breast	cancer	and	have	opened	the	door	to	the	possibility	that	one	day	your	doctor,	or	even	your	dentist,	could	do	a	simple	saliva	test	for	the	disease.24	The	appearance	of	breast	cancer	can	change	the	mix	of	proteins
secreted	by	the	salivary	glands.	Discuss	how	knowing	BRCA	status	can	affect	an	individual’s	imaging	and	treatment	decisions.	The	mathematical	algorithms	for	3D	localization	are	designed	for	a	particular	set	of	stereo	angles;	therefore,	never	change	the	angle	of	stereo	acquisition	for	coordinate	calculation	unless	recommended	by	the	manufacturer.
They	permit	visualization	of	layers	of	structures	inside	the	breast	so	superimposition	is	no	longer	a	problem	for	the	interpreter.8	If	the	left	breast	plus	implant	from	Figure	14	-	4	had	been	tomogrammed	in	the	CC	position,	the	herniation	would	have	been	easily	identified.	During	the	procedure,	if	the	patient	complains	of	stiffness	or	loss	of	sensation	in
the	neck	or	arm,	the	technologist	can	massage	the	area	to	alleviate	discomfort.	Materials	that	have	magnetic	properties	may	interfere	with	MRI	scanning.	human	error	is	possible	in	complex	technical	work	as	a	result	of	distractions,	fatigue,	increased	work	demands,	508	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	Case	Study	22-1
Positron	Emission	Mammography	(PEM)	History:	46-year-old	with	suspicious	1-cm	mass	overlying	right	pectoral	muscle	on	screening	mammogram	Findings:	Ultrasound-guided	biopsy	confirmed	IDC	at	12:00	position.	As	always,	bilateral	cancer	in	such	instances	presents	a	higher	risk	than	unilateral	cancer.	1999;19:S39–S51.	Reston,	UA:	American
College	of	Radiology.	December	23,	2003.	(A)	Pectoral	muscle.	Writing	a	department	manual	can	be	a	daunting	task	when	considering	all	the	details	that	should	be	covered.	The	statement	printed	on	all	reports	from	the	Elizabeth	Wende	Breast	Clinic	is	as	follows:	“If	this	patient	ever	has	a	breast	biopsy,	we	would	be	most	grateful	if	you	would	send	us
a	copy	of	the	pathology	report,	or	give	us	the	name	of	her	surgeon”.29	This	printed	request	saves	the	•	309	facility	time	in	tracking	down	reports,	as	most	referring	physicians	are	willing	to	comply.	Your	Pathology	Reports.	In	the	end,	though,	they	will	be	better	prepared	for	the	new	age	of	imaging.	B	The	20	Oblique	Projection\20	MLO	Application	The
20	oblique	(Figure	7-48)	demonstrates	the	entire	glandular	island	with	less	superimposition	than	the	two-projection	mammogram.12	This	view	is	especially	useful	for	visualizing	the	upper-outer	quadrant	of	the	breast,	however,	it	has	many	applications.	The	breast	must	be	compressed	to	a	flat,	even	thickness	over	its	entire	surface.	Albert	Einstein
Mammography	was	born	of	imagination;	it	was	not	possible	to	see	disease	inside	the	breast	until	that	first	question	ignited	a	creative	spark	to	try.	This	converts	x-rays	directly	into	an	electrical	charge.	䊐	Remain	still	and	follow	commands	such	as	hold	your	breath.	If	the	QC	aim	values	are	initially	chosen	with	suboptimal	processing	conditions,	the
customer	may	very	well	stay	within	limits	from	day	to	day,	and	not	realize	their	processing	conditions	are	not	optimized.	70°	90°	70°	(12:00)	45°	30°	UOQ	UIQ	30°	SIO	(3)0°	0°(9)	LOQ	LIQ	30°	30°	SIO	45°	45°	(6:00)	70°	70°	90°	A	70°	45°	30°	0°(9)	90°	70°	(12:00)	45°	UIQ	SIO	UOQ	LIQ	LOQ	SIO	30°	30°	(3)0°	45°	(6:00)	70°	90°	When	only	visible	on
one	projection,	skin	calcium	may	be	located	in	the	superior	or	inferior	aspect	(CC)	or	the	medial	or	lateral	(MLO)	aspect	of	the	breast.	Analog	mammography	cannot	do	this	nor	share	the	superior	digitally	acquired	information.	Mastitis	can	be	caused	by	an	infection	in	the	breast	or	by	a	plugged	milk	duct.	why	did	you	wait	to	have	a	mammogram?”
Breast	cancer	is	emotional.	The	BRCA	test	is	only	done	for	people	with	a	strong	family	history	of	breast	cancer	or	ovarian	cancer,	and	sometimes	for	those	who	already	have	one	of	these	diseases.	Re-analysis	and	results	after	12	years	of	follow-up	in	a	randomized	clinical	trial	comparing	total	mastectomy	with	lumpectomy	with	or	without	irradiation	in
the	treatment	of	breast	cancer.	The	humerus	should	not	rest	across	the	image	receptor;	once	positioning	is	completed,	it	should	rest	just	posterior	to	the	image	receptor.	Ideally,	operation	at	25	kV	with	a	molybdenum	target	tube	used	for	all	clients	will	provide	the	most	contrast	possible	while	maintaining	acceptable	dosage	levels	of	radiation,	yet	the
exposure	time	must	be	less	than	1	second	to	avoid	RLF.	Erythema	A	redness	of	the	skin	resulting	from	inflammation.	Are	the	necessary	electrical	requirements	available?	This	is	also	known	as	the	positive-biopsy	rate,	or	the	biopsy	yield	of	malignancy.15,16,18	The	important	distinction	between	PPV3	and	the	other	calculations	is	that	it	accounts	for	an
unknown	biopsy	result	or	a	biopsy	that	may	not	have	been	performed	even	though	the	mammography	interpreter	recommended	it.	The	way	in	which	a	living	organism	or	bodily	part	functions.	The	shell	may	have	a	valve	for	filling,	which	is	evident	on	the	mammogram.	Figure	20-52	Noncoverage	of	the	biopsy	window.	Magnification	increases	the
radiation	dose.	•	If	the	patient	had	radiation	treatments	to	the	chest	before	the	age	of	30.	Silicone	implants	replaced	the	90%	of	her	breast	tissue	that	was	removed.	Cancer	rates	in	return-screening	patients	(incident	cancer	rates)	vary	from	2	to	4/1,000	women.15,18,24	The	cancer	detection	rate	will	also	be	affected	by	the	patients’	ages,	a	higher
incidence	of	cancer	would	be	expected	in	an	older	population.	Because	variations	among	units	are	inevitable,	each	biopsy	team	should	endeavor	to	discover	a	unit’s	unique	characteristics.	Hruska	C.	A	high	window	center	setting	makes	the	image	darker	because	more	tissue	with	high	image	pixel	values	are	within	the	displayed	grayscale.	For	example:
if	analysis	of	the	prefire	stereo	pair	suggests	that	the	needle	is	5	mm	too	far	to	the	left,	visualize	repositioning	the	biopsy	needle	5	mm	to	the	right	for	correction.	To	perform	this	test,	the	physicist	takes	identical	exposures	on	each	cassette	and	reads	the	density	on	each	film.	Overview	of	the	Stereotactic	Procedure	A	scout	image	properly
demonstrating	the	abnormality	within	the	biopsy	window	is	a	prerequisite.	This	woman	may	have	Paget	disease	(Figure	6-12).	The	technologist	or	file-room	staff	loads	films	into	the	digitizer.	For	example,	the	technologist	may	produce	a	“stellar”	two-view	study,	but	if	she	includes	extra	information	or	extra	views	specific	to	the	patient’s	concerns,	the
result	will	be	detection	of	an	otherwise	occult	cancer	(Figure	7-1).	Dordrecht,	Netherlands:	Kluwer	Academic	Publishers;	1998.	External	hard	drive	External	hard	drives	can	be	used	as	data	back	up	and	transfer	devices	for	images	and	files.	This	chapter	focuses	on	three	areas	of	interest	to	a	radiologic	technologist:	(1)	a	brief	explanation	of	breast
disease	development,	its	etiology	(progression	from	healthy	tissue	to	nonfunctional	tissue	with	uncontrolled	growth),	and	how	the	pathologist	contributes	to	the	process,	(2)	aspects	of	the	detection	process	by	the	radiologist	and	the	radiologic	technologist	prior	to	a	diagnosis,	and	(3)	a	suggested	approach	the	radiologic	technologist	can	use	during	the
early	detection	of	breast	disease.	Patient	history	2.	This	leads	to	the	alternative	discussed	here—using	a	computer	to	help	the	radiologist	visually	analyze	the	mammogram	to	detect	the	abnormalities	associated	with	the	presence	of	breast	cancer.	Fat	suppression	or	fat	saturation	can	be	performed	in	many	different	ways.	adipose	tissue.	Small	dose
delivery	also	permits	time	for	healthy	cells,	that	suffer	less	damage,	to	recover	and	repair	themselves.	Chan	HP,	Doi	K,	Vyborny	CJ,	et	al.	Chapter	7	/	Mammographic	Positioning	•	121	R	CC	L	CC	A	A	B	Figure	7-25	Pectoral	muscle.	Additionally	fewer	repeat	images	are	required,	which	again	increases	the	productivity	of	the	new	machine.	For	example,
identifying	a	unique	point	within	a	well-rounded	mass	presents	little	challenge.	2004;9(1):13–24.	Cumulative	survival	of	women	aged	40	to	74	years	with	invasive	ductal	carcinoma	(NOS)	by	tumor	size.	Caskey	CI,	Berg	WA,	Hamper	UM,	et	al.	Implant	displacement	(ID)	A	method	described	by	Ecklund	for	imaging	the	breast	tissue	when	a	saline	or
silicone	implant	has	been	placed	posterior	to	the	pectoral	muscle.	A	benign	tumor	does	not	invade	surrounding	tissue	or	spread	to	other	parts	of	the	body.	Leach	MO,	Boggis	CR,	Dixon	AK,	et	al.	Because	single-emulsion	films	and	single-intensifying	screen	systems	are	used	routinely	for	mammography,	dust	and	lint	particles	are	more	evident.	See
Nuclear	magnetic	resonance	(NMR)	scan	Node	positivity,	308	defined,	302t	Nodularity,	breast,	88	Noise,	in	mammography,	338	Nonconforming	patients	positioning	for,	160–174	Nondirect	imaging,	350	Nonimaging	components	of	FFDM	network,	381–390	communication	and	languages,	383	computer-aided	detection,	389	infrastructure,	382–383
modality	worklist,	384–385,	384f–385f	PACS,	385–386	printers,	389	storage	and	image	archiving,	386–389	teleradiology,	390	NOS.	Study	quantifies	risk	of	breast	cancer	recurrence.	Ductography	is	not	indicated	in	patients	who	have	a	bilateral	discharge	from	the	nipple,	or	discharge	that	is	present	only	if	expressed	from	the	breast.	Why	do	we	need
digital	imaging6?	Discuss	the	qualifications	of	each	of	these	professionals	and	the	documentation	required	by	FDA	during	an	annual	facility	inspection.	The	contour	of	the	breasts	should	be	smooth	and	flow	naturally	and	easily	with	movement.	Perhaps	the	biggest	shortcoming	of	ultrasound	is	its	higher	false-negative	rate,	when	compared	with
mammography,	for	general	screening,	especially	for	the	malignant	microcalcifications	that	are	typically	better	seen	on	mammograms.	If	you	decide	to	use	a	manual	system,	devise	a	chart,	notebook,	or	card	system	that	will	help	you	manage	the	information	efficiently	and	neatly.	Repeat/Reject	Analysis	Physicist	Survey	This	test	is	still	required
quarterly	for	FFDM	units.	B	Figure	10-3	Prior	mammograms.	(K)	The	clinician	matches	the	platform	needle-guidance	stage	or	platform	with	the	abnormality	coordinates.	Only	unpaired	electrons	or	nuclei	with	a	nonzero	spin	exhibit	magnetic	resonance.	Placing	a	small	cushion	to	support	the	neck	is	more	appropriate	(B).	(D)	Have	the	patient	bring	her
head	to	the	contralateral	side,	around	the	face	shield.	Figure	7-7	The	well-decorated	breast.	A	person	with	breast	cancer	secretes	a	different	profile	of	proteins	compared	to	a	person	without,	claim	the	researchers	at	The	University	of	Texas	Health	Science	Center.	2003;	75(1):53.	A	series	of	lowdose	exposures	are	made	every	degree	or	so,	creating	a
series	of	digital	images,	typically	10	to	20	exposures.	Figure	9-5	The	true	lateral	projection	superimposes	medial	over	lateral	tissue.	Maugh	TM.	In	addition	to	the	standard	paddles,	many	different	paddles	of	varying	size	and	shape	accompany	the	mammography	unit	and	may	be	useful	in	multiple	situations.	2002;178:291–301.	Interface	Enables	two
independent	systems	to	interact	or	communicate	with	each	other.	This	35-year-old	woman	presents	for	routine	mammogram.	However,	a	positive	genetic	test	result	may	affect	a	person’s	insurance	coverage,	particularly	their	health	insurance.	Bethesda,	MD:	National	Council	on	Radiation	Protection	and	Measurement;	1986.)	this	belief	created	a	false
sense	of	security	because	the	image	visualized	only	the	portion	of	the	ribs	and	retroglandular	fat	space	tangential	to	the	x-ray	beam.	See	Lower-inner	quadrant	(LIQ)	LM.	1977;59:799.	47.9	years	for	males	and	50.7	for	females.	A	blood	vessel	(arrow)	over	the	abnormality	of	interest	on	the	scout	image	(A)	is	punctured	at	needle	insertion	causing
hematoma	(B).	61.	Sixty	percent	of	the	human	body	is	composed	of	water;	water	(H2O)	is	composed	primarily	of	hydrogen.	Information	such	as	the	tumor	location	and	mammographic	manifestation,	that	is,	mass,	calcium,	etc.,	of	the	original	tumor	is	required	to	provide	the	most	adequate	follow-up	studies.	•	To	arm	the	technologist	with	information
relevant	to	providing	emotional	comfort,	support,	and	relief	to	the	patient.	The	system	has	been	tested	in	a	110	patient	clinical	trial	and	was	proven	to	be	effective	in	identifying	cancerous	lesions	with	a	94%	positive	predictive	value.16	SureTouch	is	FDA	approved	for	documentation	and	not	intended	for	diagnostic	use	at	this	time.	Figure	11-28	shows
a	mammographic	x-ray	unit	and	the	geometric	resolution	(line	pairs	per	millimeter)	for	two	focal	spot	sizes.	Glossary	Duct	ectasia	A	benign	process	consisting	of	widened	ducts	containing	thickened	material.	BCT	without	Radiation	Therapy	Patients	who	elect	no	treatment	beyond	tumor	removal	maintain	the	same	imaging	schedule	as	the	radiation
patient.	be	distinguishable	from	the	surrounding	tissue	(Figure	7-67).	Breast	Cancer:	A	Practical	Guide	to	Diagnosis.	Adler	DL,	Schneider	D.	There	are	three	main	types	of	interfaces:	user	interface,	software	interface,	and	hardware	interface.	A	screening	mammogram	that	has	been	interpreted	as	negative	may	remain	online	only	for	a	limited	time,



perhaps	a	week	or	a	month.	Keep	an	open	mind,	developing	solutions	with	knowledge	and	creative	abilities,	as	necessary.	With	the	parameters	set	in	Figure	11-29	(unknown	SID,	unknown	breast	thickness,	0.15	mm	measured	focal	spot),	using	a	1.5	magnification	factor	allows	visualization	of	13	lp/mm	at	mid-breast,	whereas	with	2	magnification	this
is	reduced	to	7	lp/mm.	MQSA	Final	Rules,	Section	900.12(e).	These	combined	forces	result	in	a	critical	loss	of	radiologists	that	will	become	worse	in	the	future	unless	changes	in	health	care	delivery	can	address	and	resolve	these	conditions.	If	for	some	reason	the	posterior	block	does	not	make	its	full	movement,	the	anterior	block	that	holds	the	cutting
cannula	will	not	fire.	While	there	is	much	evidence	to	favor	breast	MR,	there	also	are	limitations	to	this	procedure	that	require	further	consideration.	Pull	the	breast	outward	and	forward,	holding	it	in	place,	and	apply	compression.	This	•	558	treatment	may	be	repeated	several	times	in	a	day	or	a	number	of	times	over	one	or	more	weeks.	From	these
three	films,	select	the	two	in	which	the	lesion	is	most	identifiable.	The	“signal”	is	usually	voltage	or	current.	If	the	lesion	is	close	to	the	skin,	a	23-gauge	butterfly	needle	is	used;	for	deeper	lesions,	the	radiologist	uses	a	21-gauge	skinny	needle,	which	is	available	in	several	lengths.	Refer	to	Table	2-3.	December	5,	1993.	If	you	are	retaking	or	adding
extra	views	on	greater	number	of	patients,	then	it’s	possible	that	the	developed	method	may	have	some	inherent	problems.	Moving	away	from	a	tradition	of	breast	conservation	surgery	established	in	recent	decades,	back	towards	the	more	May	2008	Figure	21-18	Evaluation	of	chemotherapy.	If	possible,	she	should	speak	directly	to	the	patient
because	some	of	the	information	may	be	personal.	Dynamic	contrast-enhanced	MRI	in	the	diagnosis	and	treatment	of	breast	cancer.	Second,	interventional	procedures	are	faster:	primarily	preoperative	wire	localizations	and	stereotactic	core	biopsies.	The	method	chosen	would	depend	on	whether	the	lesion	is	palpable	or	nonpalpable,	and	under
which	imaging	modality	a	nonpalpable	lesion	is	best	seen.	From	1984	to	2004,	breast	cancer	incidence	increased	likely	as	a	result	of	better	detection.1	Advancements	in	specialized	equipment	and	clinical	techniques	brought	great	strides	in	the	early	detection	of	breast	cancer	and	also	in	treatment	methods	(Figure	23-1).	Anecdotal	observations	show
it	is	primarily	older	technologists	entering	the	specialty	who	fill	these	staffing	needs.	DICOM	header	Code	that	identifies	the	source	and	distribution	route	for	information	acquired,	transmitted,	and	stored.	When	comparing	the	MLO	projection	(A)	to	the	true	lateral	(B),	a	medial	lesion	will	move	up	from	its	position	on	the	MLO.	Unfortunately,
abnormalities	such	as	inflammation	or	infection	could	also	cause	these	hot	spots.	Glossary	510(k)	One	of	two	pathways	for	FDA	review	and	approval	to	market	a	new	medical	device.	We	have	witnessed	migration	in	music	and	movies	for	home	entertainment—records	to	cassettes	to	CD	to	DVD	and	now	Blu-ray.	At	many	of	these	clinics	the	radiologist
depends	on	the	technologist	for	correlative	physical	findings	and	client	information.	Chapter	9	/	Thinking	in	Three	Dimensions	1	4	A	2	1	2	3	4	5	6	1	2	7	4	3	5	6	7	8	9	8	9	3	5	B	6	7	8	9	1	4	7	2	5	8	3	6	9	123	1	2	3	456	4	5	6	789	7	8	9	C	D	1	2	3	4	5	6	7	8	14	2	753	8	69	9	1	2	3	4	5	6	7	8	9	2	3	6	5	4	9	8	1	E	7	Figure	9-8	How	abnormalities	move.	The	book	is	a
great	textbook	for	technologists	learning	all	aspects	of	mammography;	the	addition	of	PACS	and	digital	imaging	in	this	edition	is	a	very	helpful	one	in	our	digital	world.	Even	though	the	digital	detector	is	only	one	size,	systems	utilize	different	size	compression	devices	to	match	the	breast	size,	the	same	as	with	analog	systems.	The	spin–echo	is	the
most	commonly	used	pulse	sequence.	Verify	A	term	used	by	both	technologists	and	radiologists.	Screen-film	imaging,	introduced	in	1972,	quickly	surpassed	xeroradiography	as	the	preferred	method	of	imaging.	Brisson	J,	Meletti	I,	Sadowsky	NI,	et	al.	Tumor	suppressor	genes	control	growth	factor	imbalances	and	produce	specialized	proteins	and
telomerase,	a	key	enzyme.	Deviating	from	the	usual	structure,	position,	condition,	or	behavior.	Use	of	the	MWL	ensures	the	client	data	is	entered	consistently	and	correctly	from	one	year	to	the	next.	Screening	mammography	with	computer-aided	detection:	prospective	study	of	12,860	patients	in	a	community	breast	center.	J	Natl	Cancer	Inst.
Resonance	A	large	amplitude	vibration	in	a	mechanical	or	electrical	system	caused	by	a	relatively	small	periodic	stimulus	with	a	frequency	at	or	close	to	a	natural	frequency	of	the	system;	in	a	MR	apparatus,	resonance	can	refer	to	the	NMR	itself	or	to	the	tuning	of	the	RF	circuitry.	When	an	abnormality	is	suspicious	for	pseudomass,	it	is	best	to
include	the	entire	breast	on	the	image	to	allow	direct	referencing	between	views.	In	such	instances,	locate	the	lesion	sonographically	by	holding	the	transducer	over	the	lesion.	With	digital	reconstruction,	the	computer	interprets	the	uncovered	portion	of	the	biopsy	window	as	a	structural	part	of	the	breast	resulting	in	extremely	poor	latitude	for
subsequent	image	processing	(window	and	level	functions),	which	inhibits	visualization	of	the	abnormality.	As	pixels	are	made	smaller,	fewer	x-rays	will	strike	each	individual	pixel;	some	pixels	will	not	receive	an	adequate	signal	to	include	in	the	construction	of	the	digital	image.Without	an	adequate	signal	from	these	pixels,	the	image	will	appear
“noisy”—a	visual	kind	of	electronic	static.8,9,14	A	Mag	View	of	a	Pixel	The	pixels	each	contain	a	transistor	connected	to	a	series	of	wires;	this	combination	is	called	a	thin	film	transistor,	or	TFT.15	When	the	digital	array	is	struck	by	x-rays,	the	Chapter	15	/	Creating	the	Digital	Image	•	333	absorbed	by	that	pixel;	the	voltage	signal	per	pixel	is	so	small
that	it	must	be	amplified	so	that	it	can	be	processed.	Usually	there	is	a	minimal	gap	between	slices.	2002;	346(21):1616–1622.	Other	financial	considerations	include	the	PACS,	the	RIS,	the	networking,	archiving,	and	architectural	and	physical	changes	that	may	be	necessary	to	accommodate	the	equipment.	Let’s	take	a	brief	look	at	what	the
pathologist	does.	To	produce	adequate	exposure,	it	is	critical	to	position	the	glandular	tissue	over	the	AEC	detector.	Cysts	vary	in	size	and	physical	attributes.	They	metastasize;	they	break	through	the	outer	walls	of	the	duct	or	lobule	and	spread	their	outof-control,	fast	growing	cancerous	cells	without	their	functioning	DNA	to	nearby	tissue	or	organs.
Morrow	M.	As	always,	I	thank	my	mentor,	Dr.	Wende	Logan-Young,	for	beginning	and	nurturing	my	lifelong	journey	in	mammography.	Negative	stroke	margin	indicates	repositioning	in	the	reverse	projection	(Figure	20-69).	Accessed	March	23,	2009.	This	can	be	especially	helpful	when	using	a	digital	receptor.	Vacek	PM,	Geller	BM.	Key	Terms	•	•	•	•
breast	self-examination	(BSE)	caffeine	restriction	comfort	communicate	32	•	deodorant	and	powder	restrictions	•	dosage	•	emotional	needs	•	•	•	•	medical	history	patient	advocate	privacy	support	groups	Chapter	3	/	Patient	Considerations	In	almost	every	other	chapter	of	this	book,	the	patient	is	referred	to	by	some	single	component:	her	breast
physiology,	her	position,	or	the	relationship	of	the	tube	target	material	to	her	breast	tissue.	Use	the	following	criteria	to	determine	the	best	projection	to	prove	mass	effect.	1994;193:311–314.	Other	causes	of	artifacts	include	dust	within	the	tube	head,	collimator	mirrors	that	malfunction	(Figure	12-13),	and	dirt	on	the	upper	side	of	the	compression
paddle	(Figure	12-14).	Fixer	Retention	The	quantity	of	fixer	(or	hypo)	retained	in	any	processed	film	indicates	how	long	the	film	will	keep	its	image	quality.	We	now	apply	a	different	approach,	one	that	considers	age	as	well	as	the	unique	parenchymal	pattern	of	each	woman’s	breast	tissue.Yearly	surveillance	is	recommended	for	women	with	more
glandular	breast	tissue.	Face	patient	toward	unit,	feet	forward.	The	“hot	spot,”	identifying	the	location	of	the	sentinel	lymph	node,	is	clearly	identified.	2005;23:8469–8476.	Autofetch—This	automatic	retrieval	method	is	set	into	motion	when	the	first	image	from	the	current	examination	arrives	in	PACS	or	at	the	radiologist’s	review	station.	Rotation	can
also	increase	stroke	margin	by	bringing	more	breast	tissue	behind	the	abnormality.	Superconducting	magnet	Use	cryogens	to	obtain	temperatures	near	zero	to	reduce	electrical	resistance	in	the	wires	making	up	the	magnetic	field.	Carcinoma	in	its	early	stages	may	exhibit	benign	characteristics.	(F)	Lymph	node.	Gradient	and	RF	coils	shape	and	focus
the	main	magnetic	field.	The	protons	succumb	to	the	force	of	the	stronger	MRI	magnet	and	line	up	in	a	parallel	or	antiparallel	direction	to	the	axis	of	the	MRI	magnet.	This	chapter	covers	the	most	common	additional	diagnostic	procedures.	Stereotaxic	imaging.	Fat	Necrosis	B	Figure	10-32	Surgical	change.	With	fewer	women	having	screening
mammograms,	it	is	the	delay	in	discovery	that	accounts	for	the	apparent	decline.	A	check	film	should	be	taken	before	removing	compression.	See	Technologist’s	tests	history	of,	284	personnel	assignment	of	responsibility,	285–286	training,	286–287	policy	and	corrective	measures,	287	purpose	of,	284	quality	standards,	285	radiologist	involvement,
301–309	record	keeping,	287	technical	evaluation	procedures,	285	testing	schedule,	288t	Quality	control	(QC),	284,	288	processor.	Pathology	The	science	of	the	causes	and	effects	of	disease,	especially	the	branch	of	medicine	that	deals	with	the	laboratory	examination	of	samples	of	body	tissue	for	diagnostic	or	forensic	purposes.	The	DICOM
Standard,	first	published	in	1993,	provided	numerous	enhancements	that	delivered	on	the	promise	of	standardized	communications.	Used	to	describe	average	glandular	dose.	laterally.	Even	though	compliance	rates	for	screening	mammograms	in	the	United	States	were	increasing	in	the	late	1980s,	we	still	fell	short	of	our	European	counterparts.	X-
ray	equipment	and	recording	systems	2.	Once	a	skin	welt	has	been	raised,	bring	the	needle	forward	just	far	enough	to	make	a	mark	on	the	skin.	The	energy	stored	in	the	traps	is	the	latent	image.	MRI-guided	breast	biopsy.	Cambridge:	Blackwell	Science;	1996:64–65.)	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	A	B	Figure	20-48	Inaccurate
needle	placement.	Introduction	to	digital	mammography:	the	technologist’s	perspective.	Zimmermann	J.	The	height	of	the	C-arm	should	allow	the	midbreast	to	rest	over	the	AEC	detector.	(A)	A	mediolateral	oblique	mammogram	prior	to	pregnancy.	The	technologist	performing	a	magnified	view	of	this	abnormality	noted	a	sebaceous	cyst	on	the	skin	at
the	area	of	interest.	And	finally,	there	is	progression	to	cancer.	Key	Terms	•	American	College	of	Radiology	(ACR)	•	Food	and	Drug	Administration	(FDA)	•	Mammography	Accreditation	Program	(MAP)	•	Mammography	Quality	Standards	Act	(MQSA)	•	quality	assurance	•	quality	control	•	medical	outcomes	audit	•	Occupational	Safety	and	Health
Administration	(OSHA)	283	284	•	Unit	2	/	Film/Screen	Mammography	PURPOSE	OF	QUALITY	ASSURANCE	Although	seemingly	technical	in	nature,	quality	assurance	(QA)	programs	are	based	on	patient	care	and	consumer	protection.	Available	at:	www.acog.org.	A	hematoma	is	a	collection	of	blood,	206	•	Unit	1	/	Mammography—Common	Topics	R
CC	A	and	a	seroma	is	a	collection	of	serous	(clear	proteinaceous)	fluid.	These	technologic	improvements	resulted	in	increased	survival	rates	of	all	people	with	breast	cancer,	with	all	stages	of	the	disease.	Provide	a	kVp	and	mAs	readout	after	the	exposure	terminates.	Tonita	JM,	Hillis	J,	Lim	CH.	Leaving	the	nipple	in	profile	results	in	complete	coverage
of	the	biopsy	window	(A)	Rotating	the	nipple	forward	(B)	increases	the	surface	area	of	the	breast,	providing	almost	complete	coverage	of	the	biopsy	window	(C).	Evaluating	the	impact	of	preoperative	breast	magnetic	resonance	imaging	on	the	surgical	management	of	newly	diagnosed	breast	cancers.	Stamford,	CT.)	The	imaging	plate	(IP)	is	extracted
from	the	CR	cassette;	the	IP	reader	scans	the	imaging	plate	to	produce	a	digital	image	(Figure	15-39).	A	slight	oblique	of	10	to	15	(or	rolled	view)	in	one	or	both	directions	from	the	original	projection	will	help	determine	the	validity	of	the	abnormality	(Figures	10-19	and	10-20).	An	oil	cyst	may	be	palpable	and	can	feel	hard,	especially	as	it	calcifies
(Figure	6-24).	This	area	is	usually	the	domain	of	information	technology	(IT)	personnel	and	the	picture	archiving	and	communication	system	(PACS)	administrator.	Benning	T.	Commands	to	the	computer	by	the	user	are	usually	made	by	acting	on	the	graphical	symbols,	most	often	by	using	a	mouse	or	other	device	to	control	a	pointer	on	the	screen.
TRAM	Flap—transverse	rectus	abdominis	muscle:	The	most	popular	of	the	reconstruction	options,	especially	if	the	woman	has	excess	belly	fat	or	an	abdomen	stretched	by	pregnancy.	These	standards	include	the	equipment	and	images,	the	personnel	who	use	and	test	the	equipment,	the	measures	used	to	correct	deficiencies,	and	the	facility’s	policies.
Do	males	develop	breast	cancer?	The	majority	of	students	in	these	classes	tend	to	be	older,	experienced	technologists	with	an	interest	in	expanding	their	knowledge	in	mammography.	Off-line	storage,	or	deep	archive,	is	the	slowest	and	the	least	expensive	type	of	storage.	The	transition	from	xeroradiography	to	screen-film	imaging	was	difficult	for
physicians	and	technologists	because	the	two	methods	are	dissimilar.	42	•	Unit	1	/	Mammography—Common	Topics	2.	A	PACS	network	is	a	central	server	that	acts	as	a	database	storing	images	from	all	digital	modalities.	(B)	Node	positive	survival	rates.	In	addition,	the	pathologist	who	reads	the	slides	must	be	adept	at	interpreting	FNACs.	Because	of
these	pitfalls,	the	decision	to	biopsy	or	monitor	a	patient	should	never	be	made	solely	on	the	outcome	of	the	FNAC.	Underprocessing	of	the	film	was	the	downfall	for	18%	of	facilities	in	1985	but	by	1992,	only	5%	of	the	sites	suffered	from	this	serious	malady.33–35	Underprocessing	decreases	the	contrast	in	the	film	and	increases	the	radiation
exposure	to	the	client.	A	harder,	more	rigid	binder	structure	confines	the	filaments	to	a	small	volume,	which	results	in	an	image	that	is	more	black,	but	at	the	expense	of	lower	covering	power.29	“Developing	silver	forms	a	filamentary	structure	much	like	steel	wool.	Referring	doctor’s	office	calls	2.	This	type	of	artifact	can	obscure	pathology	over	a
large	area	of	the	breast.	They	have	a	lot	to	think	about,	particularly	if	they	plan	to	continue	to	offer	analog	mammography	services	and	digital	mammography	services	concurrently.	1992;184(1):39–43.	This	is	true	of	all	small	changes	in	milliamperage	over	a	limited	density	range.	(B)	A	digitally	enhanced	version	of	the	spiculated	mass	from	the	LCC
view.	(D)	The	MRI	unit	emits	a	pulse	specific	to	hydrogen;	this	causes	the	protons	to	absorb	the	energy	required	to	precess	in	a	different	direction	(this	creates	the	resonance).	This	posture	naturally	relaxes	the	shoulders	forward,	prohibiting	stiff	posture.	S#,	EI,	DEI,	REX,	...	Remove	eyeglasses,	earrings,	hearing	aids,	necklaces,	and	such.	Daily
before	the	first	mammogram	film	is	processed,	a	film	is	sensitized,	processed,	and	measured;	data	points	are	charted	on	QC	graph	paper.	•	71	Case	Study	5-1	Refer	to	Figure	5-19	and	the	text	and	respond	to	the	following	questions.	Release	compression.	The	test	for	FFDM	units	is	performed	exactly	as	it	is	for	analog	units,	using	a	scale	and	a	towel.
Cabanas	RM.	All	spin–echo	sequences	include	a	slice	selective	90	pulse	followed	by	1	or	more	180	refocusing	pulses	(Figure	21-11).	Optical	density	(OD)	The	amount	of	darkening	on	a	film.	This	study	was	the	definitive	work	to	demonstrate	digital’s	superior	imaging	of	the	glandular	breast.	Turn	the	patient	toward	the	contralateral	side.	See	also
Analog	mammograms;	Digital	mammograms	digital	and	analog	client’s	viewpoint,	328	overview	of,	328t	technologist’s	viewpoint,	328	male,	169	percentage	of	interpreters,	26f	quality	of,	27	Mammographic	abnormalities	localization	of.	Compassion	and	understanding	are	qualities	every	technologist	should	possess,	but	these	traits	are	especially
important	in	a	mammographer.	Disconnect	the	venting	hose	at	the	processor	and	place	one	hand	at	the	opening	to	feel	the	air.	They	may	be	radiolucent	and	well	circumscribed	with	a	smooth	border,	which	may	characteristically	calcify.	Tabular	and	cubic	grain	films	consisting	of	silver	bromide	grains,	however	will	show	smaller	changes	in
sensitometric	characteristics	than	conventional	films	when	either	overdeveloped	or	underdeveloped.	Productivity	The	effectiveness	of	the	efforts	to	produce	a	product	or	service.	Written	by	FDA,	these	regulations	are	based	on	MQSA	of	1992	and	MQSA	Reauthorization	of	1998.	Offline	archive	An	archive	that	is	not	permanently	attached	to	a	PACS.
Gross	description:	A	description	of	the	tissue	sample	or	samples.	Regulations.	They	shaped	much	of	what	is	common	today	in	mammography	centers	around	the	world.	Appearing	distracted	by	setting	techniques	on	the	control	panel	or	writing	up	paperwork	gives	the	impression	that	the	technologist	does	not	have	time	to	listen	and	that	the	patient’s
concerns	are	not	important.	A	cyst	presents	mammographically	as	a	well-circumscribed	mass	(Figure	6-34).	These	ducts	exit	from	sac-like	structures	called	lobules,	which	can	produce	milk	in	females.	Source:	National	Cancer	Institute,	2008(7).	oblique	positioning	for,	7–8,	8f	in	males,	6	nipple	in	profile	on,	5–6	Index	rib	visualization	on,	6–7,	7f,	8f	skin
line	visualization	on,	8–9	sponges	in,	9,	9f	technological	improvements	in,	11–13	vs.	The	interpretation	of	the	suspicious	locations	remains	the	decision	of	the	radiologist.	The	two	types	of	stereotactic	equipment	used	today	are	upright	add-on	units	and	dedicated	prone	tables	(Figures	20-1	and	20-2).	(B)	Schematic	demonstrating	the	amount	of	the
“glandular	island”	imaged	with	the	CC	view.	Multidirectional	vacuum–assisted	devices	Biopsy	instruments	allowing	sampling	in	many	directions	around	a	targeted	area.	Dose	yield	and	exposure	times.	All	images	are	online	all	the	time,	so	retrieval	is	immediate.	New	York:	Thieme	Inc.;	1985.	There	are	job	description	guidelines,	but	the	requirements
are	primarily	up	to	the	PACS	administrator’s	employer.	The	NCI,	U.S.	Preventative	Services	Task	Force,	and	the	American	College	of	Obstetricians	and	Gynecologists	recommend	a	mammogram	every	1	to	2	years	beginning	at	age	40.31–37	While	compliance	with	these	guidelines	is	not	yet	at	the	same	level	as	Pap	smears,	mammography	use
continues	to	increase	yearly.	Higher	MTF	of	a	digital	imaging	system	results	in	sharper	images	with	less	blur.	The	technologist	can	use	the	magnification	technique	and	place	BBs	to	mark	the	scar	for	optimal	results.	MR	Resources.	The	direct	method	uses	a	single	step	process:	x-rays	are	(directly)	converted	into	an	image.	For	example,	imaging
greater	amounts	of	posterior	tissue	in	thick	breasts	can	reduce	the	amount	of	compression	in	the	anterior	breast—possibly	obscuring	a	small	anterior	cancerous	tumor.	Radial	scar	A	mass	characterized	by	a	central	fibrous	core	with	radiating	arms	made	up	of	benign	epithelial	growth	and	sclerosis.	•	PPV3—(On	the	basis	of	the	number	of	biopsies
performed)	PPV3		TP(TP		FP)	This	is	the	percentage	of	patients	diagnosed	with	cancer	based	on	all	biopsies	performed	on	patients.	Swineburne	K.	Plot	the	optical	density	reading	for	each	step	(Figure	11-55).	This	was	found	to	be	consistent	with	the	patient’s	known	fibroadenoma.	Submuscular	implants	Breast	implants	that	lie	behind	the	pectoral
muscle.	2007;40(21):28.	Which	lymph	node	is	the	sentinel	node	for	a	given	tumor	is	determined	by	injecting	a	tracer	substance	around	the	tumor	that	will	travel	through	the	lymphatic	system	to	the	first	draining	(sentinel)	node	and	identify	it.	(A)	Craniocaudal	mammogram	of	a	woman	prior	to	onset	of	menopause.	Improved	cancer	detection	using
computeraided	detection	with	diagnostic	and	screening	mammography:	prospective	study	of	104	cancers.	Kopans	DB,	D’Orsi	CJ,	Adler	DED,	et	al.	For	example,	when	imaging	a	glandular	breast	that	has	one	area	of	adipose	tissue,	if	one	of	the	photocells	is	placed	under	that	tissue	while	the	others	are	positioned	under	glandular	tissue,	this	phototimer
averages	the	signals	of	both	areas.	Describe	the	location	of	a	terminal	duct	lobular	unit.	A	B	square	edge	rounded	edge	Figure	11-24	Side	views	of	a	square-edged	versus	a	rounded-edged	compression	device.	A	2002	study	found	that	48%	of	radiologists	read	15,000	or	more	radiologic	studies	per	year,	while	in	2004	the	number	rose	to	67%	(Table	4-
4).59	A	2005	study	cited	that	overall,	62%	of	all	radiologists	interpret	mammograms	while	only	10%	specialize.32	A	2006	report	Table	4-4	•	Average	Number	of	Studies	Radiologists	Read	per	Year	NUMBER	OF	STUDIES	0–5,000	5,001–10,000	10,001–15,000	15,001–20,000	Over	20,000	PERCENTAGE	OF	RADIOLOGISTS	2002	2004	4	16	29	32	16	0	7
23	41	26	cites	20,000	radiologists	practice	in	the	United	States,	with	an	estimated	2000	as	subspecialists,	while	Dr.	Michael	Linver	places	the	number	of	true	breast	imaging	subspecialists	at	only	1000	to	1500.35	By	any	measure,	the	radiologists	who	specialize	in	mammography	are	a	small	dedicated	cadre	expected	to	serve	a	large	percentage	of	the
eligible	female	population.	These	materials	cause	susceptibility	artifacts	characterized	by	loss	of	signal	and	spatial	distortion	on	MRI	images.	(Images	courtesy	of	Hologic.)	Figure	22-6	The	SureTouch	Visual	Mapping	System	documents	the	shape,	size,	and	hardness	of	breast	lesions	to	provide	documentation	of	the	clinical	breast	examination
(www.suretouch.com.au).	Moving	the	breast	support	forward	behind	the	breast	allows	greater	access	to	chest	wall	abnormalities	(A)	nearer	the	biopsy/compression	plate,	usually	causing	the	nipple	to	roll	under.	In	1992,	Morton	reported	success	using	the	SLN	technique	with	melanoma;	he	used	blue	dye	to	make	the	lymphatic	channels	and	nodes
visible.10	In	1994,	the	literature	recorded	the	use	of	a	radiotracer	to	identify	the	SLN.11	In	1994,	we	have	the	first	documented	use	of	SLN	with	breast	cancer.12	SLN	Procedure	Figure	23-10	The	sentinel	lymph	node	is	the	first	node	that	receives	lymphatic	drainage	from	the	tumor	bed.	Can	government	legislation	improve	screening	mammography
use?	The	technologist’s	input	could	have	an	impact	on	the	patient’s	outcome.	Aperture	ratio	In	flat-panel	displays,	a	pixel	might	utilize	only	a	portion	of	the	nominal	pixel	size.	Economics.	Breast	MR	scanning	of	both	breasts	often	discovers	occult	ipsilateral	and/or	contralateral	cancers.11,15,19,	45,47–50	Testing	is	useful	in	the	early	detection	of
occult	breast	cancers	(Figure	21-16).	Chapter	13	Quality	Assurance	in	Film/Screen	Mammography	Objectives	•	Understand	the	purpose	and	benefits	of	the	quality	assurance	(QA)	program.	A	simple,	minimally	invasive	blood	test	for	breast	cancer	was	recently	developed	by	Power3	Medical	Products,	Inc.,	called	BC-SeraPro,	the	test	analyzes
biomarkers,	or	specific	proteins,	in	a	woman’s	blood	serum,	to	detect	breast	cancer.	National	Cancer	Institute,	Bethesda,	MD.	This	could	include	information	regarding	the	company’s	history,	longevity	and	future	plans;	whether	it	is	a	private	or	publicly	traded	company;	the	location	of	the	company	and	its	service	center;	HIPAA	compliance	and	how	its
accomplished;	system	audit	features;	disaster	support	plans;	company	representation	following	the	sale;	and	participation	in	the	Integrating	the	Healthcare	Enterprise	(IHE)	mammography	profiles.	However,	the	testing	required	by	Hologic	uses	the	pattern	only	to	measure	the	stability	of	different	areas	of	density	over	time	on	a	printed	image.	In
1991,	$30	million	was	appropriated	for	this	purpose;	in	1992,	$50	million;	and	in	1993,	$70	million.	As	these	advances	occurred,	many	research	groups	working	on	prototype	components	were	publishing	their	results.	As	estrogen	and	progesterone	move	throughout	the	vascular	system,	the	cancer	cell’s	receptors	latch	onto	542	•	Unit	4	/	Diagnostic
Procedures	and	Breast	Cancer	Treatment	estrogen	receptors	A	tamoxifen	B	Figure	23-25	(A)	Estrogen	receptors	are	found	on	the	surface	of	many	breast	cancer	cells.	Calculating	the	derived	data	requires	that	each	mammogram	be	categorized	into	one	of	the	following	four	groups:	•	True	positives	(TP)—Cancer	detected	based	on	the	abnormal
findings	of	a	mammographic	examination	from	which	a	biopsy	was	recommended	and	proved	cancerous	within	1	year	of	the	mammogram.	Name	the	parts	and	describe	the	process	for	using	a	biopsy	instrument.	When	lactation	ends,	the	structures	begin	to	involute	and	regress.	Diagnosis	of	breast	cancer:	MDCT	versus	MRI.	It	needs	to	be	fast,	and	it
is	the	most	expensive	type	of	storage.	The	lateral	view?	an	SIO	projection	with	the	arm	down	The	mammogram	demonstrates	lateral	tissue	running	off	the	CC;	superior	tissue	is	lost	on	the	MLO	projection.	Despite	the	FDA’s	ban	on	silicone	implants,	systemic	autoimmune	disease	or	a	link	to	connective	tissue	disease	has	yet	to	be	established.	(Image
courtesy	of	Michael	WM,	Ronald	VM,	Doherty	GM,	et	al.	(B)	Lumpectomy.	It	is	appealing	to	low	mammography	volume	facilities.	Using	a	SL–IM	projection	(C)	provides	the	shortest	skin	to	abnormality	distance.	The	Baby	Boomers	are	not	like	their	mothers,	aunts,	and	grandmothers;	they	are	not	content	to	wait	for	medical	conditions	to	advance	and
present	with	symptoms	before	they	seek	medical	care.	Syllabus	for	the	Categorical	Course	on	Mammography.	Although	this	standard	is	adequate	for	most	of	the	longer	stroke	(22	to	23	mm)	biopsy	instruments,	it	is	inaccurate	for	shorter	throw	instruments.	Mammography	finally	joins	the	digital	age.	Some	personal	hygiene	products	contain	minute
particles	of	metal	(such	as	aluminum	chlorohydrate	or	zinc)	or	calcium-like	particles	(as	in	talcum	powders).	Figure	20-7B	illustrates	0	(or	the	zero	plane)	for	the	depth	axis	at	either	the	distal	or	proximal	surface	of	the	breast.	The	knowledge	and	skills	of	the	radiologic	technologist	will	be	severely	tested	to	produce	high-quality	diagnostic	images	and
to	do	so	consistently.	Repeat	these	computations	for	the	second	film;	the	lesion	lies	at	the	intersection	of	the	two	lines	(Figure	19-6).	However,	because	ultrasound	is	very	operator	dependant	and	still	not	able	to	detect	microcalcifications,	it	is	not	recommended	as	a	screening	tool,	and	very	few	insurance	providers	will	cover	it	•	507	in	that	capacity.
While	the	majority	of	new	breast	cancers	are	diagnosed	as	a	result	of	an	abnormality	seen	on	a	mammogram,	a	lump	or	change	in	consistency	of	the	breast	tissue	can	also	be	a	warning	sign	of	the	disease.	These	can	include	roller	marks,	guide	shoe	marks,	chatter,	run	back,	and	more	(Figure	12-6).	The	first	is	to	simply	hang	prior	films	on	a	viewbox
and	read	the	digital	mammogram	on	a	monitor	placed	in	close	proximity.	These	cassettes	are	in	the	two	standard	sizes	used	in	mammography:	18cm		24cm	and	24cm		30cm.	A	new	hematoma	is	rounded,	well	circumscribed,	and	denser	than	surrounding	glandular	structures	(Figure	6-39).	(Image	courtesy	Beekley	Corp,	Bristol,	CT.)	Chapter	7	/
Mammographic	Positioning	tissue,	the	AEC	will	underexpose	the	glandular	structures	increasing	the	chances	of	missing	a	small	cancerous	tumor.	A	small	piece	of	metal	placed	at	the	site	of	a	biopsy.	As	measured	on	a	database	of	1083	consecutive	biopsy-proven	cancer	cases,	work	from	the	first	company	to	obtain	FDA	approval	showed	a	sensitivity	of
98%	(399/406)	for	detecting	microcalcifications	and	86%	(580/677)	for	masses,	while	placing	an	average	of	2	marks	per	four-film	case.	Units	that	have	short	chest	wall	edges	require	the	client	to	sublux	her	shoulder,	which	pulls	some	of	her	lateral	breast	tissue	off	the	film.	2007;4(11):678–680.	In	facilities	that	use	CAD,	the	computer	is	accessed	as	an
output	destination.	As	the	exam	proceeds,	the	following	may	also	be	useful	in	gaining	the	patient’s	trust:	Enlist	the	patient’s	help—The	mammogram	is	a	collaborative	effort	between	the	technologist	and	the	patient.	Boyd	NE,	Byng	JW,	Wong	RA,	et	al.	In	addition,	the	current	and	prior	images	may	be	of	different	sizes	(scaling),	and	the	window/level
settings	will	be	different.	Philadelphia:	Lippincott	Williams	&	Wilkins;	2006.)	Figure	23-9	Lymphadenopathy:	arm,	after	breast	cancer	surgery	and	lymph	node	removal.	The	Final	Rules	for	MQSA	were	published	in	the	Federal	Register	in	October	1997	and	became	effective	in	April	1999	with	some	exceptions,	including	some	of	the	testing	by
physicists.	Knowledge	of	supplementary	mammographic	views	and	their	applications	is	essential.	Therefore,	contrast	between	fat	and	fibroglandular	tissue	increases	with	a	reduction	in	kV.	Smith-Bindman	R,	Chu	PW,	Milloretti	DL.	The	basics	of	film	processing	in	medical	imaging.	Skin	wrinkles?	•	Patient	comfort.	The	protons	are	held	in	a	steady
state.31,34	D.	Either	a	corner	of	a	standard	household	wire	coat-hanger	(or	other	“tool”)	can	be	effective	in	capturing	a	slippery	mass	for	imaging	(Figure	7-79).	Chapter	5	Breast	Anatomy	and	Physiology	Objectives	•	Link	the	external	landmarks	of	the	breast	with	the	internal	structures.	The	CC	(A)	and	ML	(B)	projections	demonstrate	this	abnormality
to	be	at	about	1:00	in	the	left	breast.	Creating	a	comfortable	and	relaxed	environment	in	both	waiting	and	examination	rooms	will	make	her	feel	better	about	the	examination	(Figure	3-1).	The	lobule	is	the	minute	(1	to	2	mm)	portion	of	the	duct	that	holds	the	milk-producing	elements	of	the	breast.	Some	small	preliminary	studies	have	indicated	that
PET	scans	may	have	a	sensitivity	of	80%	to	100%,	and	specificity	of	75%	to	85%,9	but	more	studies	are	needed.	Use	of	mammography	and	clinical	breast	examination	has	increased	significantly	from	the	time	of	the	first	ACS	recommendations	22	•	Unit	1	/	Mammography—Common	Topics	Table	2-8	•	Recommendations	for	the	Early	Detection	of	Breast
Cancer	in	Average-Risk	Asymptomatic	People	WOMEN	METHOD	FREQUENCY	Aged		20	years	Breast	self-examination	(BSE):	it	is	important	to	report	symptoms	and	changes	in	the	breast	Clinical	breast	examination	(CBE)	Mammography	CBE	Beginning	in	their	early	20s.	2007;45(5):813–830.	(B)	and	(C)	demonstrate	the	satellite	lesions	within	the	left
breast.	In	the	analog	world,	when	the	technologist	makes	a	mistake	with	information	attached	to	the	mammogram	(e.g.,	misspelled	name,	incorrect	medical	record	number,	or	technologist	using	the	RCC	marker	when	imaging	the	left	breast)	these	mistakes	are	easily	and	quickly	remedied	by	affixing	a	paper	label	with	the	correct	information	over	the
area	on	the	film	with	the	incor-	Table	14-3	•	Hardware	Differences	ANALOG	DIGITAL	X-Radiation	Film		cassette	Bucky	Grid	Latent	image	Darkroom	Film	processor	Viewbox	Additional	views	Film	library	X-Radiation	Digital	array	Not	applicable	Grid	Electronic	signal	Not	applicable	Computer	algorithms	Computer	monitor	Postprocessing	functions
PACS	SOFTWARE	DIFFERENCES	Fixed	optical	densities	Not	applicable	One	set	original	films	Multiple	sets	of	copies	Lost	films	Window/level	Postprocessing	functions	All	prints	are	original	Able	to	view	original	images	at	multiple	locations	simultaneously	Cannot	lose	images	Case	Study	14-1	Refer	to	Table	14-3	and	the	text	and	respond	to	the
following	questions.	Progesterone	receptor	(PR)	Some	breast	cancer	cells	have	a	receptor	to	which	progesterone	will	selectively	attach.	Magnifying	glass:	a	radiologist	can	activate	the	magglass	and	move	it	throughout	the	image	(Figure	15-29).	Readings	of	the	densities	on	different	areas	of	the	film	and	the	gray	scale	are	recorded	and	plotted	on	a
graph	to	show	changes	in	gross	fog	(base		fog),	contrast	(density	difference),	and	film	speed	(mid-density).	Directly	obtained	data	from	mammography	reports,	patient	history	information,	pathology	reports,	and	other	sources.	(Reprinted	with	permission	from	Logan-Young	W,	Hoffman	NY.	Instead,	field	restriction	to	the	image	detector	size,	causing
black	opacity	around	the	breast,	prevents	ambient	light	from	degrading	image	contrast	during	mammogram	interpretation.	Kaizen	event	A	meeting	with	representatives	from	each	part	of	a	process;	these	people	have	the	power	to	implement	changes	to	streamline	workflow	and	improve	work	efficiency.	The	two	lines	will	bisect	at	the	approximate
location	of	the	abnormality	(C).	Chapter	20	Minimally	Invasive	Needle	Breast	Biopsy	Objectives	•	•	•	•	•	Explain	the	principles	of	a	stereotactic	biopsy.	ARRT	correspondence	to	S	Lille.	Review	questions	at	the	end	of	each	chapter	encourage	critical	thinking.	Cancer	detected	within	1	year	of	a	mammogram	that	has	been	read	as	negative	for	cancer—
missed	cancer.	Asymmetry	A	disproportionate	amount	of	tissue	in	one	area	of	one	breast	when	compared	with	the	contralateral	side.	Deveraux	K.	Once	classified,	a	new	medical	device	must	undergo	an	FDA	review	before	being	introduced	into	the	market.	Study	finds	mammograms	not	as	frequent	as	thought.	Base	fog	should	measure	no	more	than
0.16	to	0.20.	She	may	envision	•	33	Figure	3-1	A	comfortable	waiting	room	helps	the	patient	feel	more	at	ease.	Also,	LoRad	Medical	Systems	introduced	the	high-frequency/constant-potential	generation	of	dedicated	mammography	machines.	The	answer	is	the	exposure	number.	The	emitted	light	spreads	out	as	it	travels	through	the	screen.	Another
algorithm	automatically	applied	to	the	preview	image	is	a	field	of	uniformity	correction.	Port	An	interface	between	a	computer	and	another	computer	or	device.	A	halo	sign	usually	occurs	with	benign	abnormalities,	but	can	occur	rarely	with	a	malignant	mass.	Current	guidelines	include	the	following	key	recommendations:	The	Guidelines3	•	MRI	is	in
addition	to,	not	a	substitute	for	routine	•	•	•	MRI-Related	Issues	1.	Positioning	of	the	MLO	can	appear	to	be	adequate	from	the	anterior	perspective,	especially	when	the	IMF	is	evident.	Morton	MJ,	Whaley	DH,	Brandt	KR,	et	al.	Masses—As	with	calcifications,	a	radiologist	looks	for	certain	criteria	when	considering	biopsy	(Figure	10-25).	Figure	16-5
Workflow	chart	comparing	steps	taken	during	a	film/screen	examination	and	an	FFDM	examination.	Measure	the	optical	densities	of	all	21	steps	on	the	QC	film	(Figure	11-53)	and	record	all	of	them	on	the	AG	graph	paper	(Figure	11-54).	Discuss	how	bandwidth	can	affect	workflow	within	a	facility.	These	assessment	categories	can	then	be	used	as	an
aid	in	performance	of	the	medical	audit.	Digital	Mammography	Integrated	with	PACS:	Real	world	issues,	considerations,	workflow	solutions,	and	reading	paradigms.	The	placement	of	the	areola	and	nipple	again	varies	individually,	but	the	nipple	is	the	center	point,	and	provides	a	reference	to	describe	location	of	normal	anatomy	and	pathology.	Chart
room	pulls	and	p	prepares	chart,	delivers	it	to	reception	area	Chapter	16	/	Digital	Integration	and	Workflow	in	Mammography	FILM	(ANALOG)	Patient	information	in	computer	program	or	manually	•	367	FFDM	(DIGITAL)	APPOINTMENT	IS	MADE	Patient	information	put	into	RIS	RIS	sends	information	to	PACS	Daily	schedules	sent	to	Medical
Records	to	pull	charts	and	prior	films	Daily	charts	are	sent	to	reception	area	to	wait	for	patient	check	in	Chart	is	pulled	from	daily	file	PACS	prefetches	patient	EMR	and	prior	digital	images	from	archives,	brings	them	to	SAN	or	NAS	server	PATIENT	CHART	IS	PULLED	PATIENT	CHECKS	IN	AT	RECEPTION	DESK	Chart	is	walked	to	tech	(or	tech
picks	up	chart)	PATIENT	TAKEN	TO	CHANGING	ROOM	Tech	hangs	and	reviews	prior	images,	reviews	requisition	Tech	reviews	patient	history	and	takes	appropriate	images	Patient	information	added	to	worklist,	making	patient	EMR	available	to	tech	for	review	Updated	worklist	seen	at	modality,	indicating	to	tech	that	patient	is	ready	to	be	imaged
Tech	reviews	prior	images	and	requisition	at	workstation	IMAGE	IS	OBTAINED	Tech	reviews	patient	history	and	takes	appropriate	images	Tech	takes	cassettes	to	darkroom	Films	are	processed	IMAGE	IS	PROCESSED	Images	are	reviewed	by	tech	at	acquisition	PATIENT	IS	RELEASED	Tech	sends	images	to	PACS	and	CAD	(if	part	of	facility	protocol)
from	acquisition	workstation	Films	reviewed	by	tech	Films	scanned	through	CAD	(if	part	of	facility	protocol)	Films	hung	in	physician	reading	area	IMAGES	ARE	INTERPRETED	Report	is	dictated	Recall	generated	if	necessary	Radiologist	pulls	up	patient	file	from	worklist	on	diagnostic	workstation	includes	new	and	prior	films	Report	is	dictated	or
entered	in	computer	by	MD	CATEGORY	ASSIGNED	Recall	generated	if	necessary	Films	are	taken	down	from	viewbox	and	placed	in	chart	Chart	is	sent	to	transcription	REPORT	IS	SENT	Report	is	transcribed	and	sent	back	to	radiologist	for	signature	Report	is	automatically	faxed,	emailed	or	printed	and	mailed	to	referring	MDs.	Copy	is	saved	in
patient	EMR	Report	is	printed,	then	faxed	or	mailed	to	referring	MDs.	Hardcopy	is	saved	in	patient	chart.	(B)	Incorrect	alignment	causes	a	loss	of	tissue.	Avoid	removing	breast	tissue	from	under	compression	when	smoothing	a	wrinkle	as	this	eliminated	tissue	may	also	elude	visualization	on	the	complementary	projection.	Melting	Point	C	K-Edge	keV
K-Absorption	keV	dual	filaments	Rhodium	Molybdenum/Vanadium	Figure	11-38	Dual	track	x-ray	tube:	rhodium	and	molybdenum/vanadium.	the	speed	or	mid-density	setting	of	the	sensitometric	curve	of	the	processed	film.	The	addition	of	a	small	amount	of	paramagnetic	substance	may	greatly	reduce	the	relaxation	times	of	water.	Even	clean,	well-
maintained	processors	can	cause	problems	on	films.	Transmit/receive	(T/R)	coil	A	RF	coil	that	acts	as	both	a	transmitter	(T)	and	as	a	receiver	(R)	of	the	MR	signal.	Signal-to-Noise	Ratio	Signal-to-noise	ratio	(SNR)	is	defined	as	the	ratio	of	a	signal	power	to	the	noise	power	corrupting	the	signal.	Sarasota,	FL.)	REVIEW	QUESTIONS	1.	Contracting	the
pectoral	muscle	causes	the	breast	to	be	held	more	tightly	to	the	body;	in	turn	the	compression	will	be	more	uncomfortable	for	the	client	and	the	breast	cannot	easily	be	pulled	away	from	the	ribs.	At	this	point,	place	a	lead	marker	on	the	skin	surface.	Three-quarters	of	the	mass	of	glandular	tissue	is	composed	of	nitrogen	(atomic	number	7)	and	oxygen
(atomic	number	8).	1985;157:259–260.	MRI-guided	vacuum-assisted	breast	biopsy:	a	phantom	and	patient	evaluation	of	targeting	accuracy.	Selenium	was	used	in	the	1970s–1980s	with	Xeromammography	so	the	manufacturing	process	is	well	understood.	It	does	take	longer	for	a	radiologist	to	read	digital	examinations	than	to	read	analog
examinations;	studies	cite	up	to	60%	longer.7,19	Paradoxically	it	is	the	fantastic	“tools”	available	to	the	radiologist	for	postprocessing	an	image	that	increases	their	workload.4	–6,8,11,14	Some	of	the	tools	include:	1.	See	also	Calcifications	in	breast	diffuse	accentuation	of	glandular	tissue,	97–99	Mammographic	projections	axillary	tail	(AT),	138–139
craniocaudal	(CC)	projections,	101,	116–125.	(C)	Elevate	the	IMF,	adjusting	the	height	of	the	C-arm.	External	radiation	A	linear	accelerator	produces	external	radiation	for	treatment	of	cancer.	Exaggerated	lateral	craniocaudal	projection	(XCCL)	A	CC	projection	that	visualizes	the	posterolateral	tissue	of	the	breast.	The	computer	operates	using	a	RIS
program	or	HIS:	this	is	a	database	that	stores,	manipulates,	and	distributes	client	data.	The	radiographic	image	of	the	phantom	is	“scored”	based	on	what	can	be	seen.	Mo/Rh	2...............4...............6...............8	A	.	A	B	C	Figure	7-39	Breast	architecture.	Image	Archive	&	Connectivity	Gantry	Acquisition	Workstation	MD	Review	Workstation	CAD	RAID
DICOM	CONNECTIVITY	PACS	Broker	HIS/RIS	PACS	Digital	Printer	Figure	15-19	Wilhelm	Roentgen	would	be	amazed	if	he	visited	a	radiology	department	today.	Greenfield’s	Surgery	Scientific	Principles	and	Practice.	BCT	with	Radiation	Therapy	Following	radiation	therapy,	the	breast	may	initially	appear	red	or	tan	and	edematous,	and	the	patient
may	still	have	residual	discomfort.	In	the	5	years	before	the	ACRIN/DMIST	results	were	published,	approximately	700	digital	mammography	units	were	sold	and	operational	in	the	United	States.	A	brief	discussion	of	basic	imaging	concepts	will	show	how	improved	imaging	technology	influences	magnification.	Adapting	a	dedicated	mammography	unit
with	add-on	stereotactic	equipment	presents	many	challenges	for	the	technologist.	The	assistant	then	withdraws	the	plunger	of	the	syringe	to	provide	negative	pressure,	aspirating	cellular	material	into	the	lumen	of	the	needle.	However,	the	subject	contrast	of	such	a	breast	can	either	be	reduced	or	enhanced	by	the	contrast	level	of	the	film	used.
Bring	the	medial	portion	of	the	breast	to	rest	on	the	image	receptor.	To	determine	the	location	of	a	nonpalpable	lesion	evident	on	only	one	view.	1997;203:339–341.	If	the	nipple	is	not	in	profile,	the	mammogram	often	shows	the	nipple	as	a	well-circumscribed	radiopaque	density	(Figure	5-22B)	that	may	imitate	a	mass.	A	solid	history	from	the	patient
and	good	listening	skills	are	critical.	Chapter	10	Practical	Applications	in	Problem	Solving	Detecting	the	suspected	lesion	is	only	half	the	job,	proving	the	need	for	biopsy	is	quite	another.	D’Orsi	C.	Read	the	value	of	the	point	of	intersection	on	the	log	relative	exposure	line	using	the	values	assigned	to	this	line	(Figure	11-57).	Leitch	A.	The	tumor	then
“starves”	(Figure	23-25).	Every	female	ever	born	plus	a	small	percentage	of	males	are	susceptible	to	developing	breast	cancer.	An	increase	in	blood	flow	and	interstitial	fluid	retention	leads	to	premenstrual	lumpiness	and	tenderness.	1982;27(10):1209–1220.	Weiser	J.	Blood	Vessels	The	technologist	must	look	for	blood	vessels	near	the	abnormality	on
the	scout	image.	Used	with	stereotactic	breast	biopsy	machines.	If	possible,	find	the	name	of	the	patient’s	surgeon;	surgeons	are	usually	more	cooperative	in	sending	pathology	reports	than	other	referring	specialists.	The	computer	aligns	the	images	and	“subtracts”	the	precontrast	image	from	the	postcontrast	image,	leaving	only	the	enhanced	areas
visible.	If	the	QC	aim	values	are	initially	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	Density	•	257	5	3.0	17	18	4.5	shoulder	4	15	3.5	E1	Optical	density	2.20	E2	1.20	.3	.6	.9	1.2	1.5	1.8	2.1	2.4	2.7	3.0	19	20	21	16	14	3	13	2.5	12	2	1.5	11	1	10	0.5	.45	toe	8	1	2	3	4	5	6	7	0	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21
Relative	exposure	Figure	11-51	The	H&D	curve	of	a	film	with	references	for	calculating	the	average	gradient.	Chapter	19	/	Diagnostic	Procedures	•	401	skin	skin	cyst	A	B	skin	skin	solid	C	D	Figure	19-8	During	ultrasonography,	if	the	lesion	is	a	cyst,	echoes	will	appear	first	in	the	part	of	the	cyst	closest	to	the	transducer	(A,B).	Westport,	CT:	Mature
Market	Institute	Metlife.	The	scan	time	for	each	series	varies	from	1	minute	to	15	minutes,	depending	on	the	pulse	sequence	selected.	System	resolution	can	be	determined	by	obtaining	a	bar-pattern	image	on	the	film–screen	combination	that	is	used	clinically	(Figure	13-12).	The	radiologist	can	change	the	look	of	the	image	to	suit	his/her	personal
preference;	this	can	result	in	a	greater	positive	predictive	value	(PPV)	and	fewer	false	negatives	(FN).	The	standards	and	schedules	for	each	of	these	components	set	by	MQSA	are	outlined	in	Table	13-1,	“Documentation	Schedules”	and	Table	13-2,	“Testing	Schedule.”	The	burden	of	most	of	the	testing	and	documentation	typically	falls	on	the
technologist.	For	example,	R	M	ML	would	indicate	a	magnified	mediolateral	lateral	view	of	the	right	breast.	Breast	MRI:	Guidelines	from	European	Society	of	Breast	Imaging.	Explain	any	delay	in	giving	results;	waiting	for	the	unknown	increases	anxiety	100-fold;	give	truthful	reasons	for	extra	views,	the	patient	will	worry	anyway	if	she	hears,
“everything	is	alright	but	the	doctor	wants	another	picture.”	The	patient	with	a	history	of	breast	cancer	has	an	increased	risk	of	developing	cancer	in	the	contralateral	breast.	—McKinney1	Objectives	•	Identify	the	various	components	of	the	mammography	machine;	the	purpose	and	function	for	each.	Generic	film	digitizers	Are	more	likely	to	store
digitized	film	images	as	a	DICOM	secondary	capture	image	that	may	lack	the	laterality,	view,	and	orientation	information	needed	for	automatic	hanging	protocols.	Measurement	should	be	made	by	the	clinician	rather	than	relying	on	printed	package	measurements,	as	manufacturers	differ	in	how	they	measure	the	sample	notch.	The	Figure	20-42
Applying	principles	of	shift	for	accurate	targeting.	C	prove	that	an	abnormality	exists	or	is	simply	tissue	overlap	(Figures	10-12	and	10-13).	Burbank	F,	Forcier	N.	A	PERFECT	STORM	Three	raging	forces	converge	to	create	a	“perfect	storm”	that	threatens	mammography.	Their	use	in	the	PACS	context	is	in	digitizers	and	CR	readers.	The	upper	solid
line	shows	performance	assuming	100%	population	participation.	This	projection	should	be	sufficient	to	allow	clearance	for	tube	shift.	Scar,	Mole,	and	Nipple	Markers	Some	radiologists	require	technologists	to	indicate	scars,	moles,	and	the	nipple	with	radiopaque	markers.	Again,	a	polite	and	friendly	demeanor	is	essential.	HL7	is	a	protocol	that	can
take	the	patient	information	that	has	been	typed	into	a	patient	scheduling	and	billing	software	program,	and	encode	it	in	a	format	that	can	be	accepted	by	the	PACS.	DR	has	many	advantages.	The	false	negative	rates	of	5%	to	15%(1,2)	(some	report	higher)	reflect	cancers	that	are	not	evident	on	the	mammogram,	as	well	as	cancer	that	is	apparent	on
the	mammogram,	but	perceived	retrospectively.	Unlike	the	subjective	interpretation	of	mammography,	BBE	gives	a	single	numeric	result	that	objectively	determines	whether	a	lesion	is	considered	malignant	or	benign.	Gauss	A	unit	of	measurement	of	the	strength	of	a	magnetic	field.	September	1989;30.	Centering	in	the	vertical	plane	is	not
necessary;	however,	it	may	facilitate	access	by	the	biopsy	team.	It	is	important	to	understand	that	these	modifications	nearly	model	older	“problematic”	paddle	designs.	302	•	Unit	2	/	Film/Screen	Mammography	Table	13-3	•	Audit	Definitions	Cancer	detection	rate	Derived	data	Incident	cancer	rate	False	negative	False	positive	Medical	audit	Node
positivity	Positive	predictive	value	Prevalent	cancer	rate	Raw	data	Recall	rate	Sensitivity	Specificity	True	negative	True	positive	The	number	of	cancers	detected	by	mammography	per	1,000	patients.	Copies	of	all	the	images	of	the	in-patients,	hospitalized	patients,	or	patients	attending	clinics	are	held	in	this	form	of	storage.	1989;173:53–56.	The
BioScan	system	by	OmniCorder,	using	technology	developed	at	NASA’s	Jet	Propulsion	Laboratory,	uses	the	quantum	well	infrared	photodetector	(QWIP).	1991;81:745–750.	Eczematous	Reddening,	flaking,	and	crusting	of	the	nipple	or	skin.	Calibration	procedures	for	locating	and	removing	these	dead	pixels	are	usually	performed	by	the	manufacturers’
service,	and	can	be	performed	remotely.	exposure	number	okay?	Logan-Young	W,	Yanes-Hoffman	N.	Table	14-2	•	FFDM	Moves	into	Mammography	Facilities	Jan	2004	Jan	2005	Jan	2006	Sept	2006	Jan	2007	April	2007	Sept	2007	Jan	2008	April	2008	Sept	2008	Jan	2009	April	2009	Sept	2009	Jan	2010	April	2010	FFDM	UNITS	#	FACILITIES	WITH
FFDM	451	778	1,160	1,689	2,090	2,495	3,251	3,945	4,506	5,502	6,181	6,577	7,243	7,755	8,105	345	556	832	1,191	1,453	1,703	2,198	2,627	2,977	3,626	4,086	4,371	4,863	5,246	5,508	Source:	U.S.	Food	and	Drug	Administration.	By	the	mid-to-late	1980s,	this	method	of	imaging	the	breast	was	all	but	extinct.	Washington,	DC:	U.S.	General	Accounting
Office.	The	information	obtained	from	magnifying	the	nipple	and	retroareolar	region	in	profile	will	be	far	greater	than	that	of	the	standard	image.	1996	All	manufacturers	have	added	features	to	make	mammography	units	more	“user-friendly.”	Technologists	simply	press	the	exposure	button	and	the	machine	does	the	rest.	How	to	beat	breast	cancer.
Polar	coordinate	system	A	stereotactic	targeting	system	that	defines	a	target	by	the	distances	from	a	fixed	point,	and	the	angular	distances	from	a	reference	line;	coordinates	are	most	often	given	as	h,	v,	d.	Supplementary	projections	Additional	images	to	complete	an	examination.	Patient	Support	Organizations	At	times,	mammography	facilities	may
have	a	patient	who	needs	help	coping	with	the	results	of	her	mammogram.	On	the	stereos	(B),	the	right-hand	image	demonstrates	the	cyst	well;	note	the	wide	shift	of	the	abnormality.	•	Chemoprevention—This	approach	involves	the	use	of	natural	or	synthetic	substances	to	reduce	the	risk	of	developing	cancer,	or	to	reduce	the	chance	that	cancer	will
come	back.	In	addition,	medical	outcomes	auditing	and	protocol	for	basic	patient	care	continue	to	be	monitored,	lest	they	be	forgotten	in	the	excitement	of	new	imaging	discoveries.	Find	out	if	you	are	connected	to	a	live	person	when	you	call,	or	if	you	must	leave	a	message	and	wait	for	them	to	call	you	back.	Rather	than	having	to	scan	a	film	image
and	turn	it	into	an	electronic	image,	FFDM	supplies	an	electronic	image	already	in	the	correct	format	for	CAD	analysis.	R	MLO	A	•	165	R	ML	B	Figure	8-4	Pendulous	breasts.	Decreased	geometric	unsharpness	(compression	brings	intramammary	abnormalities	closer	to	the	image	receptor).	Rochester,	NY:	Eastman	Kodak	Co;	1960.)	Chapter	11	/
Analog	Mammography	Machines,	Processors,	and	Films	40	50	60	70	80	90	100	Figure	11-13	Seven	radiographs	of	an	aluminum-stepped	wedge	made	with	kilovoltages	ranging	from	40	to	100,	to	demonstrate	the	effect	of	kilovoltage	on	subject	contrast.	Does	the	facility	already	have	a	PACS	system?	1986;8(7):84.	Today	$100	million/year	is	allocated	to
this	nationwide	program.	Magnetic	resonance	imaging	in	breast	cancer:	results	of	the	COMICE	Trial.	GAO-02-532.	However	it	is	not	unusual	to	see	continuing	mammographic	changes	in	subsequent	years	of	therapy.	The	density	difference	between	the	optimum	density	(OD)	inside	the	disc	and	that	of	the	area	on	the	phantom	adjacent	to	the	disc	will
determine	and	evaluate	image	contrast.	Imaging	the	breast	requires	high	contrast	to	differentiate	the	cancers	from	normal	structures.	If	the	breast	is	left	to	droop,	the	ductal	structures	will	not	be	properly	separated,	and	the	detection	of	architectural	distortion	(a	common	sign	of	cancer)	will	be	more	difficult,	if	not	impossible	(Figure	7-39).
Fortunately,	the	nausea	trigger	zone	in	the	brain	decreases	as	we	age.	The	compression	device	is	left	in	place	during	measurement	of	the	output.	When	imaging	a	breast	too	large	for	one	cassette,	three	separate	images	will	allow	overlap	to	cover	the	entire	breast.	The	patient	may	present	with	a	firm	lump	in	the	area	of	surgery.	The	external
landmarks	of	the	breast	include	the	nipple,	inframammary	fold,	and	axilla	(Figure	5-1).	RSNA	news.	The	perforated	compression	paddle	provides	compression	of	the	abnormal	area,	and	because	it	is	narrower,	provides	compression	only	at	the	specified	area.	ARRT	offered	the	first	certification	examination	in	2005.	Peripheral	equalization	Computer
algorithm	processing	that	allows	visualization	from	the	skin	line	to	the	pectoral	muscle.	She	may	think	that	if	a	lump	exists,	the	mammogram	will	find	it,	and	if	the	mammogram	finds	nothing,	then	there	is	no	problem.	Indicate	any	rotation	of	the	C-arm,	as	the	radiologist	may	use	this	view	to	localize	an	abnormality;	any	rotation	of	the	C-arm	changes
the	orientation	of	the	abnormality	to	the	nipple.	1994;191:323–330.	Dynamic	range.	To	maintain	proper	humidity	levels	in	the	darkroom,	use	a	room-size	humidifier	or	dehumidifier.	Aka:	the	Bucky.	New	Software	for	MR	breast	imaging	simplifies	diagnosing	biopsies.	•	117	118	•	Unit	1	/	Mammography—Common	Topics	CC	A	MLO	B	breast	onto	the
image	receptor	(but	out	of	the	x-ray	field).	Check	the	darkroom	with	the	black	light	every	week	after	thoroughly	cleaning.	Training	Policies	and	standards	should	be	set	for	the	required	training	of	the	technologists	and	radiologists	who	will	be	examining	the	patient.	The	leading	edge	of	the	Baby	Boomers,	who	opted	for	early	Medicare	eligibility,
arrived	in	2007.	Population	projection	of	the	United	States	by	age,	sex,	race,	and	hispanic	origin:	1995	to	2050.	As	pixels	become	smaller,	the	resolution	increases	(Figure	15-7),	however,	it	becomes	more	difficult	to	manufacture	the	array.	Named	after	the	muscle	located	in	the	back,	below	the	shoulder	and	behind	the	armpit,	which	is	the	donor	tissue
area.	Apply	firm	compression.	By	permission	of	Oxford	University	Press	and	author	N.K.	Stout.)	26	•	Unit	1	/	Mammography—Common	Topics	Mammograms	Up:	Interpreters	Down	45	40	%	of	interpreters	35	30	25	20	15	10	5	0	1-479	480-999	1,000-1,999	2,000-4,999	Mammograms	interpreted	annually	producing	high-quality	clinical	images	and
ensuring	that	women	return	each	year	for	their	mammogram.	This	low	statistic	can	be	maintained	by	asking	the	patient	to	tell	you	when	the	compression	becomes	painful	or	too	uncomfortable	and	reassuring	her	that	the	compression	will	only	be	lowered	to	what	she	can	tolerate.	Thus,	tumors	with	their	epicenter	in	the	subcutaneous	tissue	are,	in	all
likelihood,	benign	and	are	usually	inflammatory	processes	or	hematomas.	New	York:	Mason;	1983.	See	Modality	worklist	(MWL)	588	•	Index	NABCO.	This	may	occasionally	interfere	with	mammographic	interpretation.	1999:9.	Pulse	Sequences	and	Techniques	Let’s	begin	with	the	basic	pulse	sequences	for	T1	and	T2,	and	note	that	T1and	T2	times	are
different	for	breast	tissue,	brain	tissue,	blood,	and	other	tissues.	See	Table	11-1.	(A)	MLO	(B)	CC	(C)	The	area	of	asymmetry	partially	resolves	on	the	magnified	view.	Summary	of	Axilla	Position	1.	Breast	Cancer	Res	Treat.	An	IV	stand	with	contrast	should	be	in	place	and	ready	for	the	second	series	of	scans	with	contrast	(Figure	21-22).	The	x-ray	tube
is	positioned	perpendicular	to	the	breast	support	with	left	to	right	centering	of	the	abnormality	in	the	imaging	field.	Aside	from	increased	awareness	of	women’s	health	issues,	the	community	in	general	benefits	from	the	cooperative	spirit	that	enables	better	access	to	services	through	the	central	clearinghouse	of	the	partnership.	Adenosis	is	not
premalignant.	No	matter	how	good	the	software	program	is,	it	is	impossible	to	retrieve	data	that	has	not	been	collected.	The	art	of	mammographic	imaging.	If	the	patient	had	previous	breast	surgery,	including	reduction	surgery.	Table	8-2	lists	the	frequency	and	recommended	mammographic	views	for	the	patient	who	has	a	history	of	breast	cancer.
Adjust	the	height	of	the	C-arm	to	center	the	breast.	The	slightest	movement	of	the	patient	can	cause	an	entire	series	of	images	to	not	be	of	diagnostic	quality.	When	interviewing	applicants	to	work	at	a	facility,	recognize	that	most	can	be	trained	to	perform	a	mammogram.	The	20	oblique	projection	is	also	useful	as	a	third	view	for	both	the	unaffected
and	affected	breasts	in	patients	who	have	had	breast	cancer	(see	Chapter	10).	Unlike	the	Pap	smear,	which	detects	cervical	cancer	at	the	cellular	level,	a	mammogram	cannot	detect	breast	cancer	at	the	cellular	level.	•	A	tangential	view:	A	tangential	view	is	useful	to	prove	skin	calcifications	(Figure	10-23)	(see	Chapter	8	for	a	complete	discussion	on
tangential	views	and	skin	calcium).	522	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	REVIEW	QUESTIONS	1.	How	has	the	dose	in	mammography	changed	since	it	was	first	performed?	Thus,	costs	of	under	$50,000	per	YOLS	are	consistent	with	other	currently	funded	medical	interventions	and	can	be	considered	cost-effective.52	A
more	recent	article	published	in	200653	compared	the	cost-effectiveness	of	screening	mammography	and	still	found	it	“an	attractive	investment.”	This	retrospective	analysis	compared	screening	compliance	rates	of	50%	(unrealistically	low),	70%	(a	reasonable	rate	for	today),	and	100%	(unrealistically	high).	The	MLO	(B)	is	inconclusive	for	the
abnormality.	For	CR	systems,	each	cassette	and	each	receptor	size	must	be	tested,	as	each	cassette	and	its	IP	plate	are	considered	individual	detectors.	2007;244:223–231.	The	purpose	of	a	network	is	to	enable	the	sharing	of	files	and	information	between	multiple	systems.	The	Basics	of	Breast	Ultrasonography	Interpretation	Ultrasonography	of	the
breast	should	be	performed	by	the	radiologist,	an	ultrasound	technologist,	or	a	specially	trained	mammography	technologist.	Kanal	E,	Barkovich	AJ,	Bell	C.	Half-wave	rectification	changes	alternating	current	to	direct	current	by	using	only	the	positive	()	224	•	Unit	2	/	Film/Screen	Mammography	90°	180°	0°	360°	+	–	used	+	unused	–	270°	Figure	11-2
The	highest	portion	of	the	sine	wave	occurs	at	90°.	(3)	For	patients	who	undergo	neoadjuvant	chemotherapy,	MRI	has	the	best	correlation	with	pathology;	better	than	mammography	or	ultrasound.	(C)When	the	cancer	is	in	fibroglandular	breast	tissue,	finding	it	is	a	greater	challenge.	Kopans	D.	Only	the	breast	should	assume	the	angle	of	the	image
receptor.	Switches,	because	of	their	design,	support	any	packet	protocol.	Gradients	can	be	activated	independently,	in	pairs	for	oblique	examinations,	or	all	excited	simultaneously	to	acquire	a	volume	sample.	37.	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	•	259	Figure	11-55	Steps	1,	8,	and	12	are	plotted	as	examples	before
all	21	steps	are	plotted.	57.	Today	we	find	ourselves	in	a	fast-moving	world	of	change	filled	with	electronic	communication	and	a	melding	of	medical	images	from	different	modalities	presented	side	by	side	for	the	radiologist	to	review;	in	addition,	there	have	been	many	social,	regulatory,	and	demographic	changes	for	the	mammographer	to	contend
with.	High	dose	rate	(HDR)	brachytherapy	One	of	two	types	of	temporary	brachytherapy.	The	Lobes	and	Ductal	Structures	Each	of	the	15	to	20	lobes	contains	a	tree-like	pattern	of	ductal	structures	(Figure	5-14).	The	analog	(C)	and	digital	(D)	images	are	mirror	images	of	one	another.	The	relationship	of	radiation	to	the	breast	and	its	ability	to	pass
photons	through	living	tissue	is	the	same	for	analog	and	digital	mammography	systems.	Data	compression	is	used	widely	in	the	storage	of	data	such	as	in	backups	and	also	in	database	management.	With	analog,	a	measurement	of	the	density	difference	between	the	acrylic	disk	and	the	background	density	on	the	weekly	phantom	image	will	give	you	a
contrast	index	to	help	monitor	changes	in	the	image	quality.	Respiration	Suspension	of	respiration	during	the	mammography	exposure	may	alleviate	blurring	caused	by	patient	motion.	Various	combinations	of	gradients	produce	differing	images.	As	many	as	13,388	women	age	35	who	were	considered	at	high	risk	for	developing	this	disease	were
enrolled	in	this	study.	There	should	be	a	10%	to	15%	difference	in	optical	density	between	steps.	•	Coned-down	magnified	view—Better	delineates	the	borders	of	a	mass.	Diagnostic	problem-solving	takes	a	back	seat	in	breast	screening.	(FP		TN)	Total	(FP	T	N)	(TP		FP		FN		TN)	Total	#	of	TP	Total	#	of	FP	310	•	Unit	2	/	Film/Screen	Mammography
SUMMARY	QA	is	a	time-consuming,	expensive,	and	often	frustrating	aspect	of	mammography.	Using	a	body	coil	to	transmit	the	signal	can	cause	artifacts	because	of	signal	resonating	from	other	tissue	in	the	magnet	bore,	whose	protons	also	have	been	excited	by	the	RF	signal.	426	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment
Prepare	equipment	&	sterile	tray	(select	gun/needle	combination)	Position	Scout	images	Incorrect-reposition	rescout	Stereo	images	Target	abnormality	Cleanse	breast	(zero	needle	or	select	gun/needle	combination)	Bring	needle	support	to	target	Anesthesia	Skin	incision	Needle	to	prefire	position	Prefire	stereo	pair	Correct	placement	Sample	(fire
instrument)	Postfire	stereos	(if	desired)	Incorrect	placement	(abnormality/patient	movement)	Cartesian	system	determine	error,	retarget,	or	new	stereo	pair	Polar	system	retarget	or	new	stereo	pair	Retarget	Multiple	samples	Reposition	needle	Figure	20-20	Work	flow	chart.	This	formidable	expectation	stands	in	vivid	contrast	to	research	that	reported
20%	to	41%	of	all	radiologic	interpretations	are	in	error”.61	The	ACR	would	like	no	more	than	10%	false-negative	rate	by	any	radiologist	who	interprets	mammograms,	which	is	optimistic	when	compared	with	inaccuracy	rates	reported	in	the	literature.18,61–70	For	example,	Young	et	al.	The	technologist	and	clinician	should	be	familiar	with	the
circumstances	of	placement	and	directional	shift	as	this	offers	correlative	visual	confirmation.	Yet	maintaining	two	different	workflows	requires	more	than	a	burning	passion	for	mammography.	However,	information	is	only	half	of	what	she	needs.	These	newer	arrays	require	more	sophisticated	manufacturing	techniques	at	greater	expense	to	assure
quality	control.	The	tumor	is	surrounded	by	1–2	cm	of	normal	tissue.	However,	current	oncologic	management	may	require	percutaneous	tissue	sampling	as,	for	example,	when	sentinel	node	imaging	is	included	in	surgical	treatment	or	when	neoadjuvant	chemotherapy	is	administered	at	the	outset.	The	role	of	MRI	and	“second-look”	ultrasound	for
evaluation	of	breast	cancer.	Health	As	officially	defined	by	the	World	Health	Organization,	a	state	of	complete	physical,	mental,	and	social	well-being;	not	merely	the	absence	of	disease	or	infirmity.	2006.	If	the	pathology	report	is	discordant	with	the	radiologist’s	interpretation,	what	follow-up	steps	are	suggested?	The	weakest	link	in	analog	imaging	is
human	eyesight;	in	digital	imaging	it	is	the	radiologist’s	monitors.	Yet	every	analog	image	relies	on	(1)	the	response	of	the	film	emulsion	to	the	light	given	off	by	the	intensifying	screen	(Figure	14	-6A)	and	(2)	the	composition	of	the	breast	tissue	and	the	attenuation	Optical	Density	Gamma	dark	air	skin	light	x-ray	fat	glandular	breast	film	intensifying
screen	light	A	B	3.0	Log	Relative	Exposure	high	film	contrast	2.5	low	film	contrast	2.0	Density	1.5	1.0	0.5	0	0	C	0.5	1.0	1.5	2.0	Log	Relative	Exposure	2.5	Figure	14-6	(A)	The	film	responds	to	the	intensity	of	the	light	from	the	intensifying	screen	to	determine	the	optical	density	darkening	on	the	film.	It	may	be	advisable,	when	referring	to	compression,
to	use	the	term	“discomfort”	rather	than	“pain.”	A	1988	study	performed	by	Stomper	et	al.7	indicated	that	only	1%	of	women	who	had	the	examination	found	mammography	to	be	a	painful	experience.	A	capsule	appears	mammographically	as	a	thin	radiopaque	line	surrounding	a	mass.10	An	encapsulated	mass	is	most	often	benign;	rarely	this	can
occur	with	malignancy.	(D)	The	number	of	bits	in	an	image	determines	the	number	of	gray	levels.	The	override	option	is	also	convenient	for	the	physicist	and	the	technologist	during	testing.	Church	E.	For	processing	This	is	the	image	that	has	detector	blemishes	and	gain	variations	reduced	by	a	flat-fielding	process,	but	no	other	linear	or	nonlinear
image	processing	applied;	this	is	often	known	as	a	raw	image.	The	projected	abnormality	might	shift	outside	the	confines	of	the	image	receptor	or	x-ray	field.	ASRT	Scanner.	Standard	batteries	power	sensitometers.	Is	the	cell	progression	the	same	or	different	for	ductal	and	lobular	carcinomas?	Lump	An	asymmetric	palpable	lump	can	present	with
carcinoma	or	benign	processes.	Figure	21-24	Mediolateral	mammogram.	Effects	of	a	program	to	train	radiologic	technologists	to	identify	abnormalities	on	mammograms.	AI	agents	decrease	the	amount	of	circulating	estrogen	by	blocking	its	conversion.	Other	disadvantages	are	more	complex	and	difficult	to	resolve	quickly,	or	they	can	be	an
unexpected	event	that	requires	immediate	attention	and	fast	resolution.10,11	1.	Figure	6-30	Example	of	a	well-encapsulated	fatty	tumor	known	as	a	lipoma	(arrow).	This	section	deals	with	the	differences	that	confuse	technologists	even	today	(Table	1-1).	406	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	A	B	Figure	19-16	The
radiologist	moves	the	needle	back	and	forth	within	the	mass	(A)	to	obtain	cellular	material	from	all	areas	of	the	lesion	(B).	(Venice,	CA)	automated	whole	breast	ultrasound	(AWBU)	is	another	computer-based	system	for	performing	and	recording	ultrasound	scans	of	the	whole	breast.	1978	Philips	introduced	a	moving	grid	with	special	carbon	fiber
interspace	material	for	low	absorption	of	the	soft	x-ray	beam	necessary	for	analog	mammography.	Case	Study	21-1	Describe	what	is	happening	in	Figure	21-10,	Parts	A–D.	form	skin	pores	occupy	the	skin	of	the	body	and	the	breast.1	(The	skin	pores	are	sometimes	evident	mammographically	as	tiny	multiple	lucencies	across	the	mammogram.)	The
sebaceous	glands	are	prone	to	infection	and	may	imitate	carcinoma	radiographically.	J	Am	Coll	Radiol.	For	these	patients,	perform	the	CC	focusing	on	the	extreme	posteromedial	tissue.	For	example,	if	the	abnormality	is	at	12:00,	position	the	breast	for	an	IL–SM	or	MLO	oblique	view,	rather	than	the	CC,	to	minimize	the	amount	of	breast	the	needle
will	traverse.	Lumpectomy	The	surgical	removal	of	a	small	tumor	(a	lump).	A	10-cm	increase	in	the	SID	requires	a	36%	increase	in	mAs.	Focal	Spot	Projection	The	projection	of	the	focal	spot	as	a	function	of	the	central	ray	is	another	factor	that	relates	to	tube	design.	The	calculation	of	the	derived	data	can	be	subcategorized	for	screening	and
diagnostic	patients.	physicist	recommended	disc	placement,	the	background	density	at	the	center	of	the	phantom	image	should	also	be	measured.	Figure	12-8	Poor	ventilation	of	the	processor	can	cause	condensation	to	occur	on	entrance	rollers,	leaving	a	splotchy	artifact	on	the	film.	Captured	Lesion	(CL)	(Coat	Hanger	View)	Application	The	coat
hanger	view	will	image	palpable	masses	that	escape	compression	with	normal	techniques.	Advantages	of	Analog	Mammography	The	use	of	film	to	image	the	breast	has	evolved	for	85	years,	and	analog	imaging	has	done	an	admirable	job	to	earn	its	place	as	the	gold	standard	against	which	all	new	technologies	are	compared.	The	exquisite	imaging
performance	of	the	digital	array	would	show	the	phototimer	as	an	artifact	superimposed	in	the	breast.	Because	the	film	speed	is	increased,	the	film	requires	less	exposure,	and	therefore	the	radiation	dose	to	the	patient	is	reduced.	Guidance	system	The	stage	that	moves	the	biopsy	apparatus	during	stereotactic	biopsy.	A	B	Figure	20-62	The
superomedial	to	inferolateral	oblique	(SM–IL,	ACR–MLO)	projection.	This	may	be	simple	like	computing	the	billing	for	radiologic	examinations,	or	complex	like	calculating	millions	of	pixels	in	every	raw	image	for	field	of	uniformity,	brightness,	contrast,	edge	enhancement,	and	referencing	a	look	up	table	in	a	digital	mammography	machine	before	the
image	is	sent	to	a	viewing	544	545	•	Glossary	workstation.	C	ESTABLISHING	A	PROTOCOL	A	suspected	abnormality	will	need	to	be	evaluated	to	determine	the	need	for	interval	follow-up	or	biopsy.	Images	are	available	to	radiologists	and	referring	physicians	for	timely	consultation;	associated	reports,	from	scheduling	through	billing,	flow	through
hospital	networks	and	web-based	PACS	systems	for	more	efficient	administration.	Stereotactic	biopsy	or	ultrasound-guided	biopsy	may	not	be	able	to	visualize	some	tumors	that	are	demonstrated	on	MRI.	Postsurgical	(preradiation)	mammography	(B)	reveals	a	large	mass	proven	to	be	hematoma	on	ultrasound	with	subsequent	aspiration.	Today,	we
can	assure	our	patients	that	the	amount	of	radiation	involved	in	a	mammogram	is	safe.	Currently,	we	have	been	able	to	absorb	the	increase	in	patient	volume	through	longer	waiting	times	for	appointments,	an	increase	in	staffing	and	in	the	number	of	mammography	units	per	facility,	scheduling	more	mammograms	during	the	working	hours,	and	in
some	locations	expanding	early	morning	and/or	evening	hours	for	mammography	services.	It	is	based	on	the	acquisition	of	multiple	digital	images	of	a	stationary	compressed	breast	taken	at	various	angles	during	a	short	scan	(Figure	22-8).	Solution:	reinforce	that	•	•	•	•	•	if	cancer	is	found	early,	survival	rates	are	higher	and	breast-conserving	surgery
may	be	possible.	Bring	the	posterior	aspect	of	the	shoulder	to	rest	against	the	image	receptor.	Pay	particular	attention	to	the	ceiling;	if	it	is	suspended	the	tiles	can	come	loose	and	leak	light	from	adjacent	rooms.	Mammographic	imaging:	a	practical	guide	/	Valerie	F.	The	technologist	should	perform	a	cursory	targeting	of	the	abnormality	to	determine
stroke	margin;	repositioning	may	be	necessary.	In	1999,	the	average	amount	awarded	for	breast	cancer	misdiagnosis	was	$207,800;42	in	2002	it	was	$438,000.50,51	Nightly	TV	ads	and	billboards	along	the	streets	attest	to	the	aggressiveness	of	trial	lawyers	seeking	clients	with	self-perceived	grievances.	(C)	Ultrasound	shows	a	solid	mass.	(A)	As	the
technologist	loaded	her	cassette,	her	fingertips	grazed	across	the	screen	and	left	a	smudge	of	nail	polish.	Domain	Name	System	(DNS)	The	Domain	Name	System	is	the	method	by	which	Internet	domain	names	(e.g.,	www.ABC123.com)	are	located	and	translated	into	Internet	Protocol	addresses	(e.g.,	123.123.12.3).	(B)	Schematic	demonstrating	the
amount	of	the	“glandular	island”	evident	with	this	view.	A	syringe	filled	with	air,	equal	to	the	amount	of	fluid	that	was	withdrawn	from	the	cyst,	is	reattached	to	the	needle,	and	the	air	is	injected	into	the	cyst.	September/	October	2007;79(1):70.	This	may	change	as	imaging	technology	advances.	2005;53(2):213–225.	L	MLO	L	CC	L	LM	A	R	CC	D	B	C
Figure	7-31	Elevated	CC.	Sewing	thread	can	then	be	pulled	through	the	tissue,	and	the	specimen	is	returned	with	the	thread	in	place	indicating	the	area	of	the	lesion	for	the	pathologist.	Baby	Boomer	population	explosion	(thunder)	2.	The	technologist	has	the	responsibility	to	tailor	the	examination	to	each	patient’s	individual	features.	The	ACP
recommends	women	aged	40	to	49	should	discuss	with	their	physician	the	benefits	versus	the	harms	of	screening	mammograms.	However,	when	a	grid	is	used,	increases	in	kV	are	often	unavoidable	because	the	lead	strips	absorb	much	of	the	primary	and	secondary	radiation.	Image	processing	optimizes	the	radiograph	for	output	display,	either	on	a
softcopy	workstation	or	on	a	printed	laser	film.	The	patient	will	need	to	wash	the	area	to	remove	any	powders	or	creams	on	her	skin.	For	example:	from	the	scouted	projection,	if	the	abnormality	shifts	10	mm	on	the	()	X	image,	then	it	will	also	shift	The	distance	of	abnormality	shift	depends	on	the	depth	of	the	abnormality	relative	to	either	the	breast
support	or	the	biopsy/	compression	plate	and	the	stereotactic	geometry	of	each	manufacturer’s	system.	Calcium	Postsurgical	calcium	increases	as	other	surgical	changes	resolve,	and	in	some	cases	may	be	the	only	evidence	of	surgical	intervention	within	the	breast.	Doppler	technology	allows	the	assessment	of	tumor	vascularity.	•	Determine	locations
of	lesions	within	the	breast	when	the	lesion	is	seen	on	only	one	standard	mammographic	view.	The	donor	tissue	can	be	detached	as	a	free	piece	of	tissue	and	moved	to	the	location	of	the	breast,	or	it	can	be	grafted	as	a	“flap.”	With	most	flap	reconstruction,	the	donor	tissue	remains	attached	and	is	slid	under	the	skin	to	become	a	breast	replacement.
Diagnostic	performance	of	digital	versus	film	mammography	for	breast	cancer	screening.	If,	on	the	other	hand,	she	changes	her	mind	and	wants	to	reject	a	previously	accepted	image,	depending	on	the	configuration	set-up	of	the	acceptance	feature	this	can	be	done	quite	easily	or	it	can	be	a	very	time	consuming	activity.	They	are	more	familiar	and
comfortable	with	technology,	experienced	with	a	faster	pace	of	life,	and	committed	to	inventing	better	solutions	to	their	social	and	economic	conditions.	Make	more	effective	use	of	existing	highly	skilled	breast	imaging	professionals.	These	big	rooms	incorporated	passive	shielding:	where	the	walls,	floor,	and	ceiling	are	lined	with	steel.	It	requires
several	technologists	producing	images	to	keep	a	radiologist	busy	full-time.	MQSA	requires	specific	wording	to	be	used	in	the	final	assessment,	but	ACR	has	taken	this	a	step	further	and	developed	the	Breast	Imaging	and	Reporting	Data	System	(BI-RADS®).2	BI-RADS	suggests	standardized	terminology	for	mammographic	findings	and	assigned
category	numbers	for	the	assessments.	Each	facility	must	determine	this	for	themselves	on	the	basis	of	individual	expectations	and	current	imaging	practices.	(B)	A	“coat	hanger	view”	was	successful	in	imaging	this	abnormality	(arrow),	which	was	recurrent	carcinoma	on	biopsy.	Report	to	the	Board	of	Chancellors	and	Council.	Cysts	are	also	noted.
However,	if	viewboxes	appear	dirty	or	feel	gritty,	clean	them	again.	Breast	Imaging.	2004;88(suppl):S188.	If	the	lesion	is	a	cyst,	echoes	will	appear	first	in	the	part	of	the	cyst	closest	to	the	transducer.	It	specifies	the	service	classes,	information	objects,	and	communication	protocols	supported	by	the	implementation.	Backlight	The	light	source	behind
an	LCD	panel	that	provides	the	illumination	necessary	for	the	display	of	an	image.	That	is	gradient	and	top	optical	density	are	relatively	low	for	a	given	silver	coating	weight.	Because	this	breast	may	also	be	wide	from	sternum	to	midaxillary	line,	wrapping	under	the	arm,	the	MLO	may	not	image	all	the	inferior	posterolateral	breast	tissue.	Bit	depth
Image	depth.	(B)	Completed	SIO	(SL-IM)	projection.	How	CAD	Works	The	first	step	to	enable	CAD	to	work	in	a	mammography	clinic	is	to	obtain	an	image	of	the	mammogram	in	a	digital	version	for	the	computer	to	analyze.	Patient	shows	on	Modality	Worklist	and	technologist	Dashboard/Tech	performs	exam	7.	Key	Terms	•	coil	•	gradients	•	hydrogen
•	magnetic	moment	•	precession	•	radiofrequency	(RF)	477	478	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	INTRODUCTION	A	Century	(Almost)	Scientists	are	a	restless	lot.	Often,	this	is	all	that	is	needed	to	correct	a	problem	and	get	the	unit	back	up.	A	radiologist	may	elect	to	save	the	markings	and	annotations	in	PACS,	which
can	be	useful	when	sending	images	to	the	referring	physician.	With	analog	mammography,	creation	of	an	image	depends	on	a	system	using	x-rays	as	a	light	source,	specialized	film,	and	processing	equipment	to	visualize	structures	within	the	breast.	deWaard	F,	Collette	HJ,	Rombach	J,	Beijerinck	D.	In	addition,	at	least	one	of	her	friends	has



undoubtedly	told	her	how	terrible	and	humiliating	the	examination	was	for	her,	not	to	mention	how	painful,	which	elevates	her	fear.	If	the	patient	moves	her	breast	at	any	time	after	acquisition	of	the	stereo	images,	the	abnormality	will	move,	and	the	targeting	coordinates	may	no	longer	be	accurate.	In	addition	to	the	PACS	administrator,	there	will
also	be	the	need	for	several	PACS	“super-users.”	These	employees	will	have	enhanced	access	to	the	PACS	system,	though	not	as	much	as	3.	The	AWBU	software	creates	a	continuous	ciné	loop	of	the	images,	creating	the	appearance	of	real-time	scanning.	(A)	CC	view	with	mass	circled	(B)	MLO	view	with	mass	circled	(C)	Mass	is	seen	on	magnified	view
and	on	ultrasound.	Analog	mammography	A	method	that	uses	x-rays	and	radiographic	film	to	capture	images	of	the	breast.	X-ray	tubes	produce	a	diverging	x-ray	field.	Stomper	PC,	Van	Voorhis	BJ,	Ravnikar	VA,	et	al.	404	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	Another	advantage	of	its	length	is	that	it	can	be	used	to	cannulate
ducts	in	a	deeply	inverted	nipple.	Chapter	16	Digital	Integration	and	Workflow	in	Mammography	Objectives	•	Understand	the	process	and	issues	involved	during	the	transition	from	a	film/screen	imaging	paradigm	to	a	digital	imaging	paradigm	for	mammography.	Digital	mammography	currently	is	preferred	by	many	radiologists,	with	digital	breast
tomosynthesis	approval	on	the	horizon	and	generating	quite	a	buzz.	Postprocessing	refinements	Computer	enhancements	of	a	digitally	acquired	image.	1982;115:428–437.	Radiol	Today.	This	is	the	name	of	the	main	blood	vessel	running	through	the	tissue	used	to	reconstruct	the	breast.	These	can	be	explained	either	in	literature	mailed	to	her	home
before	the	appointment	or	by	phone	call	with	the	appointment	secretary.	#	cancers	in	return	screening	pts/	total	#	of	return	screening	pts	#	of	screening	pts	recalled	for	dx	evaluation/total	#	screening	pts.	it	just	means	the	processing	conditions	are	stable”.41	You	could	be	using	“lemonade”	to	process	your	films,	but	as	long	as	the	values	of	your	daily
QC	strip	fall	within	acceptable	parameters,	you	may	process	films.	After	a	brief	discussion	that	included	both	playful	and	serious	remarks,	the	radiologists’	thoughts	and	discussions	turned	toward	speculation	about	the	ability	to	x-ray	the	breast	to	locate	tumors.	Note	the	upper-outer	quadrant	(arrowheads)	is	well	visualized.	Positioning	is	more	an	art
than	an	exact	science.	When	CAD	is	used	in	mammography	there	is	a	synergy,	a	combination	of	human	strengths	of	the	physician	and	the	computational	strengths	of	the	computer	that	lead	to	improved	sensitivity	—better	results.	See	Mammography	Quality	Standards	Act	(MQSA)	MRI.	Tissue	Coverage	within	the	Biopsy	Window	When	positioning,
always	strive	to	cover	the	biopsy	window	completely	with	breast	tissue	(Figure	20-51).	Menopause	is	the	opposite	of	menarche.	Which	method	allows	a	technologist	greater	productivity?	For	sites	without	access	to	these	automatic	devices,	the	manual	calculation	is	neither	difficult	nor	time	consuming.	The	ability	to	determine	the	area	of	the	breast
that	was	missed	is	essential	to	selecting	the	best	projection	to	complete	a	study.	In	addition,	continuing	experience	and	education	are	necessary.	Even	when	a	mass	(arrows)	is	present	on	two	views,	another	projection	might	be	necessary	for	the	radiologist	to	feel	comfortable	recommending	biopsy.	Note	that	the	stain	on	this	film	matches	patch	#1	on
the	hypoestimator,	indicating	that	the	hypo	on	the	film	has	been	sufficiently	washed	off	the	processor.	The	laterality	should	be	listed	first,	followed	by	technique,	ending	with	the	position.	To	counteract	this	effect,	supinate	the	ipsilateral	hand,	which	flattens	the	shoulder	area	or	adjust	the	shoulder	back.	The	radiologist	reviews	breast	MR	images.	(J)
Calibrate	needle	length.	1998	The	FDA	approves	CAD	(Computer	Aided	Detection)	equipment	to	be	used	only	with	analog	mammography	(refer	to	Chapter	11).	Danish	Breast	Cancer	Cooperative	Group	82b	Trial.	However,	calcifications	may	increase	over	time	and	some	masses	will	continue	to	coalesce,	becoming	more	dense	and	spiculated,	but
smaller,	before	eventually	stabilizing.	Film	companies	publish	AGs	for	their	products:	A	Qualifying	Statement	NAMELESS	FILM	COMPANY	PROCESS	CYCLE	AG	Brand	LS-400	Brand	GS-300	Brand	GS-300	Standard	Standard	Extended	2.90	2.60	3.20	From	the	Nameless	Film	Company,	GS-300	film	processed	in	an	extended	cycle	would	provide	the
highest-contrast	images	(Figure	11-58).	If	the	patient	would	have	greater	peace	of	mind	with	having	a	mastectomy.	This	test	ensures	that	all	screens	in	the	cassettes	used	for	mammography	provide	the	same	amount	of	density	to	the	images.	1999;71:377–382.	1974	General	Electric	introduced	their	dedicated	MMX	unit.	Bucky	A	tray	that	holds
mammograpic	film	in	an	analog	mammography	machine.	Community	Oncol.	Diagn	Imaging.	Bedford,	MA.)	356	•	Unit	3	/	Digital	Mammography	Figure	15-44	The	direct	detector	is	made	of	amorphous	selenium.	The	patient	may	have	to	gently	hold	her	other	breast	out	of	the	way	(without	pulling	the	ipsilateral	breast	from	view)	to	avoid
superimposition.	More	information	on	CAD	can	be	found	in	Chapter	22—	Breast	Cancer	Diagnostic	Technologies:	Today	and	Tomorrow.	Average	kilovoltage	range	from	28	to	35	kVp	at	200	to	300	mAs	depending	on	the	specifications	of	the	unit,	to	adequately	image	the	thickness	of	tissue	and	muscle	in	this	area.	Because	this	text	is	designed	for	400	•
Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	SCREENING	MAMMOGRAM	suspect	cancer	FNAC	and/or	14-gauge	core	biopsy	normal	probably	benign	-not	sure•	extra	views	•	physical	examination	•	possible	ultrasound	suspect	cancer	normal	return	to	routine	screening	schedule	surgical	removal	cancer	probably	benign	probably
benign,	but	close	to	threshold	for	biopsy	benign	recheck	x-ray	of	breast	at	4–6	months	intervals	for	1–2	years	benign	review	x-ray	of	biopsy	specimen	“cancer”	or	“suspect	cancer”	FNAC	and/or	14-gauge	core	biopsy	lesion	on	film	x-ray	tissue	stored	in	formalin	lesion	absent	lesion	absent	recheck	x-ray	of	breast	2	months	after	surgery	lesion	present
give	to	pathologist	to	submit	in	paraffin	blocks	benign	lesion	present	cancer	x-ray	paraffin	blocks	lesion	absent	•	follow	breast	carefully	by	x-ray	for	2	years	total	(4	months,	then	6	months	intervals)	lesion	absent	lesion	present	benign	give	to	pathologist	to	recut	more	slides	lesion	re-emerges	after	post-op	healing	lesion	absent	cancer	Figure	19-7	Flow
chart	showing	recommended	follow-up	of	a	screening	patient	with	a	nonpalpable	lesion.	With	cross-sectional	imaging,	the	issue	of	having	overlying	parenchyma	obscuring	an	area	is	not	a	concern.	The	separate	sections	of	the	step	wedge	are	read	with	a	densitometer	to	produce	the	graphs	used	in	a	processor	QA	program,	or	to	test	the	average
gradient	of	a	particular	film.	Investigations	continue	with	newer	higher	resolution	gamma	cameras	510	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	Case	Study	22-3	Automated	Breast	Ultrasound	(ABUS)	This	51-year-old	patient	was	recalled	for	asymmetry	seen	in	the	left	breast.	Transfer,	display,	and	storage	of	FFDM	images	may
be	more	rigorous	than	an	older	PACS	system	can	handle.	An	automatic	or	manual	safety	feature	is	standard	on	all	instruments	to	prevent	premature	or	accidental	firing.	Case	Study	20-3	Refer	to	Figure	20-34	and	the	text	and	respond	to	the	following	question.	An	superolateral	to	inferomedial	oblique	(SIO)	(see	later	discussion)	of	5	to	20	will	show
more	of	the	density	to	rule	out	cancer	(Figure	7-26).	Chapter	8	/	The	Nonconforming	Patient	A	B	C	D	Figure	8-10	Routine	imaging	of	the	axilla	on	the	affected	side	enables	the	detection	of	an	otherwise	occult	recurrence	to	the	lymph	nodes	(arrow)	(A)	and	lateral	chest	wall	recurrence.	The	digitally	acquired	images	are	automatically	routed	through
the	CAD	computer	(Figure	11-64).	Case	Study	2-3	Refer	to	Table	2-10	and	respond	to	the	following	questions:	Continuous	Change	1.	Tungsten	target	tubes	with	glass	windows	resulted	in	low-contrast	mammographic	images	because	of	the	high	half-value	layer	(HVL)	associated	with	this	system.	Filmless	imaging	is	a	major	departure	from	the	past,
with	significant	benefits	for	medical	imaging.	For	women	with	diagnosed	breast	cancer.	This	distribution	is	recognizable	mammographically	(Figure	5-8).	Added	workspace.	2008;26:3248–3258.	If	the	technologist	finds	that	she	repeats	images,	lacks	positioning	skills	or	accuracy,	or	performs	extra	views	on	more	than	15%	of	patients,	she	may	need	to
reevaluate	her	method	(but	even	the	most	competent	mammographer	can	have	a	bad	day	or	two!).	Input	in	the	form	of	extra	views	or	diagnostic	information	from	the	technologist	can	make	the	difference	between	missing	and	detecting	cancer,	or	canceling	an	unnecessary	biopsy	(Figure	10-2).	Hendrick	RE,	Parker	SH.	BrCA1	AND	BrCA2	GENE
MUTATION	Women	who	test	positive	for	the	BrCA1	gene	tend	to	develop	ER	negative	tumors,	which	are	not	influenced	by	estrogen.	Imaging	smaller	breasts	is	more	challenging.	Applies	principally	to	the	surgical	removal	of	any	part	of	the	body.	of	x-ray	photons	as	the	x-ray	beam	penetrates	the	breast	(Figure	14-6B).	Also,	the	ventilation	system
should	create	a	positive	airflow	to	the	processor	(see	later	discussion).	Visualization	of	the	Ribs	Technical	differences	between	xeroradiography	and	screenfilm	mammography	made	it	necessary	to	modify	positioning	and	technique	to	meet	the	specific	requirements	of	each	modality.	When	the	exposure	has	ended,	the	control	panel	should	indicate	the
exposure	factors	used.	Current	applications	of	breast	MR	include	scanning	women	with	a	strong	family	history	of	breast	and	ovarian	cancers,	who	may	be	susceptible	to	breast	cancer	due	to	inherited	BrCA	genes.	2004;183:1149–1157.	See	1995	Radiological	Society	of	North	America	(RSNA)	RSO.	See	Biofield	breast	examination	(BBE)	BCDDP.
Advantages	include	potential	improvement	in	signal-to-noise	ratio	by	including	signal	from	the	whole	volume	at	once;	disadvantages	include	a	bigger	computational	task	for	image	reconstruction	and	longer	image	acquisition	times.	Many	physicians	preferred	its	lower	x-ray	dose	(2	to	4	R)	and	its	blue	powder/white	paper	images	to	the	available	film
systems.	Operating	levels	are	established	for	each	printer	and	values	are	tracked	over	time	with	a	tolerance	limit	of	/	0.15	OD.	Bedford,	MA.)	x-ray	electron/hole	pairs	+	250	μm	photoconductor	amorphous	selenium	line	spread	function	pixel	array	Figure	15-45	Opposite	electric	charges	are	applied	at	the	top	and	bottom	surfaces	of	the	a-Se	layer.	A
“potential	disadvantage	of	phototiming	is	that	it	might	encourage	a	radiologist	to	employ	an	inexperienced	technologist	to	do	mammography,	or	assign	infrequent	mammography	rotations	to	many	technologists	instead	of	forming	a	small	cadre	of	highly	skilled	ones.	On	the	flat-field	image,	the	homogenous	appearance	of	the	image	will	be	compromised
(A).	(B)	Craniocaudal	mammogram	of	same	woman	showing	atrophy	of	tissue	due	to	menopause.	After	a	period	of	stabilization,	any	increase	in	edema	is	considered	suspicious	of	cancer.	A	relaxed	posture	allows	the	breasts	to	naturally	fall	forward	and	loosens	the	skin	and	muscles	of	the	chest.	Berns	EA,	Henrrick	Re,	Solari	M,	et	al.	Performing	the
Study	This	position	requires	two	people,	one	person	(with	lead	apron	and	glove)	to	hold	the	“tool”	in	place	and	the	technologist,	to	position	and	take	the	exposure.	Berlin:	Springer;	1998;3:371–376.	The	distance	between	the	2	points	displays	in	millimeters	(mm)	(Figure	15-32).	However,	testing	by	the	physicist	is	recommended	if	ghosting	is	suspected.
When	the	x-ray	exposure	is	terminated,	each	x-ray	tube	How	Do	We	Create	a	Digital	Image?	Specifically,	there	are	five	chapters	related	to	digital	mammography	that	address	digital	technology	(machines,	image	acquisition,	image	manipulation,	and	storage),	QC,	comparisons	to	imaging	with	analog	mammography,	and	changes	in	workflow	for	the
mammography	technologist”—Provided	by	publisher.	If	a	referring	physician	is	not	connected	to	the	network,	perhaps	the	images	could	be	viewed	via	the	Internet.	In	these	rev.	Skin	Changes	Appearing	as	Mass	Densities	Abnormalities	of	the	skin	can	appear	mammographically	as	mass	densities.	2004;76(1):31–44.	Because	the	focal	spot	cannot	be
reduced	to	give	more	line	pairs	of	resolution,	the	thickness	of	the	radiographed	object	must	be	altered.	Typically,	this	is	around	25	ms	or	less,	which	is	fast	enough	to	avoid	blur	on	the	displayed	image.	This	should	result	in	the	reduction	of	recalled	patients	for	additional	views	and	fewer	biopsies.	The	ACRIN/DMIST	sensitivity	results	for	women	with
dense	breast	tissue	were	55%	for	analog	imaging	and	70%	for	digital	imaging.	The	milliampere-second	readout	of	each	exposure	and	the	OD	reading	of	each	film	are	recorded.	Variability	in	radiologists’	interpretations	of	mammograms.	216	•	Unit	1	/	Mammography—Common	Topics	Physical	Characteristics	of	BCT	Radiation	changes	usually	peak	at	6
months	after	treatment,	but	may	continue	to	change	for	up	to	1	year.	Fuji	CR.	X-rays	pass	through	the	breast	(Figure	14	-1A–D).	When	a	general	diagnostic	x-ray	examination	is	done	digitally,	the	facility	does	not	receive	a	higher	payment	from	the	insurance	company	than	if	Photographs,	drawings,	and	paintings	are	all	static	images;	digital	images	are
dynamic—an	interactive	image	that	can	be	explored	in	greater	detail,	seen	in	various	lighting,	stored	in	its	original	form,	and	modified	to	serve	many	purposes.	Many	of	the	first	studies	documented	the	ability	of	CAD	algorithms	to	correctly	mark	the	location	of	known	cancer	on	mammograms.	•	Overlying	blood	vessels.	If	the	audit	is	manual	rather
than	computerized,	you	may	want	to	subsummarize	the	raw	data	more	often,	perhaps	monthly	(Table	13-7).	Heidsieck	R.	Grayscale	soft	copy	presentation	state	(GSPS)	A	DICOM	information	object	that	defines	how	a	referenced	image	will	be	displayed	on	a	device,	and	what	graphical	annotations	and	spatial	and	grayscale	contrast	transformations	will
be	applied	to	the	referenced	image	pixel	data.	This	value	for	our	example	is	1.72.	Specifically	HL7	creates	flexible,	cost-effective	approaches,	standards,	guidelines,	methodologies,	and	related	services	for	the	interoperability	between	healthcare	information	systems.	Which	method	allows	a	radiologist	to	work	faster?	Changing	roles.	It	is	imperative	to
raise	the	image	receptor	to	the	correct	IMF	height	for	these	patients;	if	the	image	receptor	is	too	low,	most	of	the	breast	tissue	will	not	be	captured	under	the	compression	paddle.	Milliamperage	Selection	Tube	Housing	or	Face	Shield	This	area	of	the	unit	should	remain	as	small	as	possible	to	facilitate	positioning	of	the	client’s	head	for	the
craniocaudal	view	and	during	magnification	views.	Altered	Perspective	with	Prone	Units	When	using	a	prone	unit,	the	technologist	may	at	first	find	positioning	disorienting	because	of	the	altered	perspective	of	the	breast	and	the	disassociation	of	the	breast	from	the	body	(Figure	20-56).	In	the	United	States,	the	Centers	for	Disease	Control	and
Prevention	(CDC)	has	administered	the	National	Program	of	Cancer	Registries	(NPCR)	since	1994.	Other	review	station	disadvantages	include:	no	keypad,	mouse	or	keyboard	use.	After	the	computer	processes	the	latent	image,	we	do	not	hang	the	computer	on	the	viewbox	to	look	at	the	image;	we	look	on	a	computer	monitor	that	displays	the	image.
The	FDA	approval	process	for	digital	mammography	machines	was	slow	and	exacting.	Subject	contrast	is	greatest	for	Mo/Mo	and	least	for	Rh/Rh	at	lower	kilovolt	peaks.	The	technologist	should	always	verify	the	spelling	of	the	name,	and	that	the	appropriate	procedure	(screening,	diagnostic,	wire	localization,	etc.)	was	entered	correctly	by	the
receptionist	at	the	time	of	registration	before	pressing	the	x-ray	button	to	begin	the	examination.	It	is	often	referred	to	as	scirrhous	carcinoma.	The	use	of	antiscatter	grids,	betterdeveloped	film/screen	combinations	and	film	processing	techniques,	improvements	in	film/screen	equipment	and	the	development	of	digital	technology	provide	the	image
contrast	necessary	for	mammography.	Pisano	E,	Gatsonis	C,	Hendrick	E,	et	al.	Noise	Undesired	signal	originating	outside	the	object	of	interest.	If	the	average	cancerous	tumor	found	is	small,	the	PPV	will	be	lower.16,23	Cancer	Detection	Rate	#	CaTotal	#	Patients		X1000	Patients	This	is	the	number	of	cancerous	tumors	detected	by	mammography
per	1,000	patients.	If	the	pixels	were	made	smaller,	would	this	improve	the	spatial	resolution?	This	is	accomplished	by	averaging	the	pixel	data	and	removing	information	that	is	within	a	tolerable	level	so	that	when	the	image	is	brought	out	from	storage,	some	of	the	information	will	be	gone.	Bassett	LW.	Sterling	Diagnostic	Imagings,	Inc.	(C)	This	is	an
example	of	the	“typical”	breast	cancer	found	today.	573	•	Glossary	Scatter	Interference	during	the	acquisition	of	an	x-ray	image.	The	preview	image	appears	approximately	15	seconds	after	the	technologist	releases	the	x-ray	exposure	button.	80.	Image	Receptor	Support	Device	(IRSD).	Every	visionary	shared	their	passion	for	mammography	and
earlier	breast	cancer	detection	through	innovations	to	their	clinical	practice,	research,	and	participation	in	professional	and	public	efforts	related	to	mammography,	and	in	their	publications.	Reston,	VA:	American	College	of	Radiology	Committee	on	Quality	Assurance	in	Mammography;	1999.	(Photos	courtesy	of	Dilon	Technologies.)	cose	metabolism,
factors	that	result	in	this	variation	in	glucose	uptake	in	breast	tumors	have	not	been	clearly	identified.	Safelights	Darkroom	illumination	to	provide	low	light	visibility.	2005;2:585–594.	Of	course,	it	is	also	important	that	the	scanner	operates	uniformly	and	that	it	doesn’t	introduce	noise	into	the	digital	image	during	this	conversion.	See	also	Fat	necrosis
popcorn-type,	90,	91f	rim,	91,	91f	skin,	89,	90f	Calcium,	skin	tangential	(TAN)	view	for,	148,	154f,	155f	Calibration	component,	of	flat-fielding,	337	in	FFDM	testing,	375	Cancer	detection	rate,	307	defined,	302t	Cancer	screening	by	health	insurance,	22,	23t	Cannula,	for	ductography,	403–404,	403f	Captured	lesion	(CL)	view,	154,	156,	156f,	157f
application	of,	154,	156,	156f,	157f	procedure,	156,	157f	Carcinoma	in	situ,	81	Carcinoma	NOS	(not	otherwise	specified),	80	C-arm,	of	mammography	unit,	220f,	221	Carpeting	in	darkroom,	275–276	Cartesian	coordinate	system	in	SBB,	413,	413f	Cassettes,	250	CR,	353	Cathode	ray	tube	(CRT),	376	Caudal-cranial	projection,	125,	125f	application	of,
125	procedure	of,	125,	125f	CBCT.	Side	Effects	and	Risks	Associated	with	Mastectomy	All	surgery	has	risks	as	well	as	side	effects;	the	benefits	must	outweigh	the	risks.	Digital	mammography	images	usually	are	displayed	on	high-resolution	monitors.	Rebbeck	TR,	Lynch	HT,	Neuhausen	SL,	et	al.	Temperature	can	be	stabilized	by	adjusting	existing	air
conditioners,	or	by	installing	an	additional	unit	if	necessary.	Most	employ	a	full-time	information	technology	expert	to	anticipate,	intercept,	and	resolve	compatibility	issues.	All	medical	imaging	workstations	provide	a	way	for	the	source	data	to	be	mapped	to	the	display,	and	this	is	what	is	known	as	windowing.	2002;347:1227–1232].	If	so,	the	test	is
void	and	must	be	repeated	after	other	problems	have	been	resolved.	Tamoxifen	is	effective	with	ER,	PR	tumors;	it	does	not	work	with	either	ER	or	PR	tumors.	316	•	Unit	3	/	Digital	Mammography	Analog	Versus	Digital	Analog	and	digital	imaging	of	the	breast	are	contemporary	techniques,	much	the	same	as	xeromammography	and	screen–film
mammography	coexisted	during	the	1970s	and	1980s.	Thin	Plastic	Composition	The	use	of	fire-retardant	polycarbonate	plastic	is	recommended.	With	an	analog	machine,	obtain	the	greatest	magnification	factor	by	placing	the	specimen	container	on	the	compression	device,	elevating	it	to	its	highest	point,	and	expose	it	at	the	lowest	kVp	setting
possible.	External	landmarks	include	the	nipple,	axilla,	and	inframammary	fold.	Most	manufacturers	require	weekly	phantom	imaging	just	as	ACR	standards	do	for	analog	units.	Do	not	substitute	aluminum	filtration	for	molybdenum	filtration	when	using	a	molybdenum	target	tube;	this	will	shorten	238	•	Unit	2	/	Film/Screen	Mammography	Table	11-4
•	Line	Pair	Resolution	in	Magnificationa	MAGNIFICATION	FACTOR	FOCAL	SPOT	SIZE	(MM)	1.5	1.6	1.7	1.8	1.9	2.0	2.1	2.2	10	11	12	13	14	15	16	17	18	19	20	20.00	18.18	16.67	15.38	14.29	13.33	12.50	11.76	11.11	10.23	10.00	16.67	15.15	13.89	12.82	11.90	11.11	10.42	9.80	9.26	8.77	8.33	14.29	12.99	11.90	10.99	10.20	9.52	8.93	8.40	7.94	7.52	7.14
12.50	11.36	10.42	9.62	8.93	8.33	7.81	7.35	6.94	6.58	6.25	11.11	10.10	9.26	8.55	7.94	7.41	6.94	6.54	6.17	5.85	5.56	10.00	9.09	8.33	7.69	7.14	6.67	6.25	5.88	5.56	5.26	5.00	9.09	8.26	7.58	6.99	6.49	6.06	5.68	5.35	5.05	4.78	4.55	8.33	7.58	6.94	6.41	5.95	5.56	5.21	4.90	4.63	4.39	4.17	a	These	numbers	represent	the	resolving	ability	at	the	surface	the
breast	rests	on	(the	magnification	tray).	Figure	7-47	SIO	projection–arm	up	and	over.	A	radiologist	may	spend	little	time	using	these	tools	to	read	the	basic	four-image	screening	examination	of	an	adipose	replaced	breast.	1997;337(14):956–962.	Consequently,	this	increase	in	contrast	increases	the	x-ray	dose	to	the	client	by	as	much	as	three	times
that	of	a	study	performed	without	the	grid.	CISNET	reported	28%	to	65%	of	the	total	reduction	in	breast	cancer	mortality	is	due	to	screening	mammography;	the	rest	is	due	to	improvements	in	surgery	and	chemotherapy/radiation	treatments.	Physical	principles.	Abnormality	Demonstrated	on	One	View	If	only	one	mammographic	image	demonstrates
the	abnormality,	triangulation	is	not	possible.	Recommendations	for	SBB	Positioning	The	methods	described	below	will	aid	the	technologist	in	effectively	positioning	the	breast	for	stereotactic	biopsy.	Note	that	the	lower	kilovoltages	produce	high	contrast	(called	short	scale)	and	the	high	kilovoltage	produces	low	contrast	(called	long	scale).	This	is
more	evident	with	the	CC.	The	design	and	use	of	film	always	involved	making	trade-offs	because	the	film	performs	all	four	functions;	optimization	of	one	factor	comes	at	the	expense	of	another.	Pairs	of	neutrons	and	protons	align	to	cancel	out	their	spins,	so	that	nuclei	with	an	odd	number	of	neutrons	and/or	protons	will	have	a	net	nonzero	rotational
component	characterized	by	an	integer	or	half	integer	quantum	“nuclear	spin	number”	(I).	Physical	Examination	The	physical	examination	is	twofold	and	involves	inspection	and	palpation.	The	IRB	is	a	collection	of	industrial	experts	who	oversee	clinical	trials	to	protect	the	health	and	rights	of	study	participants.	Most	radiologists	rely	on	their
technologists	and	physicists	to	make	sure	that	the	imaging	system	is	working	correctly	and	efficiently.	Too	often,	we	don’t	understand	how	to	match	the	film	we	have	chosen	with	our	processing	conditions.	This	algorithm	reduces	the	data	to	4096	(12	bit)	shades	of	gray	for	storage	in	PACS.	These	are	just	some	of	the	issues.	The	extralobular	stroma
holds	the	larger	ductal	structures.	MRI	detected	biopsy-proven	satellite	lesions	in	women	recently	diagnosed	with	breast	cancer.	The	average	(or	effective)	kilovoltage	equals	kilovolt	peak	minus	one-half	ripple.	Food	and	Drug	Administration	Office	of	Device	Evaluation	(FDA	ODE)	This	office	evaluates	peripheral	equipment	such	as	laser	printers	and
monitors	used	for	mammography.	Both	18		24	cm	and	24		30	cm	imaging	systems	should	be	available	to	match	the	size	of	the	The	minimum	source-image	detector	distance	(SID)	is	55	cm	or	more	for	standard	imaging	and	60	cm	or	more	for	magnification.	HemOnc	Today.	Linkage	analysis	A	study	aimed	at	establishing	linkage	between	genes.	If	you	do
this	in	front	of	the	patient,	she	will	be	more	confident	that	the	surface	is	clean.	Some	units	do	not	have	an	adjustable	breast	support.	Digital	allows	for	four	improvements	to	productivity.	Since	the	AWS	monitor	is	not	the	same	resolution	quality	as	the	radiologist’s	monitors,	the	technologist	may	activate	the	magnification	box	or	enlarge	the	entire
image	to	check	for	motion.	However,	controlling	the	processor	is,	for	most	of	us,	one	of	our	weakest	areas.	Loss	of	subject	contrast	from	decreased	compression	and	increased	breast	thickness.	Gradient-echo	pulse	sequences	have	gained	common	use	in	2	DFT	(planar)	and	3	DFT	(volume)	imaging,	flow	imaging,	magnetic	susceptibility	imaging,	and
BOLD	imaging.	The	value	and	purpose	of	these	calculations	is	to	put	a	quantitative	measure	of	accuracy	on	the	mammography	performance.	Completed	positioning	of	the	exaggerated	craniocaudal	projection.	The	professional’s	test	tool.	Noise,	in	any	form,	is	the	#1	enemy	of	resolution;	it	obscures	detail	by	making	the	image	“grainy.”	Noise	is	signal
that	does	not	originate	from	the	object;	it	is	fluctuations	in	intensities.	What	are	its	parts,	and	what	optical	densities	do	these	parts	represent?	A	vast	computer	network	for	long-term	storage	of	all	digital	images.	A	correlative	physical	examination	can	help	determine	the	extra	view	to	best	demonstrate	an	abnormality.	As	with	the	analog	machine,	the
x-ray	tube	on	the	digital	machine	can	be	either	molybdenum	(Mo)	and/or	rhodium	Table	15-3	•	ISRD	in	Mammography	Machines	ANALOG	&	CR	IRSD	DIGITAL	IRSD	18cm		24cm	24cm		30cm	GE	2000D,DS	GE	Essential	Hologic	Siemens	19cm	24cm	24cm	24cm					23cm	31cm	29cm	30cm	Figure	15-21	An	example	of	tungsten	(W)	images	versus
molybedenum	(Mo)	images.	(B)	Ductogram	helps	identify	the	source	of	the	discharge.	•	443	Target	on	Scout	An	alternative	method	to	use	with	nonvisualization	of	the	region-of-interest	on	one	of	the	stereo	pair	images	is	the	“target	on	scout”	feature.	The	x-rays	that	exit	out	of	the	bottom	of	the	breast	strike	the	digital	array.	5.	Hydrogen	and	heavy
elements	with	magnetic	properties	were	studied	and	amazingly	applied	to	both	healthcare	for	saving	lives	and	to	the	military	for	making	bombs	that	destroy	life.	From	the	client’s	viewpoint,	the	digital	mammogram	examination	is	virtually	identical	to	the	analog	examination.	This	is	verified	by	using	sensitometry”.42	5	9	10	15	Step	numbers	20	25
Figure	11-52	Automated	average-gradient	calculation.	Technologists	seeking	to	stay	current	in	the	profession	and	students	preparing	to	enter	the	field	will	appreciate	the	227	new	photos,	the	wide	range	of	case	studies,	and	the	interactive	online	exam	simulator	with	ARRT	registry-style	questions.NEW!	Updated	coverage:	The	latest	advances	in	the
field	are	reflected	in	a	brand-new	chapter	on	digital	breast	tomosynthesis	and	new	sections	on	cone	beam	breast	CT,	breast	cancer	genetics,	and	breast	density.ONLINE	EXAM	SIMULATOR	with	115	ARRT	registry-style	questions	(offering	both	Practice	and	Test	Modes)	helps	students	prepare	for	the	certification	exam,	assess	their	mastery	of	the
content,	and	become	familiar	with	testing	format	and	style.NEW!	Additional	case	studies	and	review	questions	help	students	apply	their	knowledge	and	prepare	for	clinical	practice.UPDATEd!	The	positioning	chapter	now	aligns	with	the	latest	ARRT	specifications,	reflects	recent	changes	in	the	field,	and	includes	a	unique	new	section	on	quality
assessment	that	covers	specific	ways	to	eliminate	common	positioning/compression	problems.UPDATED!	A	modernized	design	and	illustration	program	features	227	new	photos	that	reflect	today’s	best	practices	in	mammography	imaging	and	equipment.COMPREHENSIVE:	Coverage	is	appropriate	for	all	types	of	readers,	from	students	entering	the
field	to	practicing	techs	who	need	to	stay	current	in	the	profession.REVISED!	Analog	imaging	and	QC	have	been	removed,	with	some	mention	remaining	in	the	history	of	mammography	chapter.ENHANCED!	Online	learning	resources	include	an	interactive	exam	simulator,	a	registry-style	question	bank,	case	studies	with	situational	judgment
questions,	an	image	bank,	and	PowerPoints	presentations.	Rolling	the	top	half	of	the	breast	in	one	direction	and	the	bottom	half	in	the	other	moves	the	structures	away	from	one	another.	Skaane	P,	Kshirsagar	A,	Stapleton	S,	et	al.	Liability	for	Medical	Malpractice:	Issues	and	Evidence.	The	two	interesting	variables	in	spin–echo	sequences	are	the
repetition	time	(TR)	and	the	echo	time	(TE).	(5)	The	ability	of	radiologists	to	display	all	the	images	acquired	in	various	digital	formats	relevant	to	the	patient,	for	comparison	before	making	a	diagnosis	or	planning	treatment.	Menstrual	periods	The	monthly	cycle	of	changes	in	the	ovaries	and	the	lining	of	the	uterus	(endometrium),	in	preparation	for
pregnancy.	Always	use	caution	in	handling	and	transferring	core	specimens	(Figure	20-24).	Securing	the	biopsy	instrument:	Secure	the	loaded	biopsy	instrument	in	the	holder	on	the	needle	guidance	platform	or	stage	(Figure	20-22I).	Fibrocystic	lumps	in	the	breast	can	closely	mimic	those	found	in	breast	cancer.	With	analog	imaging,	photosensors
“count”	the	x-rays	that	pass	through	the	breast;	when	a	predetermined	amount	of	x-rays	are	detected,	the	exposure	is	terminated.	The	first	of	these	is	experimental;	some	data	indicate	that	it	is	probably	not	of	practical	clinical	use.24	The	second	technique	is	primarily	used	by	the	pathologist	analyzing	the	original	tumor	resection	and	may	be	useful	in
predicting	which	tumors	are	likely	to	relapse	or	metastasize.	A	1.5	T	MR	unit	is	more	efficient	when	the	wire	coils	that	comprise	the	magnet	are	bathed	in	supercooled	cryogens	at	452.4	below	zero.	File	A	collection	of	data	or	information	that	is	stored	on	a	computer	system.	The	surgeon	removes	the	entire	breast	along	with	the	pectoral	muscles	and
three	levels	of	lymph	nodes.	Osteoporosis	A	progressive,	debilitating	disease	in	which	the	bone	structure	weakens.	Digital	technology	offers	advanced	platforms	in	imaging;	analog	systems	cannot.	Breath	Holding	Because	the	ribs	and	lung	field	were	included	on	a	xeromammogram,	which	used	considerably	less	compression	than	analog	or	digital
imaging,	respiration	had	to	be	suspended.	The	digital	array’s	matrix	is	composed	of	millions	of	pixels.	Chapter	13	/	Quality	Assurance	in	Film/Screen	Mammography	Kilovolt	Peak	Accuracy	and	Reproducibility	This	test	is	performed	to	determine	if	the	kilovolt	peak	indicated	on	the	unit	is	the	kilovolt	peak	that	is	produced	by	the	unit,	and	that	it	is
consistently	reproducible.	Be	sure	to	consider	the	service	options	carefully	when	purchasing	FFDM	equipment.	The	current	at-risk	population	pool	for	mammography	services	is	drawn	from	those	born	between	1920	and	1970	(Figure	4-6).	She	is	the	radiologist’s	eyes	and	ears	in	the	screening	and	the	diagnostic	setting.	Blood	vessels	are	apparent	as
separate	structures,	especially	when	arteries	characteristically	calcify	(Figure	5-24).	The	measurement	of	the	charge	is	converted	into	a	digital	image.	There	are	different	types	of	treatment	for	patients	with	breast	cancer:	surgery,	chemotherapy,	hormone	therapy,	and	radiation	therapy.	The	majority	of	breast	tissue	lies	in	the	subareolar	region	and	in
the	upper-outer	quadrant.	Changing	the	bulbs	at	least	every	12–18	months	is	a	good	rule	of	thumb.	In	contrast,	lymph	nodes	of	varying	number	are	apparent	both	in	the	axilla	and	often	within	the	breast	(intramammary	lymph	nodes)	(Figure	5-25).	Scott	A.	What	factors	dissuade	radiologists	from	wanting	to	interpret	mammograms?	Surgical	decisions
should	not	be	based	solely	on	MRI	findings	because	not	all	suspicious	lesions	on	MRI	are	cancer.	Install	and	operate	the	processor	as	the	manufacturer	suggests.	This	would	include	the	worklist,	thumbnail	images,	clinical	information,	and	importing	and	exporting	images.	2007;57:75–89.	They	grew	up	in	an	era	of	disease	prevention.	Treatment	usually
involves	a	combination	of	two	to	three	different	drugs.	involution	following	lactation	is	variable.	Although	the	paper	declares	that	the	ideal	mammography	unit	consists	of	a	molybdenum	target	tube,	a	beryllium	window,	and	a	molybdenum	filter	that	meets	the	criteria	of	minimum	HVL,	an	alternative	combination	of	target	material,	window,	and	filter
can	be	used	if	it	provides	comparable	contrast	and	detail	to	the	above	combination	at	an	equal	or	reduced	dose	to	the	breast.17	Figure	11-37	is	a	graphic	depiction	of	various	target	materials	and	filters,	various	kVp	settings,	and	the	contrast	they	produce.	Greater	access	to	posterior	abnormalities	(A)	can	be	achieved	by	lowering	the	ipsilateral	arm
and	breast	through	the	table	aperture	(B).	Ries	LAG,	Melbert	D,	Krapcho	M,	et	al.,	eds.	A	line	reserved	exclusively	between	two	communicating	systems.	(B)	Demonstrates	completed	positioning	of	this	abnormality.	Kamm	B.	Position	Parallel	with	the	Clock	Time	To	gain	optimal	maneuverability	of	the	breast,	select	the	projection	where	the	x-ray	beam
is	parallel	to	the	clock-face	location	of	the	abnormality	(Figure	20-75).	Hold	the	breast	upward	and	outward,	turning	the	patient’s	hips	in	toward	the	positioning	surface,	bringing	the	IMF	into	the	open	position.	However,	the	terms	“ductal”	and	“lobular”	also	describe	a	cell	type	rather	than	a	site	of	origin.	The	biopsy	instrument	is	handheld	and	hand-
guided,	which	may	negatively	affect	accuracy.	Ishiyama	M,	Tsunoda-Shimizu	H,	Kikuchi	M,	et	al.	The	size	of	the	computer	memory	is	the	number	of	bytes	it	can	contain.	Before	performing	ductal	lavage,	a	topical	anesthetic	is	applied	to	the	nipple	and	keratin	formation	is	removed.	They	use	ICMP	to	communicate	with	each	other	and	configure	the	best
route	between	any	two	hosts.	Place	a	small	pillow	beneath	the	abdomen	to	prevent	discomfort,	or	provide	a	pillow	for	support	beneath	the	bent	leg.	From	the	start	of	modern	mammography	with	Dr.	Egan	and	his	cohorts,	the	field	progressed	slowly	during	the	1950s	and	into	the	1960s	with	help	from	the	industrial	sector.	Events,	activities,	and
advertisements	to	promote	breast	health	Chapter	3	/	Patient	Considerations	•	41	Table	3-2	•	National	Organizations	and	Support	Groups	for	Patients	with	Breast	Cancer	•	•	•	•	•	•	American	Cancer	Society	offers	breast	cancer	support	services	through	a	variety	of	programs,	such	as	those	listed	below:	(800)-ACS-2345	www.cancer.org	•	Y-Me	provides
information,	support,	and	referrals	to	newly	diagnosed	breast	cancer	patients.	Missed	breast	tissue	contributes	to	undetected	cancer.7	Indications	to	take	an	additional	view	with	the	nipple	in	profile	(label	NIP)	are	as	follows:	when	the	nipple	is	indistinguishable	from	a	mass	(for	further	discussion,	see	Chapter	8),	a	suspected	subareolar	abnormality,
and	proper	measurement	for	needle	localization.	Indian	J	Radiol	Imaging.	Nonvisualization	is	more	likely	to	occur	if	the	SBB	equipment	allows	a	proximal	abnormality	(positioned	closer	to	the	biopsy/compression	plate)	to	shift	a	greater	distance	compared	with	a	distal	abnormality	(Figure	20-19).	For	example,	if	two	identical	films	were	to	be	exposed,
one	for	a	period	of	time	and	the	other	for	twice	that	amount	of	time,	the	second	film	would	not	be	twice	as	dark	in	its	density	measurement	as	the	first.	438	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	tissue	tissue	cutter	in	full	forward	position	probe	aligned	with	target	A	end	of	cut	cutter	rotation	and	vacuum	cease,	specimen
resides	in	cutter	lumen	C	tissue	tissue	rotating	cutter	vacuum	is	applied	and	cutter	rotates	simultaneously	B	specimen	transport	D	Figure	20-34	Sampling	sequence	for	a	vacuum-assisted	device.	Cambridge:	Blackwell	Science;	1996:56.)	A	B	444	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	abnormality	must	be	visible	on	the	scout
and	at	least	one	stereo	image	in	order	to	utilize	this	feature.	(B)	When	using	a	wire-localization	set,	the	surgeon	must	incise	where	the	needle	enters	the	skin	and	dissect	the	tissue	by	following	the	wire	to	the	lesion.	The	breast	tissue	may	also	extend	laterally	to	the	edge	of	the	Latissimus	Dorsi	muscle	and	medially	to	midsternum	(Figure	5-5).5
Chapter	5	/	Breast	Anatomy	and	Physiology	•	65	post	reflection	of	superficial	fascia	retromammary	adipose	tissue	pectoralis	major	rib	Cooper’s	ligaments	subsegmental	duct	segmental	duct	connective	tissue	lactiferous	sinus	collecting	duct	lobule	groupings	artery	vein	anterior	reflection	of	superficial	fascia	Figure	5-6	Normal	anatomy	of	the	breast.
(A)	What	was	black	is	now	white,	and	what	was	white	is	now	black.	Calculating	the	prefire	position,	or	“back-off,”	depends	on	the	following	criteria:	1.	See	also	Mammographic	localization	by	palpation,	178,	182f–183f,	398–399	projection-related	movement	of,	178,	179f–181f	Mammographic	anatomy	of	ducts,	71–72,	74f	of	glandular	tissue,	71,	72f
landmarks	and	symmetry,	72f	of	lymph	nodes,	72,	74f	of	nipple,	71,	73f	Mammographic	localization	preoperative	of	ductographically	detected	lesion,	98	equipment	for,	393–395,	394f,	395f	methylene	blue	in,	396	patient	preparation	for,	393	positioning	for,	396–397,	397f	technique	of,	393–399,	394f–398f	on	view,	398,	398f	routine,	395–396,	396f
stereotactic	one-view,	465–467,	465f–466f	subject	contrast	and,	456,	457f,	458f	triangulation,	464,	464f	two-view,	464–465,	464f	vs.	498	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	Figure	21-26	Display	of	images.	Metastatic	lymph	nodes	and	recurrence	can	arise	not	only	in	the	axilla	but	also,	inferior	to	the	axilla	and	close	to	the
rib	cage.	During	the	1960s,	the	heydays	of	the	race	to	the	moon,	capital	investment	money	flowed	freely	into	the	electronics	and	advanced	technologies	fields.	Many	years	ago,	high-field	systems	were	installed	into	huge	suites,	about	four	times	the	size	of	today’s	MRI	room.	Place	the	image	receptor	at	a	height	that	allows	the	arm	to	remain	parallel	to
the	floor,	which	facilitates	tissue	acquisition	and	compression.	Photoelectric	effect	(PE)	The	ejection	of	electrons	by	incident	radiation.	The	problem	is,	and	for	the	foreseeable	future	continues	to	be,	a	loss	of	access	to	mammography	services	for	a	growing	body	of	women	in	the	United	States.	This	has	proven	useful	for	approximately	15%	of	women.20
With	the	“new	anode/filter	combinations	there	will	be	a	decrease	in	dose	without	a	loss	of	contrast	if	used	appropriately.	Many	patients	push	their	hips	forward.	Caked	talcum	powder	is	usually	seen	as	a	line	that	runs	in	a	lateral-to-medial	direction,	near	the	inframammary	crease,	whereas	cancer	calcifications	will	usually	run	in	a	ductal	pattern
toward	the	nipple.	Positioning	in	stereotactic	procedures.	When	this	happens,	Wende	Logan-Young	has	suggested	a	protocol	to	maintain	optimum	care	of	the	patient	(Figure	19-7).	Because	of	the	curve	of	the	compression	device	and	the	need	to	visualize	into	the	lung	field,	the	breast	cannot	be	pulled	away	and	kept	away	from	the	ribs	as	compression
is	applied.	Always	keep	them	updated	on	issues,	problems,	and	changes	throughout	the	transition.	A	breast	imaging	service	that	uses	a	computer,	a	specialized	mammography	unit,	and	software	to	capture,	process,	store,	and	send	digital	mammography	images	that	meet	DICOM	information	standards	for	storage.	Glossary	Hard	drive	A	nonremovable
storage	medium	of	rigid	aluminum	disks	coated	with	iron	oxide	(magnetic	particles)	housed	in	a	computer	to	store	data.	During	this	preoperative	wire	localization,	the	radiologist	removed	the	face	shield	to	provide	her	with	more	room	to	maneuver.	advantage	for	the	CR	method	since	a	facility	can	continue	to	use	their	existing	analog	mammography
machine.	Localization	Procedures	The	Routine	Localization	Preoperative	localization	of	a	nonpalpable	breast	lesion	is	performed	by	a	radiologist,	with	the	assistance	of	a	mammography	technologist.	Are	other	imaging	departments	in	your	facility	already	using	digital	imaging?	The	20	oblique	projection	will	demonstrate	(in	most	cases)	the	entire
glandular	island	and	give	the	radiologist	a	different	projection	of	the	glandular	tissue.	Central	processing	unit	(CPU)	Often	referred	to	as	“the	processor,”	this	is	where	calculations	take	place	in	a	computer.	Provost	V,	Pauwels	H,	Marchai	G,	et	al.	Generally,	these	users	will	be	supervisors	within	the	department.	Most	algorithms	are	separately
developed	for	the	detection	of	microcalcifications	and	masses	(or	subsets	of	masses,	such	as	spiculated	masses),	because	the	features	of	those	abnormalities	are	so	different.	This	maneuver	will	help	to	compensate	for	lost	lateral	tissue.	Yeh	E,	Slantz	P,	Kopans	D,	et	al.	At	their	core	is	a	strong	desire	to	learn	and	to	live	life	to	the	fullest.	Grid	lines	are
the	most	common.	Each	of	these	diseases	is	defined	by	characteristic	distributions	of	blood	vessel	involvement,	patterns	of	organ	involvement,	and	laboratory	test	abnormalities.	At	the	acquisition	workstation,	as	the	technologist	begins	a	patient	examination,	she	chooses	from	a	list	of	studies	that	have	been	predetermined	according	to	the	facility.	The
best	RFP	proposals	include	information	about	the	size	of	the	practice,	the	location	of	the	facility	and	the	types	of	services	that	are	offered,	potential	growth	expectations,	364	•	Unit	3	/	Digital	Mammography	a	profile	of	the	facilities	managed	care	payers,	information	about	the	employees	and	system	users,	details	about	other	systems	that	will	need	to
be	integrated	with	the	equipment	you	are	purchasing,	and	data	storage	requirements.	2003;35(11):27–28.	Ductal	lavage	findings	in	women	with	known	breast	cancer	undergoing	mastectomy.	Internet.	What	is	the	function	of	glandular	tissue?	CR	Overview	CR	mammography	is	the	same	process	used	in	CR	imaging	in	general	diagnostic	radiology,
however,	special	mammography	CR	cassettes	are	used.	Longer	waiting	periods	for	women	to	schedule	examinations,	which	in	turn	can	lead	to	clinical	implications	b.	1992;184(3):613–617.	Key	Terms	•	•	•	•	motion	mobile	borders	routine	mammogram	standardized	labeling	100	•	pendant	positioning	•	compression	•	mosaic	imaging	•	respiration	•
implant	displacement	•	structural	overlap	Chapter	7	/	Mammographic	Positioning	INTRODUCTION	Positioning	is	only	one	aspect	of	a	complete	breast	diagnostic	program,	and	encompasses	much	beyond	the	formal	two-view	study.	Tremendously	large	capacitors	(so	large,	they’re	impractical)	would	have	to	be	used	to	achieve	nearDC	power	for
mammography	units	operated	at	a	60	Hz	line	frequency.	JWatch	General.	Dr.	Young	realized	imagers	(radiologists)	were	in	the	best	position	to	take	charge	of	this	image-directed	diagnostic	procedure.	Some	never	have	reconstructive	surgery.	A	clinical	perspective	of	digital	mammography:	evaluating	choices	in	mammography	displays.	What	can	we
anticipate	the	future	will	bring	from	this	female	population?	They	also	performed	ductal	lavage	on	seven	high-risk	women	before	having	preventive	mastec-	A	B	C	Figure	22-11	Ductal	lavage.	11.	Xeroradiography	A	medical	imaging	system	developed	by	the	Haloid	Corporation	in	the	1960s.	A	divergence	in	the	optical	densities	begins	at	approximately
1.25	seconds,	with	type	B	film	providing	significantly	less	density	than	type	A.	SNR	measures	the	quality	of	information	in	the	image	and	is	determined	by	the	number	of	x-ray	photons	absorbed	by	the	digital	detector.	(B)	If	the	level	of	the	C-arm	allows	the	breast	to	droop,	the	result	will	be	a	loss	of	superior	and	posterior	tissue.	The	force	of	the	air
expelled	from	the	syringe	will	push	the	cellular	material	out	of	the	needle	and	onto	the	cytology	slide	(Figure	19-17).	CAD:	toggle	a	keypad	button	to	display	the	CAD	marks	(Figure	15-34).	Privacy	is	a	very	important	issue	that	has	been	addressed	through	the	Health	Insurance	Portability	and	Accountability	Act	(HIPAA).	Lymphatic	drainage	is	orderly;
if	the	first	one	to	two	nodes	are	disease-free,	then	it	is	assumed	the	cancer	is	localized	(Figure	23-11).	The	exposed	(dark)	areas	of	the	film	would	let	little	light	through	and	the	less	exposed	(white)	areas	of	the	film	would	allow	more.	With	the	introduction	of	digital	mammography,	some	of	this	equipment	has	become	obsolete	but	has	been	replaced
with	other	methods	that	provide	the	same	function	in	the	imaging	chain.	Actor	Under	IHE,	an	actor	system	is	a	part	of	a	system	that	creates,	manages,	or	acts	on	data.	Each	step	within	the	entire	patient	visit	should	be	charted,	no	matter	how	menial	it	might	seem	(Figure	16-4).	Optical	disc	A	flat	disc	on	which	data	is	stored	in	the	form	of	pits.
Compatibility	with	client	sites	is	a	constant	concern	for	practices	that	read	images	from	other	sites.	Once	the	technologist	completes	the	examination,	images	can	be	seen	by	any	radiologist	within	the	department.	Progression	Diseased/damaged	cells	devolve	toward	a	loss	of	all	normal	functions,	except	for	the	ability	to	grow	more	abnormal	cells.	Look
for	the	application	of	other	modalities,	such	as	magnetic	resonance	that	may	be	valuable	to	reach	definitive	diagnosis	(see	Chapters	21	and	22).	The	TFT	array	is	the	active	readout	mechanism	for	converting	electronic	signal	into	digital	data.	Mastectomy	is	more	common	in	the	United	States	than	in	other	countries.	When	the	tumor	suppressor	gene	is
not	activated	because	telomerase	is	not	available,	life	as	we	know	it	has	changed	for	that	cell.	Breast	imaging:	pitfalls,	controversies	and	some	practical	thoughts.	Table	21-1	illustrates	a	more	detailed	explanation	of	what	happens	during	relaxation	and	resonance.	Image	display	is	handled	by	the	radiologist’s	computer	review	station.	Motion,	skin	fold
or	artifact	obscuring	the	breast	anatomy.	The	CC	and	MLO	(SM-IL)	complement	one	another	to	form	the	complete	study.	Contrast	and	Dose	with	Mo/Mo,	Mo/Rh,	Rh/Rh,	target	filter	combinations	in	mammography.	“Patients	typically	regard	their	radiological	tests	as	infallible.	Every	recording	system	has	a	point	at	which	it	“dies.”	When	calculating	the
differences	in	optical	densities	at	each	half-second	for	the	two	sample	films	in	Figure	11-47,	a	reasonable	estimate	is	that	type	A	film	would	“die”	at	3	seconds	while	type	B	would	“die”	at	2.5	seconds.	If	this	search	does	not	reveal	the	lesion,	a	third	view	will	be	necessary	to	determine	whether	the	lesion	is	real	or	overlapped	tissue.	Mammographic
changes	associated	with	postmenopausal	hormone	replacement	therapy:	a	longitudinal	study.	•	Physicians	do	not	want	to	be	sued;	better	to	order	too	many	tests	than	not	enough.	The	muscle	should	also	be	imaged	as	convex,	rather	than	concave	or	flat.	Initially	double-emulsion	film	in	con-	Meanwhile,	on	the	other	side	of	the	Atlantic	Ocean,	Charles
Gros,	MD,	and	the	CGR	Company	developed	the	first	dedicated	mammography	unit	in	France	in	the	mid-1960s.	Which	component(s)	does	the	technologist	utilize?	MRI	Technology	Issues	1.	(D)	Partial	mastectomy.	Each	patient	also	needs	to	know	that	you	and	the	radiologist	understand,	are	compassionate,	and	truly	care	about	her	health	and	feelings.
The	lumps	may	be	of	different	sizes	because	the	left	breast	tends	to	be	approximately	10%	larger	than	the	right;	therefore,	a	lump	in	the	larger	breast	is	expected	to	be	slightly	larger.	Cleaning	the	screen	in	the	same	direction	all	the	time	will	move	the	screen	off	its	foam	base	in	that	direction.	In	either	case,	if	patients	will	be	waiting	in	a	general	area
after	changing	into	their	examination	gowns,	modesty	is	a	concern.	Edema	may	also	be	present	following	radiation	treatments	for	cancer	of	the	breast.	J	Watch	Wom	Health.	The	color	of	the	discharge	is	less	important	than	its	occurrence	in	one	or	both	breasts	and	whether	the	discharge	occurs	spontaneously	or	is	expressed.	The	breast	can	only	be
treated	once	with	radiation	therapy.	The	number	of	cases	that	can	be	loaded	into	the	input	tray	of	the	analog	film	digitizer	will	determine	how	often	someone	needs	to	check	the	system	to	make	sure	that	it	is	keeping	up	with	the	patient	flow.	Long-term	and/or	permanent	side	effects	include	•	Early	menopause:	Some	drugs	damage	the	ovaries.	Rules	of
thumb	for	determining	the	direction	of	the	C-arm	are:	•	Abnormalities	in	the	upper-inner	or	lower-outer	quadrant	require	an	SIO	of	some	degree	depending	on	the	location	of	the	abnormality	(Figure	7-68).	•	Nausea	and	vomiting:	The	severity	depends	upon	which	chemotherapy	drugs	are	taken.	MQSA	requires	that	the	patient	be	given	the	results	of
her	mammogram	in	writing.	A	single	computer	can	have	several	different	server	programs	running	on	it.	Heel	Effect	and	Anode	Angle	Because	x-rays	are	produced	8	m	inside	the	target	material,	the	angled	target	absorbs	some	of	the	x-rays	it	just	produced—	hence	the	heel	effect	(Figure	11-30).	(B)	The	radium	seeded	probe	is	inserted	twice	daily
throughout	the	week	of	outpatient	treatments.	Insurance	companies	recognize	that	paying	for	screening	mammograms	results	in	long-term	benefits	of	early	detection	for	women’s	health.	22nd	National	Conference	on	Radiology	Control.	MRI	detection	of	distinct	incidental	cancer	in	women	with	primary	breast	cancer	studied	in	IBMC	6883.	Ionization
chamber	A	tool	that	measures	the	radiation	output	of	a	unit.	Alignment	The	focal	spot,	compression	device,	and	image	receptor	must	align	perfectly	at	the	chest	wall	edge	to	ensure	that	all	posterior	breast	tissue	is	included.	Lymph	edema	is	a	chronic	condition	(Figure	23-9).	Volume	coil	RF	coil	that	surrounds	a	portion	of	the	body.	TECHNICAL
CONSIDERATIONS	FOR	SBB	POSITIONING	X-ray	Field	Size	Add-on	Units	Biopsy	Field	Speed	is	important	with	upright	procedures.	Review	For	any	QA	program	to	work,	it	must	be	reviewed	periodically	to	check	its	effectiveness	against	updated	technology,	and	to	keep	all	members	of	the	committee	apprised	of	changes	that	may	affect	other	areas	of
testing.	For	imaging	objects	as	large	as	a	human,	this	type	of	magnet	would	be	prohibitively	expensive	to	operate	without	using	cryogens	to	supercool	the	wires	of	the	magnet	to	greatly	reduce	electrical	resistance.	Figure	13-2	An	example	of	an	image	produced	by	a	sensitometer.	This	report	must	be	categorized	with	a	final	assessment.	Available	at:
20mr2.	Timed	Efficiency	of	Interpretation	of	Digital	and	Film-Screen	Screening	Mammograms.	More	pixels	translate	into	sharper	images	because	more	information	about	the	image	is	available	(Table	15-2).	Although	this	surgery	removes	both	breasts,	a	small	amount	of	breast	tissue	remains;	however,	their	risk	is	greatly	diminished	(Figure	23-22).
Cambridge:	Blackwell	Science;	1996:51.)	depth	coordinate	were	24	mm,	the	prefire	position	would	be	19	mm.	Performance	This	chapter	focuses	on	the	technical	factors	in	equipment	design	that	affect	production	of	an	analog	mammographic	image.	(A)	MLO	views	(B)	CC	views	(C)	The	density	partially	resolves	on	a	magnified	view.	Puberty	Time	at
which	a	growing	boy	or	girl	begins	the	process	of	sexual	maturation.	The	preview	image	is	a	partial	readout	of	the	signal	that	accumulated	in	the	10–25	million	pixels;	no	image-correcting	algorithms	have	been	applied.	Needle	biopsy	The	removal	of	cells	or	tissue	for	examination	under	a	microscope.	Rochester,	NY.)	Chapter	21	/	Breast	MR	Case	Study
21-3	What	do	the	breast	MR	images	in	Figure	21-21	illustrate?	N	Engl	J	Med.	Previous	atypia	or	lobular	carcinoma	in	situ,	proven	by	biopsy.	The	lighter	optical	densities,	found	in	the	“toe”	of	the	H&D	curve,	represent	the	density	range	where	breast	cancer	and	glandular	tissue	reside.	Contrast	allows	us	to	see	the	differences	between	objects	on	a	film
—some	lighter,	some	darker.	Without	proper	kV	or	kVp	settings,	the	exposure	times	might	become	prohibitively	long.	Relief	for	Radiologists:	The	Radiologic	Technologist’s	Expanding	Role	In	2005	students	began	graduating	from	radiology	assistant	(RA)	programs	in	the	United	States.63	This	cadre	of	radiologic	technologists	with	advanced	training
and	certification,	under	the	supervision	of	a	radiologist,	performs	many	tasks	formerly	performed	exclusively	by	physicians.	A	slight	oblique	view	at	10	to	15	can	separate	overlapped	structures.	Two	images	are	created,	one	on	top	and	one	on	the	bottom	surface	of	the	IP.	The	worklist	can	be	set	to	show	not	only	the	complete	listing	of	all	current
examinations,	but	it	should	be	able	to	be	sorted	into	lists	relevant	only	to	the	individuals	who	currently	need	the	information.	The	technologist	should	examine	the	mammogram	for	anatomical	structures	and	landmarks	that	in	most	cases	indicate	an	adequate	study.	It	has	not	been	determined	to	what	extent	ghosting	noise	interferes	with	the	diagnostic
quality	of	an	image,	if	at	all.	Mo	Rh	42	2610	17.4	19.6	20.0	45	1966	20.1	23.2	Molybdenum,	atomic	number	42,	produces	K-edge	characteristic	radiation	at	17.4	and	19.6	keV;	the	K-absorption	edge	is	20	keV.	This	replacement	by	fat	can	occasionally	give	rise	to	a	lump,	physically	imitating	carcinoma;	mammography	is	useful	in	these	cases.	The	lobules
enlarge	and	the	acini	fully	form	for	the	production	of	milk.	Available	at:	www.radiologyinfo.org.	The	Connecticut	Supreme	Court	in	1832	affirmed	a	jury	verdict	for	a	plaintiff,	Mrs.	By	the	year	2002,	MQSA	will	require	all	clinically	used	units	to	produce	a	minimum	output	of	7.0	mGy	per	second	(800	mR/sec).	Efficiency.	Evaluation	of	the	ability	of	the
interpreter	to	detect	cancer	on	the	mammographic	image—also	known	as	medical	outcomes	audit.	Instruct	the	patient	to	relax	her	shoulders.	skin	when	touched.	Much	of	the	research	currently	underway	at	academic	institutions	is	to	develop	computer	tools	that	help	the	radiologist	not	with	the	detection	of	abnormalities,	but	tools	to	help	the
radiologist	distinguish	benign	versus	malignant	locations	(interpretation).	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	3.	A	breast	surface	coil	utilizes	an	immobilization	(not	compression)	device	to	secure	the	breast	tissue	for	needle	biopsy	or	FNAC	(Figure	21-29).	Digital	images	are	available	within	seconds,	detailed	and
exquisite,	particularly	images	of	the	glandular	breast;	however,	review	and	interpretation	require	more	time,	especially	when	postprocessing	enhancements	of	the	digital	images	are	necessary1–7	(Table	15-1).	The	body	collects	and	encapsulates	this	oil,	forming	an	oil	cyst,	a	smoothly	outlined,	encapsulated,	radiolucent,	mass	(Figure	10-35).	Each
pregnancy	greatly	displaces	the	amount	of	glandular	tissue	remaining,	whereas	each	month	during	the	menstrual	cycle	a	much	smaller	scale	of	replacement	occurs.	(Image	courtesy	of	General	Electric	Medical	Systems.	AGE	30–39	40–49	50–59	60–69	70–79	80–89	DECLINE	IN	MORTALITY	(%)	8.7	8.1	9.3	4.8	3.4	1.0	Source:	Yarger	C.	Step	the	patient
forward	so	that	the	medial	aspect	of	the	ipsilateral	breast	will	rest	against	the	image	receptor.	British	legal	scholar	Sir	William	Blackstone	defined	mala	praxis	as	“neglect	or	unskilled	management	of	a	physician	or	surgeon.”	Today	this	term	is	well	known	as	malpractice.	The	RA	position	is	a	formalization	of	a	procedure	that	has	operated	informally	for
many	years.75–79	•	In	1974	the	Netherlands	began	to	use	specially	trained	•	•	•	•	radiologic	technologists	to	prescreen	mammograms.80	In	the	Netherlands,	technologists	performing	screening	mammograms	have	been	encouraged	to	look	for	mammographic	abnormalities	since	1995.81	In	1987,	physician	assistants	(PAs)	working	under	the
supervision	of	a	radiologist	were	taught	to	prescreen	mammograms.82	In	1994	two	teaching	hospitals	conducted	a	study:	eight	mammography	technologists	and	seven	radiologists	took	a	pretest,	and	had	an	8-hour	training	course;	the	RTs	took	part	in	a	preceptorship;	then	all	took	the	same	posttest.	(Images	courtesy	of	GE	Healthcare.	A	prospective
study	of	breast	cancer	risk	using	routine	mammographic	breast	density	measurements.	The	General	Accounting	Office	(GAO),	at	the	behest	of	congressional	members,	revisited	the	2001	study	and	issued	another	report	on	the	subject	in	April	2002	and	again	in	July	2006,	reporting	the	same	conclusion	as	the	previous	report:	current	nationwide
capacity	is	adequate,	but	access	problems	may	exist	in	certain	locations.22–24	The	growing	use	of	digital	mammography	provides	increased	utilization	at	centralized	locations,	offering	some	increased	utilization	to	offset	facility	reductions	in	other	locations.	Look	for	further	discussion	Eliminating	skin	wrinkles	from	under	compression	is	a	practice
dating	back	to	the	days	of	xeromammography,	in	which	the	edge	enhancement	effect	along	the	skin	wrinkle	would	obliterate	surrounding	breast	tissue.	Key	Terms	•	ductography	•	fine	needle	aspiration	cytology	(FNAC)	392	•	preoperative	localization	•	sonographic	imaging	Chapter	19	/	Diagnostic	Procedures	Many	diagnostic	procedures	are	relevant
to	the	diagnosis	of	breast	disease.	Accessed	May	21,	2009.	Internally	the	radiologist	looks	at	the	contour	of	the	glandular	tissue	on	the	mammogram.	INTRODUCTION	Mammography	is	usually	one	of	the	last	imaging	modalities	to	benefit	from	technological	advances	because	of	its	special	demands	and	unique	requirements.	RT	readings	improve
cancer	detection.	In	an	editorial	in	JNCI,	Drs.	In	2006,	the	5-year	survival	rates	were	98%	if	the	disease	was	localized,	81%	if	the	lymph	nodes	were	positive,	and	26%	with	distant	metastases.7	Factors	that	influence	prognosis	include	tumor	size,	hormone	receptor	status,	lymph	node	involvement,	and	the	age	of	the	patient.	Only	when	symptoms	are
present	do	people	seek	medical	relief	and	physicians	to	order	the	appropriate	diagnostic	imaging	examination(s).	The	technologist	can	place	aluminum	foil	in	the	uncovered	portion	of	the	biopsy	window	to	provide	better	image	quality.	New	results	from	the	Swedish	2	County	Trial.	Clinical	Practice	Guidelines,	Number	13,	Quality	Determinates	of
Mammography.	Also	known	as	DHHS	and	HHS.	Cancers	secrete	an	angiogenesis	factor,	a	substance	that	causes	development	of	a	bizarre	vascular	system.	Coffee	and	tea	(decaffeinated,	of	course)	and	shawls	ward	off	chills	and	feelings	of	insecurity	and	immodesty,	and	are	extra	personal	touches	that	women	appreciate.	Taplin	SH,	Rutter	CM,
Lehman	CD.	For	this	reason,	imaging	of	the	postmastectomy	side3	in	as	many	as	three	views	(Figure	8-11)	can	be	performed	as	a	Standard	of	Care.	Lymph	Node	Dissection	In	the	past,	because	tumors	were	so	advanced,	surgeons	surveyed	the	axillary	lymph	nodes	by	a	procedure	known	as	axillary	node	dissection.	Survival	experience	in	the	breast
cancer	detection	and	demonstration	project.	The	mammary	gland	is	a	milk-producing	gland.	Before	the	examination	begins,	the	technologist	selects	the	woman’s	name	from	the	MWL	at	the	AWS.	Also	note,	if	the	information	is	available,	any	patient	with	positive	biopsy	results	who	will	be	undergoing	radiation	therapy.	Chapter	7	/	Mammographic
Positioning	A	C	A	•	109	B	Figure	7-5	Motion	may	be	subtle	in	nature.	The	neck	is	another	area	that	may	be	uncomfortable	during	prone	biopsy.	Elevated	craniocaudal	A	craniocaudal	projection	that	overemphasizes	the	elevation	of	the	inframammary	fold	to	visualize	central	and	medial	abnormalities	high	on	the	chest	wall.	Keep	connectivity	and
compatibility	in	mind	when	considering	the	purchase	of	any	equipment.	Nor	can	the	digital	machine	have	a	phototimer	device	on	the	top	surface	of	the	digital	array.	Perhaps	screening	breast	MR	will	become	valuable	to	more	women	in	the	future.	When	the	breast	is	compressed	for	the	craniocaudal	view,	the	superior-posterior	portion	of	the	breast	is
not	imaged	(shaded	area	in	A).	Summary:	“This	publication,	the	third	edition	of	Mammographic	Imaging:	A	Practical	Guide,	retains	information	on	analog	mammography,	builds	upon	ongoing	developments	for	breast	imaging,	and	introduces	new	trends	in	the	field	of	breast	imaging.	GAO-06-724.	Mammography—methods.	The	abnormality	lies
superior	to	the	nipple	somewhere	along	the	slanted	line.	muscle.	See	Diffuse	accentuation	of,	glandular	tissue	distribution	of,	66,	66f	body	weight	and,	67f	hormone	therapy	and,	66f	menopause	and,	67f	pregnancy	and,	66f	edema/diffuse	accentuation	of,	207	mammographic	anatomy	of,	71,	72f	Gradient–echo	sequences,	488–489,	488f,	489f	Gradients,
in	MRI,	483–484,	483f,	484f	Gray	scale	presentation	state	(GSPS),	345	Grids,	230–232	high-transmission	cellular	(HTC),	231–232,	232f	moving,	230–231,	231f	scatter	in,	230,	231f	Gross	description,	79	GSPS.	Variation	of	the	SIO	Projection	To	image	the	most	posterior	and	inferior	portion	of	the	lowerouter	quadrant,	position	the	patient	as	you	would
for	a	45	SIO,	Figure	7-45	The	craniocaudal	(A),	mediolateral	oblique	(B),	and	superoinferior	oblique	(C,D)	projections	of	a	breast	with	encapsulated	implants	images	the	tissue	anterior	to	the	implant.	Create	a	comfortable	stance	for	the	patient,	making	sure	she	is	stable.	See	Figure	21-3.	The	vigorous	compression	associated	with	routine
mammography	is	not	necessary	for	stereotactic	biopsy.	U.S.	Census	Bureau:	Washington	DC.)	U.S.	Population	2006:	Females	Age	40	and	Over	(in	millions)	12	earlier	generations	10	8	6	4	2	0	Age	4044	4549	5054	55-	6059	64	6569	70-	7574	79	8084	85-	90+	89	Baby	Boomers	Figure	4-4	Women	are	advised	to	begin	routine	mammography	at	age	40.	It
may	be	helpful	to	angle	the	C-arm	slightly	(5	to	10	in	the	MLO	direction)	to	allow	the	breast	tissue	to	fall	evenly	on	the	image	receptor.	To	determine	radiographically	whether	a	palpable	lump	or	dimpling	that	is	not	evident	on	the	two-view	mammogram	meets	the	criteria	for	biopsy—The	woman	that	presents	with	a	mammographically	occult	palpable
mass	requires	supplementary	views	to	rule	out	malignancy	or	prove	benignity.	Image	receptor	The	medium	(film/digital)	that	detects	the	image	for	display.	ACRIN/DMIST	answered	the	question—How	does	digital	mammography	compare	with	screen–film	mammography,	the	accepted	gold	standard	in	breast	cancer	detection?	The	needle	will	be
inserted	through	the	hole	in	the	compression	device	closest	to	the	position	of	the	lesion.	The	densitometer	reads	the	density	on	the	film	(Figure	13-3)	and	is	used	after	the	sensitized	film	has	been	processed.	They	apply	variable	magnetic	fields	at	the	discretion	of	the	MRI	technologist.	Baseline	Information	gathered	at	the	beginning	of	a	study	from
which	variations	found	later	on	are	measured.	Older	surgeons	are	more	likely	to	perform	a	mastectomy,	especially	if	the	patient	is	older.	Window	center	computer	manipulation	adjusts	brightness.	“The	Processor	Quality	Control	chart	that	the	customers	use	on	a	daily	basis	only	measures	consistency	of	the	processing	conditions	from	day	to	day.	In:
Young	WW,	ed.	Consider	it	a	measure	of	how	much	noise	is	introduced	into	the	imaging	system.	An	atlas	of	subgross	pathology	of	the	human	breast	with	special	reference	to	possible	precancerous	lesions.	The	CC	view	(C)	verifies	the	lesion	lies	laterally.	Here	is	where	one	should	use	the	best	machines.	The	smaller	of	the	two	measured	focal	spots
would	therefore	obtain	good	resolution	on	the	resulting	radiograph.	Patient	confidentiality	issues	and	medicolegal	issues	may	also	concern	referring	physicians	and	surgeons.	The	needle	is	withdrawn,	and	a	CC	and	lateral	view	mammogram	are	taken	(Figure	19-10).	A	schematic	(C)	illustrates	the	information	from	the	CC	view:	the	abnormality	lies
somewhere	on	a	vertical	line	behind	the	nipple,	but	to	know	superior	or	inferior	requires	another	projection.	Atlanta:	American	Cancer	Society,	Inc.	Springfield,	IL:	Charles	C	Thomas;	1972.	This	variable	is	the	flip	(or	tip)	angle	of	the	spins.	A	long-standing	hematoma	may	not	reproduce	in	two	or	more	views	and	even	though	its	appearance	on
subsequent	studies	can	become	more	dense	and	irregular,	it	usually	reduces	in	size.	Its	density	is	usually	that	of	surrounding	glandular	tissue;	however,	it	can	also	be	of	greater	density.When	a	cyst	is	under	great	pressure	(termed	a	“tension	cyst”)	its	borders	can	look	ragged,	similar	to	a	carcinoma	(Figure	6-35).	Postmenopausal	women	have	the
option	of	using	either	tamoxifen	or	raloxifene.	The	Basics	of	Film	Processing	in	Medical	Imaging.	The	technique	chart	should	be	updated	regularly	as	changes	occur.	Press	abdomen	back	without	eliminating	IMF	Supplementary	views:	SIO	w/arm	up-and-over;	LM	with	arm	up-and-over;	20	MLO	Kyphosis	(Humped	Back)	Inhibited	visualization	of
posterior	tissue	on	CC	Curvature	of	spine	does	not	allow	access	to	IR	without	superimposition	of	head;	Have	patient	sit	in	chair	for	CC	Kyphoscoliosis	Inhibited	visualization	of	tissue	on	all	views,	medial,	lateral,	and	posterior	Curvature	of	spine	does	not	allow	access	to	IR	to	image	tissue	completely	on	routine	views	Have	patient	sit	in	chair	for	CC.	The
evidence	from	a	microscopic	examination	of	the	tissue	at	the	cellular	level	reveals	information	about	the	tissue	not	available	to	the	radiologist	from	the	radiographic	study.	the	ductal	flow	will	follow	this	radial	pattern	forming	the	normal	architecture	of	the	breast	(Figure	5-13).	A	multicentric	cancer	consists	of	a	primary	tumor	with	satellites	of
cancerous	growth	in	surrounding	tissue.	Equipment	manufacturers	and	distributors	must	also	comply	with	strict	regulations	to	produce	quality	images	of	the	patient’s	examination.	Let’s	see	what	they	are.	98.	More	women	over	40	skip	regular	mammograms.	Radiology	assistants:	where	they	stand	now.	MQSA	Final	Regulations,	Policy	Guidance	Help
System.	Prospective	Testing	of	a	Clinical	Mammography	Workstation	for	CAD:	Analysis	of	the	First	10,000	Cases.	Adjust	the	height	of	the	image	receptor	to	center	the	breast	over	the	AEC	detector.	Application	software	is	usually	operated	directly	by	the	user	(e.g.,	a	word	processing	program),	while	the	application	software	depends	on	the	system
software	(the	operating	system)	to	perform	its	functions.	ACR	breast	imaging	reporting	&	data	system.	Chapter	4	The	Mammography	Technologist’s	Expanding	Role	Objectives	help	you	focus	on	the	most	important	information	to	glean	from	the	chapter.	July	1,	1988:52.	Technologist	review	workstation	A	workstation	used	by	the	technologist	for
checking	that	acquired	images	are	of	the	required	quality	and	that	all	necessary	views	have	been	performed.	(A)	On	this	poorly	positioned	MLO,	the	IMF	is	evident,	as	well	as	a	portion	of	the	pectoral	muscle.	The	people	within	your	facility	who	will	use	the	new	equipment	or	service	should	be	included	on	these	visits;	they	will	be	able	to	help	find	the
equipment	that	will	work	best	for	your	individual	situation.	Nipple	in	Profile	“The	nipple	must	always	be	imaged	in	profile”	was	a	basic	protocol	and	cardinal	rule	of	xeroradiography.	Acini	(Acinus)	The	minute	milk-producing	structures	located	at	the	distal	end	of	the	duct;	present	during	lactation.	Bedford,	MA;	1999.	When	positioning	these	women	for
a	xeromammogram,	the	technologist	pulled	posterioinferior	or	posteriosuperior	tissue,	respectively,	off	the	receptor	tray	to	image	the	nipple	in	profile.	Electropotential	evaluation	as	a	new	technique	for	diagnosing	breast	lesions.	Just	as	orbiting	bodies	in	space	(the	sun,	moon,	and	planets)	influence	each	other,	the	earth’s	magnetic	field	influences	the
naturally	spinning	hydrogen	atom.	This	is	also	responsible	for	the	magnetic	moment.	Normal	Anatomy	Many	individual	anatomic	breast	structures	are	evident	on	the	mammogram,	while	others	are	only	recognizable	by	the	effect	or	pattern	they	form	(Figure	5-20	A,B).	Turn	the	patient’s	feet	and	body	toward	the	unit.	Cancer	Facts	and	Figures	2009.
This	was	a	significant	paradigm	shift	regarding	the	efficacy	of	screening	mammography.	2002	October	28,	the	final	MQSA	equipment	regulations	take	effect.	Managing	the	transition	to	digital	mammography.	Their	magnetic	susceptibility	is	between	that	of	ferromagnetic	and	paramagnetic	materials.	Philadelphia:	Lippincott	Williams	&	Wilkins,	1997.
Reconstruction	After	Mastectomy	Saline	or	silicone	implants	are	used	for	reconstruction	after	mastectomy,	creating	similar	issues	as	implants	for	augmentation,	including	the	difficulty	of	radiodensity.	However,	considering	the	kVp	values	needed	for	mammography,	this	is	impractical.The	battery	would	have	to	be	larger	than	the	capacitors	needed	for
smoothing	the	waveform	at	60	Hz	to	produce	DC	in	a	filtered	circuit.	Often	wrinkles	are	the	result	of	the	breast	tray	being	too	low	for	a	CC	view,	or	of	using	the	wrong	angle	for	an	MLO	view.	Autologous	myocutaneous	flaps,	however,	provide	a	radiolucent	reconstruction	and	are	gaining	popularity.	Excitation	Putting	energy	into	the	spin	system;	if	a
net	transverse	magnetization	is	produced,	an	MR	signal	can	be	observed.	(D)	A	schematic	of	the	location	of	the	abnormality	(0)	and	the	angle	on	the	image	receptor	for	the	tangential	view.	Cambridge:	Blackwell	Science;	1996:157.)	X	X	X	464	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	A	B	Figure	20-67	Full	breast	scout.	The
following	are	possible	scenarios	for	use:	1.	Digital	mammography:	do	we	need	to	convert	now?	What	took	59	steps	to	accomplish	in	the	analog	world	requires	just	9	steps	with	digital.15	Learning	the	alphabet	soup	of	computer	networking	systems	involved	can	be	somewhat	disorienting.	Tissue	marking	clip	for	stereotactic	breast	biopsy—initial
placement	accuracy,	long-term	stability,	and	usefulness	as	a	guide	for	wire	localization.	If	the	lesion	is	in	one	of	the	blocks,	the	block	is	then	submitted	to	the	pathologist	for	more	slides.	Bar-Ilan	University	Press;	1996.	Nass	S,	Bill	J,	eds.	Should	you	calculate	the	average	gradient?	Jemal	A,	Siegel	R,	Ward	E,	et	al.	The	first	year	of	MQSA	inspections,
1994,	involved	more	than	10,000	facilities	providing	mammograms;	by	January	2009	only	8817	facilities	offered	mammography	services.	For	example,	the	unit	may	have	the	capability	to	provide	a	caudiocranial	approach,	but	the	patient	would	have	to	straddle	the	tube	head;	additionally,	the	biopsy	team	would	have	to	work	upside	down.	The	need	for
screening	mammograms	begins	at	age	40	and	continues	through	the	average	female	life	expectancy	of	age	80.	Radiologists	worry	about	being	sued,	and	with	good	reason.	Though	this	seems	insignificant	compared	with	lossy	compression,	the	gain	in	storage	space	is	still	important.	Exam	shows	on	Reading	Radiologist’s	worklist	in	PACS/	Doctor	Reads
9a.	International	standards	for	communication	of	biomedical,	diagnostic,	and	therapeutic	information	in	disciplines	that	use	digital	images	and	associated	data.	The	jukebox	moves	the	storage	media	from	its	resting	location	to	a	reading/	writing	area	by	means	of	a	robot	or	carousel.	Chapter	12	Darkroom	and	Processing	Considerations	in
Mammography	Objectives	•	Understand	the	importance	of	processing	within	the	imaging	chain.	Chapter	7	/	Mammographic	Positioning	Figure	7-57	Mediolateral	lateral	projection.	Window	width	and	window	level	can	also	be	used	to	manipulate	the	image;	this	is	sometimes	incorrectly	referred	to	as	manipulating	contrast	and	brightness.	General
Electric	followed	with	another	dual-target	x-ray	tube	but	incorporated	molybdenum	and	rhodium	(see	Chapter	11).	ISBN	978-1-60547-031-3	(alk.	Thus,	there	would	be	a	twofold	increase	in	contrast.	The	photoelectric	effect	deals	with	atomic	numbers.	If	you	decide	to	computerize	your	audit,	shop	around	for	a	program	that	suits	your	needs	and	will
allow	the	retrieval	of	all	the	information	that	you	will	require.	Gladwell	M.	Figure	4-7	is	an	example	of	how	aging,	with	its	increasing	risk	of	developing	breast	cancer,	and	a	life	expectancy	of	age	85	would	affect	an	early	Baby	Boomer.	It	is	this	ability	to	manipulate	the	image	that	makes	digital	attractive,	but	the	underlying	true	value	of	a	digital	image
is	that	it	can	more	accurately	display	a	structure	and	its	relationship	to	its	surroundings.	Size	matters	in	surgical	planning.8,12	Patients	who	present	with	lobular	cancer	or	infiltrating	ductal	cancer	are	prime	candidates	for	investigation	of	the	extent	of	their	disease.	Fundamentals	of	MRI:	Part	II.	Tissue	Marker	Clips	Multiple	sampling	may	remove	all
radiographic	evidence	of	the	abnormality	(frequently	occurs	with	small	groupings	of	calcifications),	which	requires	that	the	physician	place	a	tissue	marker	clip	to	identify	the	location	of	the	abnormality	(Figure	20-23).	B,	D,	F,	H,	and	J	exemplify	various	landmarks	of	good	quality	mammograms:	retroglandular	fat	space	(brackets),	skin	thickening	and
cleavage	at	the	medial	aspect	of	the	breast	(arrows),	and	pectoral	muscle	(arrow	heads).	Tumor	suppressor	genes	Genes	that	slow	down	cell	division	or	cause	cells	to	die.	On	the	positive	side,	technology	improves	constantly;	comparable	space	will	probably	decrease	in	price	from	year	to	year.	Studies	have	found	that	CAD	can	help	radiologists	find
more	cancers,	improve	their	PPV	rates	and	decrease	the	number	of	FN	readings.8–10	CAD	is	also	a	natural	accompaniment	for	FFDM.	Atrophy	occurs	in	the	breast	after	pregnancy	and	lactation,	when	the	breast	structures	decrease	in	number	and	size,	and	during	menopause	when	the	breast	structures	involute.	Nonpalpable	breast	lesion	localization
using	a	curved-end	retractable	wire.	The	new	era	continued	to	develop	in	the	early	1970s	with	the	introduction	of	the	first	single-emulsion,	single-screen-recording	system	from	the	DuPont	Company.	Only	the	latter	with	a	minimum	magnetic	field	strength	of	1.5	T	is	suitable	for	breast	MR	scanning.	(Note	arrows:	The	ring-like	radiolucent	structure
represents	another	sebaceous	cyst	that	is	not	infected.)	clinically	evident,	nipples	were	often	retracted	as	a	consequence	of	the	advanced	state.	Chemical	Replenishment	Chemical	replenishment	should	be	monitored	as	part	of	the	quality	assurance	program	because	improper	solution	replenishment	can	be	detrimental	to	film	quality.	In	reality,	little
can	be	said	to	this	woman	that	will	not	sound	defensive	or	be	considered	a	lame	excuse	for	a	mistake	that	could	cost	a	woman	her	life.	The	sensitivity	rate	as	a	quantitative	goal	should	be	greater	than	85%.27	This	number	may	vary	if	calculated	by	age	group,	because	there	are	more	false	negatives	among	younger	women,	particularly	those	with
denser	tissue.	Suspected	Inf	lammatory	Carcinoma	The	radiologist	may	find	it	difficult	to	distinguish	infection	from	inflammatory	carcinoma.	High-energy	x-rays	are	used	to	damage	cancer	cells	and	stop	them	from	growing	and	dividing.	However,	every	position	we	subject	the	client	to	will	miss	a	portion	of	the	breast,	regardless	of	the	imaging	method
—whether	it	is	xeroradiography	or	analog	or	digital	imaging,	and	whether	or	not	the	ribs	are	included.	Chapter	9	/	Thinking	in	Three	Dimensions	12	•	177	12	3	9	9N	3	6	N	6	Figure	9-3	The	CC	projection	superimposes	superior	over	inferior	tissue.	On	the	other	hand,	if	the	radiograph	is	overexposed,	structures	of	interest	will	have	low	contrast	because



their	density	is	high—placing	them	on	the	shoulder	of	the	characteristic	curve.	Different	emulsion	number	of	batch	of	film	used/age	2.	Radiation	therapy	is	recommended	after	mastectomy:13	•	If	the	tumor	was	larger	than	5	cm.	Usually	made	of	a	barium	fluorobromide	compound	(BaFBr).	Fingerprints	on	the	film	can	also	cause	artifacts;	handle	films
by	the	edges	while	loading	and	unloading	cassettes	(Figure	12-10).	December	1,	1997.	The	technologists	identified	nine	cancers	that	had	been	overlooked	by	the	radiologists.	“To	our	knowledge,	no	woman	has	ever	been	shown	to	have	developed	breast	cancer	as	a	result	of	undergoing	mammography”.79	EXPECTATIONS	50%	15%	18%	11%	6%
Mammography	is	not	appropriate	for	everyone.	The	minimum	measurement	should	be	approximately	20	cm.	Yee,	KM.	Normally,	it	will	take	about	2	weeks	to	establish	a	normal	range	for	the	processor.	1988;169:845–847.	The	Quality	Assurance	chapter	discusses	this	type	of	program	in	more	detail.	Nishikawa	RM,	Giger	ML,	Wolverton	DE,	et	al.
Summary	of	MLO	Positioning	1.	As	a	safety	feature	to	protect	against	a	weakened	battery	that	could	produce	a	faulty	21-step	exposure,	the	unit	works	at	its	full	capacity	or	not	at	all.	It	does	not	find	all	cancers.	See	also	BrCA1;	BrCA2	hormone	(antiestrogen)	therapy	in,	541–542,	542f	imaging	in,	169–174	lumpectomy	for,	525–527,	526f	markers	for,
521	mastectomy	for,	525–529,	526f,	528f	misdiagnosis,	27	national	organizations	and	support	groups	for,	41t	prevention,	539–540	primary,	540	secondary,	540	tertiary,	540	prophylactic	surgery	for,	538–539	radiation	therapy	for,	29,	39,	532–555	recommended	views	and	frequency	for	mammography	for,	172t	recurrence	of,	535	risk	for,	27–28
screening	in	asymptomatic	women	in	40s,	22	staging	of,	79t,	82–83	surgery	for,	525–529	survival,	524–525	three-view	study	of	contralateral	breast	and,	169,	170f	treatment	options	for,	524–525	types,	identification	of	ductal,	78t	lobular,	78t	Breast	Cancer	Detection	Demonstration	Project	(BCDDP),	21	Breast	Carcinoma:The	Radiologist’s	Expanded
Role,	44	Breast	conservation	therapy	(BCT),	172,	174f,	213–216	mammography	and,	214,	215f	characteristics	after,	216	physical	characteristics	of,	214,	216	radiation	and,	172	Breast-entrance	exposure	measurement	of,	299	“Breast	Imaging:	State	of	the	Art	and	Technologies	of	the	Future,”	314	Breast	Imaging	and	Reporting	Data	System	(BI-
RADS®),	287	assessment	categories,	287–288	communication	channels,	288	manuals,	287	review,	288	Breast	Imaging	Center	of	Excellence	(BICOE),	284	Breast	implants,	209–213,	211f,	535,	536f	autologous,	536	Index	background	of,	210	complications,	210–212	evaluation,	with	MRI,	491,	493f	flap	reconstructive	surgery,	536–538,	536f–538f
imaging	of,	213	physical	and	mammographic	appearance	of,	213	removal	of,	212–213	rupture	and	bleed,	212	silicone	injections,	210	submuscular	and	subglandular,	211t	Breast	needle	biopsy	(BNB),	410	biopsy	modalities,	410–411	clinical	guidance,	410	core	biopsy	in,	410	FNAC	technique	in,	410	sonographic	biopsy,	410	Breast	reconstruction.	This
results	in	visualization	of	more	medial,	superior,	and	posterior	tissue	(arrow).	Which	year	did	it	take	effect?	The	20	oblique	projection	will	generally	demonstrate	the	entire	glandular	island	and	give	the	radiologist	an	additional	projection	of	the	tissue.	Variable	time	interval	after	exposure	and	before	processing	20.	Presented	at	AAPM	July,	1994.
Radiographic	noise	Random	variations	in	density	on	an	x-ray	image.	The	fluid	accumulates	in	the	TDLU	increasing	the	pressure.	Countertops	should	be	cleaned	daily	with	a	damp	cloth.	April	2002;178:809–815.	Subtle	mammographic	signs	disclose	presence	of	early	breast	cancer.	Macrophage	A	type	of	white	blood	cell	that	ingests	foreign	material.	On
larger	systems	such	as	servers,	there	can	be	more	than	one	CPU	found	on	separate	circuit	boards;	on	smaller	systems	such	as	desktop	machines,	the	CPU	is	found	in	a	single	chip	called	a	microprocessor.	Palpation	Perform	a	correlative	physical	examination	for	even	the	smallest	abnormalities	before	obtaining	an	extra	view.	(C)	Digital	detectors	are
typically	14-bit	registers,	which	means	each	pixel	can	record	214	different	shades	of	gray.	MQSA	requires	a	minimum	amount	of	training	and	continuing	education	for	radiologists,	technologists,	and	physicists	(see	Table	13-1).	A	system	without	a	manual	release	method	is	not	acceptable	for	obtaining	patient	examinations.	(2)	The	act	of	applying
pressure	with	the	compression	device.	A	cruel	irony	is	that	community	mammography	facilities,	an	essential	part	of	mammography	services,	are	shrinking	rather	than	expanding	to	meet	the	health	needs	of	the	larger	female	population.	(B)	The	monitor	refines	the	display	to	depict	the	specific	structures	the	computer	deemed	significant.	Too	much
ambient	light	around	a	PACS	display	device	can	reduce	the	perceived	image	quality.	Brightness	The	visual	sensation	where	a	light	source	appears	to	emit	a	particular	amount	of	light,	that	is,	it	is	the	visual	response	to	the	luminance	of	the	light	source.	B.	Bedford,	MA.)	60	40	20	0	0	B	1	2	3	4	5	6	7	8	Spatial	frequency,	lp/mm	Figure	15-17	(A)	The	SNR	
2.5	image	is	too	resolute	in	that	each	pixel	is	clearly	identifiable;	it	is	difficult	to	tell	which	are	background	pixels	and	which	belong	to	the	periphery	of	the	mass.	Washington,	DC:	U.S.	Government	Accountability	Office.	Medical	imaging	is	the	•	313	•	medical	imaging	field	benefited	from	the	development	of	linear	and	particle	accelerators	for	use	in
PET.	Any	change	after	stabilization	(stability	is	deemed	as	no	change	over	two	consecutive	mammograms)	is	a	strong	indication	for	recurrence.	9Conn.209	(1832).	Willison,	K,	LaBella,	J,	Zuley,	M.	Although	both	categories	(radiographic	sharpness	and	radiographic	noise)	can	be	independently	defined	and	discussed,	they	are	intimately	related	when
viewing	a	radiograph.	Turn	the	processor	off	if	it	won’t	be	used	for	awhile.	For	additional	information,	see	Chapter	11	“Analog	Mammography	Machines,	Processors,	and	Films”.	With	compression	devices	made	of	thinner	plastic,	an	85°	angle	near	the	client’s	ribcage	will	allow	enough	forward	displacement	of	the	plastic	as	she	leans	into	the	machine
while	being	positioned	to	avoid	superimposing	the	ribs	and	plastic	over	the	central	posterior	aspect	of	the	breast.	Abscess	An	abscess	is	a	localized	infection.	Public	outcry	against	the	decision	was	fueled	by	a	hue	and	cry	from	many	medical	organizations.	When	beginning	a	processing	QA	program	on	a	new	processor	or	when	changing	to	a	new
film/screen	combination,	contact	film	and	chemical	sales	representatives	for	guidance.	Film	imaging	evolved	into	lower-dose	screen–film	systems;	in	direct	response,	xeroradiography	was	forced	to	modify	its	methods	to	lower	its	radiation	dose	to	compete	with	the	changes	in	screen–film	mammography.	(C)	A	minimum	1	GB	bandwidth	will	allow	larger
images,	and	more	of	them,	to	travel	faster	through	the	network.	The	system	provides	high	spatial	and	true	isotropic	resolution	at	lower	dose	levels	than	do	current	CT	units.	The	larger	movement	of	the	spinning	proton	is	called	precession.	Principally	the	goals	are	the	standardization	of	information	management	and	exchange	in	medicine	to	maintain
security,	improve	accuracy,	and	assure	privacy.	The	radiologist	is	instructed	to	view	the	mammogram	without	the	CAD	results	displayed	to	determine	their	own	ROI;	then	activate	the	CAD	results	before	making	the	final	decision.	(C)	Examples	of	vertical	errors.	First	was	acceptance	by	health	insurance	companies	and	the	medical	community	at	large
that	screening	mammography	can	visualize	nonpalpable	malignant	breast	tumors	and	effectively	detect	disease	in	its	early	stages	(Figure	2-1).1,2	As	the	quality	of	mammograms	improved,	so	did	the	ability	to	visualize	small	cancers.	Statement	of	the	American	Society	of	Human	Genetics	on	genetic	testing	for	breast	and	ovarian	cancer	predisposition.
From	these	readings,	the	physicist	calculates	the	standard	deviation	and	coefficient	of	variation	for	each	image.	manufacturing	tolerances,	254–255	image	quality	on,	factors	affecting,	263–254,	264t	latent	image	fading	on,	255,	255t	optical	density	of,	251,	252f	phantom,	background	density	for,	262–263	processing.	Stroke	margin	is	rarely	an	issue
with	breasts	that	compress	to	a	thickness	greater	than	6	cm.	The	x-ray	photons	that	pass	through	the	breast	strike	the	scintillator	material,	which	is	made	of	cesium	iodide.	Note	that	2:00	in	the	right	breast	represents	the	UIQ,	whereas	the	same	time	in	the	left	breast	represents	the	UOQ.	The	minimum	and	maximum	amount	of	compression	that	a	unit
provides	must	fall	within	this	range.	Resection	Surgical	removal	of	part	of	an	organ.	Long-term	monitoring	and	evaluation	is	required.	The	digital	mammogram,	from	the	technologist’s	viewpoint,	is	easier	and	faster	than	the	analog	examination	with	one	notable	exception—fixing	an	electronic	mistake.	In	a	general	sense,	“benign”	means	of	a	mild
character	that	does	not	threaten	health	or	life.	Helps	keep	you	focused	and	not	as	susceptible	to	a	sales	pitch.	However,	to	be	effective,	removal	must	be	done	before	age	30.	In	some	cases,	the	hematoma	or	seroma	will	resolve	entirely.	Lateromedial—LM	Mediolateral—ML	Superomedial	to	inferolateral	oblique*—SM–IL	(ACR–MLO)	Chapter	20	/
Minimally	Invasive	Needle	Breast	Biopsy	•	461	Figure	20-58	The	craniocaudal	(CC)	projection.	Light	difusion	is	a	source	of	less	resolution	as	up	to	3	pixels	away	from	the	source	(about	50	pixels	in	all)	receive	signal	from	one	in-coming	x-ray.	This	is	referred	to	as	“mosaic”	imaging,	as	image	tiles	are	fitted	together	to	form	a	complete	picture	(Figure	7-
15).	Each	node	has	a	unique	network	address,	known	as	a	media	access	control	(MAC)	address.	(B)	X-ray	photons	penetrate	the	breast	and	ultimately	display	differing	shades	of	X-ray	on	the	image,	depending	upon	the	structures	contained	in	the	breast,	plotting	the	optical	densities	on	graph	paper	yields	a	sigmoid	curve.	Once	the	barrel	of	the	syringe
is	in	the	neutral	position,	the	radiologist	removes	the	needle	from	the	breast.	There	are	three	levels	of	lymph	nodes	under	the	arm	(Figure	23-8).	Benign	postsurgical	calcium	may	increase	for	up	to	2	years	and	then	eventually	stabilize.	Tabar	L,	Fagerberg	G,	Day	NE,	et	al.	Routine	maintenance	of	the	processor	is	important	to	averting	image	quality
issues.	282	•	Unit	2	/	Film/Screen	Mammography	Figure	12-14	An	artifact	seen	on	every	film	of	a	screening	mammogram	was	found	to	be	a	drop	of	contrast	agent	on	the	topside	of	the	compression	paddle.	(B)	The	repeated	view,	with	no	artifact.	When	in	doubt,	the	technologist	will	need	the	clinician	to	confirm	identification	of	the	abnormality	on	the
scout	image.	Breast	MR	often	requires	biopsy,	and	is	so	directed	in	the	ACS	guidelines.	Sandep	G,	Muradi	D,	Bikhanov	K,	et	al.	Bluemke	DA,	Gatsonis	CA,	Chen	MH,	et	al.	The	woman	with	symptoms	went	into	the	operating	room	not	only	not	knowing	if	she	had	breast	cancer	but	also	not	knowing	if	she	would	wake	up	with	her	breast	intact	or	removed
by	mastectomy.	Figure	7-34	Distortion	of	tissue.	This	prosthesis	expands	the	breast	to	give	an	increased	cup	size,	give	a	better	contour,	and	give	more	cleavage.	Some	patients	involuntarily	express	their	fear	through	physical	responses.	The	ample-sized	scout	is	especially	helpful	with	extremely	posterior	abnormalities,	fine	microcalcifications,	low-
density	abnormalities	that	are	difficult	to	define	from	the	surrounding	glandular	structures,	and	when	dealing	with	a	very	large	breast.	The	a-Se	photoconductor	layer	can	be	made	thicker	to	absorb	more	x-rays,	thus	making	data	collection	more	efficient.	Give	a	brief	description	of	the	hardware	differences	between	analog	and	digital	imaging.
However,	two	problems	arise	as	a	result	of	compression	thickness.	Converts	HL-7	to	DICOM.	The	patient	should	relax	her	shoulders	and	bend	slightly	at	the	waist.	Quality	assurance:	How	to	audit	your	own	mammography	practice.	Other	errors	require	repositioning	of	the	needle.	Radiology	assistant	Similar	to	a	physician	assistant	or	a	nurse
practitioner.	It	is	the	most	common	form	of	breast	cancer,	comprising	65%	to	85%	of	all	cases.	count,	or	resolution,	of	the	printer,	this	can	give	an	image	so	large	that	more	than	one	film	is	required	to	print	each	view	of	the	breast.	Lymphatic	mapping	and	sentinel	lymphadenectomy	for	breast	cancer.	The	physicist	evaluates	the	image	by	determining
the	smallest	group	of	line	pairs	clearly	imaged.	This	publication,	the	third	edition	of	Mammographic	Imaging:	A	Practical	Guide,	retains	information	on	analog	mammography,	builds	upon	ongoing	developments	for	breast	imaging,	and	introduces	new	trends	in	the	field	of	breast	imaging.	With	freshly	mixed	chemistry,	developer	starter	must	be	added
to	stabilize	the	developer	solution.	In	MRI,	the	homogeneity	of	the	static	magnetic	field	is	an	important	criterion	of	the	quality	of	the	magnet.	1995;31A(10):1574–1579.	•	Understand	the	unique	requirements	of	mammography	within	a	digital	radiology	department.	Intralobular	terminal	ducts	The	terminal	ductules,	numbering	anywhere	from	10	to	100
in	any	lobule.	Performing	the	162	•	Unit	1	/	Mammography—Common	Topics	Image	evaluation	Determining	what	tissue	may	be	missed	Perform	the	view	that	will	image	the	tissue	that	was	missed	Well-positioned	mammogram.	(Reprinted	with	permission	from	Lewis	RS,	Sunshine	JH,	Bhargavan	M.	In	this	case,	choose	the	projection	that	allows
visualization	and	at	least	a	positive	stroke	margin,	regardless	of	the	shortest	skin-to-abnormality	distance.	MRI	is	not	limited	to	imaging	only	the	breast	tissue	that	fits	into	the	surface	coil.	These	images	are	then	reconstructed	into	slices	that	can	be	viewed	individually	or	in	a	dynamic	mode	to	present	a	3D	image.	Adenocarcinoma	Carcinoma	derived
from	glandular	tissue	or	in	which	tumor	cells	form	recognizable	glandular	structures.	The	quality	of	the	digital	image	depends	on	maintaining	the	millions	of	pixels	in	the	array	so	that	they	all	respond	equally	to	uniform	radiation	exposure.	We	are	imaging	more	tissue	than	before,	but	not	without	experiencing	some	drawbacks.	Early	detection	of
implant	rupture	allows	for	the	least	complicated	removal	if	indicated.	If	the	failure	is	within	the	auto-release	system,	service	must	be	called.	Figure	15-38	(A)	Example	of	a	multiload	CR	Image	Processor.	Breast—Radiography.	Cystic	fluid	that	is	aspirated	usually	does	not	need	to	be	sent	for	cytologic	analysis,	but	the	radiologist	may	wish	to	have	it
assessed	under	the	following	circumstances:	the	needle.	The	area	of	interest	should	determine	the	height	of	the	image	receptor,	allowing	imaging	of	the	abnormality.	However,	just	as	with	film,	the	correct	size	of	the	hardcopy	will	need	to	be	chosen	for	all	the	breast	tissue	to	be	seen.	Used	to	determine	the	presence	of	disease.	Medial	structures
overlap	lateral	structures,	superior	structures	overlap	inferior	structures,	and	so	on.	The	report	organization	assists	radiologists	in	providing	a	succinct	review	of	mammographic,	ultrasound,	and	MRI	findings.	How	does	the	diagnosis	by	a	radiologist	differ	from	that	of	a	pathologist?	Charting	the	milliampere-second	readout	on	the	unit	each	time	a
phantom	image	is	made	will	help	evaluate	the	reproducibility	of	the	AEC.	1–26	Follow-up	and	final	results	of	the	Oslo	I	study	comparing	screen-film	mammography	and	full-field	digital	mammography	with	soft-copy	reading.	Abnormal	mammogram	An	abnormal	mammogram	does	not	mean	you	have	cancer.	This	might	be	because	of	the	distance	of	the
abnormality	to	the	image	receptor	(geometric	blurring)	or	because	of	tissue	overlap.	What	is	the	purpose	of	the	stereo	pair?	Digital	Information	expressed	in	numeric	code	of	“1s”	and	“0s.”	Digital	array	The	breast	is	positioned	on	this	surface.	February	1997.	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	Replenishment	rates
are	based	on	the	number	of	films	that	are	processed	during	the	workday.	December	18,	2007.	2003;180:1461–1467.	Accessed	August	13,	2009.	Once	inside	the	lobule,	this	duct	divides	into	the	intralobular	terminal	ducts.	Edema/Diffuse	Accentuation	of	the	Glandular	Tissue	Postsurgical	edema	from	the	interruption	of	lymphatic	flow	most	often	occurs
after	radiation	treatment	in	the	conservatively	treated	breast.	This	includes	support	for	RA	training	programs	and	new	roles	for	RAs	in	breast	imaging.	Ergonomics	The	unit	should	be	user	friendly	to	both	the	client	and	the	operator.	Not	everyone	agrees	with	the	new	mammographic	screening	guidelines	designed	to	end	the	confusion.	Many	screen–
film	images	share	the	common	problem	of	the	white	“racing	stripe”	effect—a	narrow	band	of	unexposed	film	along	the	chest	wall	edge	of	the	film	(Figure	11-46).	Today,	however,	we	live	in	a	very	314	•	Unit	3	/	Digital	Mammography	different	economic	climate.	If	pixels	are	made	too	small,	while	the	resolution	may	improve,	the	overall	system	may	not.
These	quantitative	maps	provide	an	objective	measurement	to	distinguish	tissue	with	pathological	characteristics	from	normal	surrounding	tissue.	The	scout	image	may	also	be	useful	in	providing	a	comparison	for	the	clinician	who	is	new	to	digital	imaging,	where	the	increase	in	contrast	of	all	breast	structures	provokes	perceptual	difficulties.	If	you
use	the	more	achievable	70%	compliance	rate,	then	the	cost	is	$37,000	per	additional	YOLS.	The	CC	projection	(A)	demonstrates	an	ill-defined	mass	density	(arrow).	1997;205:407–415.	Viable	cells	are	collected	in	a	single-cell	suspension	(saline	or	tissue	culture	medium)	and	stained	with	monoclonal	antibodies	that	are	tagged	with	fluorescent
compounds.	Br	J	Radiol.	Risk	factors	Conditions	or	events	that	predispose	a	person	to	disease.	A	useful	principle	in	dealing	with	mass	effect	is	to	recognize	that	a	cancerous	mass	will	maintain	its	shape	from	one	projection	to	another;	other	glandular	structures	may	obscure	Chapter	10	/	Practical	Applications	in	Problem	Solving	•	189	A	A	B	Figure	10-
7	Physical	inspection.	High-frequency/constant	potential	units	have	several	advantages.	(D)	A	Geiger	counter	passes	across	the	breast	searching	for	the	sentinel	lymph	node.	Bradley	W.	Diagnosis	then	relies	primarily	on	evaluation	of	the	mammogram.	Beam	CA,	Layde	PM,	Sullivan	DC.Variability	in	the	interpretation	of	screening	mammograms	by	US
radiologists.	Danbury,	CT)	L	CC	•	319	Figure	14-4	The	herniated	implant,	readily	apparent	on	the	left	MLO	view	(A),	cannot	be	appreciated	on	the	left	CC	view	(B)	because	x-ray	images	depict	only	a	2D	representation	of	a	3D	object.	High	spatial	frequencies	correspond	to	fine	image	detail.	Several	examples	in	this	chapter	illustrate	the	application	of
various	mammographic	positions	in	problem	solving.	The	size	of	the	breast	and	body	habitus	of	the	patient	should	determine	which	compression	paddle	is	used.	In	addition,	these	films	are	slightly	faster	than	the	currently	available	films	used	with	standard	processing.	Figure	20-61	The	mediolateral	(ML)	projection	as	demonstrated	on	the	left	breast.
Histological	or	tissue	samples	procured	with	core	biopsy	are	preserved	in	formalin	for	a	histopathologist	to	interpret.	The	technologist	should	try	to	eliminate	skin	wrinkles	by	smoothing	the	skin	of	the	breast,	gently	working	the	wrinkles	toward	the	nipple,	pulling	forward	away	from	the	chest	wall,	rather	than	pulling	the	tissue	out	posteriorly	(Figure
7-6).	During	ductography,	a	filled	lymphatic	network	may	be	evident,	but	usually	the	lymphatic	channels	are	indistinguishable	on	the	plain	mammogram.	To	define	the	terms	incidence,	mortality,	and	recurrence.	Chapter	4	/	The	Mammography	Technologist’s	Expanding	Role	Table	4-10	•	Average	Salary	for	Radiologic	Technologists	by	Specialty
SPECIALTY	None	Nuclear	Med/PET	Ultrasound	MRI	Interventional	CT	Mammography	AVERAGE	SALARY	($)	48,661	65,030	62,395	59,677	59,470	56,180	55,119	Source:	The	American	Society	of	Radiologic	Technologists,	2009.	Consult	a	representative	from	the	processor	or	film	manufacturer	if	problems	persist.	Asymmetric	breast	tissue	is	not
uncommon	and	may	be	a	normal	variant.	The	star	indicates	the	cost	and	quality-adjusted	life	years	associated	with	actual	U.S.	screening	patterns.	Chapter	3	/	Patient	Considerations	Once	the	basic	steps	have	been	outlined	for	the	patient	and	the	examination	has	begun,	it	helps	to	talk	her	through	each	step.	International	variation	in	screening
mammography	by	interpretations	in	community-based	programs.	(C2)	Cumulative	survival	of	women	aged	40	to	74	with	grade	2	invasive	ductal	carcinoma	(NOS)	by	tumor	size.	Data	compression	also	aids	data	transfer	because	devices	are	able	to	transmit	the	same	amount	of	information	using	fewer	bits,	thus	placing	less	overhead	on	the	network.
This	routine	screening	left	mammogram	(A-CC	and	B-MLO)	reveals	a	spiculated	mass	(arrow)	on	the	MLO	(arrow).	However	refined,	surgery	is	invasive	and	has	its	risks.	Which	year	was	MQSA	signed	into	law?	At	492	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	Figure	21-17	DCIS/LCIS.	Jukebox	A	device	used	to	house	a	number	of
items	of	storage	media	(e.g.,	tapes,	discs)	and	which	makes	these	media	available	individually	on	demand.	By	panning	the	image,	it	becomes	possible	to	view	different	parts	of	the	image.	p53	as	a	predictor	Breast	cancer	patients	who	have	high	levels	of	p53	are	at	higher	risk	for	cancer	recurrence	than	women	with	low	levels.	The	overexposed
subcutaneous	adipose	tissue	plus	the	burned-out	skin	line	are	made	brighter	by	the	computer	to	match	the	appearance	of	the	tissue	in	the	center	of	the	breast.	Hamartoma	is	not	a	premalignant	condition.	The	patient	must	sit	with	her	breast	compressed	while	waiting	for	the	scout	film	to	develop,	so	compression	should	be	firm	but	not	uncomfortable.
services.	Berry	DA,	Cronin	KA,	Plevritis	SK,	et	al.	However,	a	further	distinction	must	be	made:	the	most	efficient	constant	potential	units	will	have	2%	ripple;	the	less	efficient	units	between	5%	and	13%	ripple.	only	portions	of	the	connective	stroma	discernible	mammographically	are	Cooper’s	ligaments.	Spin	The	intrinsic	angular	momentum	of	an
elementary	particle,	or	system	of	particles	such	as	a	nucleus.	Start	with	the	patient	facing	the	unit.	A	day	in	the	life	of	Jeff	Crowley,	radiologist	assistant.	This	voluntary	program	was	implemented	in	1987.	Density	readings	recorded	from	the	same	area	of	the	images	will	monitor	the	reproducibility	of	x-ray	output	and	any	fluctuation	from	the
established	operating	level.	In-service	programs	and	inclusion	of	the	technologist	in	tumor	board	meetings.	Distinguishing	postsurgical	calcium	from	new	or	recurrent	carcinoma	can	be	tricky.	As	simple	as	it	may	seem,	consistent	adequate	labeling	on	all	images	is	the	single	most	important	aspect	of	storage	and	retrieval	in	an	electronic	environment.7
This	is	typically	managed	through	a	modality	worklist	that	is	generated	by	the	RIS	or	HIS.	Evidence	quickly	began	to	mount	in	favor	of	screening	women	annually	beginning	at	age	40.	This	type	of	behavior	usually	does	not	represent	the	woman’s	normal	attitude;	she	could	be	hiding	her	fear,	which	is	causing	additional	embarrassment—likewise	with
patients	who	laugh,	giggle,	cry,	are	very	quiet,	or	have	trouble	concentrating	and	recalling	information.	The	specificity	of	MR	is	lower	than	mammography,	resulting	in	more	recalls	and	biopsies.16,17	3.	•	Marking	the	scar—Marking	a	scar	at	either	end,	for	subsequent	supplementary	views,	is	useful	for	the	radiologist.	Chapter	22	includes	brief
descriptions	of	alternative	methods,	some	still	in	the	research	stage,	that	attempt	to	discover	breast	disease	through	cellular	physiology.	The	SMPTE	test	pattern	(Figure	17-5)	can	help	you	determine	whether	the	contrast	and	brightness	settings	of	your	monitor	are	acceptable,	and	you	can	also	check	for	limitations	in	spatial	Figure	17-5	The	SMPTE
test	pattern	that	is	often	used	for	testing	the	diagnostic	workstation	monitors	and	laser	printer	quality.	Unilateral	or	bilateral	inverted	nipple(s)	occur	occasionally.	Relay	these	proton	signals	to	the	computer	for	processing	(RF	coils).	The	shorter	skin-to-abnormality	distance	will	minimize	trauma	to	the	breast,	provide	for	positive	stroke	margin,	and
ensure	minimal	excursion	of	the	L	CC	SL–IM	projection	A	L	ML	breast	support	SL–IM	projection	C	B	Figure	20-70	Shortest	skin-to-abnormality	distance	and	positive	stroke	margin.	High-speed	random	access	memory	(RAM)	allows	the	operating	system	to	boot	up	and	access	system	functions	(keyboard,	mouse,	monitor).	Because	it	contains	epithelial
tissue,	the	fibroadenoma	can	respond	to	cyclical	hormonal	changes.	Discuss	the	development	of	the	workflow	within	a	digital	mammography	department	and	how	it	differs	from	the	workflow	in	a	film/screen	department.	This	is	allowed	in	archiving	mammograms.	Eklund	GW,	Busby	RC,	Miller	SH,	et	al.	Cost	and	reimbursement	are	important	issues
related	to	screening	breast	MR.	B	Figure	12-11	Improper	cleaning	and	screen	handling	caused	the	following	artifacts.	•	Film	fog—chemical	fog	or	film	handling/film	storage	fogging	reduces	the	sensitivity	of	the	film	in	the	toe	portion	of	the	characteristic	curve.	The	range	of	grays	is	quantified	as	bits.	Server	A	dedicated	computer	device	that	provides
requested	information	to	computers	connected	to	it.	56.	Breast	Implants	Breast	implants	are	used	for	cosmetic	augmentation,	correction	of	congenital	anomalies,	and	reconstruction	after	mastectomy.	The	biopsy/compression	plate	was	not	placed	correctly.	Two	images,	acquired	with	the	x-ray	tube	at	two	different	positions	(typically	15	and	15),	are
projected	side	by	side	on	a	computer	monitor	to	form	the	stereo	pair	(Figure	20-3).	The	Bucky	assembly	should	be	rigid	enough	so	that	the	motion	of	the	grid	is	not	impeded	when	the	breast	is	firmly	compressed.	Characteristics	of	breast	carcinomas	missed	by	screening	radiologists.	Computerized	image	analysis	software	is	also	being	developed	to
analyze	the	images.	Direct	the	beam	superiorly	to	inferiorly	as	you	would	for	a	standard	craniocaudal.	They	love	to	do	what	they	do	well,	and	having	done	well,	work	to	do	better.	More	useful	assessment	of	the	apparent	density	of	masses	(cysts	and	benign	glandular	tissue	usually	flattened	more	easily	with	vigorous	compression	than	carcinomas,
therefore	they	appear	to	be	of	lower	density	because,	size-for-size,	their	decreased	thickness	stops	fewer	x-rays).	The	recorded	measurements	are	calculated	to	determine	the	accuracy	and	reproducibility	of	the	kilovolt	peak	settings.	Sequence	the	steps	of	image	production	and	evaluation	of	the	digital	image.	Once	the	integrity	of	the	darkroom	has
been	ensured,	test	the	fogging	that	would	occur	while	using	the	safe	lights	on	a	film	with	a	latent	image,	similar	to	clinical	film.	Large	and	small	breasts	all	fit	neatly	on	an	8		10	film.	This	operation	is	rarely	used	anymore,	having	first	been	replaced	by	the	modified	radical	mastectomy	and	then	by	even	lessinvasive	alternatives.	Discuss	the	types	of	raw
data	that	can	be	collected	and	how	these	can	be	used	to	calculate	useful	information.	Poststudy	Image	flexible	introducer	with	pre-loaded	clip	marker	is	introduced	B	Figure	20-23	Clip	placement.	The	system	administrator	is	responsible	for	the	operational	administration	and	network	management	of	all	PACS	servers	and	workstations.This	includes	the
following	functions	and	activities:	•	•	•	•	•	•	•	•	•	Daily	system	monitoring	Storage	media	management	User	management	Network	management	Quality	control	and	performance	monitoring	Study	monitoring	and	patient	information	management	Training	for	new	and	ongoing	users	Troubleshooting	and	problem	solving	Security,	including
development	and	monitoring	of	policies	and	procedures	1.	Mammographic-Guided	FNAC	FNAC	can	be	performed	under	mammographic	guidance	with	the	aid	of	a	stereotactic	device,	or	by	using	a	similar	technique	to	that	used	during	preoperative	wire	localization.	Unit	3	Digital	Mammography	Chapter	14	End	of	the	Road	for	Analog	Mammography?
Philadelphia:	Lippincott–Raven;	1998.	Recurrence	is	always	possible;	however,	this	is	less	likely	with	a	mastectomy.	Additionally,	changing	the	technique	can	reduce	the	chance	of	motion.	2003;38(1):1–8.	366	•	Unit	3	/	Digital	Mammography	Same	Day	Diagnostic	Work-inCurrent	State	Work-in	a	diagnostic	pt	Coordinator	approves	work-in	without
verifying	other	appts	in	the	same	time	slot	Average	doc	d	schedule	17	dx	pts/day	Appt	secretary	prescreen:	listen	to	why	pt	wants	to	be	seen	today	ay	Call	floor	coordinator	to	assess	current	workload	status	total	elapsed	time	wait/	queue	1	value	added	time	opportunity	#	of	staff	re-work	Current	workload	full	No	visual	signal	if	schedule	is	running
ahead	or	behind	Coordinator	checks	D	Doctor’s	scheduled	s	1	Dete	Determine	location	of	p	prior	exams	and	arrange	a	to	obtain	them	Multiple	handoff	H	d	ff	Handoff	to	phone	assistant	G	Give	pt	appt	time,	assign	special	code	to	work-in	G	Get	chart	Total	elapsed	e	time:	7	m	A	Pt	arrives	for	appt	H	Hang	up	S	Same	day	Same	Day	Diagnostic	Work-
inFuture	State	Appt	secretary	prescreens	to	determine	if	same	day	is	needed	B	Drop	box	with	reason	for	work-in:	1.	The	routine	screening	mammogram	demonstrates	an	area	of	calcifications	in	the	superior	aspect	of	the	right	MLO	projection	(A)	(arrow);	an	XCC	(B)	localizes	these	calcifications	(arrow)	in	the	upper-outer	quadrant	at	about	10:00	(C).
These	changes	are	generated	by	a	myriad	of	possible	factors	such	as	life	style,	occupation,	injury,	aging,	and	a	host	of	other	“life’s	little	insults.”	Most	breast	cancers	originate	in	the	epithelial	cells	that	line	the	ducts	and	the	lobules.	However,	the	distance	of	shift	should	be	the	same	in	each	stereo	image,	alerting	the	clinician	that	this	density	is	not	the
cyst.	Above	28	kV,	Compton	scattering	accounts	for	most	interactions	within	those	tissues.	Massachusetts:	Eastern	Research	Group	of	Lexington.	Screening	mammography:	a	successful	public	health	initiative.	MRI	supplements	the	use	of	these	standard	imaging	tools	in	appropriately	selected	clinical	situations.	Infection	(if	none	of	the	above	criteria	is
met,	not	scheduled	for	same	day	appt)	Floor	coordinator	cchecks	doctor	sschedules	F	Floor	coordinator	ssets	appt	time	Floor	coordinator	writes	appt	on	doctor’s	schedule	and	adds	to	d	work-in	log	C	floor	Call	coordinator	c	A	Appt	secretary	gets	all	pt	info	while	coordinator	sets	appt	time	Appt	secretary	sets	appt	with	pt,	enters	floor	coordinator
initials	as	approver	Appt	secretary	a	advises	reception	and	chart	room	of	add-in	Will	computer	program	need	to	be	changed	to	enter	pt	info	prior	to	setting	appt	time?	This	repair	process	is	controlled	by	special	genes.	Some	RF	pulse	sequences	can	last	up	to	10	minutes	or	more.	Diagnostic	x-ray	tubes	exhibit	the	heel	effect	in	a	left-toright	pattern;	the
intensity	of	the	x-rays	is	strongest	at	the	cathode	side	of	the	tube	and	diminishes	in	strength	toward	the	anode	side.	Stereo	pair	Two	planar	images	of	an	abnormality	from	different	perspectives.	The	outcome	data	must	be	analyzed	for	the	whole	facility	and	for	each	interpreting	radiologist.	Describe	how	the	clock-time	and	quadrants	differ	between	the
left	and	right	breasts.	Talcum	powder	can	be	distinguished	from	tumors	when	looking	at	the	CC	film	on	the	viewbox	because	the	inframammary	crease	runs	“east	to	west,”	whereas	the	ductal	structures	in	which	tumors	would	be	found	run	“north	to	south”	(Figure	1-10B).	The	surgeon	will	continue	to	remove	tissue	until	negative	margins	are
identified.	Purchasing	equipment	that	is	suited	to	the	facilities	networking,	PACS,	and	the	infrastructure	that	is	already	in	place	will	make	a	difference	to	the	ease	of	installation.	(D)	The	scout	image	demonstrates	these	calcifications	for	biopsy.	Electromagnets	consist	of	a	long	wire	with	a	current	running	through	it	to	create	a	magnetic	field;	this	is	a
commonly	used	design	form	for	many	electromagnetic	devices	that	carry	electricity.	Chapter	6	Mammographic	Pathology	Objectives	•	Describe	the	pathologist’s	contributions	to	a	diagnosis	when	a	biopsy	is	requested.	Seidman	H,	Gelb	SK,	Silverberg	E,	et	al.	Aunt	Minnie.	•	Add	LM	with	arm	up	and	over	to	image	eliminated	posterolateral	and
posteromedial	tissue.	The	side	effects	from	this	surgery	are	hot	flashes,	depression,	difficulty	sleeping,	lessened	sex	drive,	and	decreased	bone	strength.	The	essence	of	stereotactic	localization	involves	targeting	the	same	point	in	space	(or	as	near	to	it	as	can	be	estimated)	on	both	planar	images	(Figure	20-40).This	necessitates	proper	display,	shift,
and	identification	of	the	abnormality	on	both	planar	images.The	physician	must	also	identify	a	unique	point	within	the	abnormality	on	both	planar	images.	In	the	digital	milieu	these	terms	have	a	different	name:	SNR,	MTF,	and	DQE.8,14,17,18	1.	Routers	use	headers	and	a	forwarding	table	to	determine	where	packets	go.	Gingold	E,	Wu	X,	Barnes	G.
The	bigger	the	storage	space	and	the	faster	it	can	deliver	your	images,	the	more	expensive	it	will	be.	“It	is	extremely	important	that	the	unit	be	designed	such	that	the	[chest	wall]	ray	projects	parallel	to	the	chest	wall.	When	the	Patient	Arrives	1.	Visualizing	medial	breast	tissue	on	the	craniocaudal	mammogram	is	critical	as	omission	or	distortion	of
this	tissue	is	possible	on	the	MLO	projection.	In	October	2007	(MAMMOGRAM	AND	MRI	IMAGES),	this	patient	presented	with	left	breast	pain	plus	a	lump.	A	Comprehensive	Approach	to	Stereotactic	Breast	Biopsy.	Is	a	distinctly	separate	processing	unit	used	in	all	three	modalities?	The	magnetic	isocenter	is	the	center	point	of	a	magnetic	field;	it	is
the	origin	and	reference	point	of	the	coordinate	system	in	the	center	of	the	bore.	Lille.	Extended	processing	is	an	attempt	to	“push”	more	contrast	and	speed	from	the	film.	But,	sonographic	scanning	of	dense	breast	tissue	often	identifies	soft	tissue	masses	such	as	fibroadenomas	and	areas	of	fibrosis	that	are	indistinguishable	from	cancer.	Index	Page
numbers	followed	by	“f	”	indicate	figures;	those	followed	by	“t”	indicate	tables	Abdomen,	protruding,	163t–164t	Abnormalities.	Radiological	Society	of	North	America.	This	is	a	computer	on	the	network	containing	software	that	analyzes	digital	mammograms	and	identifies	areas	of	potential	concern	to	avoid	being	overlooked	by	the	radiologist.
Elvecrog	EL,	Lechner	MC,	Nelson	MT.	Veronesi	U,	Paganelli	G,	Gilimberti	V,	et	al.	A	larger	grain	size	yields	a	more	black	image;	smaller	grains	have	a	brownish	tone.	Available	at:	data/WP-00007_Tomo_08-08.pdf.	Both	the	IMDS	and	ART	systems	use	laser-based	technologies	to	assess	the	optical	properties	of	breast	abnormalities.	Mammographically
detectable	calcifications	in	axillary	lymph	nodes	usually	are	caused	by	previous	inflammatory	disease.	This	issue	of	how	to	handle	prior	films	is	an	example	of	a	transitory	disadvantage.	Focal	Spot	Condition	Resolution	is	an	important	part	of	the	mammographic	image.	The	point	from	which	the	target	coordinates	are	determined.	The	stroke	of	the
biopsy	instrument	is	the	distance	traveled	by	the	needle	from	the	starting	(cocked)	position	to	the	home	(fired)	position.	By	the	time	a	collection	of	cells	is	sufficiently	different	from	its	background	to	enable	detection,	the	cancer	has	often	metastasized.1	LOOKING	FORWARD	TO	DIGITAL	MAMMOGRAPHY	In	1991	the	NCI	convened	a	group	of	experts
to	review	the	current	methods	of	breast	cancer	detection	and	to	identify	new	and	effective	technologies.	Inversion:	what	is	white	on	the	image	now	shows	up	black,	and	what	was	black	is	now	white	(Figure	15-31).	Reductions	in	mammography	services	over	the	last	24	months	2.	Earlier	sections	in	this	chapter	described	how	the	mammography	unit’s
components	affect	radiographic	sharpness.	Symptoms	Abnormal	conditions	such	as	a	sore	that	does	not	heal,	unusual	bleeding	or	discharge,	thickening	or	lump	in	the	breast,	or	an	obvious	change	in	a	wart	or	mole	are	symptoms	that	may	not	always	be	a	sign	of	cancer.	Invert	image	A	postprocessing	option	for	the	radiologist.	The	thicker	the	plastic,
the	more	rigid	the	compression	device,	but	also	the	greater	the	attenuation	factor.	Electronic	Controls	Electronic	controls	on	both	sides	of	the	C-arm	provide	easy	access	for	the	technologist	to	adjust	the	height	of	the	C-arm	and	raise	and	lower	the	compression	device	while	the	client	is	being	positioned.	Fluid	accumulation	within	a	TDLU	increases
pressure,	causing	the	TDLU	to	lose	its	shape.	Spin.	Light	field:	The	light	field	must	align	with	the	x-ray	field	in	both	length	and	width,	not	exceeding	a	margin	of	error	in	each	direction	of	2%	of	the	unit’s	SID.	They	have	not	been	known	to	introduce	artifacts	on	the	image,	but	technologists	have	anecdotally	mentioned	that	the	pad	used	on	the
transparent	compression	device	prohibits	them	from	seeing	the	breast	and	the	final	positioning,	including	skin	wrinkles.	The	atoms	are	held	in	a	steady	state.	The	change	in	obliquity	allows	as	much	visualization	around	the	implant	as	possible.	The	sentinel	lymph	node	(SLN)	technique	examines	only	the	axillary	nodes,	even	if	the	tumor	is	located	in
the	medial	aspect	of	the	breast,	since	the	drainage	pattern	is	predominately	up	and	out.	If	the	technologist	is	performing	diagnostic	imaging	of	a	region	of	interest	(ROI),	she	has	many	of	the	same	postprocessing	feaures	on	her	AWS	as	are	available	to	the	radiologist.	Be	careful	not	to	twist	or	roll	the	breast	tissue	when	obtaining	these	views.
Radiologists	can	manipulate	this	data	very	easily	to	view	areas	of	the	image	as	light	or	as	dark	as	they	wish	and	as	high	in	contrast	or	low	in	contrast	as	they	choose	(Figure	15-28).	2.23	0.48	1.72	1.16		1.75	0.56		3.13	Now	that	we	know	how	to	calculate	an	average	gradient,	what	do	we	do	with	it?	Eastern	Research	Group	of	Lexington.	Objectives	•	To
relate	the	population	trends	to	the	need	for	screening	mammography	services.	Mammography	tubes	use	only	one-half	of	this	diverging	beam—that	from	the	chest	wall	out.	Benefit	of	independent	double	reading	in	a	population-based	mammography	screening	program.	318	•	A	C	Unit	3	/	Digital	Mammography	B	Figure	14-3	(A)	Cancer	is	easily
visualized	in	an	adipose-replaced	breast.	However,	the	breast	may	be	smaller	and	somewhat	tighter.	Ko	JM,	Nicholas	MJ,	Mendel	JB,	et	al.	Beam	C,	Layde	P,	Sullivan	D.	Orientation	The	three	basic	orthogonal	slice	orientations	are:	transverse	(T),	sagittal	(S),	and	coronal	(C).	This	is	also	called	“mosaic”	imaging.	Because	of	the	wider	latitude	of
response	from	the	detectors,	the	system	can	use	specific	techniques	within	a	given	range	to	achieve	the	appropriate	image.	Radiol	Clin	North	Am.	1987.	A	common	cause	for	mammographic	findings	of	pseudocancers.	abnormality	when	visualization	is	elusive.	Molybdenum,	with	an	atomic	number	of	42,	produces	characteristic	peaks	at	17.4	and	19.6
keV.	Any	equipment	that	is	malfunctioning	should	be	reported	immediately	to	the	service	engineer	to	prevent	possible	harm	to	patients.	The	presence	of	these	indicators	or	secondary	characteristics	serves	as	a	“flag”	to	be	attentive	to	this	area	for	further	study,	rather	than	an	absolute	assurance	of	underlying	disease.	The	cassette	is	placed	inside	a
“processor”	and	then	the	image	displays	on	a	computer	monitor.	(A)	Spot	compression	paddle	and	(B)	quad	paddle	are	commonly	used	with	both	grid	and	magnified	views.	123(6):681–685.	Microscopic	description:	A	description	of	how	cancer	cells	look	under	the	microscope.	www.cancer.gov/cancertopics/pdq/screening/	breast/healthprofessional.	Ned
Tijdschr.	The	breast	surface	coil	is	placed	on	top	of	the	patient	table;	the	patient	is	positioned	on	the	unit	in	the	same	manner	as	the	Figure	21-29	Localization	for	breast	MR	examination.	Using	digital	is	like	“having	your	cake	and	eating	it	too.”	Use	of	Sponges	Mammographers	used	sponges	as	a	positioning	aid	in	xeroradiography	to	ensure	the	ribs
were	included	on	the	image	and	to	achieve	the	following:	1.	The	nipple	must	be	in	profile	to	visualize	this	small	6•	Unit	1	/	Mammography—Common	Topics	Table	1-1	•	Comparisons	between	Mammographic	Systems	XERORADIOGRAPHY	MAJOR	DIFFERENCES	Existing	x-ray	system	(dedicated	or	overhead)	Tungsten	target	tube	Selenium	plate
Specialized	processing	for	selenium	plates	Blue	and	white	images	on	paper	Curved	compression	device	kVp	settings		35	MINOR	DIFFERENCES	Nipple	always	in	profile	Visualization	of	ribs	Laterally	oriented	CC	view	True	lateral	position	Visualization	of	the	skin	line	Use	of	sponges	No	deodorant/powder	Breath	holding	SCREEN-FILM	IMAGING
DIGITAL	IMAGING	Dedicated	mammographic	unit	Dedicated	mammographic	unit	Molybdenum/Rhodium	target	tubes	Screen-film	recording	system	Screen-film	darkroom	techniques	Molybdenum/Rhodium/Tungsten	target	tubes	Digital	array	Electronic	readout	by	computer	Black	and	white	images	on	film	Straight-edge	compression	device	25–32	kVp
Black	and	white	images	on	computer	monitor	Straight-edge	compression	device	25–32	kVp	Not	required	Not	required	Medially	oriented	CC	view	Oblique	position	Not	required,	not	visualized	Not	required	Not	required	Not	required	Not	required	Not	required	Medially	oriented	CC	view	Oblique	position	Not	required,	but	visualized	Not	required	Not
required	Not	required	Case	Study	1-1	Refer	to	Table	1-1	and	respond	to	the	following	questions:	1.	X-ray	exposure	settings	selected	8.	The	scout	image	(E)	demonstrates	the	abnormality	for	biopsy	(this	was	cancer	on	biopsy).	App.	The	compression	device	should	not	slip	back	after	final	compression.	This	is	due	to	high	activity	of	the	breast	tissue.	It	is
observed	that	in	the	absence	of	an	applied	RF	magnetic	field,	the	transverse	magnetization	decays	toward	zero	with	a	characteristic	time	constant	T2,	and	the	longitudinal	magnetization	returns	toward	the	equilibrium	value	with	a	characteristic	time	constant	T1.	Figure	8-5	Large	breast.	They	had	experience	in	managing	limited	economic	resources
to	solve	life’s	demands.	Digital	mammography	is	filmless.	Insurance	policies	vary	with	regard	to	whether	the	cost	of	genetic	testing	is	covered.	After	the	patient	is	seated,	position	her	breast	on	the	breast	support	platform.	Sentinel	Lymph	Node	Mapping	In	a	developing	embryo,	the	breast	and	its	lymphatic	system	arise	from	a	central	breast	bud.	The
clinician	places	target	marks	on	the	abnormality	on	both	stereo	images.	MRI	works	with	subatomic	particles	to	report	changes	in	energy	and	precessing.	Although	compression	is	still	an	important	part	of	acquiring	a	good	image,	uniform	compression	such	as	that	needed	in	the	aforementioned	example	is	not	as	critical	due	to	the	technologies’	ability
to	manipulate	the	image.	The	most	Chapter	6	/	Mammographic	Pathology	•	81	extralobular	terminal	duct	intralobular	terminal	duct	ductules	extralobular	stroma	intralobular	stroma	Terminal	duct	lobular	unit	(TDLU)	ductal	carcinoma	lobular	carcinoma	cyst	fibroadenoma	epithelial	hyperplasia	radial	scar	sclerosing	adenosis	apocrine	metaplasia
collecting	duct	lactiferous	sinus	(ampulla)	segmental	duct	lobule	groupings	subsegmental	duct	Nipple	Pagets	disease	Lactiferous	sinus,	Segmental	&	Subsegmental	duct	duct	ectasia	papilloma	Figure	6-2	Various	breast	diseases	and	their	most	common	site	of	origin.	The	centrally	located	breast	tissue	overlaps	and	may	obstruct	the	lowerouter
quadrant	tissue	on	the	MLO	projection	increasing	the	importance	of	showing	this	tissue	on	the	CC	projection.	•	Understand	development	of	an	efficient	workflow	within	the	digital	mammography	environment.	Birdwell	RL,	Bandodkar	P,	Ikeda	DM.	Capsule	surrounding	fatty	tissue8,10	(Figure	6-28).	Machine	electronics	determine	an	appropriate	level
of	optical	density	(analog)	or	dose	(digital)	that	results	in	an	acceptable	image.	Perform	the	MLO	to	image	posterolateral	tissue	and	the	upper-outer	quadrant.	Xeroradiography	receptors	had	the	recording	latitude	to	demonstrate	the	breast,	from	ribs	to	nipple,	using	a	curved	compression	device.	Gently	apply	compression	from	the	lateral	side	of	the
breast	(Figure	7-46).	Phys.	Howe	GR,	Miller	AB,	Sherman	GJ.	Why	Do	My	American	College	of	Radiology	Phantom	Exposure	Film	Densities	Differ	With	the	Same	Type	of	Film	Over	Time?	CAD	Computer-aided	detection	(CAD)	is	quickly	becoming	a	standard	of	care	for	mammography	in	the	United	States.	In	System	1,	an	abnormality	located	closer	to
the	biopsy/compression	plate	will	shift	a	lesser	distance	than	an	abnormality	located	closer	to	the	breast	support	(A).	If	the	inferior	corner	of	the	image	receptor	is	in	front	of	the	hip	(A),	acquiring	good	visualization	of	posterolateral	tissue	will	be	difficult.	Benign	results	can	be	subcategorized	for	a	more	complete	audit.	Objects	that	attenuate	x-ray
photons	display	lighter	optical	densities	on	the	film.	We	are	so	proud	to	be	part	of	this	extraordinary	group.	Microscopically,	this	type	of	cancer	is	Chapter	1	/	History	of	Mammography	A	B	•9	C	Figure	1-8	Compression	devices.	Those	who	benefit	from	the	efforts	of	the	pioneers	are	the	women	whose	disease	is	detected	in	the	early	stages	and	whose
treatment	is	tolerable	and	minimal.	The	patient’s	ipsilateral	arm	should	remain	at	her	side	or	rest	on	the	image	receptor;	the	contralateral	hand	should	grasp	the	handrail.	Chapter	news:	MR	&	nuclear	medicine.	Molybdenum	target	tubes	use	molybdenum	filters,	usually	0.03-	mm	thick,	to	provide	an	almost	monochromatic	beam	by	filtering	out	the
energy	levels	above	20	keV	and	below	17	keV.	Rim	calcifications	Calcifications	occurring	along	the	border	of	a	benign	mass.	The	better	answers	are	wrapped	in	understanding	the	differences	and	similarities	of	women	from	the	different	generations	that	they	serve.	•	Encouraged	continuing	education	in	mammography	for	physicians	and	technologists.
The	electron	density	of	fat	is	3.36		1023	electrons/g	whereas	that	of	glandular	tissue	is	3.34		1023	electrons/g.	Postfire	Stereo	Images	Acquire	postfire	images,	if	desired,	immediately	after	firing	the	biopsy	instrument	to	verify	that	the	needle	has	pierced	the	abnormality	(Figure	20-22Q).	See	Breast	Cancer	Detection	Demonstration	Project	(BCDDP)
BCT.	This	frequently	happens	if	the	cleaning	solution	has	not	completely	dried	before	placing	the	film	in	the	cassette.	All	units	must	have	automatic	exposure	control	(AEC).	The	dead	pixel	is	brought	back	to	life	by	the	service	engineer.	2009;16(1).	If	the	unit	is	used	at	various	locations	(a	truly	mobile	environment),	be	sure	to	“test	drive”	it	in	a
realistic	setting.	Therefore,	as	women	age,	the	need	for	mammography	becomes	more	critical.	film	Acquisition	and	Display	of	the	Planar	Images	The	programmed	mathematical	algorithm	for	coordinate	determination	requires	the	correct	display	of	the	positive/	negative	planar	images	for	accurate	localization.	missed	on	a	film	image.	Our	recent
population	explosion,	from	births	and	immigration,	will	continue	as	a	major	force	driving	future	mammography	services.	Treating	disease	in	its	early	stages	went	from	a	theory	to	a	real-world	practice	with	much	credit	due	to	the	efforts	of	the	pioneers	who	used	analog	units.	Brenner	RJ.	Clustered,	linear,	or	branching	calcifications	are	suspicious	for
carcinoma.	Key	Terms	for	the	most	important	concepts	are	listed	at	the	beginning	of	the	chapters,	bolded	at	first	mention	in	the	chapter,	and	defined	in	the	Glossary.	This	routine	screening	mammogram	(A,B)	demonstrates	a	mass	density	(arrows)	in	the	extreme	posterior	aspect	of	the	upper	outer	quadrant	at	about	10:00	(C)	in	the	right	breast.
Request	the	patient	relax	her	upper	torso	into	the	table	aperture.	The	DICOM	header	is	a	behind-the-scenes	attachment	to	each	image	that	contains	tagged	files	to	convey	patient	demographics	(name,	date	of	examination,	DOB,	etc.),	imaging	information	(view,	laterality,	kilovolt	peak	[kVp],	compression	thickness,	degree	of	obliquity,	etc.),	and
display	parameters	for	the	image.	Source:	ARRT	correspondence	to	S.	After	readout,	it	is	necessary	to	condition	the	plate	before	it	is	reused.	(B)	Example	of	a	single	cassette	CR	Image	Processor.	Clearly	there	is	something	more	to	resolution	than	line	pairs/mm.	Retargeting	will	give	the	new	location	of	the	abnormality.	Cohen	BE,	Biggs	TM,	Cronin
ED,	et	al.	The	output	of	a	molybdenum	target	and	filter	mammographic	unit	should	be	at	least	800	mR/sec	at	28	kVp,	when	measured	4	cm	from	the	chest	wall	edge,	centered	laterally,	and	4.5	cm	above	the	image	receptor	plane.	•	550	Clock-time	Illustrates	location	within	the	breast,	described	by	what	time	the	region	of	interest	(ROI)	is	located.	The
network	backbone	is	this	collection	of	equipment	and	the	direct	connection	from	one	piece	to	the	next	piece	that	enables	communications	across	the	network.	Extent	of	tumor	(diagonal	line)	and	extent	of	resection	(dotted	line)	are	marked	on	the	skin	to	determine	appropriate	incision	size.	Also,	the	processing	conditions	for	each	are	available	to
achieve	the	published	AG.	B	Figure	5-10	Pregnancy.	In	practical	terms,	to	go	from	a	60-cm	SID	to	a	65-cm	SID,	the	mAs	must	be	increased	by	20%	to	maintain	the	same	density	on	the	film.	The	annual	fee	for	this	inspection	is	$1325	for	the	first	unit	and	$1175	for	each	additional	unit.72	In	1997	it	was	estimated	that	MQSA	would	cost	$61.5	million	to
implement;	in	2000	this	figure	skyrocketed	to	$211.7	million	as	the	true	costs	associated	with	these	regulations	were	discovered.73	Radiology	Misdiagnosis	By	1995,	the	Doctors	Insurance	Company	reported	breast	cancer	misdiagnosis	as	the	number	1	reason	for	lawsuits,	and	radiologists	as	the	number	1	doctor	named	in	the	lawsuits.	Folds	in	the
elastomer	shell	can	occur	with	either	subglandular	or	submuscular	type,	but	may	be	more	apparent	both	physically	and	mammographically	with	the	subglandular	type.	Posteriolateral	tissue	that	wraps	around	the	curvature	of	the	ribs	was	superimposed.	CR	is	an	economic	alternative	to	direct-todigital	imaging.	A	complete	sensitometry	program	will
also	show	the	temperature	of	the	developer	solution	plotted	on	the	graph.	The	patient’s	history	sheet	should	include	a	diagram	of	this	physical	inspection	and	should	also	include	the	following	information:	•	•	•	•	Surgical	intervention:	type	and	approximate	date	Location	of	scars	Keloid	formation	Dimpling	at	site	of	tissue	removal—This	may	be	the
only	evidence	of	surgical	intervention,	when	excellent	cosmesis	results	in	a	barely	perceptible	periareolar	incision	or	may	signal	recurrence	•	Marked	asymmetry	between	breasts	Mammographic	Changes	due	to	Surgery	A	L	MLO	Mammographic	changes	can	resolve	and	emerge	simultaneously	as	a	result	of	surgical	intervention.	Pregnancy	A	period
of	being	pregnant.	The	drug	tamoxifen	may	be	taken	after	surgery	and	radiation	treatment	for	DCIS.	Tissue	overlap	Superimposed	glandular	tissue.	Available	at:	www.p4healthcare,com/go/pbis/news/aspx.	However,	breast	cancer	is	no	less	dangerous	in	males	than	in	females.	The	ACR	Mammography	Accreditation	Program	(MAP)	included	the
examination	of	equipment,	films	and	processing,	image	quality,	and	facility	personnel.	If	you	notice	a	recurring	artifact	on	an	Chapter	12	/	Darkroom	and	Processing	Considerations	in	Mammography	•	279	image	and	have	difficulty	determining	its	source,	contact	your	film	or	processor	representative.	Fleming	ID,	Cooper	JS,	Henson	DE,	et	al.	Imai,
Masaaki.	Gould	and	colleagues	investigated	cancer	of	the	parotid	gland	in	the	1950s.9	They	observed	that	certain	lymph	nodes	were	always	first	in	line	to	drain	the	tumor	bed.	Chapter	10	/	Practical	Applications	in	Problem	Solving	•	203	L	60°	MLO	L	CC	A	L	MLO	C	O	D	B	Figure	10-28	Tangential	view.	Cambridge:	Blackwell	Science;	1996:20.)
Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	image	receptor	•	417	Shift	of	the	Abnormality	within	the	Stereo	Pair	Direction	of	Shift	–X	+X	stereo	image	or	+X	Within	each	positive/negative	planar	image,	the	projected	abnormality	will	shift	in	the	horizontal	plane	relative	to	its	original	position	on	the	scout	image;	and	on	some	units,	relative	to
the	reference	point(s).	See	Figure	4-10B.	After	the	technologist	acquires	the	digital	image,	the	AWS	computer	sends	the	images	to	the	output	devices,	one	of	which	is	the	MDRS.	When	you	combine	all	the	age-eligible	females	from	the	Baby	Boomers	(some	40	million	women)	with	the	women	from	the	previous	and	subsequent	generations,	this
constitutes	a	very	large	pool	of	women	who	will	be	waiting	for	us	outside	the	door	of	the	mammography	facility	(Figure	4-5).	Recent	medical	literature	offers	precautions	and	stricter	selection	of	patients	for	some	contrasts	of	this	type.	Jan-Feb	2007.	After	stereo	acquisition,	the	team	targets	the	abnormality	and	determines	stroke	margin.	Tumor-
related	prognostic	factors	for	breast	cancer.	For	example,	an	image	that	is	acquired	on	a	detector	of	70	m	and	then	printed	to	a	laser	printer	with	a	resolution	of	40	m	will	require	approximately	twice	as	much	area	on	film.	(Courtesy	Dr.	G.	1998;90(18):1371–1388.	Finding	changes	in	the	genes	called	BRCA1	and	BRCA2	can	help	determine	a	woman’s
risk	of	developing	breast	cancer	and	ovarian	cancer.	In	the	latter	case,	the	gradient-echo	is	generally	adjusted	to	be	coincident	with	the	RF	spin-echo.	Pixel-to-pixel	The	image	is	printed	at	100%	of	the	pixel	count	at	acquisition.	Chest	wall	lesions	that	can	be	inaccessible	with	mammographic	compression	plate	techniques,	can	be	localized.	A	facility	can
continue	to	use	their	analog	mammography	machine	without	having	to	purchase	a	new	digital	mammography	machine.	See	Cone-beam	breast	CT	(CBCT)	CBE.	It	is	recommended	that	a	facility	have	at	minimum	six	18cm		24cm	cassettes	and	four	24cm		30cm	cassettes.	The	breast	does	not	produce	much	scatter,	so	special	“soft”	grids	are	used.
Nonvisualization	also	occurs	when	breast	thickness	is	greater,	usually	6	cm	or	more,	depending	on	the	geometry	of	the	unit.	Guidelines	for	MRI	mammography	of	the	breast	recommend	its	use	for	imaging	women	at	high	risk.	Cartesian	coordinate	system	Defines	a	point	by	distances	from	three	axes	that	intersect	at	right	angles.	Typical	grid	ratios	are
4:1	or	5:1.	They	sometimes	grow	quickly	in	teenagers	or	during	pregnancy.	Variability	in	the	interpretation	of	screening	mammograms	by	US	radiologists–findings	from	a	national	sample.	When	only	a	sample	of	tissue	is	removed,	the	procedure	is	called	an	incisional	biopsy	or	a	core	biopsy.	See	Contrast-to-noise	ratio	(CNR)	Coat	hanger	view	of
captured	lesion,	154,	156,	156f,	157f	Coils	in	MRI,	483,	483f	and	RF	system,	484,	485f	Collimation,	115	Collimators,	222	Communication	and	languages,	383	patient-technologist,	37–39	Community	health	groups,	partnership	of,	40–41	Compliance,	guidelines,	48–49	Compound	ultrasound,	517	Compression,	112,	112f	advantages	and	disadvantages	of,
232	•	581	final,	235	initial,	234	stereotactic	biopsy	and,	positioning	for,	455–456,	456f	Compression	check	in	QA	program,	295,	297f	Compression	device	alignment	of,	222,	233,	235f	chest	wall	edge	of,	233	height	and	angulation	of,	233,	234f,	235f	squared-off,	233,	235f	straight,	233,	234f	design	of,	233	of	mammography	unit,	220f,	221	plastic	for,
233	for	preoperative	localization,	394–395,	395–396,	395f,	396f	spot,	235,	236f	Compression	device-to-receptor	distance,	221	Compression	force	in	FFDM	testing,	379	Compression	in	mammography,	38	Compression	paddles,	113,	113f,	300	magnification	and,	115	Compression	thickness	in	FFDM	testing,	376,	378f	Compton	effect,	226,	227,	227f
Computed	radiography	(CR)	DR	vs.,	in	FFDM,	362	erasing	imaging	plates	(IP)	for,	371,	374	Computed	radiography	(CR)	imaging,	351–354,	351f–352f	advantages,	353	disadvantages,	353	evaluation	of,	351	method,	351–352,	351f–352f	overview,	353–354	Computed	radiography’s	(CR)	imaging	plate	technology,	313	Computer-aided	detection	(CAD),
341,	348,	349f,	507,	508,	508f	cases	used	for	evaluation	in,	268–269	clinical	studies	with,	269,	270f	digital	mammography	in,	265,	265f	for	FFDM,	363,	389	future	applications	of,	269–270	integration	of	into	clinical	setting,	266–268,	268f	marker	accuracy	in,	268,	269f	overview	of,	264–265	performance	measurement	of,	268–269	protocol	for,	267–268
workflow	for,	269	Computers	in	digital	mammography,	327–328	Cone-beam	breast	CT	(CBCT),	517,	518f	case	study,	513,	515	Coned-down	compression	device,	235,	236f	Constant	potential	generation,	224–225,	225t	Contour	change,	93,	93f	Contrast	582	•	Index	Contrast	(Continued)	breast	MRI	with,	497–498	defined,	374	film,	262–263	in
mammography,	337–338	scatter	and,	230,	230f	vs.	Why	are	CC	and	MLO	views	not	sufficient	to	locate	a	lesion?	So	how	does	FFDM	do	this	magic?	A	B	C	D	Figure	7-38	Arm	placement.	Radiol	Clin	North	Am.	1992;30:167–185.	Chapter	5	/	Breast	Anatomy	and	Physiology	R	CC	•	67	R	CC	A	R	CC	A	R	CC	B	B	Figure	5-11	Menopause.	Tobin	M,	Bednarek
D,	Rudin	S.	Additionally,	hair	on	the	chest	wall	causes	the	breast	to	slip	from	under	compression.	The	magnetic	field	from	the	unit	reaches	well	beyond	the	open	bore	of	the	MRI	unit.	Chapter	6	/	Mammographic	Pathology	R	MLO	A	•	95	R	MLO	B	Figure	6-31	There	are	two	categories	of	hamartoma:	(A)	Fibroadenolipoma—smoothly	outlined,	well-
encapsulated	mixture	of	fatty	and	glandular	components.	Chemical	replenishment	rates	5.	Mammographers	are	interested	in	the	“whites”	(Figure	15-36).	Radiographic	landmarks	visible?	The	very	top	of	the	breast	induces	a	bit	of	geometric	unsharpness	(the	14	lp/mm	produced	by	the	equipment	is	worse	than	the	21	lp/mm	current	recording	systems
can	visualize),	but	by	the	time	mid-breast	is	reached,	the	radiographic	resolution	is	being	limited	by	the	recording	system	(the	equipment	is	now	able	to	produce	30	lp/mm	although	the	recording	system	is	unable	to	“see”	more	than	21	lp/mm).	1997;203:679–683.	A	typical	protocol	for	a	clinic	that	“batch”	reads	analog	mammograms	might	be	as
follows:	1.	There	will	be	no	shortage	of	difficulties	to	inspire	the	imagination.	2005;185:1317–1321.	Charles	Streckfus,	an	expert	on	human	saliva	and	molecular	epidemiology,	led	the	study.	Using	the	larger	image	receptor	will	always	make	the	positioning	process	more	difficult	(Table	8-1).	Clean	the	processor’s	tanks	and	racks	starting	with	fresh
chemicals.	Sample	mammograms	with	tissue	missing	from	various	quadrants	and	the	extra	views	that	will	demonstrate	this	lost	tissue.	We,	the	coauthors,	had	the	good	fortune	to	work	with	and	learn	from	Dr.	Logan-Young,	to	assist	her	in	performing	clinical	breast	examinations,	ultrasound,	cyst	aspiration,	ductogram,	preoperative	wire	localization,
FNAC,	mammograms,	and	other	procedures.	Using	the	Health	Care	Financing	Administration	rate	of	$55	per	mammogram,	the	study’s	cost	estimate	would	be	reduced	to	about	$46,000	per	YOLS.	Have	the	patient	keep	the	ipsilateral	arm	close	at	her	side,	prompting	the	patient	once	again	to	relax	her	shoulders	(Figure	7-20).	The	contrast	material
helps	visualize	the	cause	of	the	discharge.	This	greater	volume	of	breast	tissue	creates	greater	compression	thickness,	especially	at	the	base	of	some	breasts,	near	the	chest	wall.	“Rolled”	View	(RL,	RM)	A	B	Figure	7-81	The	captured	lesion	(CL)	or	“coat	hanger”	view.	This	directional	shift	will	remain	constant	for	a	specific	unit	and	image	receptor.
Film	outside	the	darkroom	should	be	stored	away	from	sources	of	radiation,	excessive	heat,	and	developer	chemical	fumes	to	prevent	fogging.	This	type	of	identification	provides	descriptive	terms	for	the	technologist	and	can	be	Chapter	7	/	Mammographic	Positioning	R	CC	L	CC	A	R	MLO	L	MLO	R	MLO	L	MLO	B	R	CC	C	•	103	L	CC	D	Figure	7-2
Measurement.	(G)	Apply	antiseptic	conservatively.	Identifying	an	infiltrating	ductal	carcinoma	in	an	adipose	breast	is	simple	because	the	contrast	differential	between	the	cancer	and	the	adipose	tissue	is	high.	Vacuum-assisted	devices	transfer	the	specimen	for	retrieval	without	removing	the	biopsy	instrument.	This	builds	the	pressure	within	the
gathering	storm.	Eight	major	reasons:3,4,12–24	(1)	After	more	than	three	decades	of	clinical	use,	MRI	has	demonstrated	that	it	is	effective;	can	accomplish	more	of	the	difficult	imaging	tasks,	Chapter	21	/	Breast	MR	particularly	with	soft	tissue	body	parts;	and	that	it	has	a	wider	range	of	applications	than	analog	mammography	that	includes:
detection,	localization,	biopsy,	and	treatment	planning	for	cancers.	These	should	reflect	the	settings	that	are	actually	used	at	the	facility.	Lossy	compression	allows	a	greater	degree	of	compression,	requiring	much	less	space	and	allows	images	to	be	transferred	much	faster.	The	TFT	array,	where	the	digital	image	is	captured,	is	at	the	bottom	of	the
digital	array	and	is	not	in	contact	with	the	scintillator	layer.	Review	previous	images	to	discern	the	site	of	the	original	tumor,	as	periareolar	incisions,	or	excellent	cosmesis	can	mask	the	surgical	scar.	The	channels	that	carry	lymph	are	also	part	of	this	system.	Lower	the	compression	moving	the	supporting	hand	anteriorly	to	prevent	drooping	and	loss
of	tissue	as	the	compression	takes	over	holding	the	breast	in	place.	2005;235:775–790.	Embrace	change.	See	Positive	predictive	value	(PPV)	Precession,	defined,	478	Prefetch,	retrieval	method,	345	Pregnancy	changes	in	breast	and,	69,	69f–70f,	72	glandular	tissue	distribution	and,	66f	mammographic	changes	during,	66f,	72	Premarket	approval
(PMA),	506	Premarket	notification,	506	Preparation	checklist,	for	MRI	examination,	496	Prevalent	cancer	rate	defined,	302t	Preview	image,	344	processing,	333–335,	335f	Primary	carcinoma,	172–173	Primary	prevention,	for	breast	cancer,	540	Printers	in	FFDM	network,	389	Privacy,	patient,	34	Problem	solving,	184–216	breast	conservation	therapy,
213–216	establishing	protocol	for,	186–196	history	taking	in,	187	for	mass	effect,	188–190,	190f–191f	physical	examination,	185,	188,	188f–190f	prior	mammograms	for,	187,	187f–188f	for	surgically	altered	breast,	196–213	technologist	role	in,	185,	186f	Processed	images,	389	versus	raw	images,	389	Processing	AEC	density	settings	in,	254	artifacts
on.	This	is	what	the	Chapter	21	/	Breast	MR	•	485	Figure	21-9	Breast	MR	coil.	Prior	biopsy	(mark	biopsy	sites	on	a	diagram	with	date).	This	usually	results	in	a	larger	postoperative	scar.	Note	that	the	edge	is	squared	rather	than	rounded	at	the	chest	wall.	Plastic	surgery	A	field	of	surgery	concerned	with	reducing	scarring	or	disfigurement	that	may
occur	as	a	result	of	accidents,	birth	defects,	or	treatment	for	diseases,	such	as	breast	cancer.	Rochester,	NY:	Monroe	County	Women’s	Health	Partnership,	October	1997.	There	is	a	shrinking	base	of	experienced	mammography	radiologists	and	technologists	5.	Oncology	The	study	and	treatment	of	cancer.	A	left	craniocaudad	mammogram	(A)	reveals	a
medial	abnormality	(arrow)	that	is	almost	imperceptible	on	the	MLO	view	(arrow)	(B).	The	breast	is	primarily	drained	via	the	axillary	lymph	node	basin,	with	the	internal	mammary	and	supraclavicular	regions	being	secondary	routes	(Figure	23-7).	(H)	Gently	rotate	the	triceps	muscle	posteriorly	and	superiorly	bending	the	elbow	and	resting	just	the
upper	portion	of	the	humerus	on	the	top	of	the	image	receptor.	In	low	doses,	x-rays	are	used	for	making	images	that	help	diagnose	disease,	and	in	high	doses	to	treat	cancer.	The	XCCL	may	be	limited	in	reaching	extreme	posterolateral	structures.	These	calcifications	are	clustered	or	scattered,	may	be	multifocal,	and	may	occur	bilaterally.	It	moves	in
wide	orbits	of	fast	spins	and	then	it	wobbles	and	falls	with	slower	reduced	energy,	an	event	called	precession.	Most	positions	can	be	described	by	the	direction	of	the	x-ray	beam8	(Table	7-1).	When	evaluating	the	results,	the	physicist	first	notes	trends	in	the	recorded	information.	These	phototimers	can	also	compensate	for	reciprocity	law	failure.	For
instance,	has	she	or	her	doctor	felt	any	new	lumps	or	thickenings;	has	she	had	any	recent	nipple	discharge,	any	rashes	or	trauma	to	the	breast	area,	or	any	type	of	breast	surgery;	or	does	she	have	any	concerns	or	questions	regarding	her	breast	health?	A	specific	portion	of	the	breast	is	missed	in	each	position	we	do.	Screening	strategies	aim	to
increase	compliance.	The	Small	Breast	In	general,	the	technologist	can	apply	the	same	methods	that	achieve	good	results	for	posterior	abnormalities	to	the	small	breast.	In	its	earliest	clinical	use,	breast	MR	was	considered	primarily	as	an	adjunctive	problem-solving	tool	to	mammography	and	ultrasound	in	diagnosing	anomalies	in	soft	tissue.	Contact
the	American	College	of	Radiology	or	other	accrediting	bodies	of	MQSA	for	current	recommended	test	procedures.	Step	the	patient	forward	and	have	her	bend	excessively	forward	at	the	waist	to	ensure	that	the	abdomen	does	not	encroach	in	the	x-ray	field.	December	14,	2005.	Pixel	count,	or	resolution,	of	the	printer	can	result	in	an	image	so	large
that	more	than	one	film	is	required	to	print	the	entire	breast.	Implant	Displaced	(ID)\Modified	Compression	Technique	for	Augmented	Breasts\Eklund	Method	Application	This	method	is	applicable	for	patients	with	implants,	both	from	augmentation	and	reconstruction	following	mastectomy.13	The	purpose	of	this	modified	compression	technique	is	to
image	portions	of	the	breast	that	escape	visualization	because	of	superimposing	the	implant.	As	early	as	1769,	British	courts	decided	medical	negligence	cases	that	established	a	standard	of	care	assessing	a	physician’s	conduct.	If	the	disease	is	regional,	the	5-year	figure	is	80%,	with	the	10-year	mark	reduced	to	67%.3	The	goal	for	treatment	of	all	life-
threatening	disease	is	survival—survival	without	recurrence.	The	cleavage	of	the	breast.	Milk	of	calcium	Occurs	in	microcysts	when	the	cyst	contains	radiopaque	particles	mixed	with	the	fluid.	Siemens,	September	10,	2009.	Rarely	is	it	possible	to	image	the	entire	breast	with	two	views.	2002;15:141–152.	This	system	increased	speed	and	reduced
dosage,	but	with	slightly	less	resolution	and	contrast,	for	use	with	younger	or	infirm	clients.	To	capture	market	share	and	keep	abreast	of	every	innovation	created	by	their	competitors,	various	assortments	of	machines	were	quickly	designed,	fabricated,	and	sold.	•	353	rent	(2008)	cost	of	a	cassette	is	$800–$1000.	When	fat	dies,	it	creates	oil.	About
the	Staff	As	important	as	a	clean	and	comfortable	environment	is,	the	personality	and	friendliness	of	the	staff	is	what	most	patients	will	remember.	How	many	existing	analog	mammography	units	are	already	in	place?	SWEDISH	SURVIVAL	STATISTICS	Five	mammography	screening	trials	began	in	Sweden	in	the	1970s	and	ended	in	the	1980s.
Perform	the	CC	to	image	as	much	medial	breast	tissue	as	possible.	Lateral	views	(ML/LM)	give	superior	or	inferior	location	of	a	lesion	relative	to	the	nipple.	See	also	specific	components	dedicated,	219	development	of,	219,	219t	electrical	power	in,	223–230	alternating	current,	223–224,	224f	variations,	225t	electrical	requirements	for,	220
ergonomics	of,	220–221,	220f	grids	for,	230–232,	230f–232f	high-frequency/constant	potential,	225–226,	226f	image	production	factors	for,	222,	223t	kilovoltage	settings	for,	226–228,	227f–228f,	230	performance	of,	220	portability	of,	220	purpose	of,	219	ripple	and,	224–225,	225f	space	requirements	for,	220	sweet	spot	in,	240	technical	capabilities
of,	221–222	x-ray	tubes	in,	237–243.	Birdcage	coil	An	RF	volume	coil	designed	to	produce	a	homogeneous	B1	field.	The	use	of	a	grid	increases	patient	exposure,	increases	tube	Film	and	screen	manufacturers	continue	to	improve	their	products;	many	systems	are	able	to	resolve	approximately	20	to	22	lp/mm.	Only	about	6%	of	women	with	breast
cancer	have	breast	pain	as	their	first	sign	of	cancer.	Reports	of	recurrence	rates	after	BCT	are	7%	at	5	years	and	14%	at	10	years.6	Early	detection	of	recurrence	requires	a	subsequent	mastectomy	and	influences	survival	rates.	The	Radiologic	Science	Inc.	It	has	high	xray	absorption	efficiency	with	excellent	intrinsic	resolution.	Therefore,	results	were
inconsistent	and	the	technology	was	largely	abandoned.	Study	state	A	record	of	who	read	data	and	when.	Notice	the	outward	projection	from	the	base	of	the	breast.	Available	at:	featured	categories.	When	appearance	is	unilateral,	the	pectoral	muscle	can	imitate	a	carcinoma	(Figure	7-25).	For	some	units	the	established	reference	is	located	on	the
biopsy	compression	plate	between	the	compressed	breast	and	the	x-ray	tube.	Radiologists	need	to	maintain	focused	concentration	while	searching	every	image	for	these	smaller	indicators	of	disease	and/or	subtle	changes	in	breast	tissue	when	compared	with	prior	images.	Godinez	J,	Gombos	EC,	Chikarmanesa	SA,	Griffin	GK,	et	al.	The	patient	can
listen	to	music	or	can	be	provided	earplugs	that	help	reduce	the	noise.	Spontaneous	discharge	4.	Generally	this	consists	of	two	5-MP	monitors	on	which	to	review	the	images,	a	3-MP	multimodality	monitor	on	which	to	view	breast	ultrasound	and/or	MRI	examinations,	and	a	keypad	for	efficient	postprocessing	commands19	(Figure	15-25).	CR	versus	DR
The	decision	to	use	CR	or	DR	imaging	is	usually	based	on	a	number	of	factors.	2008;9(19):6.	The	disadvantage	is	that	there	is	more	off-focus	radiation	produced	with	a	rotating	system.	These	have	given	way	to	LCD	monitors.	The	most	popular	of	the	reconstruction	options,	especially	if	the	woman	has	excess	belly	fat	or	an	abdomen	stretched	by
pregnancy.	2005;185:481–487.	It	is	evident	the	technologist	will	have	to	do	more	work	to	pull	the	breast	into	view,	or	will	miss	breast	tissue.	This	will	flatten	the	shoulder	and	axilla	area.	It	was	splashed	there	while	drawing	up	contrast	in	preparation	for	a	ductogram.	From	the	magnet	isocenter	to	the	edge	of	the	magnet	in	one	direction,	the	gradient
field	increases;	while	from	the	isocenter	to	the	opposite	end,	the	strength	of	the	gradient	field	decreases.	The	radiologist	is	the	diagnostician	who	is	able	to	correlate	the	clinical	breast	examination	with	the	findings	on	x-ray	and	ultrasound	images,	to	focus	on	regions	of	interest	during	the	diagnostic	mammogram,	and	to	perform	a	biopsy	using
ultrasound	or	x-ray	guidance	when	required.	Advance.	PROCESSING	Processor	Maintenance	Many	different	makes	and	models	of	film	processors	and	different	types	of	processing	are	available.	To	determine	the	angle	and	direction	of	obliquity,	draw	an	imaginary	line	from	the	nipple	to	the	abnormality.	Lymph	nodes	are	filters	found	along	the
lymphatic	system;	they	trap	and	eliminate	these	unwanted	substances	by	a	process	known	as	phagocytosis.	Available	at:	Radiation-EmittingProducts/MammographyQualityStandardsActand	Program/FacilityScorecard/default.htm.	Deodorants	and	powders	are	usually	seen	on	a	film	within	skinfolds	or	creases,	where	perspiration	has	caused	them	to
become	caked.	A	BRCA	gene	test	does	not	test	for	cancer	itself.	Tracing	the	missed	tissue	back	to	the	breast	illustrates	the	LOQ	is	the	missing	breast	tissue.	For	any	facility	to	perform	mammography	in	the	United	States,	it	must	first	be	certified	by	the	Food	and	Drug	Administration	(FDA),	and	the	certificate	must	be	displayed	in	the	facility,	for	the
public	to	see.	There	are	10	to	25	million	pixels	in	a	typical	digital	array;	the	collection	of	pixels	is	also	called	a	matrix8,9,14	(Figure	15-5).	1971	Although	its	use	was	reported	in	the	literature	as	far	back	as	1960,	xeroradiography	was	not	introduced	commercially	until	1971.	Also	may	be	any	range	of	obliquities.	There	is	no	contrast	differentiation	here;
thus,	every	effort	should	be	made	to	avoid	Compton	scatter.	(A)	A	small	bandwidth	allows	images	to	travel	but	the	speed	may	be	slow,	depending	on	traffic	within	the	network.	Using	the	line	pair	resolution	test	measures	the	system	performance	and	is	the	preferred	method	to	evaluate	a	system.	Rochester,	NY:	Logan-Young;	1989.	This	is	the	result	of
the	stereotactic	geometry	of	each	system.	Mammography	Quality	Control	Manual.	1993;32(1):3–8.	July	10,	2009.	There	are	a	number	of	methods	described	to	help	patients	relax	in	Chapter	3.	Obvious	differences	in	polarity	or	measurement	would	signal	an	error.	Electronic	storage	can	be	managed	on-site	or	off-site,	by	PACS	servers,	or	stored	on
removable	media	such	as	CD,	DVD,	or	tape.	A	sudden	onset	of	disease	that	is	characterized	by	a	reddened,	swollen,	edematous	breast.	Darkroom	personnel	should	be	aware	that	some	clothing	and	jewelry	can	cause	film	fogging;	luminescent	watch	faces,	glow-in-thedark-Band-Aids,	and	clothes	can	fog	film.	Low	tide	As	online	storage	reaches	the
upper	limit	of	its	working	capacity	(or	“high-tide”	point)	the	system	deletes	data	files	according	to	preset	criteria	in	order	to	create	space	for	the	acquisition	of	new	data	files.	Ambler:	Lippincott	Williams	&	Wilkins;	2004.)	(B)	Chemotherapy	can	also	be	in	pill	form.	Vasculitis	A	general	term	for	a	group	of	diseases	that	feature	inflammation	of	the	blood
vessels.	The	LIQ	of	the	breast	is	demonstrated	free	of	superimposition	of	other	quadrants.	Loss	of	heterozygosity	in	normal	breast	epithelial	tissue	and	benign	lesions	in	BRCA1/2	carriers	with	breast	cancer.	Because	each	case	is	unique,	one	view	will	not	address	all	•	185	R	CC	A	R	CC	B	R	CC	C	Figure	10-1	Technologist	input.	In	1977,	Xonics	12	•
Unit	1	/	Mammography—Common	Topics	manufactured	an	x-ray	machine	that	used	electron	radiography.	A	cooler	temperature	may	cause	the	emulsion	to	crack	and	peel.	Presented	at	RSNA	Annual	Meeting	2006,	Chicago,	IL,	Dec.	Round	Two:	ACRIN/DMIST	Study	What	Exactly	Is	a	Digital	Image?	(Reprinted	with	permission	from	the	American
Cancer	Society.	Before	the	patient	ever	sees	the	front	of	your	building,	she	will	be	calling	to	schedule	an	appointment.	Focal	spot	The	area	on	the	anode	of	an	x-ray	tube	that	is	struck	by	electrons	and	from	which	the	resulting	x-rays	are	emitted.	The	familiar	X,	Y,	Z	coordinates	are	the	distances	from	the	reference	point	in	the	X	(left-right	axis),	Y	(up-
down	axis),	and	Z	(depth)	directions	(Figure	20-5).	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	•	455	Scout	Field	A	wider	aperture	may	be	available	with	a	matching	compression	paddle.	Provide	earplugs	and	a	call	button	for	the	patient.	(FP)	(FP)	(EP)	(FP)	Highly	suggestive	malignancy	Recommend	further	imaging	studies	Benign/probably
Benign/negative	Total	#	mammos	(TP		FP)	#	Screening	pts.	By	1996,	the	battle	between	those	for	and	those	against	screening	mammograms	of	women	aged	40	to	49	reached	a	climax.	Experts	.	•	To	connect	current	work-related	pressures	on	radiologists	to	a	staffing	shortage	and	a	changing	role	for	radiologic	technologists	who	specialize	in



mammography.	Breast	cancer	2000	BC	to	2000	AD—time	for	a	paradigm	shift?	•	For	women	who	have	encapsulated	implants,	and	using	the	Eklund	modified	compression	technique	is	not	feasible,	a	60	SIO	serves	as	a	third	projection	to	image	the	UIQ	and	LOQ	hidden	on	the	CC	and	MLO	views.	Apply	enough	compression	to	hold	the	tissue	in	place
and	prevent	motion.	If	breast	compression	is	marginally	close	to	allowing	positive	stroke	margin,	releasing	compression	slightly	may	provide	the	few	millimeters	necessary	to	produce	a	positive	stroke	margin.	The	schematics	illustrate	abnormalities	in	a	grid	array	corresponding	to	superior,	midbreast,	and	inferior	and	lateral,	central,	and	medial
locations.	•	265	Figure	11-60	Example	of	a	multicase	film	digitizer.	However,	it	can	be	a	factor	with	mobile	mammography	routes	that	process	films	at	the	end	of	the	day	or	at	facilities	that	continue	to	perform	examinations	while	waiting	for	their	processor	to	be	repaired.	1997;205:417–422.	Available	at:
docroot/ped/content/ped_2_3x_acs_cancer_detection_guidelines_	36.asp.	Hussman	K,	Rensio	R,	Phillips	J,	et	al.	Home	page	on	the	internet,	last	updated	March	9,	2010.	Saslow	D,	Boetes	C,	Burke	W,	et	al.	Identify	and	correct	these	problems.	Perhaps	the	best	way	to	summarize	all	the	currently	known	risk	factors	for	breast	cancer	is	to	view	them	in
terms	of	the	ultimate	search	for	the	woman	at	highest	risk.	It	takes	much	less	time	than	finding	a	chart	and	delivering	it	to	the	radiologist	while	the	caller	waits	on	the	phone.	On	the	craniocaudad	projection	they	appear	faint,	ill-defined,	and	smudgy	(Figure	6-21A).	Removal	and	reinsertion	for	multiple	samples	is	necessary,	emptying	the	sample	notch
after	each	pass.	•	Facilities	are	available	for	the	diagnosis	and	treatment	of	patients	with	positive	screening	results.	Because	compression	over	the	biopsy	area	is	not	possible	due	to	the	open	biopsy	window,	the	technologist	should	spread	the	skin	over	the	area,	using	her	thumbs	to	make	the	skin	tight	(Figure	20-53).	Diseases	of	the	Breast.	The
mammography	study	should	include:	•	CC	•	MLO	•	Axilla	view	on	the	affected	side	174	•	Unit	1	/	Mammography—Common	Topics	SUP.	Chapter	15	/	Creating	the	Digital	Image	5.	The	combination	may	help	Chapter	23	/	Breast	Cancer	Treatments	decrease	the	chance	of	recurrence	the	most.	For	example,	once	a	facility	becomes	completely	digital	and
paperless,	there	will	be	no	need	for	a	person	to	pull	charts	for	the	next	day’s	appointments	because	all	of	the	files	now	reside	in	the	computer	server.	Accessed	September	28,	2009.	(A)	The	normal	state.	1987;37(1):33–48.	Screening	mammography	consists	of	a	single-volume	image	of	each	breast	in	at	least	two	different	projections:	mediolateral
oblique	(MLO)	and	craniocaudal	(CC)	(Figures	21-24	and	21-25).	There	are	some	types	of	cancers	that	are	not	visualized	on	a	mammogram.	In	1995	the	reasons	for	dissatisfaction	included	interference	from	managed	care,	government	regulations,	and	increased	administrative	burdens.	Migration	of	breast	biopsy	localization	wire.	Lift	the	breast	and
pull	up	and	outward,	slightly	rotate	the	patient	inward	toward	the	image	receptor	to	include	all	lateral	breast	tissue	and	the	IMF.	Fewer	employees.	Immediately	after	the	conference,	media	coverage	of	the	panel’s	conclusions	was	unmerciful.	Digital	mammo	takes	longer	to	interpret	than	screen-film.	Let’s	compare	analog	with	digital	imaging	to
discover	what	concepts	are	common	to	both	methods	and	the	ways	in	which	these	techniques	differ.7	See	Table	14-3.	(A)	Glandular	tissue	(B)	increases	with	pregnancy.	For	example	in	some	cases,	CC	and	MLO	projections	are	enough	to	prove	that	an	abnormality	exists	or	is	simply	tissue	overlap.	ACR	BI-RADS	Atlas.	This	keeps	the	functions	confined
to	a	space-saving	location	to	minimize	moving	a	mouse	across	a	mouse	pad.	To	limit	operator	exposure	to	well	below	0.1	mSv/week	based	on	40	patients/day,	5	days/week.	1989;90:1556.	Chapter	4	/	The	Mammography	Technologist’s	Expanding	Role	48.	Electronic	data	compression	allows	information	to	be	stored	in	a	smaller	package.	Each
radiologist	has	a	preferred	way	of	looking	at	the	images	in	a	study,	particularly	in	mammography.	1996;87:1092–1096.	This	allows	the	maximum	number	of	projections	for	accessing	the	breast.	A	classification	system,	Baker’s	scale13	(Table	10-2)	labels	the	degree	of	hardening	or	contracture	of	the	capsule.	Cubic	grain	film	This	refers	to	the	shape	of
the	silver	halide	crystals	in	the	emulsion	of	mammography	film.	See	Hormone	replacement	therapy	(HRT)	Humidity	of	air	in	darkroom,	275,	275f	HVL.	In	SBB	System	2,	the	abnormalities	will	appear	to	shift	away	from	one	another,	thus	the	shaded	areas	will	be	the	area	of	search	(B).	A	third	lateromedial	lateral	view	(C)	(to	bring	the	abnormality	in
closer	proximity	to	the	image	receptor	for	optimum	detail)	clearly	demonstrates	this	abnormality	(arrow).	Mammography	technologists	promote	breast	health	and	inspire	their	clients	to	encourage	their	family	members	and	friends	to	have	mammograms.	10.	While	PACS	vendors	are	responsible	for	all	imaging	modalities,	mammography	equipment
manufacturers	specialize	because	they	cater	to	only	one	modality.	Not	only	does	a	good	audit	boost	morale	but	it	also	inspires	continued	excellence	in	mammographic	imaging.	Typically,	a	PACS	consists	of	an	archive	device,	diagnostic	viewing	workstations	for	radiologists,	clinical	review	workstations,	servers	to	distribute	the	images	throughout	the
network	and	software	to	manage	the	databases	and	workflow.	Movement	toward	digital	mammography	has	an	unwanted	side	effect.	Amorphous	selenium	detectors	are	used	in	direct	conversion	systems.	Santa	Clara,	CA.)	This	is	usually	done	by	shining	light	in	a	controlled	manner	through	the	film,	and	then	capturing	the	measured	amount	of	light
that	passes	through	each	pixel	area.	1987;November:88–98.	This	review,	along	with	the	physicist’s	testing,	must	be	documented	in	a	written	report,	called	the	physicist’s	facility	survey.	1995;87	(21):1622–1629.	Novak	R.	If	the	salivary	screening	did	show	a	positive	result,	a	mammogram	or	other	imaging	test	would	be	necessary	to	determine	in	which
breast	the	cancer	was	located.	General	diagnostic	x-ray	has	been	digital	for	almost	three	decades;	mammography,	the	final	holdout	still	using	film	imaging,	is	the	last	to	go	digital.	A	fast	film,	it	proved	too	low	in	contrast,	especially	in	the	toe	of	the	Heurter	and	Driffield	(H&D)	characteristic	curve,	and	exhibited	a	lower	resolution	because	it	was	a
double	emulsion	film.	Tertiary	Prevention	This	level	of	prevention	is	focused	on	the	recurrence	of	breast	cancer.	(Note	the	UOQ	is	well	visualized	on	the	MLO).	Consider	the	following	steps	when	designing	a	protocol:	1.	You	can	be	casual:	it’s	morning	about	10	AM;	or	a	bit	more	formal:	it’s	10:17	AM;	or	if	the	occasion	(such	as	a	sports	race)	calls	for
exact	precision,	you	may	present	time	to	include	a	fraction	of	a	second	as	10:17:21:36	(Figure	15-1).	Lobular	carcinoma	This	label	indicates	a	cancer	type	rather	than	a	location	of	origin,	characteristically	of	low	density	with	nonspecific	borders.	Note	the	forward	movement	of	the	mole	on	the	patient’s	breast.	Clinical	diagnosis:	This	is	the	preliminary
diagnosis	physicians	(referring	radiologist,	oncologist)	were	expecting	before	the	breast	tissue	sample	was	tested.	(A)	CC	and	MLO	views	(B)	Lateral	and	magnified	views	show	a	posterior	lesion.	Depth	perception	is	severely	inhibited	(in	the	absence	of	other	visual	or	familiar	clues)	with	vision	loss	in	one	eye,	or	only	one	perspective	of	the	object.
Available	at:	.	CA	Cancer	J	Clin.	Finally,	the	statistics	on	breast	cancer	and	medical	treatment	required	an	update.	The	compression	should	be	tested	in	both	the	power	drive	and	manual	modes.	Compression	Compression	is	invaluable	to	the	mammographic	process,	both	in	film/screen	and	digital	mammography.4,10	Gradually	applied,	vigorous
compression	allows	for	dose	and	scatter	reduction,	decreased	motion	and	geometric	unsharpness,	increased	contrast,	and	the	separation	of	breast	structures.	New	Ultrasound	Methods	(Compound,	Doppler,	3D,	Full	Breast	Ultrasonography,	Elastography)	Figure	22-7	The	Hologic	tomosynthesis	unit	looks	similar	to	the	Hologic	Selenia	FFDM	unit,	but
the	tube	head	rotates	independently	from	the	digital	receptor	to	acquire	images	that	can	be	reconstructed	into	3D	rendering.	(C)	Tangential	view.	Sentinel	Lymph	Node	Sentinel	lymph	node	dissection	is	an	alternative	to	axillary	node	dissection.	The	advantages	of	lumpectomy	include	preservation	of	the	appearance	of	the	breast,	preservation	of
sensations	within	the	lymph	nodes	Figure	23-5	Lumpectomy	removes	the	tumor	plus	a	small	amount	of	healthy	tissue	surrounding	the	cancer.	An	increase	in	focal	spot	•	556	size,	which	may	accompany	deterioration	of	the	x-ray	tube,	reduces	the	ability	to	define	small	structures.	Hardware	interface	The	physical	attachment	of	computer	electronic
devices	to	allow	communication	with	each	other.	2002;94(18):1373–1380.	While	the	assistant	applies	this	negative	pressure,	the	radiologist	slides	the	needle	in	and	out	of	the	lesion	ten	to	twenty	times,	angling	it	in	several	directions,	to	obtain	cellular	material	samplings	from	all	areas	of	the	mass	(Figure	19-16).	2006	Session	SSG01-04:	Breast
Imaging	(digital	tomosynthesis).	The	manpower	shortage	plus	an	increased	demand	for	mammography	services	equals	pressure	for	change,	and	the	change	seen	as	most	promising	includes	an	attractive	career	option	for	skilled	and	motivated	mammography	technologists.	Pregnancy	and	Lactation	Changes	within	the	breast	are	evident	within	several
weeks	of	conception.	Desponds	L,	Depeursinge	C,	Grecescu	M,	et	al.	If	the	calcifications	are	not	clearly	benign	or	malignant,	how	do	you	classify	them?	Effectiveness	of	UK	radiographer	image	reading.	A	new	mass	density	evident	on	the	CC	(A)	(arrow);	the	opposing	MLO	is	too	great	an	angle	to	rely	upon	to	determine	overlap	for	this	small
abnormality.	There	are	four	major	reasons	to	screen	women	aged	40	to	49:	(a)	it	is	effective,	(b)	cancer	tends	to	have	a	rapid	growth	rate	in	women	aged	40	to	49,	(c)	there	is	an	increased	incidence	of	developing	cancer	in	women	in	their	40s,	and	(d)	annual	screening	means	a	reduced	mortality	rate.	Lasers,	used	in	everything	from	tissue	ablation	to
permanent	hair	removal,	had	their	origin	in	military	radar-related	projects.	If	removal	of	a	large	tumor	plus	some	surrounding	healthy	tissue	in	a	small	breast	results	in	gross	disfigurement,	with	the	two	breasts	now	very	asymmetric	in	size,	mastectomy	with	reconstruction	may	be	the	better	option.	As	healing	progresses,	these	sensations	lessen.	A
pertinent	surgical	history	is	critical	in	these	cases,	especially	in	the	absence	of	a	prior	mammographic	study	(Figure	10-34).	Philips.	Make	another	light	exposure,	and	then	compare	the	two	radiographs	to	identify	the	artifacts	that	remain	visible.	The	vacuum	transports	the	sample	for	retrieval	(D).	The	result:	if	you	took	four	images	and	the	radiologist
made	a	mark	on	one	of	them,	there	will	now	be	five	images	stored	in	PACS.	Common	servers	are	Web	servers,	mail	servers,	and	LAN	servers.	2004;292:2735–2742.	Genetic	counseling	is	designed	to	provide	patients	and	their	families	with	information	about	their	condition	and	help	them	make	informed	decisions.	1992;184:613–617.	The	technologist	is
the	only	person	who	views	the	breast	under	compression.	1997;63(9):827–830.	Every	surgeon	today	recognizes	the	need	for	preoperative	localization	under	mammographic	guidance.	Blocking	the	passage	of	x-rays;	the	white	or	dense	areas	of	a	radiograph.	a	Some	useful	comparisons	•	5	bytes		the	average	English	word	•	2	kilobytes		one	typewritten
page	•	5	megabytes		Complete	works	of	Shakespeare,	1	typical	mp3	song,	30	seconds	of	broadcast	—	quality	video	•	100	megabytes		8	minutes	of	broadcast	video,	20	King	James	Bibles	•	3	gigabytes		200,000	telephone	book	pages	Approximate	size	of	several	digital	radiography	examinations	•	1	MB		One	view	chest	x-ray	•	5	MB		One	view	cervical
spine	•	10	MB		One	view	lumbar	spine	examination	•	50	MB		One	view	of	a	digital	mammogram	B	Kb	KB	Mb	MB	GB	TB	PB	EB	ZB	1	b	Bits	in	a	Nibbles	in	a	Bytes	in	a	Kilobits	in	a	Kilobytes	in	a	Megabits	in	a	Megabytes	in	a	Gigabytes	in	a	Terabytes	Petabytes	Exabytes	Zettabytes	BIT	ABBREVIATION	Table	18-1	•	Visualizing	Data	and	Storage	Spacea
Chapter	18	/	Nonimaging	Components	of	the	FFDM	Network	•	389	Processed	versus	Raw	Images	Data	Compression	Because	of	space	constrictions,	there	is	often	a	discussion	as	to	which	image	should	be	saved	in	the	archive:	the	raw	or	processed	image.	In	mammography,	their	analysis	categorizes	the	misdiagnosis.	Under	certain	circumstances,	this
category	may	be	used	after	a	full	mammographic	workup.	These	visual	observations	should	be	noted	on	the	history	sheet	that	accompanies	the	images.	The	following	methods	will	yield	the	necessary	information	to	make	a	definitive	diagnosis	(see	Chapter	7	for	a	description	of	the	positions).	Chatter	Artifact	found	on	films;	caused	by	the	irregular
turning	of	rollers	within	the	processor.	Therefore,	much	of	the	testing	included	in	MQSA	is	specific	to	film/screen	imaging.	Tamoxifen	also	reduces	the	likelihood	of	developing	LCIS	and	DCIS,	while	raloxifene	has	no	effect	on	these	types	of	breast	cancer.	The	impact	of	image-directed	core	biopsy	on	the	practice	of	breast	surgery:	a	new	algorithm	for	a
changing	technology.	gradient–echo	pulse	cycle	Figure	21-11	Suppression	techniques.	For	example,	describe	the	lesion	denoted	by	the	“x”	as	“right	breast	UOQ	at	approximately	the	10:30	position”.	Also	today,	there	are	many	pharmaceutical	agents	that	ameliorate	the	side	effects	brought	about	by	the	various	treatments.	Also,	note	the	presence	of
pectoral	muscle	on	I	(R	CC);	in	the	following	mammogram	(J)	less	muscle	is	evident,	but	J	demonstrates	more	of	the	breast	tissue;	the	pectoral	muscle	is	not	always	an	indicator	of	positioning	efficiency	on	the	CC	projection.	The	individual	MTF	of	each	subsystem	in	the	imaging	chain	(e.g.,	pixel	size,	focal	spot	size,	line	spread	function,	magnification)
is	taken	into	account.	1960;13:77–78.	•	Having	to	scroll	through	files	to	see	current	and	prior	images	(hanging	protocols).	Handbook	of	Breast	Imaging.	Turn	the	patient’s	126	•	Unit	1	/	Mammography—Common	Topics	A	B	C	feet	and	body	toward	the	unit.	Atlas	of	Film-Screen	Mammography.	THE	START	OF	MODERN	MAMMOGRAPHY	Doctor
Warren	produced	his	initial	breast	images	in	1924	using	the	only	x-ray	machine	in	his	facility	(Figure	1-3).	Use	caution	when	compressing	the	implanted	breast,	allowing	the	patient	to	control	the	examination.	Deletion	of	examinations	from	the	online	storage	starts	at	a	point	when	the	number	of	stored	images	is	a	little	below	the	maximum	capacity	of
the	online	storage,	for	example	90%.	It	is	important	to	remember	that	just	as	with	analog	imaging,	artifacts	are	not	always	caused	by	a	defect	in	the	image	receptor.	Discuss	the	effects	of	humidity,	temperature,	and	ventilation	variations	in	the	darkroom.	However	they	will	always	be	available	from	the	nearline	or	offline	archive.	This	patient	presents
with	a	palpable	mass	in	the	left	breast	at	10:30,	high	on	the	chest	wall	that	is	partially	present	on	the	mammogram	(A,B)	(arrow).	Cambridge:	Blackwell	Science;	1996:20.)	shift	of	image	receptor	film	no	shift	for	determining	target	coordinates.	Studies	of	the	mortality	of	atomic	bomb	survivors.	The	Mammography	Quality	Standards	Act	(MQSA)	was
designed	as	a	guide	to	lead	us	through	the	steps	that	are	taken	as	each	image	is	acquired	and	processed	and	follows	through	with	assurances	of	the	accrediting	body	and	staff	qualifications,	facility	protocols,	and	image	accessibility.	Available	at:	www.rtanswers.org/	treatmentinformation/index.aspx.	Stereotaxic	screw	needle	biopsy	of	nonpalpable
breast	lesions.	Access	to	mammography	may	worsen	in	future.	However	the	breast	is	never	truly	resting.	If	the	breast	is	large	enough,	choose	a	projection	that	allows	nipple	rotation	upward	or	downward	to	cover	the	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	C	A	B	D	Figure	20-74	Abnormality	access.	When	addressing	comfort	issues,	be
judicious	with	padding	for	the	shoulder	or	ribs.	Have	patient	change	clothes	and	use	the	bathroom.	The	second	read	miss—A	suspicious	area	not	seen	by	the	first	reader,	but	picked	up	by	the	second	reader	in	a	facility	where	reading	films	twice	is	routine.	Progesterone	A	hormone	responsible	for	lobular	proliferation	and	growth	in	the	breast	as	well	as
other	systemic	functions.	The	disadvantage	is	that	the	facility	will	need	more	time	to	collect	and	analyze	the	additional	data.	Other	options	are	the	use	of	independent	consulting	companies	to	perform	your	audit,	or	the	formation	of	a	community	partnership	to	perform	the	audit	for	a	number	of	facilities.28	It	Chapter	13	/	Quality	Assurance	in
Film/Screen	Mammography	may	be	worthy	to	note	that	some	state	health	departments,	such	as	in	Vermont	and	parts	of	Colorado,	have	already	implemented	such	community	audits.16	•	Daily—Log	all	patients	included	in	the	audit	into	the	system	daily.	Appt	created	in	RIS	HL7	message	sent	from	RIS	to	PACS	with	exam	ordered	info	2.	Screen-Film
Systems,	Image	Receptors,	and	Film	Processors.	A	lesion	may	be	benign	or	malignant.	See	Automated	whole	breast	ultrasound	(AWBU)	AWS.	Digital	subscriber	lines	(DSL)	A	digital	WAN	technology	that	brings	high-speed	digital	networking	to	the	home	or	office.	National	survey	of	mammographic	facilities	in	1985,1988	and	1992.	b	Chapter	2	/
Background	Information	and	the	Need	for	Screening	The	breasts	are	symmetrical;	that	is,	they	are	mirror	images	of	one	another.	Maturo	VG,	Zusmer	NR,	Gilson	AJ,	et	al.	Encourage	the	patient	to	relax	her	upper	torso	to	encourage	the	breast	tissue	to	fall	forward.	Implementing	digital	quality	control	in	a	breast	center.	The	Beekley	Corp.	Radiology
information	system	(RIS)	A	computer	system	that	stores	the	appointment	information	for	a	radiology	department	and	may	be	linked	to	a	HIS	and/or	a	PACS.	These	anxieties	can	be	laid	to	rest	with	proper	respect	and	treatment,	a	thorough	explanation	of	the	purpose	of	the	examination,	and	education	in	breast	health.	These	limitations	suggest	a	few
reasons	behind	the	cautious	move	by	the	American	Cancer	Society	toward	recommendations	for	screening	breast	MR	in	clinical	practice.3	One	MRI	weakness	is	specificity	for	anomalies.	This	new	growth	is	caused	by	a	chemical	released	from	the	tumor	cells.	AJR.	Clock	speed	refers	to	the	speed	at	which	instructions	are	executed;	they	are	expressed
in	MHz	(megahertz)	or	GHz	(gigahertz).	The	Larmor	equation	states:	“The	processional	frequency	of	the	magnetic	moments	increases	or	decreases,	depending	on	the	magnetic	field	strength	they	experience	at	different	points	along	the	gradient.	Digital	imaging	relies	on	wide	dynamic	range	detectors	to	effectively	perform	this	windowing	throughout
the	range	of	breast	tissue,	allowing	optimal	visualization	from	adipose	tissue	to	glandular	tissue.18	Resolution	is	the	ability	to	visualize	very	small	structures.	Other	equipment	necessary	for	a	ductogram	includes	a	nonionic	contrast	agent,	a	small	syringe	(generally	less	than	5	cc),	a	19-gauge	needle	for	extracting	the	contrast	agent,	cytology	slides	and
fixative,	tape,	magnifying	glasses,	and	a	bright	light	to	illuminate	the	nipple	area.	They	can	be	quite	large	and	usually	respond	to	hormonal	changes	in	the	body.	Gently	but	firmly	pull	the	breast	outward	and	forward,	centering	it	on	the	image	receptor.	A	variety	of	equipment	is	currently	available,	ranging	from	lowcost	mammographic	units	with	few
features	to	high-cost	units	with	many	built-in	features.	The	computer	cannot	recognize	the	difference	between	the	positive/negative	projections,	and	can	make	accurate	calculations	only	for	the	preprogrammed	order	of	image	acquisition.	This	is	especially	true	when	performing	FNAC,	yielding	exceptional	accuracy	in	trained	hands.	Also,	there	can	be
many	distractions	for	the	interpreting	radiologist	in	busy	settings.	the	speed	.	October	19,	1987.	A	PACS	broker	is	used	where	a	PACS	is	not	able	to	interface	directly	to	another	system	using	existing	standards,	for	example,	HL7.	To	discuss	physiology	of	the	breast,	it	is	first	necessary	to	define	the	“resting	breast.”	In	this	case	“resting”	means	that
there	is	no	pregnancy	or	lactation.	Recognition	and	management	of	hereditary	breast	cancer	syndromes.	Like	a	spinning	top	that	slows	and	wobbles,	sometimes	it	falls	sideways	90	or	180,	changing	its	orientation.	Extralobular	terminal	duct	The	small	duct	just	outside	and	leading	to	the	lobule.	Rochester,	NY.)	Case	Study	21-2	What	do	the	breast	MR
images	in	Figure	21-19	illustrate?	Where	is	it	located?	Staffing:	Physicians,	RTs,	and	Related	Support	Personnel	Radiologist	support	and	continuing	interest	in	providing	mammography	services	are	key	factors	for	staffing.	36.	The	first	stage	of	disease	development	begins	with	initiation,	a	rapid	and	irreversible	alteration	of	DNA	by	a	carcinogen.
Whatever	the	reason,	the	patient’s	anxiety	level	will	increase.	Additionally,	a	tangential	view	is	useful	to	determine	skin	calcium.	Image	only	the	affected	area	of	the	breast.	This	is	useful	when	displaying	full	resolution	images	on	a	smaller	display,	where	it	is	not	possible	to	view	the	entire	image	at	once.	A	special	thanks	to	Amy	Millholen,	our	product
manager,	and	the	designer,	artist,	and	compositor,	who	took	this	book	in	draft	form	and	produced	this	current	book.	296	•	Unit	2	/	Film/Screen	Mammography	A	B	Figure	13-8	(A)	An	example	of	repeat/reject	log	sheet	used	by	technologists	to	record	the	number	and	reason	for	repeated	or	rejected	films	during	study.	If	solution	levels	become	too	low,
sediment	from	the	tanks	could	enter	the	processor,	and	cause	damage.	214	•	Unit	1	/	Mammography—Common	Topics	R	CC	A	R	MLO	BREAST	CONSERVATION	THERAPY	(LUMPECTOMY	WITH	OR	WITHOUT	IRRADIATION)	Long-term	clinical	trials	demonstrate	similar	survival	rates	between	mastectomy	and	BCT.17,18	Many	patients	with	breast
cancer	are	opting	for	BCT,	which	removes	the	tumor	with	wide	margins	(lumpectomy,	quadrectomy,	and	segmental	mastectomy)	and	in	most	cases	irradiation.	According	to	Eklund	et	al.,	mammography	for	women	with	implants	should	include	the	following	four	projections:	1.	This	is	an	indicator	of	the	length	of	time	the	film	will	keep	its	image	quality.
Cancer	Epidemiol	Biomarkers	Prev.	If	chemotherapy	is	necessary,	there	is	usually	a	2	to	4	week	recovery	sojourn	between	chemotherapy	and	radiation	therapy	regimes.	Chapter	18	Nonimaging	Components	of	the	FFDM	Network	Objectives	•	To	become	familiar	with	the	additional	networking	and	hardware	components	needed	before	any	digital
mammography	imaging	can	be	performed.	For	Modified	SIO	1.	Recommendations	are	conditional.	Chapter	7	/	Mammographic	Positioning	A	•	115	patient	is	instructed	to	stay	still,	that	she	is	unable	to	draw	a	deep	breath,	so	it	is	not	necessary	to	suspend	respiration	to	prevent	motion.	These	agents	by	themselves	may	not	be	enough	to	initiate	a
cancer,	but	over	time	they	promote	the	uncontrolled	growth	and	proliferation	of	mutated	cells.	Foot	Controls	Time	Selection	Remote	foot	controls	for	vertical	movement	of	the	C-arm	and	the	compression	device	free	the	hands	of	the	technologist	while	positioning.	Archive	Data	that	has	been	transferred	for	long-term	storage	rather	than	frequent	use.
See	also	Mammographic	localization	Periareolar	area	of	nipple,	176	Peripheral	equalization,	335,	335f	PET.	Shapiro	S.	Additional	space	may	be	needed	to	accommodate	women	in	wheelchairs	and	for	storing	some	supplies	and/or	equipment	accessories	in	the	examination	room.	And	issues	related	to	radiologist	shortages.	ACR	Mammography	Quality
Control	Manual.	The	body,	protecting	itself,	collects	and	organizes	the	oil	and	builds	a	capsule	around	it	creating	an	oil	cyst.	Caution:	at	high	concentrations,	loss	of	signal	is	seen	instead—a	result	of	the	T2	relaxation	effects	dominating.	Friedman	P,	Swaminathan	S,	Heman	K,	et	al.	This	will	increase	the	likelihood	of	breast	and	abnormality	movement.
There	are	fewer	radiologist	requests	for	additional	views	with	digital	systems.	At	least	25%	to	45%	women	have	dense	breasts.46	Several	studies	report	women	with	increased	breast	density	have	a	four-	to	sixfold	increased	risk	for	developing	breast	cancer5–7,23,47	(Figure	21-15).	Although	MRI	is	generally	considered	safe,	pregnant	patients	will	not
be	scanned	without	the	approval	of	the	radiologist.	Many	units	offer	optional	peripheral	add-on	accessories.	there	are	three	types	of	cysts.17	The	cell	type	found	in	the	lining	of	the	cyst	defines	its	type.	Having	other	relatives	with	breast	cancer	(in	either	her	mother’s	or	father’s	family)	may	also	increase	a	woman’s	risk.	This	can	occur	even	with
fragments	that	are	too	small	to	be	seen	on	a	plain	radiograph.	Two	formal	economic	analyses	indicate	that	mammography	screening	is	cost-effective.	10b.	Evans	JC,	Smith	ET,	Nixon	TE.	This	area	of	the	image	displays	increased	signal,	which	corresponds	to	darker	shades	of	gray.	Kuhl	CK.	These	include	quadrant	and	spot	compression	sizes,	which
allow	better	compression	of	a	smaller	area	of	tissue,	increasing	resolution	in	decreasing	scatter	by	thinning	the	tissue,	and	better	penetration	of	denser	tissue.	When	women	call	the	facility	to	schedule	their	mammography	appointment,	they	frequently	ask	if	the	facility	has	a	digital	unit.	20.	During	the	early	1960s,	the	Haloid	Corporation,	with	their
principal	investigator,	John	Wolfe,	MD,	began	experimenting	with	a	new	recording	system	that	eventually	would	become	known	as	xeroradiography	(Figure	1-4).	However,	lymph	nodes	can	appear	more	dense,	especially	when	superimposed	over	the	pectoral	muscle.	Such	is	the	background	for	the	beginning	of	MRI	development.1	What	is	it	about
hydrogen	that	fascinated	the	scientists	and	motivated	years	of	study	and	experimentation?	Results	from	core	biopsies	and	needle	aspirations	should	be	kept	as	separate	data	for	the	audit.	Epithelial	hyperplasia	is	the	increase	in	number,	over	the	normal	amount,	of	epithelial	cells	lining	the	duct.	Some	form	adhesions,	abnormal	membranous	surfaces
along	the	scar	site,	while	others	heal	wonderfully	well.	Imaging	the	breast	with	encapsulated	implants	in	three	projections:	the	craniocaudal	(CC),	MLO,	and	SIO	ensures	visualization	of	some	part	of	all	four	quadrants.	An	MRI	magnet	with	the	brute	strength	of	1.5	T	(15,000	G)	meets	these	requirements	for	breast	MR.	B	Figure	6-26	(A)	Architectural
distortion,	interruption	of	the	normal	flow	of	ductal	structures	to	the	nipple,	is	evident	on	this	craniocaudal	mammogram	(arrows).	Mammographic	dose	and	contrast	as	a	function	of	anode	and	filter	material.	Dust	Management	Dust	is	the	darkroom’s	nemesis,	particularly	to	darkrooms	that	process	mammography	films.	Santa	Clara,	CA.)	•	349	CCR	(p)
350	•	Unit	3	/	Digital	Mammography	Figure	15-35	The	keypad	contains	the	most	frequently	used	postprocessing	tools	and	functions	available	to	the	radiologist.	age.	With	the	cutout	system,	the	breast	pillows	through	the	opening	and	is	less	stable	during	needle	placement;	adequate	compression	for	visualizing	small	or	low-density	lesions	cannot	be
achieved;	however,	raising	the	compression	device	over	the	hub	of	the	needle	should	not	present	a	problem.	Nystrom	L,	Rutqvist	LE,	Wall	S,	et	al.	While	the	morphologic	information	(border,	shape,	size,	and	texture)	about	a	tumor	or	lesion	is	critical	to	the	interpretation,	dynamic	contrast	scanning	with	time	intensity	curves	can	demonstrate	the	quick
uptake	and	washout	associated	with	malignant	tumors.	Odle	T.	Multifactorial	inheritance	A	type	of	hereditary	pattern	seen	when	there	is	more	than	one	genetic	factor	involved	and,	sometimes,	when	there	are	also	environmental	factors	participating	in	the	causation	of	a	condition.	However,	when	an	image	is	compressed	this	much,	some	data	will	be
lost	and	the	image	quality	can	never	be	fully	recovered.	Lumpectomy	is	combined	with	a	course	of	radiation	therapy,	usually	5	to	7	weeks	in	length.	The	primary	consideration	is	financial:	lower	insurance	reimbursement	rates,	higher	equipment	costs,	and	higher	malpractice	insurance	premiums;	followed	by	institutional	concerns	that	include	staffing
availability,	competition	for	facility	space,	consolidation	of	services,	a	change	in	policy	and	mission	statement,	and	unspecified	reasons19	(Table	4-3).	Diagnostic	Histopathology	of	the	Breast.	The	purpose	of	a	screening	mammogram	is	to	detect	a	tumor	that	cannot	be	felt.	Technical	factors	and	radiographic	physics	3.	The	abnormality	may	not	be
within	the	confines	of	the	image	receptor	or	x-ray	field.	These	are	usually	used	in	conjunction	with	chemotherapy	drugs.	manual	palpation	is	imprecise	and	subjective,	tactile	data	is	objective	and	repeatable,	providing	standardized	documentation	for	clinical	breast	examination	findings.	Poor	film-processing	conditions	Low-kV	settings	are	also	affected
by	other	factors:	1.	Imaging	of	the	reconstructed	breast	(whether	artificial	or	autologous	implant)	is	necessary	for	the	same	reasons.	More	information	on	magnification	technique	can	be	found	in	Chapter	11.	However,	federal	and	state	regulations	require	you	be	able	to	access	those	images	for	at	least	7	to	10	years.	As	with	screen–film	imaging,	this
cannot	be	corrected.	Provide	as	much	specific	detail	as	possible	about	your	practice	and	your	needs	within	the	RFP	to	avoid	vague	inferences	from	the	vendor	as	to	what	you	will	be	purchasing.	Examples	are	a	relational	database	and	a	flat	database;	a	relational	database	stores	data	in	related	tables,	whereas	a	flat	database	stores	data	in	a	single
table.	The	films	can	be	hung	as	usual	on	a	modified	motorized	viewer.	The	premise	of	core	biopsy	is	to	obtain	a	small	specimen	of	tissue	for	pathological	analysis	within	the	core	of	a	biopsy	needle.	47.	She	does	not	walk	to	the	reading	room	to	hang	films;	the	images	are	automatically	routed	to	the	monitor	at	the	radiologist’s	review	station.	45.
Recurrence	A	2008	study	at	MD	Anderson	Cancer	Center	in	Houston	reported	overall	group	recurrence	rates	were	11%	and	20%,	respectively,	for	5	and	10	years	after	completion	of	adjuvant	therapy.17	Some	20%	to	30%	of	people	who	have	mastectomy	are	considered	at	high	risk	of	having	their	breast	cancer	recur.	(A)	Patient	presents	for	evaluation
of	a	lump	plus	nipple	inversion	of	the	left	breast.	The	risk	of	some	other	cancers,	including	pancreatic	and	colon	cancer,	may	also	be	higher.	Repeat	steps	4–8	10c.	This	was	an	acceptable	alternative	for	machines	that	could	not	be	retrofitted	with	a	moving	grid.	Image	this	tissue	in	as	many	as	three	views	if	necessary	using	any	angle	and	projection	that
captures	the	tissue	(B–D).	The	images	done	on	brand	“X”	or	brand	“Y”	film	behave	and	hang	on	the	viewbox	the	same	way.	2007;356:1670–1674.	Solution:	most	women	do	not	find	the	procedure	uncomfortable.	Climbing	the	ladder	to	radiologic	extender.	B	Figure	10-19	Slight	oblique.	Categorizing	these	findings	and	correlating	them	with	pathology
reports	will	help	the	radiologist	evaluate	the	effectiveness	of	her	case	workups	and	interpretations.	In	this	case,	an	abnormality	is	present	in	the	UOQ	at	approximately	10:30	(A,B).	It	has	been	implemented	in	stages	to	enable	all	facilities	to	establish	the	QA	programs	and	the	documentation	necessary	to	perform	mammography	under	federal	law.	The
answer—the	array	itself	acts	as	the	photosensor.	Roentgen	(R)	An	international	unit	of	x-radiation	or	gamma-radiation.	(Reprinted	with	permission	from	Sinclair	WK.	While	reviewing	the	digital	image	on	the	monitor,	the	radiologist	has	various	postprocessing	refinements	(additional	computer	algorithms)	that	allow	better	visualization	of	structures	in
the	breast.8–10	These	include	window/leveling,	magnification,	and	inverting	an	image.	300	•	Unit	2	/	Film/Screen	Mammography	Dosimetry	(Average	Glandular	Dose)	Uniformity	of	Screen	Speed	The	average	glandular	dose	is	a	calculation	derived	from	the	measured	HVL	and	the	breast-entrance	exposure	that	were	obtained	from	the	two	preceding
tests.	The	exposure	time	or	milliampere-second	readout	for	the	phantom	exposure	should	also	be	recorded	and	compared	with	previous	phantom	exposures.	•	If	the	breast	is	small.	The	data	may	be	stored	and	managed	at	a	remote	site,	possibly	by	a	third	party.	The	average	age	for	developing	this	type	of	cancer	is	62.	localization	of	a	nonpalpable
lesion	(see	Figure	19-4).	Since	the	manual	examination	can	miss	breast	cancer,	mammography	is	also	important	as	a	screening	tool.	Each	facility	must	select	the	equipment	that	best	meets	its	needs	and	budget.	A	Assessing	Results	To	determine	accurate	positioning	radiographically	for	the	CC	projection,	inspect	the	image	for	the	following	(Figure	7-
24):	B	Figure	7-23	Tabar	maneuver.	Ripple	A	wave	like	motion;	undulation.	Will	the	radiologists	read	from	their	own	5-megapixel	PACS	monitors,	or	will	the	facility	purchase	a	dedicated	review	station	from	the	vendor	of	the	mammography	machine?	This	view	is	especially	useful	for	visualizing	palpable	abnormalities	that	remain	occult	on	the	two-view
mammogram	and	for	demonstrating	areas	of	interest	in	a	dense	breast.	Removes	more	scatter	than	a	conventional	mammography	grid	yet	the	radiation	dose	is	equal	to	or	less	than	a	linear	grid.	From	1915	through	the	1940s	they	were	not	merely	content	with	simply	studying	the	elements	from	the	periodic	table,	they	examined	their	composition
down	to	the	level	of	atoms.	(Reprinted	with	permission	from	Haus	A,	et	al.	Gradient-echo	A	signal	echo	produced	by	reversing	the	direction	of	a	magnetic	field	gradient	or	by	applying	balanced	pulses	of	magnetic	field	gradient	before	and	after	a	refocusing	RF	pulse	so	as	to	cancel	out	the	position-dependent	phase	shifts	that	have	accumulated	due	to
the	gradient.	•	To	identify	early	mammography	practices	that	are	no	longer	in	use.	Radiofrequency	ablation	(RFA)	The	use	of	electrodes	to	generate	heat	and	destroy	abnormal	tissue.	See	Wax	pencil	Cleavage	view	(CV),	148	application	of,	148	procedure,	148,	155f,	156f	Clinical	breast	examination	(CBE),	22t,	28	Clinical	history	of	breast	cancer,	187
Clip	deployment,	432,	439f	Clock	time,	176,	176f	location	in	breast	and,	63f	CNR.	Magnetic	resonance	(MR)	Resonance	phenomenon	resulting	in	the	absorption	and/or	emission	of	electromagnetic	energy	by	nuclei	or	electrons	in	a	static	magnetic	field,	after	excitation	by	a	suitable	RF	magnetic	field.	(B)	One	year	later.	(C)	Eyeglasses.	(D)	Glandular
tissue.	Full	field	digital	mammography	(FFDM)	Full	field	indicates	the	machine	is	capable	of	imaging	an	entire	breast	in	an	18	cm		24	cm	or	24	cm		30	cm	area.	These	patients	have	an	increased	risk	of	either	developing	another	carcinoma	in	the	unaffected	breast	or	of	recurrence	in	the	affected	breast.	See	Physicist’s	tests	technologist’s	tests.	Healthy
People.	Easy,	rapid	access	to	prior	studies	is	another	problem	faced	by	telemammographers.	The	computer	uses	a	spatial	filtering	process	to	fuse	the	two	images.	A	service	class	provider	acts	as	a	server	and	provides	a	service	to	a	client	or	user,	where	the	client	is	a	workstation	or	modality	that	requires	information	from	the	server.	See	Sensitometry
Processors,	251	automatic,	251	maintenance,	262,	276,	277f	NEXT	survey	of,	251,	252t	STEP	and,	251–252,	252t	Productivity,	359	as	advantage	of	digital	mammography,	321	Professional	education,	78	Professional	experience,	78	Progesterone	in	physiologic	changes	of	breast,	69	Projection(s).	Apply	compression,	while	holding	the	breast	in	place.
The	NEXT	surveys	discovered,	however,	that	only	25%	of	facilities	that	stated	they	performed	extended	processing	actually	did.33,34	Most	sites,	regardless	of	their	contention,	processed	the	films	in	a	standard	manner	(Table	11-6).	After	chemotherapy,	note	the	reduction	in	the	tumor	bulk	on	her	May	2008	MRI	scan.	“Compression	forces	in	the	range
of	160–250	N	(36–56	lbs.)	should	be	obtainable.	Lymphatic	system	Tissues	and	organs,	including	bone	marrow,	spleen,	thymus,	and	lymph	nodes,	that	produce	and	store	cells	that	fight	infection	and	disease.	Others	are	complex	and	require	an	awareness	of	stereotactic	principles	to	appropriately	position	and	target	the	abnormality.	A	B	Field
carcinogenesis	results	as	an	accumulation	of	genetic	changes	to	a	single	cell	line	that	leads	to	a	progressively	dysplastic	appearance	of	cells,	deregulated	cell	growth,	and	finally	cancer.	Administrative	Radiology.	Million	instructions	per	second	(MIPS)	A	method	to	measure	the	speed	of	a	computer’s	(CPU	chip)	processor.	Nonpalpable	breast	lesions:
stereotactic	automated	large	core	biopsies.	A	soapy	washcloth	and	towel	can	also	be	used.	Medicare	reimburses	approximately	60%	more	for	a	digital	mammogram	than	for	an	analog	examination.	L	MLO	Small	or	Large	Abnormality	in	a	Dense	Breast	A	small	or	large	abnormality	is	easily	lost	in	dense	tissue.	Dual	operation:	Analog	and	digital.	This	is
recommended	since	the	oblique	projection	tends	to	miss	the	juxtathoracic	medial	portion	of	the	breast.	Brachytherapy	places	the	radioactive	source	close	to	the	tumor.	The	post–World	War	II	increase	in	population.	Control	panel	Mammography	machine	controls	for	timing	and	radiation	exposure	and	other	factors	important	to	patient	safety	and
mammogram	imaging.	Many	technologists,	after	years	in	hospital	radiology	departments	or	in	outpatient	imaging	centers,	gravitate	toward	mammography	for	a	variety	of	reasons.	Technique	The	same	cassette	and	the	same	photocell	placement	should	be	used	for	obtaining	all	phantom	images	to	reduce	variability.	Digital	precision	is	also	useful	in
determining	measurements	such	as	weight,	temperature,	and	distance.	The	expanding	role	of	the	radiographer.	The	bars	must	appear	separated	over	at	least	50%	of	their	length	when	viewed	with	a	10	(or	higher)	magnifier.5	Do	not	use	the	focal	spot	size	measurement	test;	it	is	not	as	precise.	Two	of	the	more	popular	types	of	cannulae	are	the
straight	cannula	and	the	right	angle–bent	cannula.	Baby	Boomers	view	their	retirement	years	as	a	new	era	in	their	active	lives.	The	preparation	and	interpretation	of	the	cytological	sample	also	demands	meticulous	technique	and,	most	importantly,	a	pathologist	trained	in	cytopathology	of	the	breast.	Allow	all	staff	members	to	contribute	ideas
regarding	workflow—they	understand	in	detail	how	the	facility	functions,	and	their	input	will	be	invaluable	for	a	smooth	transition.	A	tangential	view	of	the	area	proves	that	these	calcifications	are	in	the	skin.	Quadrant	A	quarter.	Completed	variation	of	the	lateromedial	lateral	projection.	2004;22(6):1055–1062.	Recommendation	1.	These	focused
magnetic	fields,	while	small,	are	powerful	enough	to	detect	the	signals	from	the	few	excess	protons	that	resonate.	It	also	visualizes	deep	into	the	chest	wall	and	the	axilla.62–65	Mammography	can	image	only	the	tissue	that	rests	atop	the	imaging	platform.	Kopans	DB,	DeLuca	S.	Prior	personal	or	family	history	of	breast	cancer,	including	age	of	onset.
Intensity	of	scattered	radiation	in	mammography.	To	avoid	losing	posterior	tissue	on	the	image,	always	smooth	wrinkles	toward	the	nipple;	never	pull	skin	wrinkles	posteriorly.	If	the	patient	feels	discomfort	following	the	procedure,	some	of	the	air	can	be	reaspirated	from	the	cyst.	The	following	features	of	surgical	scar,	plus	the	history	of	surgical
intervention,	can	resolve	the	need	for	a	diagnostic	and/or	mammographic	evaluation:	•	Surgical	scars	will	show	projectional	differences,	changing	appearance	on	multiple	views,	whereas	cancer	maintains	its	shape	(see	Figures	10-31	and	10-32).	A	change	in	the	outline	of	the	inside/outside	of	the	breast.	The	log	exposure	difference	between	each	step
is	typically	0.15.	In	general,	it	is	more	important	to	visualize	the	posterior	portion	of	the	breast.	•	Fatigue:	A	reduction	in	the	production	of	red	blood	cells	occurs	during	treatment.	Reiner	B,	Siegel	E,	Carrino	J.	The	elbow	should	rest	posterior	to	the	image	receptor.This	maneuver	minimizes	the	thickness	of	the	upper	breast	and	axilla	under
compression	and	also	eliminates	skin	folds	in	the	superior	aspect	of	the	MLO	image.	They	include	the	following:30	•	•	•	•	•	•	•	Induction	of	chemotherapy	Determine	the	extent	of	disease	Patients	who	present	with	lobular	CA	Patients	who	present	with	infiltrating	ductal	CA	Postlumpectomy	patients	Axillary	lymph	adenopathy	Patients	with	implants:
silicone	gel-filled,	saline-filled,	soybean	oil-filled,	and	free	silicone	injections	•	Patients	with	involvement	of	tumor	extending	to	the	chest	wall	Studies	have	shown	that	breast	MR	evaluation	in	women	with	a	newly	diagnosed	breast	cancer	identifies	additional	areas	of	tumor	in	27%	to	37%	of	patients.42	Clinical	experience	at	a	high-volume	breast
center	from	2003	to	2007	indicated	that	89%	of	all	examinations	were	done	for	two	reasons:	to	determine	the	extent	of	disease	(60%),	and	screening	patients	at	high	risk	(29%).	So	while	the	vacancies	are	being	filled,	one	must	wonder	how	long	before	these	technologists	retire	and	the	cycle	of	vacancies	continues?	The	following	section	contains	a
brief	list	of	pulse	sequences	common	to	breast	MR.	The	goal	should	be	to	image	well	the	entire	breast	and	tumor	bed,	rather	than	fixate	on	the	routine	CC/MLO	views.	Chapter	1	/	History	of	Mammography	2006	Fuji	CR	mammography	approved	for	use	by	the	FDA.	For	example,	an	interface	engine	may	exist	between	a	PACS	and	a	RIS,	taking
information	from	one	system	and	modifying	it	into	a	format	that	can	be	used	by	the	receiving	system.	1996;3:18–22.	(B)	Radiographic	image	of	mesh	showing	reduced	sharpness	caused	by	an	artifact	within	the	cassette.	A	portion	of	the	UIQ	as	it	approaches	2:30	to	3:00	in	the	right	breast	(9:00	to	9:30	in	the	left)	actually	projects	below	the	nipple.	(J)
Complete	compression	using	the	manual	controls	to	lower	the	paddle.	Body	MRI:	alleviation	of	claustrophobia	by	prone	positioning.	Describe	positioning	of	the	craniocaudal	view.	2004;	52(4):878–884.	All	rights	reserved.	the	exposure	time	while	severely	compromising	the	contrast	of	the	radiograph.	(B)	List	some	of	the	advantages/disadvantages	of
using	cubic	grain	emulsion	versus	3D	silver	halide	crystals.	Breast	self-examination	(BSE)	Physical	examination	of	the	breast.	In	high-contrast	screen-film	mammography	there	is	no	need	to	show	the	skin	line.	See	Automatic	optimization	of	parameters	(AOP)	Apex	of,	breast,	63,	63f	Apocrine	metaplasia,	96	Appointment	scheduling	information	required
for,	34	Architectural	distortion,	92,	92f	Areola,	63–64,	64f	Aromatase	inhibitors	(AI),	543	Arterial	calcifications,	89,	90f	Artifacts,	278–282	environmental,	279,	279f	equipment,	282,	282f	film,	263–264,	264t	film	and	screen	handling,	280–281,	280f	positioning,	281,	281f	processing,	279,	279f	system,	300	ART	SoftScan	system,	512,	514f	A-Se.	See
Amorphous	selenium	(a-Se)	A-SPOTS,	110,	110f	Assignment	of	responsibility	in	QA	program,	285–286	Asymptomatic	women	in	40s	breast	cancer	screening	and,	22	Autofetch,	retrieval	method,	345	Auto-Filter,	374	Auto-kV,	374	Automated	breast	ultrasound	(ABUS),	517,	519f	case	study,	510,	512	Automated	whole	breast	ultrasound	(AWBU),	517,	519
Automatic	exposure	control	(AEC),	111,	221,	222,	243,	246–248,	293,	298	imaging,	342–343,	343f	reproducibility	and	breast	entrance	Air	Kerma,	299	reproducibility	of,	248–248f	Automatic	optimization	of	parameters	(AOP)	in	FFDM	testing,	374	Automatic	technical	factor	selection,	248	Automatic	technique	selection,	222	Auto-Time	modes,	374
Average	glandular	dose,	300	AWBU.	The	technologist	is	responsible	for	a	number	of	tests	within	the	QC	program.	236	•	Unit	2	/	Film/Screen	Mammography	loading	and	increases	motion	artifacts	due	to	the	prolonged	exposure	time”.14	Aside	from	the	increase	in	dose	as	the	magnification	factor	increases,	another	problem	is	introduced:	maintaining
radiographic	sharpness.	The	same	effect	occurs	when	using	the	larger	grid	surface	on	a	smaller	patient	with	an	analog	unit	(see	earlier	discussion	of	image	receptor	size—Figure	7-14).	In	1992,	the	federal	government	began	to	regulate	facilities	that	perform	mammography	to	ensure	quality	examinations;	this	includes	doctors	who	interpret
mammograms.	Lehman	C,	Gastonis	C,	Kuhl	CK,	et	al.	Anatomy	and	Diseases	of	the	Breast.	Key	Terms	•	breast	self-examination	(BSE)	•	guidelines	14	•	incidence	rates	•	mortality	rates	•	National	Strategic	Plan	for	the	Early	Detection	and	Control	of	Breast	and	Cervical	Cancers	Chapter	2	/	Background	Information	and	the	Need	for	Screening	•	15
Breast	Cancer	Mortality	Rates,	USA:	1950–2004	(age	adjusted	death	rate	per	100,000	population)	Rate	35	30	25	20	15	10	5	0	1950	1960	1970	1980	1990	2000	2002	2003	2004	Figure	2-1	As	the	quality	of	mammograms	improved,	so	did	the	ability	to	visualize	small	cancers.	R	ax	124	•	Unit	1	/	Mammography—Common	Topics	B	A	Figure	7-30	Elevated
CC.	This	is	an	excellent	base	to	build	on	to	be	an	assistant	to	the	radiologist	and	to	expand	the	role	for	the	radiologic	technologist.	This	is	especially	important	at	the	reception	desk.	Imag.	With	the	larger	of	the	two	focal	spots,	only	the	bottom	half	of	the	breast,	closest	to	the	film,	would	have	good	resolution.	If	other	artifacts	are	found,	the	test	may	be
repeated	to	verify	that	the	artifact	is	real.	The	oncologist	determines	the	types	of	agents	used,	the	amount	used	in	each	cycle,	and	the	number	of	cycles	that	comprise	the	course.	Cells	are	highly	variable	and	specialized	in	both	structure	and	function,	though	all	must	at	some	stage	replicate	proteins	and	nucleic	acids,	utilize	energy,	and	reproduce
themselves.	Elastography	detects	differences	in	tissue	stiffness	and	other	mechanical	properties.	Newer	techniques	and	equipment	allow	skilled	technologists	to	image	smaller	malignant	tumors	and	skilled	physicians	to	perceive	the	subtle	changes	in	these	early	growth	stages.	Any	migration	of	the	ink	dot	indicates	movement	of	the	breast’s	position
while	waiting	for	the	scout	film	to	be	processed.	noting	that	darkroom	personnel	should	not	wear	clothing,	jewelry,	or	Band-Aids	with	luminescent	or	phosphorescent	qualities	that	may	fog	film.	Used	for	breast	augmentation	and	for	reconstruction	after	breast	cancer	surgery.	A	recent	government	report	stated:	“the	most	rapidly	growing	broad	age
group	would	be	the	age	85	plus	population,	doubling	its	current	size	by	2025,	and	increasing	fivefold	by	2050”.3	As	women	age,	their	risk,	the	probability	of	devel-	Chapter	4	/	The	Mammography	Technologist’s	Expanding	Role	U.S.	Population:	1920	–2000	(in	millions)	•	47	Risk	for	Breast	Cancer	Increases	with	Age	300	2030	2020	250	2010	2000	200
1990	150	1980	100	1970	0	1920	1940	Total	1960	Male	1980	2000	Female	Figure	4-6	The	population	is	shown	as	males/females.	It	is	extremely	important	to	prevent	eliminating	any	medial	breast	tissue	from	the	craniocaudad	mammogram,	as	this	may	eliminate	the	tissue	from	the	study.9	Even	if	the	technologist	makes	every	effort	to	demonstrate
medial	tissue	on	the	MLO	projection,	superimposition	of	glandular	structures	and	distance	from	the	film	often	cause	distortion	(Figure	7-21).	This	diagnostic	procedure	was	developed	by	breast	surgeon	Susan	Love	and	researchers	at	the	company,	Pro-Duct	Health,	to	be	used	in	addition	to	clinical	breast	examinations	and	mammography.	With	digital
imaging,	the	electronic	signal	output	is	directly	proportional	to	the	transmitted	x-ray	intensity.	In	case	of	a	single	disk	failure,	information	can	be	regenerated	using	redundant	information	(called	“checksums”)	stored	on	another	disk	within	the	device.	•	High-volume	facilities	had	the	longest	time	delays,	two	to	three	times	longer	than	the	low-volume
sites;	delays	up	to	4	weeks	for	a	diagnostic	mammogram	are	common.	Nevertheless,	if	a	woman	appearing	for	her	analog	or	digital	study	has	applied	liberal	amounts	of	powder	or	deodorant	that	has	clumped	in	visible	deposits	along	the	moisture-prone	inframammary	crease	or	in	the	axilla,	ask	her	to	wash	that	area	before	the	mammogram	is
performed.	All	patients	whose	mammograms	have	positive	readings	for	cancer	must	be	included,	but	many	facilities	also	include	data	from	all	patients	who	have	undergone	biopsies	(including	core-biopsy	and	needle	aspiration	cytology),	even	those	patients	whose	results	are	expected	to	be	negative.	We	see	the	results	of	our	work	when	a	film	drops
out	of	the	film	processor,	and	we	make	judgments	about	how	to	further	handle	an	underexposed	or	overexposed	film.	The	sharper	edge	allows	the	compression	device	to	grip	the	tissue	closer	to	the	ribs	than	a	curved	edge	would.	Turn	the	patient’s	head	in	either	direction,	left	ax.	Not	all	radiologists	want	to	interpret	mammograms.	Physical	inspection
can	often	indicate	both	benign	and	malignant	processes.	The	concept	is	simple:	use	a	computer’s	strengths	(rapid	processing	of	complex	data,	consistency,	programmed	attention	to	repetitive	tasks	without	distractions	or	fatigue)	to	aid	in	the	repetitive	task	of	searching	for	the	signs	of	breast	cancer	in	screening	mammograms.	Ultrasound	cannot
determine	if	a	solid	mass	is	cancerous	or	benign.	The	benefit	of	this	mode	is	to	produce	an	image	using	an	acceptable	length	of	exposure	time	to	reduce	motion	blurring	and/or	client	dose,	but	without	compromising	the	image	quality.	Raise	the	C-arm	so	that	posterolateral	tissue	comes	to	rest	on	the	image	receptor.	This	offers	the	best	opportunity	to
visualize	all	the	breast	tissue,	producing	an	accurate	assessment	of	the	breast	from	the	mammographic	perspective.	For	example:	biopsies,	surgery,	or	radiation	therapy	can	be	done	stereotactically.	Limited	tube-loading	capability	of	the	unit	3.	Abnormal	Not	normal.	Loma	Linda	RA	program:	first	of	its	kind	on	the	block.	Cyst	aspiration	The	removal	of
fluid	from	a	cyst	via	suction	and	a	small	gauge	needle.	Enlist	the	patient’s	cooperation.	density,	262–263,	263f	Contrast	agent,	for	ductography,	404	Contrast-assisted	mammography.	X-ray	production	occurs	8	m	inside	(at	circle)	the	target	(shaded	area).	Skin	thickening	toward	the	cleavage	of	the	breast.	2007;189:614–615.	(B)	A	laser	light	scans	the
image	plate	from	side-to-side,	emitting	light	where	the	x-rays	stimulated	the	phosphor	during	the	exposure.	Solution:	mammograms	are	mostly	an	outpatient	procedure	with	scheduled	appointment	times.	Uses	a	microprocessor	to	rapidly	turn	the	waveform	on	and	off,	using	only	the	peaks	of	each	waveform.	This	means	that	each	exposure	taken	at	a
specific	technique	should	not	vary	from	another	exposure	taken	at	the	same	technique	by	more	than	5%.	During	prescan,	adjustments	are	made	for	flip	angle,	center	frequency,	and	transmit	gain.	The	craniocaudal	projection	can	be	either	laterally	or	medially	oriented.	The	U.S.	initiative	to	provide	the	means	to	discover	breast	and	cervical	cancers
early.	Services	in	smaller	towns	and	rural	areas,	discouraged	by	the	higher	cost	of	digital	equipment,	seek	other	options:	consolidation	or	closing,	both	greatly	reducing	access	to	mammography	for	women.	Prevention	here	involves	taking	medicines	that	keep	the	disease	from	progressing.	The	edges	of	the	artifact	will	be	fuzzy	and	blurry	because	they
are	further	away	from	the	image	receptor;	this	distinguishes	it	from	film	or	screen	artifacts.	Feel	Better	provides	help	and	counseling	about	a	woman’s	personal	needs	during	cancer	treatment.	We	could	never	have	done	it	without	you!	Thanks	to	all	the	wonderful	mammography	technologists	and	professionals	I	have	met	and	who	have	inspired	me
over	the	years,	especially	my	friends	from	the	ARRT	committees:	Sandra	Neustal,	Sandy	Wilson,	Bonnie	Rush,	Patricia	Forcier-Kirsch,	Marianne	Kessler,	Sheila	Duvall,	Donita	Shipman,	Jane	Fischer,	Dr.	Christine	Webb,	Dr.	Martha	Maniero,	Tammy	Coryell,	Shirley	Pinette,	Julie	Hammons,	and	Joan	Reed.	The	film	is	then	viewed	and	examined	for	areas
of	decreased	sharpness.	In	PACS,	brightness	usually	refers	to	the	brightness	of	a	display	screen.	Consult	your	physicist	on	the	best	location	for	disc	placement	for	each	unit	because	optimum	readings	could	be	influenced	by	the	tube’s	heel	effect.	Why	do	we	have	a	focal	spot	width	versus	a	focal	spot	length?	If	the	exposure	number	is	higher	than	the
ideal	range,	the	digital	image	looks	good,	however,	the	client	receives	more	radiation	than	required	to	produce	the	image.	Berg	WA,	Mendelson	EB,	Merritt	CR,	et	al.	Lesion	movement	and	needle	deflection	are	two	possible	problems	commonly	encountered	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	P	Q	Figure	20-22	(continued)	(P)
Prefire.	While	upright	units	mechanically	provide	360°	access,	other	limitations	may	prohibit	use	of	the	full	rotation.	(D)	The	height	of	the	image	receptor	will	also	affect	the	efficacy	of	positioning.	After	placing	a	mark	around	the	ROI	a	radiologist	may/may	not	attach	an	electronic	message	(annotation).	For	over	three	quarters	of	a	century	the	ACR	has
devoted	its	resources	to	making	imaging	safe,	effective,	and	accessible	to	those	who	need	it.	Patient	and	abnormality	movement	may	occur	during	the	procedure.	Window/level:	the	computer	records,	pixel	by	pixel,	how	much	electronic	signal	was	captured.	Interpretation	of	MRI	scans	is	highly	variable.	One	of	the	draws	of	FFDM	is	being	able	to
image	the	same	number	of	patients	using	fewer	staff	and	equipment.	1986	2001	Kodak	introduced	Min-R-T	screens	and	film:	two	intensifying	screens	within	a	cassette	combined	with	a	double-emulsion	film.	Therefore,	when	identifying	or	targeting,	always	remain	on	the	same	vertical	axis	(Y-axis)	from	one	planar	image	to	the	other	(Figure	20-44).
Many	women	in	the	general	public,	particularly	older	women,	remember	the	media	hype	of	the	1970s	that	suggested	mammography	was	dangerous.	Positron	Emission	Tomography,	Positron	Emission	Mammography	Positron	emission	tomography	(PET)	also	uses	radioactive	tracers	that	identify	regions	in	the	body	with	increased	metabolic	activity.
MRI	evaluation	of	the	contralateral	breast	in	women	with	recently	diagnosed	breast	cancer.	T1	recovery	is	caused	by	the	nuclei	giving	up	their	energy	to	the	surrounding	environment	(lattice).	J	M	J	M	RMLO	Pre	contrast	RCC	D	A	P	N	Blood	vessels	RMML	Small	tumors	E	B	C	Post	contrast	.11cm	RT	Breast	Long	10:00	B	.27cm	RT	Breast	Trans	10:00	B
F	Large	tumor	Breast	with	different	sizes	of	tumors	and	enhanced	blood	vessels	feeding	the	large	tumor	after	injection	of	contrast	516	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	Case	Study	22-7	Breast	Tomosynthesis	A	small,	spiculated	mass	is	seen	with	FFDM	but	is	poorly	visualized.	Film	manufacturers	then	began	to	design
higher-contrast	films.	The	core	biopsy	needle	(A)	has	two	parts,	the	inner	stylet	with	sample	notch	(B)	and	the	outer-cutting	cannula	(C).	Now,	two	more	films	at	90°	angles	should	be	taken	to	verify	the	final	position	of	the	wire	or	trocar	in	relation	to	the	lesion.	2008;110:1.	So	a	complete	mammography	examination	of	four	images	(both	CC	views	and
both	MLO	views)	requires	approximately	200	MB	of	storage,	whereas	a	complete	chest	examination	(PA	and	lateral	views)	requires	only	about	2	MB	of	space.	Currently,	there	is	no	commercially	available	system	in	the	United	States	that	provides	computer-aided	diagnosis	in	mammography.The	FDA-approved	CAD	for	analog	mammography	in	1998;
digital	mammography	approval	in	2001.	The	scale	divides	the	biopsy	window	into	negative	and	positive	halves	or	quadrants	(A).	See	your	accrediting	body’s	recommended	test	procedure	for	instructions	on	performing	the	test.	Society	for	Radiation	Oncology,	Fairfax,	VA.	The	true	cost	of	treating	a	disease	in	its	later	stages	is	staggering.	Quality
assurance	in	mammography.	Latissimus	dorsi	flap	An	option	for	reconstructive	surgery.	If	the	needle	position	is	accurate	but	an	error	is	visible,	then	abnormality	movement	is	most	likely	at	fault	(Figure	20-49).	When	performing	a	stereotactic	breast	biopsy,	do	we	want	a	positive-	or	negative-stroke	margin?	ESTABLISHING	A	QA	PROGRAM	Certain
standards	should	be	addressed	when	establishing	a	QA	program	within	a	facility.	Low	dose	rate	(LDR)	brachytherapy	A	radiation	therapy	treatment	for	cancer	that	involves	placement	of	radioactive	material	directly	inside	the	body,	in	or	near	a	tumor,	for	a	specific	amount	of	time	and	is	then	withdrawn.	2007;18(1):56–57.	Supports	DICOM	print
services	via	a	network.	For	a	timely	return	on	investment,	a	facility	needs	to	perform	15,000	to	25,000	mammograms	a	year	to	make	a	digital	mammography	system	cost	effective.5	3.	Which	figures	are	indicative	of	benign	masses?	The	intralobular	terminal	ducts	end	at	the	terminal	ductules,	numbering	anywhere	from	10	to	100	in	any	lobule.	Analog
mammography	machines	use	Mo	and/or	Rh	as	the	target	material	of	choice	to	acquire	high-contrast	images.	In	the	case	of	a	new	or	difficult	cancer	diagnosis,	a	tumor	board	may	be	called	upon	to	review	the	case.	Surgeons	counsel	their	patients	to	be	alert	for	the	earliest	signs	and	symptoms	of	infection	and	to	contact	them	immediately	if	present.	(A)
A	lesion	evident	on	the	craniocaudal	projection	is	4	cm	posterior	to	the	nipple	(B).	Prefetch—This	retrieval	method	requires	a	broker	connected	to	the	facility’s	HIS/RIS	system.	1989;1:1033–1036.	Newman	J.	Liability	traps	and	risk	management	in	radiology,	decisions	in	imaging.	(B)	Deep	inferior	epigastric	perforator	flap;	illustrating	blood	supply
from	the	superior	and	inferior	epigastric	vessels.	The	technologist	should	consider	a	different	projection	if	the	patient	has	to	move	to	accommodate	tube	shift.	A	review	or	QA	workstation	is	often	used	by	clinicians	within	a	PACS	network,	and	by	technologists	as	they	perform	a	final	review	of	each	case	before	it	is	sent	on	to	the	radiologist	to	be	read.
1989;170:69–74.	•	Where	do	you	live?	For	this	personal	and	private	examination,	many	women	feel	more	at	ease	if	they	have	a	sense	of	semiseclusion,	or	“personal	space.”	Style	of	the	furniture,	placement	of	leafy	plants,	and	smaller	seating	groups	within	the	room	can	help	achieve	this	feeling.	It	is	a	histologic	type	of	neoplasm	but	is	often	wrongly
used	as	a	synonym	for	“cancer.”	Carcinoma-in-situ	Indicates	cancer	that	is	well	confined	within	the	duct	walls	or	the	lobule;	no	invasion	of	abnormal	cancer	cells	is	found	outside	the	duct	or	the	lobule.	Alter	its	magnetism	to	form	custom-made	magnetic	fields	near	the	patient	to	maximize	signal	acquisition	for	examinations	and	pulse	sequences
(gradient	coils,	X–Y–Z	coils	for	slice	thickness	and	volume	studies).	Sensitivity—The	True-Positive	Rate	Sensitivity		TP/(TP		FN)	The	probability	of	detecting	cancer	if	it	exists,	or	the	percentage	of	all	patients	found	to	have	cancer	within	1	year	of	screening	who	were	correctly	diagnosed	as	suggestive	of	cancer	on	the	mammography	report.	Rochester,
NY.)	Chapter	14	/	End	of	the	Road	for	Analog	Mammography?	Breast	Dis.	Indirect	conversion	Digital	mammography	that	uses	an	intermediary	step	to	process	the	x-ray	radiation	into	an	electronic,	digital	image.	Pisano	ED,	Gatsonis	CJ,	Hendrick	E,	et	al.	Biopsy	device	Any	of	a	number	of	needles	and/or	vacuum-assisted	devices	that	allow	retrieval	of
tissue	for	pathologic	examination.	Ablation	Removal	or	excision.	(Redrawn	with	permission	from	Johns	PC,	Yaffe,	MJ.	Once	the	RFP	is	developed,	an	identical	packet	can	be	submitted	to	each	vendor	bidding	on	your	proposal.The	cover	letter	should	give	an	overview	of	the	project,	and	specifications	of	the	technology	or	service	you	are	in	need	of.
Computer	networks	can	be	connected	through	cables,	such	as	Ethernet	cables	or	phone	lines,	or	wirelessly,	using	wireless	networking	cards	that	send	and	receive	data	through	the	air.	You	want	to	know	if	your	processing	environment	provides	you	with	all	the	inherent	contrast	built	into	the	film	by	the	manufacturer.	Genes	carry	the	DNA	code	to
produce	the	necessary	proteins	and	enzymes	that	guide	the	cell	to	function	as	a	normal/healthy	cell.	Engineering	in	Medicine	and	Biology	Society.	However,	in	the	early	stages	or	if	the	vessel	is	not	easily	identifiable	(Figure	6-20),	arterial	calcifications	may	imitate	carcinoma.	Facilities	that	only	perform	screening	mammograms	have	difficulty	finding
information	on	their	patients	who	are	referred	to	other	facilities	for	diagnostic	examinations.	Ciatto	S,	Del	Turco	MR,	Bravetti	B.	Viewing	Functions	and	Hanging	Protocols	Although	these	are	covered	in	more	detail	in	Chapter	15–	Creating	the	Digital	Image,	they	are	a	function	of	the	PACS.	Hematoma	The	body	organizes,	collects,	and	encapsulates
blood,	forming	a	walled	mass;	the	body’s	way	of	protecting	itself.	These	figures	are	impressive;	however,	to	most	patients	these	figures	are	just	numbers	without	meaning.	Size	should	not	differ	much,	although	there	are	natural	size	differences.	See	also	Analog	imaging	historical	background,	313	Screening	mammography,	4	Screen	speed	uniformity
of,	300	Sebaceous	cysts,	84,	85f	Sebaceous	glands	infection	and,	63	Secondary	prevention,	for	breast	cancer,	540	Second	read	miss,	305	Selective	estrogen	receptor	modulators	(SERM),	542	Sensitivity,	185,	308	defined,	302t	for	diagnostic	test,	506	Sensitometer,	256,	289,	289f	Sensitometric	technique	for	the	evaluation	of	processing	(STEP),	251–
252,	252t	Sensitometry,	289–290,	289f,	290f,	291t,	292	Sentinel	lymph	node	(SLN)	dissection,	531,	531f	mapping,	531	procedure,	531–532,	532f	SERM.	The	Mammography	Quality	Control	Book	has	always	stated	the	DD	will	be	⬃0.40	0.05	at	28	kVp.	“In	spite	of	the	caveats	about	DD	‘depending	on	kVp	and	other	factors,’	some	facilities	have
interpreted	the	guidance	to	mean	that	their	goal	should	be	to	strive	for	a	DD	of	0.40	0.05.	With	continuing	development	in	positioning	technique,	more	breast	tissue	can	be	imaged,	especially	posterior	breast	tissue	previously	omitted	from	the	study.	(C)	Deodorant,	if	visualized,	will	be	seen	within	skinfolds	of	the	axilla.	1988;61:1032–1037.	Currently
70%	of	breast	biopsies	are	via	percutaneous	methods.1,2	The	two	methods	used	for	BNB	are	fine	needle	aspiration	cytology	(FNAC,	FNAB)	and	large-core	automated	needle	biopsy	(core	biopsy).	The	radiologist	requested	a	90°	magnified	view	using	a	quad	paddle	for	compression.	•	34.7%	performed	some	sort	of	unofficial	interpretation	for
physicians.	The	patient	should	be	lying	on	her	back	during	cannulation.	If	a	lump	is	discovered,	there	should	be	a	matching	lump	in	the	same	location	in	the	opposite	breast.	In	1986,	Galkin	et	al.	More	gain,	less	pain.	368	•	Unit	3	/	Digital	Mammography	Choosing	a	PACS	Administrator	•	Providing	proactive	technical	administration,	planning,	The
PACS	Administrator	will	be	the	most	important	new	position	that	will	be	created	as	a	facility	transitions	to	the	digital	world.	Charting	the	score	of	phantom	structures	seen	on	the	image	will	evaluate	the	resolution	of	the	imaging	system.	Breast	MRI’s	evolving	role.	Coordinate	calculation	indicates	depth	to	be	29.7	for	the	compression	of	56	mm,
allowing	ample	room	for	stroke,	with	a	5	mm	prefire	position.	The	architectural	distortion	was	biopsied	under	MRI	guidance.	(B)	With	these	clinically	advanced	cancers,	the	tumor	is	readily	identified	on	the	x-ray.	Digital	machines,	with	their	vast	dynamic	range,	tend	to	use	harder	materials	such	as	Rh	and/or	W.	The	digital	examination	can	be
downloaded	to	a	CD.	Predictable	surgical	scars	for	each	type	of	reconstruction	are	evident.	520	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	BIOLOGICAL	CHARACTERIZATION	TECHNOLOGIES	Genetic	Testing	(BRCA1,	BRCA2)	A	breast	cancer	(BRCA)	gene	test	is	a	blood	test	to	check	for	specific	mutations	in	genes	that	help
control	normal	cell	growth.	Completed	variation	of	the	mediolateral	lateral	projection	with	the	arm	down.	Cambridge:	Blackwell	Science;	1996:31.)	Figure	20-21	Check	calibration.	As	with	screen–film	imaging,	it	is	the	diffusion	of	light	in	the	scintillator	that	results	in	a	less	resolute	image	(blur).	All	the	packets	on	the	network	are	sent	to	all	ports	and
are	then	sent	to	all	devices.	During	those	85	years,	all	purpose	general	x-ray	machines	were	replaced	by	dedicated	mammography	machines,	physics	techniques	changed,	the	x-ray	dose	was	reduced,	and	images	improved	to	enable	visualization	of	smaller	and	smaller	lesions;	analog	mammography	saved	and	continues	to	save	lives.	When	measured	at
a	background	optical	density	(OD)	of	1.25,	the	same	brand	and	type	of	film	that	are	manufactured,	exposed,	and	processed	at	approximately	the	same	time	are	allowed	to	vary	by	0.30	OD	difference.	Internal	Anatomy	The	breast	lies	anteriorly	to	the	pectoralis	major	muscle,	which	runs	in	an	oblique	line	from	the	humerus	to	midsternum	(Figure	5-5).
Studies	are	underway	in	Canada	and	the	United	Kingdom	to	evaluate	AI	as	a	breast	cancer	prevention	agent.	If	the	abnormality	is	not	visualized	458	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	L	CC	A	B	L	ML	ML	C	D	Figure	20-55	Subject	contrast.	Motion	The	blurring	of	the	mammography	image	due	to	movement	by	the	patient	or
equipment	during	the	exposure.	For	example,	any	oblique	projection,	where	the	clinician	is	working	from	the	inferior	aspect	of	the	breast,	may	introduce	difficulty	into	the	biopsy	procedure.	(Refer	to	Chapter	10.)	Often,	the	technologist	can	identify	two	indented	lines	on	the	patient’s	body	from	the	compression	plate	and	image	receptor;	one	from
behind	the	breast	running	obliquely,	superiorly	to	inferiorly	and	laterally	to	medially,	and	the	other	at	the	medial	aspect	near	the	sternum.	Orel	SG,	Schnall	MD.	If	the	calcium	is	only	visible	on	one	projection,	follow	these	steps	to	produce	the	tangential	view.	In:	Syllabus:	A	Categorical	Course	in	Physics,Technical	Aspects	of	Breast	Imaging.	The	IHE
Mammography	Subcommittee	is	charged	with	improving	connectivity	issues	between	multiple	vendor	equipment.	Radiographics.	The	gantry	is	the	Carm	structure	that	consists	of	the	x-ray	tube,	collimator,	compression	device,	grid,	and	digital	array.	Silicone	Injections	Before	the	FDA	banned	silicone	injections	in	1965,	many	women	elected	silicone
injections	to	augment	breast	size.	Only	1	cc	of	contrast	should	be	injected	before	a	film	is	taken.	In	the	column	corresponding	to	film	B,	a	dramatic	decrease	in	density	occurs	for	the	first	2.5	seconds.	Nit	A	unit	of	luminance	equal	to	1	candela	per	meter	squared.	Discuss	the	mass	effect—what	it	is	and	how	it	can	be	resolved.	(B)	Diagnosis:	The	area	6
cm	from	the	nipple	is	invasive	ductal	carcinoma,	nuclear	grade	2.	This	helps	to	alleviate	the	woman’s	fears,	or	at	least	acknowledge	them.	Control	the	magnet’s	stability	and	homogeneity	(shim	coils).	Storage	area	network	(SAN)	A	network	topology	which	has	a	series	of	servers	linked	through	a	series	of	switches	through	a	dedicated	network	to	a
central	storage.	This	is	the	time	it	takes	63%	of	the	longitudinal	magnetization	to	recover	in	the	tissue.	Many	technologists	who	perform	mammograms	today	are	members	of	the	Baby	Boomer	generation	and	are	a	great	Table	4-9	•	ARRT	Advanced	Certification	in	Mammography:	1991–2008	YEAR	TOTAL	CERTIFIED	1991	1992	1993	1994	1995	1996
1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	3,721	11,749	6,528	5,315	4,406	4,817	3,610	2,825	2,059	1,187	1,148	1,038	1,103	1,025	1,102	1,234	1,226	1,804	The	figures	represent	the	total	number	of	ARRT	Advanced	Certification	in	Mammography	(M)	certificates	awarded	by	year.	Accessed	February	7,	2009.	TO	SEE	MORE
CLEARLY:	FOUR	DECADES	OF	CHANGE	AND	STILL	COUNTING	Significant	changes	in	mammography	occurred	from	1965	to	date.	The	generator	does	not	consume	much	space,	and	it	consists	only	of	the	control	desk	and	the	single	tank	tube	unit;	no	additional	high-tension	transformer	or	electronics	cabinets	are	necessary.6	High-
frequency/constant	potential	units	have	the	following	advantages:	1.	Before	final	positioning	of	the	breast,	allow	the	patient	to	remain	in	position	for	a	few	minutes	so	she	can	identify	an	awkward	position	or	points	of	pressure.	The	technologist	puts	the	films	in	the	input	tray	of	the	digitizer,	identifying	the	case	to	the	system	with	(typically)	a	unique
barcode.	A	long	source-image	detector	(SID)	used	to	compensate	for	a	large	focal	spot	or	for	the	shallow	angle	of	the	target	4.	Production	of	the	digital	image	begins	at	the	gantry	of	the	mammography	machine	(Figure	15-4).	280	•	Unit	2	/	Film/Screen	Mammography	A	A	B	Figure	12-9	(A)	The	minus	density	artifact	on	this	image	was	caused	by
bending	the	film	before	exposure.	It	is	a	benign	condition.	Clinical	Guidance	Clinically	guided	BNB	is	useful	for	palpable	abnormalities	that	may	or	may	not	be	mammographically	and	sonographically	evident.	In	addition,	manufacturers	may	change	procedures	or	reference	the	quality	check	(QC)	procedures	of	another	manufacturer	for	specific
components	of	the	FFDM	system	(i.e.,	monitors,	workstations,	and	laser	printers).	Middleton	MS,	McNamara	MP	Jr.	Breast	implant	classification	with	MR	imaging	correlation.	If	you	choose	to	perform	a	more	complete	audit,	you	will	need	to	collect	additional	raw	data	that	provide	other	information	that	can	affect	audit	results.	See	Direct	radiography
(DR)	imaging	Dry	air	in	darkroom,	275f	Dual	operation	in	digital	mammography,	323	Duct	anatomic	structure,	67–68	carcinoma,	78t,	80	ectasia,	98,	98f	mammographic	anatomy	of,	71–72,	74f	pattern	of,	changes	in,	97,	98f	Ductal	carcinoma	in	situ	(DCIS),	17	using	MRI,	490,	492f	Ductal	lavage,	520–521,	521f	Ductography,	72,	403–404,	403f–405f	3D
ultrasound,	517	Dust	management	in	darkroom,	275–276	Dynamic	area	telethermometry	(DAT),	513–514	Dynamic	range	digital	mammography,	321	Early	dedicated	mammography	machine,	5f	Ectasia,	duct,	98,	98f	Ectopic	tissue	asymmetric	distribution,	73f	symmetric	distribution,	73f	Eczematous	changes	of,	nipple,	85	Edema,	84,	86f	of	glandular
tissue,	207	Efficiency	as	advantage	of	digital	mammography,	321–322	Egan,	Robert,	3	Eklund	method,	143–144,	144f–145f	Electrical	impedence	imaging,	514	Electrical	potential	measurements,	514	Electronic	controls,	of	mammography	unit,	220f,	221	Electronic	palpation,	514,	516	Elevated	craniocaudal	projection,	124–125	application	of,	124
procedure,	124,	124f	Emotional	needs,	33	Encapsulated	implants	projections	for,	144	Entrance	skin	exposure	(ESE),	299	Environmental	artifacts,	279,	279f	Epithelial	hyperplasia,	81,	82f	Equipment	artifacts,	282,	282f	Equipment	testing	in	QA	program,	285,	288–301	physicist’s	tests.	1997;99(6):1597–1601.	Two	types	of	densitometers	are	available:
spot-reading	and	automatic	scanners.	•	The	entwined	relationship	between	the	mammography	unit,	the	recording	system,	and	the	processing	environment.	Does	practice	make	perfect	when	interpreting	mammography?	2005;149(27):	1521–1527.	The	Kopans,5	Sadowsky,	Urrutia,7	Hawkins,	8	Frank,9	and	Homer10	sets	are	some	of	the	more	popular
commercially	available	combinations.	American	Association	of	Physicists	in	Medicine	(AAPM)	This	institute	is	involved	in	the	practice	of	physics	applied	to	medicine	and	biology.	Figure	20-51	Coverage	of	the	biopsy	window.	The	location	in	the	R/L	and	P/A	directions	can	be	specified	relative	to	the	axis	of	the	magnet;	the	F/H	location	can	be	specified
relative	to	a	convenient	patient	structure.	Chapter	15	/	Creating	the	Digital	Image	•	331	Table	15-2	•	Comparison	of	Imaging	Modalities	and	Matrix	Size	x-rays	compression	device	DIGITAL	IMAGING	MODALITY	MATRIX	SIZE	Nuclear	medicine	MRI	CT	CR	DR	Digital	mammography	128		128	256		256	512		512	2048		2048	2048		2048	4096		4096
breast	support	platform	grid	digital	array	enlarged	view	of	pixels	Figure	15-5	The	digital	array	replaces	the	film		cassette.	All	aspects	of	the	imaging	chain	need	to	be	tested,	from	the	image	acquisition,	through	the	reading	and	interpretation	of	the	images,	and	continuing	throughout	image	archiving.	This	biopsy	test	is	done	with	only	a	local	anesthetic
in	the	area	of	the	needle	puncture.	Single-use	cleansing	towelettes	for	mammography	are	available	and	have	been	designed	for	this	purpose.	This	document	citation	was	current	as	of	August	2009.79	Remember,	The	Magnet	Is	Always	On!	Figure	21-27	Reformatting.	The	technologist	adjusts	the	breast	support	on	the	basis	of	compression	thickness.
Continue	to	gently	remind	her	throughout	the	examination	to	slump	or	unclench	her	fists;	most	women	are	nervous	and	will	unconsciously	tighten	their	muscles,	even	though	they	are	trying	to	be	compliant.	Yet	surveys	show	the	vast	majority	of	radiologists	(93%)	enjoy	their	profession	very	much	or	somewhat.	Its	function	is	to	collect	milk	during
lactation.	Every	improvement,	while	it	has	advantages,	also	has	some	disadvantages.	Energy	released	to	the	surrounding	lattice	causes	nuclei	to	recover	their	longitudinal	magnetization	(magnetization	in	the	longitudinal	plane).	Specifically,	there	are	five	chapters	related	to	digital	mammography	that	address	digital	technology	(machines,	image
acquisition,	image	manipulation,	and	storage),	QC,	comparisons	to	imaging	with	analog	mammography,	and	changes	in	workflow	for	the	mammography	technologist.	All	the	other	roads	converge	here	to	get	their	destination	faster.	MQSA	requires	specific	limits	for	daily	sensitometry	values.	His	all-purpose	x-ray	machine	produced	chest	radiographs	in
the	morning	and	mammograms	in	the	afternoon.	No	productivity	advantage.	Santa	Clara,	CA.)	other	fields.	In	a	way,	it	is	ironic	to	compare	the	banging	noise	from	an	MRI	unit	to	music,	but	the	MRI	system	really	does	play	lifesaving	music.	This	is	a	predetermined	manipulation	of	the	image,	but	different	LUTs	can	be	applied	to	an	image	to	change	the
look.	Remote	dial-in	This	allows	an	authorized	user	to	login	to	a	computer	system	from	a	remote	site.	Other	negative	aspects	of	clinical	guidance	are	the	lack	of	confirmation	and	evidence	of	accurate	needle	placement.	Switch	A	device	that	filters	and	forwards	packets	between	LAN	segments.	It	includes	hard	drives,	PACS,	flash	memory,	tapes,	DVDs,
or	CDs.	Medical	outcomes	audit	Evaluation	of	the	ability	of	the	interpreter	to	detect	cancer	on	a	mammographic	image;	also	known	as	the	Medical	Audit.	Relax	the	shoulders	to	better	image	the	upperouter	quadrant.	In	a	processor	that	is	dedicated	to	only	single-emulsion	films,	less	processorrelated	damage	will	occur	if	all	the	films	are	fed	through



the	processor	in	the	same	orientation.	The	cost	of	screening	mammography	for	breast	cancer	compares	favorably	with	the	true	costs	of	screening	for	cervical	cancer.	Is	positioning	the	breast	the	same	in	all	three	modalities?	Use	of	Deodorants	and	Powders	The	use	of	deodorants	and	powders	that	contain	aluminum,	calcium,	and	zinc	particles
adversely	affected	a	xeromammogram,	but	should	not	interfere	with	the	interpretation	of	an	Figure	1-9	Sponges	inserted	between	the	breast	and	recording	device.	In	addition	to	the	monitor,	these	workstations	usually	have	very	specialized	keyboards	to	enhance	the	functions	used	most	often	by	radiologists,	making	it	faster	and	easier	for	them	to
maneuver	through	each	case.	It	does	not	take	many	misses	for	a	primary	care	physician	to	stop	believing	in	the	value	of	mammography.	Figure	14-5	On	the	basis	of	the	same	principles	as	CT	and	MRI	scans,	digital	breast	tomosynthesis	scans	an	object	in	“slices.”	This	is	an	example	of	tomography’s	ability	to	display	different	layers	in	the	breast.
Conventional	mammography	would	acquire	only	the	central	image.	They	also	release	substances	that	stimulate	other	cells	in	the	immune	system.	Define	needle	gauge,	stroke	margin,	stereo	pair,	and	biopsy.	With	manual	transfer	(usually	with	an	upright	SBB	system),	the	actual	biopsy	platform	or	stage	that	holds	the	biopsy	instrument	is	moved	to
correspond	to	the	coordinates.	Baltimore:	University	Park	Press;	1985.	567	•	Glossary	Oncogenes	Genes	that	promote	cell	division	(growth).	Tumors	that	are	well	differentiated	offer	a	better	prognosis.	Role	of	MRI	in	breast	cancer	detection	unclear	for	majority	of	women.	These	changes	are	secondary	to	the	increase	in	estrogen,	progesterone,	and
prolactin	production.5	At	this	time,	the	epithelial	cells	again	proliferate,	increasing	the	size	and	number	of	TDLUs	(Figure	5-17).	(B)	The	4-inch	rectangular	spot	compression	device	allows	visualization	of	a	larger	area	of	breast	tissue.	She	had	a	personal	history	of	breast	carcinoma	in	the	left	breast	at	age	37.	Available	at:	.	Pay	close	attention	when
mixing	chemistries,	whether	manually	or	using	an	automixer,	to	maintain	stability	from	one	batch	to	another.	In	1997	the	estimated	cost	to	implement	MQSA	was	$61.5	million;	in	2000	this	figure	skyrocketed	to	$211.7	million	as	the	true	costs	associated	with	these	regulations	were	discovered.26,28	Over	the	years,	these	costs	and	lower
reimbursement	rates	for	mammograms	have	taken	their	toll.	By	imaging	the	phantom	using	an	average	patient	technique,	the	consistency	of	the	unit’s	AEC,	and	the	quality	and	consistency	of	detail	and	resolution	of	the	images,	can	be	monitored.	She	first	reviews	the	radiograph	of	the	specimen	to	be	certain	the	lesion	was	removed.	Before	injecting
the	dye,	add	0.1	cc	of	air	to	0.1	cc	of	methylene	blue	in	the	syringe	and	shake	it;	the	air	will	identify	the	dye’s	position	on	follow-up	films.	Everything	familiar	is	gone;	darkrooms	replaced	by	a	room	full	of	computers,	electronic	image	processors	and	monitors;	glass	plates,	chemicals,	and	film	replaced	by	digital	arrays;	and	cables	that	connect
everything	for	instant	image	display.	An	elevated	shoulder	(A)	pulls	breast	tissue	from	view,	but	relaxing	the	shoulder	yields	greater	amount	of	tissue	(B).	Medial	or	lateral	cannot	be	determined	from	the	MLO,	but	this	is	a	frequent	mistake.	A	B	Figure	6-17	(A)	Close-up	of	a	lymph	node:	oval,	fatty	hilum,	close	to	blood	vessel.	On	a	patient	image,	there
will	be	shadowing,	as	if	the	image	has	been	double	exposed	(B).	Have	the	patient	face	toward	the	unit,	turning	her	upper	torso	to	bring	the	lateral	aspect	of	the	breast	Figure	7-52	Axillary	tail	view.	When	determining	whether	a	large	abnormality	in	a	fatty	breast	is	real,	a	right-angle	view	will	help	separate	(A,B)	or	flatten	(C,D)	overlapped	structures.
A	relaxed	conversation	about	the	weather	or	some	light	local	news	topic	sometimes	helps	the	patient	connect	with	the	technologist,	which	aids	in	her	relaxation.	It	is	the	heart	of	a	computer.	Most	women	older	than	40	should	have	only	one	mammographic	examination	per	year,	but	there	will	always	be	exceptions	(i.e.,	suggested	rechecks	of	areas
suspicious	of	carcinoma	or	radiation	therapy	rechecks).	If	so,	it	is	given	to	the	pathologist	to	submit	in	paraffin	for	further	examination.	(D)	Place	the	other	hand	behind	the	ipsilateral	shoulder.	(continued)	N	•	151	152	•	Unit	1	/	Mammography—Common	Topics	x	12	12	3	9	x	6	x	3	9	x	6	x	x	N	N	N	N	x	B	Figure	7-71	(continued)	(B)	If	the	lesion	lies	at
11:00	or	5:00	in	the	right	breast	or	1:00	or	7:00	in	the	left	breast	then	a	MLO	projection	of	about	70	will	demonstrate	these	areas	tangentially.	Technological	advancements	from	the	military	have	had	a	profound	influence	on	the	medical	field:	•	From	the	military’s	nuclear	energy	technologies,	the	•	•	•	The	start	of	the	new	century	began	a	spectacular
shift	from	screen–film	(analog)	mammography	to	digital	mammography.	This	includes	evaluation	of	the	potential	for	ancillary	nonphysician	clinicians	(nurse	practitioners,	physician	assistants,	RAs,	and	radiologic	technologists)	to	double	read	mammograms	accurately.	496	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	BREAST	MR
EXAM:	CLINICAL	PRACTICE	Preparation	Checklist	Examination	preparation	for	each	facility	will	be	guided	by	its	own	policies	and	practices	for	the	MRI	examination.	Pathologist	A	doctor	who	identifies	disease	by	studying	cells	and	tissues	under	a	microscope.	Worklist	A	list	of	activities	that	are	scheduled	to	be	performed.	Unfortunately,	manual
examination	of	the	breast	is	not	perfect.	Who	produced	the	optimal	films?	Table	10-1	summarizes	the	advantages	and	disadvantages	of	submuscular	versus	subglandular	placement.	17.	In	addition	to	gathering	the	above	information,	it	is	critical	to	talk	with	the	patient.	Keep	in	mind	that	many	programs	can	be	customized	to	your	needs,	some
programs	may	require	your	facility	to	change	its	reporting	procedures,	and	not	all	programs	will	interface	directly	with	your	patient	database.	Available	at:	http://	www.	The	assessment	is	different	for	masses	and	calcifications.	There	are	particularly	sharp	increases	in	the	number	of	breast	cancer	cases	occurring	from	the	ages	of	25	to	49.	Today,	CAD
is	considered	a	Standard	of	Care	technology	and	is	implemented	routinely	by	radiologists	in	the	capacity	of	“second	reader.”	CAD	is	an	application	and	extension	of	digital	technology.	Some	herbal	teas	do	contain	caffeine,	so	advise	patients	to	check	the	label.	However,	if	access	to	the	posterior	breast	is	not	necessary,	offer	a	small,	thin	pillow	to	give
both	head	and	neck-support	in	the	same	plane.	Pisaro	W,	Zuley	M,	Baum	J,	et	al.	Correlation	of	the	location	of	the	abnormality	with	the	degree	of	rotation	of	the	C-arm;	note	that	an	angle	of	the	C-arm	will	demonstrate	both	an	upper	quadrant	and	a	lower	quadrant	abnormality	tangentially.	First	commercial	CGR	Senographe	unit	shown	at	RSNA.	If	the
patient	slumps	from	the	waist,	the	breast	naturally	falls	forward	(Figure	7-3).	Chapter	1	/	History	of	Mammography	•5	phy	and	some	outmoded	practices	based	on	xeroradiographic	principles	still	persist.	The	technologist	will	learn	to	avoid	projections	that	inhibit	C-arm	movement.	(Image	courtesy	of	Eureka	X-ray	Tube,	Inc.)	permits	a	higher-mA
loading	of	the	tube;	however,	there	is	an	adverse	effect	with	this	design	also.	(B)	An	exaggerated	craniocaudal,	(C)	demonstrates	the	posterolateral	aspect	of	the	breast,	including	the	calcium	(arrow).	(C)	How	the	digital	detector	“sees”	the	number	of	photon	interactions.	The	results	are	displayed	at	the	radiologist’s	workstation.	Rotate	the	top	half	of
the	breast	in	one	direction	while	rolling	the	bottom	half	in	the	other.	They	are	able	to	go	full	circle	with	patients	and	become	more	of	a	clinician.	Guide	to	selecting	an	NMR	probe.	(B)	A	compression	test	tool	developed	by	one	unit	manufacturer	is	smaller	and	easier	to	handle	than	a	bathroom	scale.	With	less	of	these	free-floating	natural	hormones	in
the	blood	stream,	the	tumor	is	forced	to	go	“on	a	diet.”	Tamoxifen	and	Raloxifene	Tamoxifen	and	raloxifene	are	selective	estrogen	receptor	modulators	(SERM).	The	images	are	filmed	by	the	technologist	and	presented	to	the	radiologist	for	interpretation.	The	first	class	graduated	from	Loma	Linda	University	in	California	in	2005.	A	course	of
chemotherapy	is	the	total	number	of	cycles	administered	during	the	entire	treatment	plan.	Centers	for	Medicare	&	Medicaid	Services.	(Images	courtesy	Beekley	Corp,	Bristol,	CT.)	Figure	7-9	Breast	cushions	are	sometimes	used	to	make	a	more	comfortable	environment	and	exam	for	the	patient.	The	first	step	toward	choosing	your	new	equipment	is	to
inventory	your	existing	equipment	and	determine	your	current	status.	Milwaukee,	WI.)	analog	machine	(Table	15-3).	This	number	should	fall	within	an	acceptable	range,	as	stated	by	the	equipment	manufacturer.	Cytopathologist	A	pathologist	that	interprets	cellular	samplings.	It	is	not	a	test	object	that	must	be	imaged	every	week;	rather,	it	is	an
image	that	remains	consistently	the	same.	The	accepted	5	mm	prefire	position	proximal	to	the	depth	coordinate	will	be	satisfactory	for	22-	or	23-mm	throw	instruments,	but	not	for	shorter	throw	instruments.	A	latent	image	is	captured	on	a	film;	that	film	is	then	taken	into	a	darkroom	where	chemistry	and	the	mechanics	of	rolling	the	film	through	a
processor	drop	the	processed	film	out	of	the	dryer	section.	Use	of	a	grid.	DQE:	Detective	Quantum	Efficiency.	Scientists	created	a	new	language	for	this	new	field	known	as	quantum	mechanics;	they	quantified	everything:	they	measured,	weighed,	and	timed	these	unseen	particles	and	their	phenomena.	Client	Asymptomatic	person	who	receives	a
screening	mammogram.	Cambridge:	Blackwell	Science;	1996:21.)	418	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	The	display	of	the	planar	images	also	determines	the	appearance	of	the	biopsy	needle	after	it	is	positioned	in	the	breast;	the	needle	tips	will	be	directed	either	toward	or	away	from	one	another.	Therefore,	adjusting
chemistry	replenishment	rates	is	critical	in	keeping	the	developer	stable	to	maintain	consistency	among	film	densities.	And	finally	the	film	is	stored	away	in	a	medical	film	library.	The	impact	of	preoperative	MRI	on	breast-conserving	surgery	of	invasive	cancer:	a	comparative	cohort	study.	Mammography	facilities	that	had	delayed	purchase	now	had
proof	the	new	equipment	is	worth	the	additional	expense.	An	enzyme	acts	as	a	catalyst	during	specific	chemical	reactions.	Principles	of	shift	and	display	will	aid	in	appropriate	targeting	(Figure	20-42).	An	off-phase	or	out-of-phase	precessing	proton	creates	a	faint	humming	noise	that	is	detected	as	a	radiofrequency	signal.	•	It	has	a	recognizable
presymptomatic	stage.	See	Powder	Tamoxifen,	542	TAN.	Edge	enhancement	makes	calcifications	and	spiculation	more	visible,	however,	there	is	a	concomitant	increase	in	noise.	See	Ballistic	Missile	Defense	Organization	(BMDO)	BNB.	Menopausal	atrophy	may	also	be	asymmetric	from	one	breast	to	the	other.The	breast	will	lose	its	supportive	tissue
to	fat,	producing	a	smaller	breast	or	a	larger,	more	pendulous	breast.	Calibration	Calibration	of	the	detector	is	performed	by	the	technologist	on	some	of	the	DR	units,	with	Selenium	plates	currently	in	use.	B	Figure	7-17	Craniocaudal	projection.	Philadelphia,	PA:	Lippincott–Raven;	1997:171–180.	These	standards	have	been	set	by	the	MQSA:	X-ray
field:	On	the	three	sides	that	are	not	adjacent	to	the	patient,	the	x-ray	field	cannot	exceed	the	borders	of	the	image	receptor.	Minton	J,	Foecking	M,	Webster	D,	et	al.	Ultrasound,	Mammography.	Wolohan	DD.	They	then	examined	the	same	28,000	cases	the	radiologists	reviewed.	Dosage	A	measurable	amount	of	radiation	(mrad)	to	the	breast	tissue.
These	processors	usually	have	a	cycle	time	of	approximately	90	seconds,	although	they	can	have	cycle	times	reaching	4	minutes.	In	1995,	the	ACR	Mammography	Accreditation	Program	reported	the	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	•	263	Increasing	shoulder	Contrast	Density	middle	density	region	middle	density
region	shoulder	toe	toe	Density	Increasing	Logarithm	of	relative	exposure	Figure	11-59	Film	contrast,	as	determined	from	the	slope	of	the	characteristic	curve	for	a	typical	medical	x-ray	film,	increases	as	photographic	density	increases	until	a	maximum	is	reached,	in	the	middle-density	region,	and	then	declines.	Estrogen,	in	pill,	patch,	or	gel	form,	is
the	single	most	effective	therapy	for	suppressing	hot	flashes.	The	ductogram	can	help	the	radiologist	determine	the	cause	and	location	of	the	discharge.	Now	it	is	time	to	expand	the	role	for	experienced	mammography	technologists.	This	asymmetric	area	(arrow)	is	a	normal	variant	of	development.	1997;203:335–338.	Inflammatory	carcinoma	is	one
type	of	breast	cancer	that	presents	with	edema.	In	addition	to	the	variability	in	manufacturing,	the	chemistry	in	the	processor	creates	more	volatility	to	the	OD	response	of	the	film;	as	one	would	expect,	different	brands	of	chemistry	provoke	different	responses	from	the	speed	of	the	film.	If	the	technologist	rejects	the	image,	the	computer	prompts	her
to	select	a	category	for	the	reject	reason.	Microsoft	Windows	is	an	example	of	a	graphical	user	interface.	This	slow	release	is	important	because	if	Figure	19-15	The	radiologist	introduces	a	23-gauge	needle	into	the	lesion	to	perform	FNAC.	Dummin	LJ,	Cox	M,	Plant	L.	It	is	better	to	ensure	that	the	patient	will	return	for	another	mammogram,	wherever
she	may	choose	to	go,	rather	than	vow	never	to	have	another	because	it	was	too	painful.	40,170	women	will	die	of	this	disease.8	This	means	every	12	minutes,	six	American	women	will	develop	breast	cancer	and	one	will	die	(Figure	2-2).	Patients	frequently	move	from	an	area	without	leaving	forwarding	information	for	their	physicians.	When	any	unit
is	first	installed,	there	are	usually	a	few	difficulties	that	need	to	be	resolved;	with	FFDM,	there	is	the	potential	for	many.	Direct-to-digital	systems	automatically	generate	signal	and	send	the	image	to	the	controlling	computer.	Each	facility	should	choose	the	orientation	that	produces	the	best	quality	films	with	each	processor.	A	typical	dissection
removes	level	I	and	II	nodes.	As	with	any	equipment,	there	will	be	error	codes	to	deal	with	and	times	when	the	operator’s	manual	isn’t	enough	to	solve	an	issue.	See	Gray	scale	presentation	state	(GSPS)	Guidelines	for	mammography,	20–22	compliance	with,	48–49	new	guideline,	21–22	old	guideline,	21	Guidelines	for	positioning,	102–115
Gynecomastia,	82,	83f	Half-value	layer	(HVL),	238,	299	Halo	sign,	93,	93f	Halsted	radical	mastectomy.	May	2,	2005;18(9):14.	Recent	policy	guidelines	from	Blue	Cross/Blue	Shield	cite	only	a	few	medically	necessary	indications	for	breast	MR	and	recommend	prior	authorization	for	the	service.	Surgically	found	miss—Cancer	found	in	a	biopsy	that	was
read	as	negative	on	a	mammogram	but	was	biopsied	anyway.	Hormone	replacement	therapy	(HRT)	Treatment	with	estrogens	with	the	aim	of	alleviating	menopausal	symptoms	or	osteoporosis.	(Reprinted	with	permission	from	Tabar,	L,	Haus	AG.	They	interpret	fewer	cases	as	abnormal,	yet	find	almost	twice	as	many	cancers	as	the	generalist
interpreter	does	(Table	4-6).	CAD	is	like	a	powerful	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	spell-checker,	a	valuable	tool,	to	aid	the	physician	in	the	detection	of	breast	disease.	The	analog	machine	is	replaced	by	a	brand	new	digital	machine	or	by	a	completely	refurbished	analog	unit	that	has	been	rebuilt	as	a	digital
machine.	Direct	the	beam	superior	to	inferior.	Breast	cancer	is	the	most	commonly	diagnosed	cancer	(aside	from	skin	cancer)	and	is	the	second	leading	cause	of	cancer-related	death	for	American	women.	A	lump	with	these	characteristics	may	truly	be	a	benign	lesion,	or	it	may	be	a	minimal	tumor	that	in	time	will	grow	to	an	advanced	stage	at	which
time	its	characteristics	will	fit	the	profile	of	a	malignant	tumor.	In	the	event	of	a	natural	disaster	such	as	a	flood,	studies	that	are	stored	at	a	location	physically	separate	of	the	facility	will	be	saved	and	will	be	available	for	restoration,	even	if	the	facility	does	not	survive.	Films	used	clinically	should	be	from	the	same	manufacturing	lot	as	those	used	for
sensitometry.	When	used	with	mammography,	diagnosis	becomes	more	accurate.	Breast	cancer	screening	with	mammography:	overview	of	Swedish	randomized	trials.	As	a	result,	a	higher-contrast	image	is	produced	at	a	dose	comparable	to	that	of	a	5:1	linear	grid	(Figure	11-18).	optical	imaging	system	uses	laser	technology	to	image	breast
abnormalities.	They	appear	as	smoothly	outlined	isodense	masses,	usually	with	telltale	lucency	within	the	borders.3	The	72	•	Unit	1	/	Mammography—Common	Topics	R	CC	L	CC	R	MLO	L	MLO	Figure	5-20	Mammographic	anatomy	landmarks	and	symmetry.	The	National	Strategic	Plan	for	the	Early	Detection	and	Control	of	Breast	and	Cervical
Cancers.	The	disadvantage	is	the	higher	risk	of	recurrence;	if	the	tumor	recurs,	the	woman	would	then	have	to	have	a	mastectomy.	Reduction	of	procedure	time	is	possible	with	a	digital	receptor.	Overall,	a	routine	breast	MR	with	and	without	contrast	should	take	less	than	1	hour.	Breast	Cancer:	A	Practical	Guide	to	Diagnosis,	Vol.	Changes	to	any
function	will	irretrievably	impact	the	image	in	the	subsequent	stages.	Screen	saver.	This	function	sets	the	center	pixel	value	around	which	the	window	width	is	positioned	(Figure	15-14).	Digital	Mammography	Room	The	digital	mammography	room	contains	the	gantry	and	AWS.	These	same	facilities	may	also	be	unaware	that	a	patient	has	been
referred	elsewhere	by	her	physician	between	screenings.	Later,	typical	course	calcifications	replace	the	oil	cyst.	(B)	Have	patient	stand	slightly	anterior	to	the	lower	corner	of	the	image	receptor.	First	CGR	unit	sold	in	the	United	States.	This	is	usually	the	fastest	part	of	the	network,	or	the	“interstate	freeway”	of	the	information	highway.	Just
noticeable	difference	(JND)	This	is	the	smallest	amount	of	difference	in	brightness	between	two	adjacent	points	on	a	display	that	can	be	perceived	by	an	observer.	Although	accuracy	in	detecting	tumors	larger	than	2	cm	is	high,	PET	may	miss	approximately	one-third	of	invasive	cancers	smaller	than	1	cm.	Bring	this	portion	of	the	breast	to	rest	on	the
image	receptor.	Fibroadenoma	A	benign	growth	in	the	breast	that	is	solid,	firm,	smooth,	and	usually	painless	or	only	slightly	tender.	Replenishment	The	replacement	of	processor	chemicals	during	usage	to	maintain	a	balance	in	image	processing.	These	rules	are	useful	when	a	lesion	is	only	evident	on	the	MLO	(SM-IL)	projection.	Rarely	an	intracystic
carcinoma	or	papilloma	can	arise	from	the	epithelium	of	the	wall	of	a	cyst.	Hence,	the	useful	life	of	the	film	exposure	is	over—it	“dies.”	Estimating	the	time	at	which	type	A	film	“dies”	is	more	difficult	since	there	is	no	dramatic	decline	in	density	with	longer	film	exposure.Yet	experience	indicates	that	other	factors,	such	as	patient	discomfort	and
patient	motion,	must	be	taken	into	account.	When	cancer	is	suspected,	a	biopsy	is	usually	performed	and	the	tissue	is	sent	to	a	pathologist	for	evaluation.	After	switching	the	driver	on,	the	physician	opens	the	sample	notch	allowing	the	vacuum	to	pull	the	tissue	into	the	chamber.	What	are	gradients	and	what	is	their	function	in	an	MRI	system?	Discuss
the	differences	between	online,	near-line,	and	off-line	storage.	Homer	MJ,	Pile-Spellman	ER.	(A)	Craniocaudal	mammogram	of	a	client	prior	to	synthetic	hormones.	This	is	where	the	images	taken	by	technologists	at	the	acquisition	stations	are	sent,	as	are	prior	studies	that	have	been	retrieved	for	comparison	by	the	radiologist.	Integrating	the
Healthcare	Enterprise	(IHE)	An	initiative	by	healthcare	professionals	and	the	healthcare	industry	to	improve	the	ways	computer	systems	share	information.	See	American	Cancer	Society	(ACS)	ADC.	A	dedicated	high-speed	network	connects	the	storage	elements	(RAID,	JBOD,	and	tape)	to	the	servers.	(Continues	on	next	page)	Chapter	20	/	Minimally
Invasive	Needle	Breast	Biopsy	C	D	Figure	20-17	(continued)	Coordinate	calculation	(upper-right-hand	corner)	(C)	indicates	a	depth	of	51	mm	with	a	total	breast	compression	of	56	mm,	inadequate	for	the	stroke	of	the	biopsy	instrument.	As	pixels	are	made	smaller,	the	amount	of	data	in	an	image	rapidly	increases.	In	the	1980s,	diaphonography,	a
transillumination	system	using	512	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	Case	Study	22-4	Automated	Breast	Ultrasound	(ABUS)	This	51-year-old	female	was	recalled	for	nodularity	in	the	right	breast.	Consequently,	a	band	of	unexposed	film	several	millimeters	wide	shows	on	the	mammogram.	According	to	MQSA,	training
specific	to	mammographic	imaging	is	required	for	the	radiologist,	technologist,	and	physicist.	RF	pulse	Burst	of	RF	magnetic	field	delivered	to	an	object	by	an	RF	transmitter.	Kaizen:The	Key	to	Japan’s	Competitive	Success.	What	is	the	progression	of	a	cell	from	normal/healthy	into	a	cancer?	The	second	edition	changed	this	value	to	1.2.	Today,	clinical
images	set	at	such	minimum	density	are	considered	underexposed.35	The	trend	in	clinical	images	is	always	towards	increasingly	darker	images	to	adequately	penetrate	the	glandular	tissue	and	to	produce	higher-contrast	images	(Figure	11-59).	Figure	5-19	describes	these	terms,	which	replace	the	descriptive	Wolfe	classifications	(N,	P1,	P2,	DYS).
Image	size	Storage	space	of	digital	images	is	measured	in	megabytes	(MB).	Notice	that	they	are	free	to	spin	independently	of	each	other	in	Earth’s	magnetic	field	of	0.5	G,	which	is	equal	to	0.5	T	in	MRI	magnetic	strength.	Never	reduce	the	angle	of	stereo	acquisition	to	maintain	visualization,	unless	recommended	by	the	manufacturer.	She	has	taught
many	technologists	and	radiologists	methods	to	refine	positioning	skills,	even	in	the	most	challenging	diagnostic	scenario	or	with	the	most	anxious	patient.	However,	this	can	interfere	with	the	reliability	of	some	automatic	exposure	control	(phototiming)	devices	and	FFDM	detectors.	Contrast	is	the	key	factor	in	determining	several	disease	processes,
and	is	required	in	most	breast	MR	sequences.	Tamoxifen	and	raloxifene	report	a	50%	reduction	in	developing	invasive	breast	cancer.	A	router	is	a	device	to	forward	information	to	designated	recipients.	Stamatia	Destounis,	MD	Managing	Partner,	Elizabeth	Wende	Breast	Care,	LLC	Rochester,	NY	Preface	The	true	sign	of	intelligence	is	not	knowledge
but	imagination.	See	National	Alliance	of	Breast	Cancer	Organizations	(NABCO)	NAS.	The	benefit	persists	for	up	to	10	years.	In	1992,	the	National	Surgical	Adjuvant	Breast	and	Bowel	Project	launched	their	landmark	Breast	Cancer	Prevention	Trial	(BCPT).	1998;82(10):1867–1873.	Computer	screens	should	be	tilted	forward	slightly	to	provide	depth
and	perspective	to	the	image.	ANATOMICAL	ANOMALY	Wide	Pedicle	PROBLEM	CAUSE	POSSIBLE	SOLUTIONS	Unable	to	image	extreme	posterior	tissue	on	CC	and	MLO	“Wraparound”	breast	causes	ribs	to	interfere	with	positioning	and	compression	Immobile	borders	Difficulty	obtaining	adequate	compression	on	anterior	tissue	Thick	base	Focus
CC	positioning	on	extreme	posteromedial	tissue;	Supplemental	XCCL	Focus	MLO	positioning	on	extreme	posterolateral	tissue	Additional	CC	view	to	image	anterior	tissue	with	better	compression	Use	of	FAST	or	SOFT	paddle	Add	supplementary	views:	LM	w/arm	up	and	over;	SIO;	SIO	w/arm	up	and	over;	20°	MLO;	XCCL	MLO	does	not	image	all	of	the
inferior	posterolateral	tissue	Small	Breast	Failure	to	image	posterolateral	tissue	on	MLO	Difficulty	in	positioning	Failure	to	image	posteromedial	tissue	on	both	CC	and	MLO	Lack	of	retromammary	fat	Increase	C-arm	angle	to	as	much	as	70	Check	height	of	image	receptor,	making	sure	it	is	not	too	high	Relax	posture	and	draw	shoulders	together
Supplementary	views:	20	MLO,	LM	w/arm	up-and-over;	SIO	w/arm	up-and-over	Supplementary	views:	LM;	SIO	(continued)	164	•	Unit	1	/	Mammography—Common	Topics	Table	8-1	•	This	Quick	Reference	Table	Provides	Guidance	and	Practical	Solutions	to	Some	Common	Positioning	Problems.	At	the	proper	concentration,	Gd	contrast	agents	cause
preferential	T1	relaxation	enhancement,	causing	an	increase	in	the	signal	on	T1-weighted	images.	(B)	The	doctor	or	an	assistant	applies	negative	pressure	by	pulling	back	on	the	syringe	plunger	to	withdraw	the	fluid	from	the	cyst.	Pattern	recognition	of	radiographers.	Illustrated	here	is	an	image	with	4,	16,	64,	and	256	pixels	in	each	direction.	This	is
analogous	to	the	fact	that	radiologists	use	different	visual	techniques	to	see	microcalcifications	compared	with	masses.	The	technologist	immediately	begins	asessment	of	the	preview	image:	is	the	positioning	adequate?	•	Category	4	Suspicious	Abnormality—Biopsy	Should	Be	Considered:	This	category	is	reserved	for	findings	that	do	not	have	the
classic	appearance	of	malignancy	but	have	a	wide	range	probability	of	malignancy	that	is	greater	than	those	in	Category	3.	This	is	extremely	inefficient	because	the	output	power	is	much	less	than	the	input.	The	rotation	of	the	transverse	magnetization	induces	a	voltage	in	a	coil,	which	is	amplified	and	demodulated	by	the	receiver;	the	signal	may	refer
only	to	this	induced	voltage.	Production	of	the	x-ray	beam	requires	a	flow	of	electrons	from	the	filament	(cathode)	of	the	tube	to	the	surface	of	the	anode.	Non-palpable	breast	lesions:	stereotaxic	fine	needle	aspiration	cytology.	Mammography-A	user’s	guide.	Routine	CC	2.	Synchronous,	bi-lateral	breast	cancer:	prognostic	value	and	incidence.	In	MRI,
the	term	“coil”	is	preferable.	Time	will	tell	if	a	more	aggressive	approach	for	women	at	higher	risk	of	developing	this	disease	or	for	detecting	recurrence	is	in	order	given	the	number	of	women	and	men	affected	by	breast	cancer	each	year.	Even	a	Senate	Appropriations	Subcommittee	hearing	ensued.	Radiation	damages	healthy	cells	adjacent	to	the
tumor	as	well	as	the	targeted	diseased	cells	in	the	tumor;	however,	the	more	rapidly	dividing	cancer	cells	will	be	affected	more	than	the	slower	growing	healthy	cells.	Chapter	9	/	Thinking	in	Three	Dimensions	•	183	4	cm	4	cm	x	A	ax	B	Figure	9-13	Lesion	search.	These	younger	American	women	are	increasingly	delaying	marriage	and	childbirth	to
attend	college	and	establish	careers;	more	are	employed	full-time	in	the	labor	force.	A	CR	mammogram	examination	requires	the	same,	if	not	slightly	more	time	to	complete	as	an	analog	examination.	In	other	words,	a	tube	current	of	500	mA	on	a	high-frequency	generator	results	in	the	same	dose	output	as	800	mA	on	a	conventional	single-phase
generator.	Each	eye	gives	a	different	perspective	of	an	object;	our	brain	then	reconstructs	the	object	three-dimensionally.	Why	reconstruction.	Which	are	mobile	margins	and	which	are	fixed?	Selecting	alternative	projections	may	solve	this	dilemma.	PET	is	more	likely	to	identify	invasive	ductal	carcinoma,	but	is	likely	to	miss	invasive	lobular
carcinomas,	and	it	is	not	helpful	for	identification	of	noninvasive	tumors.	The	role	of	the	physician	extender	in	radiology.	There	will	be	noise,	thumping,	or	banging	when	the	MRI	machine	is	scanning.	Ragaz	J,	Jackson	S,	Le	N,	et	al.	If	the	abnormality	is	not	identifiable	on	either	one	of	these	images,	the	technologist	can	vary	the	technique	accordingly,
or	reposition,	rescout,	and	repeat	the	stereo	images.	Line	spread	function	A	physical	measurement	that	describes	the	extent	to	which	light	spreads	in	the	imaging	process.	Even	with	these	variables,	the	cancer	detection	rate	is	a	useful	measure	of	a	screening	program’s	effectiveness.	Key	Terms	•	correlation	•	normal	variation	184	•	physical
examination	•	sensitivity	•	specificity	•	tissue	overlap	Chapter	10	/	Practical	Applications	in	Problem	Solving	INTRODUCTION	The	mammogram	as	a	tool	of	detection	has	a	high	sensitivity,	finding	a	majority	of	cancers.	Once	she	feels	well	enough,	the	procedure	can	continue	at	the	discretion	of	the	radiologist.	Retargeting	renders	a	depth	coordinate
(arrow)	of	43.3	mm	(with	a	total	compression	approximately	the	same	as	previously	indicated),	resulting	in	a	positive	stroke	margin.	WHY	DO	WE	NEED	DIGITAL	IMAGING?	In	some	invasive	breast	cancers	(IBCs),	nearly	every	tumor	cell	contains	high	levels	of	ER.	Hematomas	may	fully	resolve	or	remain	stable	for	many	years.8	Chapter	6	/
Mammographic	Pathology	R	CC	•	99	2.	Each	pixel	is	assigned	a	numeric	value	based	on	the	number	of	photons	that	struck	it.	See	National	Aeronautical	and	Space	Administration	(NASA)	National	Aeronautical	and	Space	Administration	(NASA),	313	National	Alliance	of	Breast	Cancer	Organizations	(NABCO),	41t	National	Breast	Cancer	Coalition
(NBCC),	41t	National	Cancer	Institute	(NCI),	17	National	Center	for	Devices	and	Radiological	Health,	285	National	Coalition	of	Cancer	Survivorship	(NCSS),	41t	National	Council	on	Radiation	Protection	and	Measurements	(NCRP),	220	National	Electrical	Manufacturers	Association	(NEMA),	324	National	Institutes	of	Health	(NIH),	21	National
organizations	and	support	groups	for	breast	cancer	patients,	41t	National	Strategic	Plan	for	the	Early	Detection	and	Control	of	Breast	and	Cervical	Cancers,	24,	24f	components	of,	24	support	provided,	24	Nationwide	Evaluation	of	X-ray	Trends	(NEXT),	251,	252t	Nausea,	with	chemotherapy,	540	Naviscan	PEM	Flex	Solo	II,	307,	307f	NBCC.	As
women	with	varying	parenchymal	patterns	age,	all	but	one	of	these	patterns	experience	a	decrease	in	the	amount	of	glandular	tissue.	The	lower-inner	quadrant	3:30	to	4:30	area	in	the	right	breast	(7:30	to	8:30	in	the	left)	projects	above	or	at	the	level	of	the	nipple.	Pengel	KE,	Loo	CE,	Tertstra	HJ,	et	al.	Near	Doubling	of	New	Cancer	Cases	Across	Six
Decades	337,000	350,000	314,000	300,000	280,000	243,000	250,000	209,000	200,000	179,000	150,000	100,000	50,000	0	1990	2000	2010	2020	2030	2040	Figure	4-8	The	number	of	expected	breast	cancer	cases	by	decade.	For	example,	CNR	indicates	an	imaging	system’s	ability	to	detect	subtle	calcifications	in	dense	breast	tissue	in	relation	to	the
background	noise.	PR	negative	An	absence	of	the	progesterone	hormone.	The	surgeon	removes	the	breast	tissue	through	this	“small”	opening,	leaving	the	rest	of	the	skin	as	a	pouch	to	accommodate	the	insertion	of	an	implant	or	other	reconstructive	surgery.	Accession	number	A	unique	number	within	an	institution,	assigned	to	each	patient	study.	(B)
An	SIO	projection	(in	this	case	a	10)	provides	more	of	the	pectoral	muscle	(arrow)	to	satisfy	the	pseudocarcinoma	dilemma.	Key	Terms	•	510(k)	•	Food	and	Drug	Administration	(FDA)	•	Institutional	Review	Board	(IRB)	•	Premarket	Approval	(PMA)	•	sensitivity	•	specificity	505	506	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment
INTRODUCTION	It	seems	that	every	time	we	read	or	watch	the	news,	we	hear	about	another	test	for	breast	cancer	that	is	better	than	mammography.	The	pressure	from	this	fluid	buildup	within	the	breast	tissue	combined	with	compression	used	during	the	examination	can	add	to	the	discomfort	that	many	women	feel	during	a	mammogram.	•	First-
time	examination	or	routine	follow-up	examination—	This	data	can	affect	the	calculated	data	of	the	audit,	as	more	cancer	is	detected	on	first-time	examinations	than	on	routine	examinations.	Because	the	patient	is	lying	on	her	back,	gravity	will	help	the	contrast	agent	move	easily	into	the	duct.	Darkroom	A	room	from	which	normal	light	is	excluded;
used	for	developing	photographs.	The	developer	solution	filter	cartridge	of	the	processor	should	be	changed	monthly.	Currently,	digital	mammography	is	in	the	process	of	replacing	screen–film	mammography.	Twenty-eight	percent	of	the	radiologists	interpret	2000	or	more	mammogram	studies	per	year;	7.2%	read	more	than	500060	(Figure	2-9).	In
some	cases,	correlation	of	the	cranial	caudal	(CC)	and	mediolateral	oblique	(MLO)	projections	is	enough	to	190	•	Unit	1	/	Mammography—Common	Topics	ax.	The	positively	charged	electrode	where	thermionic	emission	takes	place.	MTF	evaluates	the	overall	system	resolution.	American	Society	of	Clinical	Oncology,	Breast	Cancer	Symposium;
September	4,	2008;	Washington,	DC.	This	procedure	involves	transplanting	tissue	from	another	part	of	the	body	to	the	chest	wall	area	to	create	a	breast	mound.	Lateromedial	Lateral	Variation	A	variation	of	the	lateromedial	lateral	position	is	appropriate	for	localization	of	anterior	medial	abnormalities.	Burkenne	L,	Burkenne	H,	Kan	L.	(A)	Hair.	Hricak
H,	Amparo	E.	Byrne	C,	Schairer	C,	Wolfe	J,	et	al.	MRI	machines	have	four	major	types	of	coils:	(1)	shim,	(2)	gradient,	(3)	surface,	(4)	radiofrequency	(RF).	Lehmman	C,	Blume	J,	Weatherall	P,	et	al.	During	the	same	call,	you	may	be	able	to	schedule	her	appointment	and	be	reasonably	sure	that	she	will	return	so	that	the	radiologist	can	complete	the
evaluation.	Low-cost	screening	mammography:	report	on	finances	and	review	of	21,716	cases.	The	terminal	duct	lobular	unit	(TDLU)	begins	at	the	extralobular	terminal	duct	and	ends	at	the	terminal	ductules.	Diagnosing	a	carcinoma	as	small	as	3	mm	is	possible,	long	before	skin	thickening	and	retraction	occur.	A	0.03-mm	molybdenum	filter	is	used
for	the	molybdenum	target,	and	the	spectra	from	24	and	30	kV	settings	are	shown.	Carcinoma	of	the	breast	predominantly	occurs	in	women,	but	a	small	percentage	of	males	will	develop	breast	malignancies.	The	ACR	QA	guidelines	for	mammography	have	been	updated	several	times	with	the	change	in	technology.	MRI	is	better	for	early	breast	cancer
detection.	Thin	film	CdZnTe	detector	arrays	for	digital	mammography.	Sampling	The	policy	of	inferring	the	behavior	of	a	whole	batch	by	studying	a	fraction	of	it.	“The	primary	focus	of	a	breast	cancer	is	rarely	located	in	the	subcutaneous	fat	zone.	Beyond	the	wall	is	a	pipeline	that	moves	data	and	images	from	one	place	to	another	throughout	a	facility,
or	even	beyond.	The	two	types	of	coordinate	systems	are	Cartesian	and	polar.	•	221	receptor	to	the	size	of	the	breast	being	imaged.The	technologist	works	harder,	and	the	client	is	more	uncomfortable	when	trying	to	stretch	a	small	breast	onto	a	24		30	cm	receptor	or	scrunch	a	large	breast	on	an	18		24	cm	receptor.	See	Modulation	transfer	function
(MTF)	Specificity,	185,	308	defined,	302t	for	diagnostic	test,	506	Specimen,	79	Specimen	radiography,	399	Spin,	479,	484–485,	486f	Spin–echo	sequence,	in	MRI,	488,	488f	Sponges	in	xeroradiography,	9,	9f	Spot	compression	device,	235,	236f	Spot	compression	position,	157,	158f	Spot-reading	densitometers,	256	Spring–loaded	biopsy
instrument/needle	combination,	433,	433f	sampling	sequence	for,	435	S-SPOTS,	110,	110f	Staff	support,	in	FFDM	conversion,	364–365	training,	for	FFDM	conversion,	364	Staffing,	FFDM	conversion	on,	361	Staging	of	breast	cancer,	79t,	82–83	Standard	processing,	278	Standards	for	image	quality,	285	States	of	Arkansas	(SAR)	Iowa	(SIA)	and	Texas
(STX),	284	STEP.	Breast	reconstruction	Surgery	to	rebuild	a	breast’s	shape	after	a	mastectomy.	Sebaceous	Cyst	Redness	(Erythema)	Sebaceous	cysts	occur	in	the	oil	glands	of	the	skin.	Cambridge:	Blackwell	Science;	1996:60.)	2.	With	the	arrival	of	digital	imaging	in	2000,	the	dynamic	range	capability	offered	by	the	digital	platform	and	computer
monitors	allows	visualization	of	the	skin,	adipose	tissue,	and	glandular	tissue	of	the	breast	evenly.	This	projection	is	an	option	when	an	abnormality	presents	in	the	superior	aspect	of	the	MLO	and	lateral	projections	but	is	absent	from	the	standard	CC	projection.	•	Describe	the	special	requirements	for	proficient	use	of	the	mammography	machine’s
phototimer.	Because	of	the	importance	of	contrast	and	resolution	in	the	interpretation	of	mammograms,	lossless	compression	is	recommended.	A	photon	carries	energy	proportional	to	the	radiation	frequency	but	has	zero	rest	mass.	benefits	for	all	participants.	The	nonemulsion,	or	“shiny,”	side	of	the	film	contains	an	antihalation	coating,	which
prevents	the	light	from	the	intensifying	screen,	the	inside	of	the	cassette,	or	other	backscatter	from	striking	the	film.	Surgical	changes,	resolving	hematoma,	injury,	and	radial	scar	can	also	be	evident	as	architectural	distortion.	The	CR	unit	scans	and	translates	the	contents	into	digital	data	to	be	sent	to	a	soft	copy	display,	archive	or	hard	copy
printout.	Designed	to	absorb	a	power	interruption	and	immediately	switch	the	computer	to	its	UPS	battery	power	supply	for	continued	operation	and	to	save	data	being	processed.	Today	the	quality	of	ultrasound	images	have	improved	to	the	extent	that	it	can,	in	some	cases,	visualize	even	the	spiculated	borders	of	cancers	(Figure	22-1).	CHANGE,
CHANGE,	AND	MORE	CHANGE	Xeroradiography,	analog	mammography,	and	digital	mammography	imaging	systems	have	a	common	purpose:	to	x-ray	the	breast;	but	the	similarities	end	there.	Use	an	arm	sling	as	support	for	both	comfort	and	the	reduction	of	motion.	Objectives	•	List	the	key	factors	that	made	mammography	the	last	x-ray	procedure
to	convert	to	digital	imaging.	Hot	light	A	bright	light	device	used	to	visualize	overexposed	areas	on	a	film.	Gently	touching	a	slide	to	the	expressed	discharge	will	cause	some	of	the	fluid	to	adhere	to	the	slide.	Smooth	borders	and	rounded	contours	are	preferred	shapes;	conversely	irregular	borders	and	sharply	angled	contours	are	more	worrisome	and
warrant	a	closer	examination	(Figure	6-27B,C).	example	of	this	subtraction	reconstruction	technique	is	shown	in	Figure	21-14.	Water	suppression	The	elimination	or	reduction	of	water	signal	from	the	image	by	application	of	a	narrow-band	frequency-selective	pulse	centered	around	the	resonant	frequency	of	the	tissue.	A	pathologist’s	report
contributes	in	part	to	the	diagnosis	as	well	as	a	breast	cancer	treatment	plan.	The	photodiodes	are	mounted	on	a	substrate	of	amorphous	silicon	(a-Si)	which	houses	the	array	of	electronic	switches	and	signal	lines	that	sit	atop	the	pixels.	0.8	.	Printer—An	output	destination.	This	allows	all	servers	to	access	large	storage	and	improves	access	times.
Some	examples	are:	(1)	If	the	breast	consists	of	homogeneous	tissue	(i.e.,	entirely	glandular	or	entirely	adipose	tissue),	the	pickup	could	not	be	placed	incorrectly,	as	long	as	the	breast	covers	the	detector	completely.	However,	these	costs	will	be	offset	by	treatment	savings	resulting	from	the	detection	of	cancers	of	the	breast	and	cervix	at	earlier
stages	of	development.52	This	plan	provided	for	screening	examinations	regardless	of	the	woman’s	ability	to	pay.	All	breast	imaging	facilities	have	different	workflow	patterns,	but	on	the	day	of	her	appointment,	usually	the	first	person	a	patient	will	encounter	is	the	receptionist.	The	filter	must	be	installed	correctly	so	that	the	printing	on	the	face	of
the	filter	can	be	read	when	looking	at	the	lamp.	Pizzutiello	R.	Examples	of	superparamagnetic	materials	include	iron-containing	contrast	agents	for	bowel,	liver,	and	lymph	node	imaging.	Identify	the	superior,	inferior,	medial,	and	lateral	borders	of	the	breast.	The	technologist	can	use	this	simple	method	to	approximate	the	location	of	an	abnormality.
(A)	If	the	ductal	structures	are	left	to	droop,	the	ductal	structures	will	overlap.	Clock/clock	speed	Computers	have	an	internal	clock	that	synchronizes	the	various	internal	components	and	also	regulates	the	rate	at	which	the	CPU	executes	instructions.	In	all	decades,	women	slightly	outnumber	the	men.	Humphrey,	whose	husband	had	died	as	a	result
of	surgery,	ruling	that	a	plaintiff	could	recover	damages	if	she	proved	the	physician	displayed	“either	carelessness,	or	want	of	ordinary	diligence,	care	and	skill”	.49	And	so	it	goes,	200	years	later:	prove	neglect,	neglect,	neglect––and	this	time	it’s	the	radiologist	in	the	legal	bull’s-eye.	Sixty-one	percent	of	all	radiologists	surveyed	read	mammograms.
Chemicals	should	be	changed	and	tanks	cleaned	routinely,	according	to	the	number	of	films	routinely	processed	and	the	type	of	processing	used.	Currently,	the	ACR	requires	that	the	four	largest	fibers,	the	three	largest	speck	groups,	and	the	three	largest	masses	be	seen.	The	inferior–posterior	and	anterior–central	areas	on	the	MLO	projection	are	the
most	common	sites	of	motion.	Morgan	used	a	theory	developed	by	Heinrich	Franke,	who	recognized	that	on	every	radiograph	there	is	a	dominant	area,	the	darkening	of	which	is	proportional	to	the	average	darkening	and	general	appearance	of	the	entire	image.	Extra	vigilance	is	necessary	to	prevent	pain	or	injury	when	a	large	breast	is	of	sufficient
length	to	touch	or	rest	on	the	C-arm.	Cancer	rates	in	patients	screened	for	the	first	time	(prevalent	cancer	rates)	vary	from	6	to	10/1,000	women	screened.	The	benefits	of	HRT	include	alleviation	of	post	and	perimenopausal	symptoms	and	a	decrease	in	risk	or	improvement	of	osteoporosis.11	Contraindications	for	HRT	are	family	or	personal	history	of
breast	cancer,	particularly	if	immunoassays	of	the	original	tumor	were	estrogen-receptor	positive.	Bedford,	MA.)	Chapter	15	/	Creating	the	Digital	Image	In	all	detectors	there	is	an	inherent	lower	limit	in	the	size	of	the	pixel.	Therefore,	many	patients	choose	to	make	out-of-pocket	payment	for	the	testing,	regardless	of	their	coverage.	Another	blood
test	to	check	levels	of	circulating	tumor	cells	can	help	doctors	more	accurately	assess	how	well	treatments	are	working	in	women	with	metastatic	breast	cancer.25	This	may	allow	oncologists	to	determine	much	sooner	if	a	therapy	is	ineffective,	so	that	they	can	change	therapy	earlier	and	potentially	make	more	significant	improvements	in	survival.
These	digital	mistakes	cannot	be	as	easily	fixed	as	in	analog	imaging	with	a	paper	label	and	pen.	Calcifications—The	radiologist	evaluates	certain	criteria	when	considering	biopsy	of	calcifications.	The	key	technical	specifications	for	the	scanner	that	digitizes	the	film	are	(1)	the	spatial	resolution	for	each	pixel	(typically	measured	in	microns,	where	1	m
is	0.0001	cm)	and	(2)	the	number	of	shades	of	gray	that	are	recorded	by	the	scanner	(usually	expressed	in	bits).	Fornage	BD,	Coan	JD,	David	CL.	Lanyi	M.	Each	patient’s	personality	is	unique,	yet	all	patients	share	one	common	hope—that	they	will	be	treated	as	a	unique	individual.	Often	these	efforts	are	seen	as	a	partnership	of	community	groups,
state	or	local	health	departments,	local	businesses,	health	agencies,	and	care	providers.	into,	through,	and	out	of	the	mass,	then	these	lines	represent	silhouetted	structures	in	front	of	or	behind	the	mass	(Figure	6-29).	1983;1(1):7.)	2.	The	smaller	the	spread	of	light,	the	greater	the	resolution.	Unlike	routers,	bridges	are	protocol	independent.	A
Cartesian	system	also	allows	easier	correlation	with	other	aspects,	such	as	scale	and	reference,	described	in	the	next	section.	Tailoring	the	study	to	each	patient’s	needs	is	important	to	the	outcome.	x-ray	light	scintillation	150-250	μm	columnar	CsI	(T1)	150-250	μm	pixel	array	line	spread	function	Figure	15-43	Indirect	conversion	detectors	utilize	a
scintillating	layer	to	absorb	the	x-ray	and	generate	light	photons,	which	are	detected	by	a	photodiode	array.	It	would	not	eliminate	the	need	for	regular	mammogram	screening	or	blood	analysis,	it	would	just	be	a	first	line	of	defense	for	women.	Place	the	patient’s	hips	anterior	to	the	image	receptor	(B)	to	facilitate	positioning.	MilliGray	(mGy)	A	unit	of
absorbed	radiation	equal	to	0.001	Gray.	The	“Sweet	Spot”	A	mammographic	unit	that	uses	an	x-ray	tube	with	a	biangular	design	(large	and	small	focal	spots	use	separate	angles	on	the	target	for	production	of	x-rays)	has	a	“sweet	spot”	that	is	approximately	4	cm	from	the	chest	wall	for	each	focal	spot.	Routinely	conforming	to	the	same	method	will
familiarize	the	technologist	with	breast	tissue	distribution—medial	or	lateral,	right	or	left,	and	so	on.	True	positive	Cancer	diagnosis	based	on	the	findings	of	an	abnormal	mammographic	reading.	The	MQSA	final	regulations	are	national	quality	standards	for	mammography	services.	1965	CGR	developed	the	first	dedicated	mammography	unit	with	a
molybdenum	target	tube,	low	kVps,	and	an	integral	compression	device	and	C-arm	configuration.	Ultrasound	is	helpful	in	determining	the	nature	of	the	following	problematic	findings:	Fluid—Cysts,	intracystic	lesions,	abscesses,	hematomas,	oil	cysts,	and	silicone	gel	leaks	in	patients	with	implants.	HORMONE	(ANTIESTROGEN)	THERAPY	After	breast
cancer	surgery,	many	people	will	be	treated	with	a	combination	of	chemotherapy	and	hormone	therapy.	This	chapter	focuses	on	the	person	who	is	about	to	undergo	this	examination	and	how	a	facility	can	help	make	each	patient	feel	more	comfortable	during	her	visit.	This	allows	the	radiologist	to	evaluate	how	well	the	system	will	mark	the
abnormalities	commonly	seen	in	the	clinic.	Placing	a	marker	on	the	breast	at	the	approximate	location	of	the	abnormality	can	help	maintain	one’s	perspective	(Figure	20-57).	The	basic	considerations	for	equipment	should	include	the	following:	Portability	Some	units	are	on	wheels,	and	others	must	be	anchored	to	the	floor	or	the	wall.	Electronic	noise.
1973;242:190–191.	Some	factions	felt	that	women	in	this	age	group	had	a	lower	incidence	of	breast	cancer	and	therefore	did	not	need	yearly	mammograms.	Hyattsville,	MD:	National	Center	for	Health	Statistics;	2006.)	UPDATE	Three	changes	during	the	1990s	demanded	a	complete	revision	of	this	chapter	from	our	first	edition	(1992)	to	the	second
edition	(2001).	With	extended-cycle	processing,	the	speed	and	contrast	of	some	single-emulsion	films	are	increased.	Probes	are	specific	to	a	type	of	study	such	as	volume,	2D,	or	3D.35	They	receive,	in	real	time,	the	signals	that	the	nuclei	return	to	the	instrument	for	digitization,	thus	allowing	an	exact	image	of	the	tissue	sampled.	Have	patient	at	first
stand	sideways	to	the	unit.	Digital	imaging	in	radiology	practice:	An	introduction	to	few	fundamental	concepts.	The	structure	and	body	habitus	change	from	one	patient	to	another	and	may	change	from	year	to	year	in	the	same	patient.	Contrast	is	essential	so	small	differences	in	x-ray	attenuation,	or	observed	white	in	the	mammogram,	are	visible	and
allow	the	detection	of	cancer	amongst	the	clutter	of	normal	breast	tissue.	The	inspection	reviews	testing	frequency,	procedures,	and	results,	documentation	of	testing	and	personnel	qualifications,	and	FDA	testing	of	equipment	at	the	site.	The	focal	spot	resolution	test	provides	specific	data	for	the	calculation	of	resolution	in	line	pairs	per	millimeter
(lp/mm).	The	New	Republic.	For	a	molybdenum	target/molybdenum	filter	tube	the	HVL	should	be	to	the	value	of	the	kilovolt	peak/100		0.03	in	units	of	high-purity	aluminum,	with	an	upper	limit	not	to	exceed	kilovolt	peak/100		0.12	in	units	of	aluminum.	•	Understand	the	basic	positions,	projections,	and	techniques	used	for	mammography	and	how	they
are	accomplished.	If	retesting	affirms	the	error,	service	is	necessary.	Most	common	is	the	measurement	function	used	to	determine	the	size	or	location	of	a	pathology	seen	on	an	image.	US-guided	aspiration	biopsy	of	the	breast.	Calcium	may	result	from	radiation	and	surgical	change	(see	Chapter	10)	but	is	also	a	harbinger	of	tumor	recurrence.	Make
the	pixels	too	large	and	one	cannot	visualize	the	small	structures	necessary	for	diagnosis.	2008;58:347–371.	With	most	SBB	systems,	the	depth	coordinate	should	be	a	positive	number,	in	which	case	a	negative	depth	coordinate	would	indicate	an	error.	Why	was	mammography	the	last	of	the	imaging	modalities	to	go	digital?	Bandwidth	The	amount	of
data	that	can	be	transmitted	in	a	fixed	amount	of	time.	To	find	the	lesion	on	the	complementary	projection	(in	this	case	a	MLO	projection),	measure	a	distance	of	4	cm	from	the	nipple;	search	a	wider	area	to	allow	for	nipple	rotation	to	find	the	lesion.	Applied	ointments	may	imitate	calcifications.	By	itself,	apocrine	metaplasia	does	not	increase	the	risk
of	breast	cancer;	however,	it	may	occur	with	other	more	worrisome	processes.	The	number	of	bits	represents	the	maximum	number	of	pixel	values,	or	shades	of	gray.	Shelving	for	film	storage	within	the	darkroom	should	have	doors,	without	protruding	handles;	this	keeps	the	amount	of	space	dust	can	settle	on	to	a	minimum.	Visualization	of	the	skin
line	as	well	as	the	glandular	tissue	on	the	same	image	is	one	of	the	benefits	of	digital	mammography.	A	comfortable	heightadjustable	chair	and	an	easy-to-manipulate	keyboard	or	mouse	are	both	important	for	efficiency.	Magnetic	fields	useful	for	imaging	are	shaped	by	smaller	custom-designed	areas	placed	close	to	the	specific	body	part	to	be
scanned.	In	addition	to	minimizing	the	chest	wall	dead	space,	the	area	on	either	side	of	the	cassette	must	be	kept	as	small	as	possible	to	avoid	lateral	edge	dead	space	(Figure	11-17).This	nonvisualized	area	affects	any	view	in	which	the	corner	of	the	IRSD	is	placed	in	the	axilla.	Rochester,	NY.)	Chapter	21	/	Breast	MR	•	493	A	B	Figure	21-19	Breast
implant	evaluation.	Spin-echo	imaging	Any	of	many	MR	imaging	techniques	in	which	the	spin-echo	is	used	rather	than	the	FID.	Output	device	Any	device	that	outputs	information	from	a	computer	is	called,	not	surprisingly,	an	output	device.	A	correction	factor	can	be	calculated	by	determining	the	difference	between	the	coordinates	of	the	needle	and
the	abnormality	coordinates.	(A)	Two	spiculated	mass	densities	(arrows)	are	evident	on	this	craniocaudad	mammogram.	86.	Current	applications	of	breast	MR	include	scanning	women	with	dense	breast	tissue,	those	at	high	risk	for	breast	cancer,	or	those	with	ambiguous	mammogram	results.	No	one	can	declare	a	winner	since	there	is	no	scientific
data	on	which	to	base	a	decision;	it	is	subjective	judgment.	Data	stored	here	is	only	accessible	through	manual	intervention.	We	try	to	improve	compliance	because	screening	mammograms	detect	breast	cancers	in	earlier	stages,	result	in	less	extensive	surgery	and	less	debilitating	regimens	of	chemotherapy	or	radiation	therapy,	and	save	lives.	For
instance,	if	“Screening	Mammogram”	is	chosen,	the	acquisition	device	and	the	PACS	have	probably	been	set	up	to	anticipate	four	images—an	RCC,	LCC,	RMLO,	and	LMLO.	Archive	data	can	be	stored	on	various	types	of	devices,	examples	being	RAID,	optical	disc,	or	digital	tape.	The	costs	will	be	a	shared	responsibility	of	the	public	and	private	sectors
and	will	increase	gradually	as	more	women	take	advantage	of	these	lifesaving	preventive	services.	As	the	technologist	discusses	the	procedure	and	the	patient’s	concerns,	she	should	give	her	full	attention	to	the	patient.	Monitoring	tumor	size	with	breast	MR	is	playing	a	more	important	role	in	surgical	planning.8,12,58–61	Mammography	cannot
match	the	capability	of	MRI	to	estimate	the	extent	of	a	tumor.	Key	Terms	•	automatic	exposure	control	(AEC)	•	average	gradient	(AG)	•	computer-aided	detection	(CAD)	•	constant	potential	generation	218	•	•	•	•	cubic	grain	film	extended	processing	grids	(soft)	Heurter	and	Driffield	(H&D)	characteristic	curve	•	Mammography	Accreditation	Program
(MAP)	•	photoelectric	effect	•	radiographic	noise	•	ripple	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	Mammographic	image	production	begins	long	before	breast	manipulation	during	positioning	in	an	attempt	to	capture	as	much	breast	tissue	as	possible	on	that	image.	The	following	are	a	few	examples	of	artifacts	that	are
seen	on	mammographic	images	occasionally.	Figure	7-28	XCCL	projection.	Film	contrast	is	controlled	by	film	type,	processing	conditions	(solutions,	temperature,	time,	and	agitation),	fog	level	(storage,	safelight,	light	leaks),	and	the	optical	density	level.We	use	high-contrast	film.	Rotating	the	patient	inward	will	also	bring	the	superior,	posterior	breast
tissue	into	view.	Andolina	V,	Wade	T.	Breast	imaging	stands	as	the	subspecialty	within	radiology	that	the	liability	crisis	has	affected	most.	Hyattsville,	MD:	National	Center	for	Health	Statistics;	2006.	Breast	Cancer.	pregnancy	and	lactation.	(B)	Fibrous	hamartoma—smoothly	outlined,	well-encapsulated	mass	of	varying	density,	but	containing	very
little	fat.	Hillman	BJ,	Fajardo	LL,	Hunter	TB,	et	al.	If	the	hips	are	behind	the	image	receptor,	the	technologist	will	have	to	work	harder	to	pull	lateral	tissue	into	view	(Figure	7-36).	It	is	necessary	in	most	cases	to	“bright	light”	the	skin.	This	focus	group	encouraged	and	made	recommendations	for	funding	research	of	digital	mammography	and	related
technologies.	Currently,	a	bandwidth	of	1	gigabyte	(GB)	is	usually	recommended	for	mammography	applications.	SoftScan	has	obtained	regulatory	approval	for	commercialization	in	Canada	and	Europe,	and	can	be	employed	for	investigative	use	only	in	the	United	States.	Determine,	via	the	localization	grid,	the	location	of	the	abnormality.	Sacrificing
breast	tissue	nearer	the	breast	support	(Figures	20-72	through	20-74),	will	increase	chest	wall	access	proximally.	The	normal	breast.	Breast	tomosynthesis	enters	the	final	phase	of	the	FDA	acceptance.	A	right-angle	view	or	often	the	opposing	view	in	the	study	will	establish	whether	the	“lesion”	is	mass	effect	(Figure	10-15).	The	radiologist,	as
clinician,	takes	charge	coordinating	client	care	by	using	all	of	the	tools	available	for	improved	detection,	diagnosis,	and,	when	required,	interventional	procedures	and	a	treatment	plan.	Vacuum-assisted	breast	biopsy	using	the	MRI	unit.	Fisher	B,	Anderson	S,	Redmond	CK,	et	al.	Radiologists	are	experienced	and	familiar	with	the	process	for
interpreting	mammograms.	•	Research—Before	beginning	the	audit	program,	make	two	lists.	This	is	accomplished	by	comparing	the	reading	noted	on	the	mammography	report	to	the	results	of	the	pathology	report.	Increased	time	for	radiologists.	The	reason	for	this	is	that	breasts	attach	to	the	ribcage,	a	curvilinear	structure	(Figure	1-6).	(B)	The
same	cyst	1	year	later,	under	tension,	exhibiting	ragged	borders.	Fibroadenolipomas	consist	of	a	mixture	of	glandular,	fibrous,	and	fatty	tissue;	the	fibrous	hamartoma	is	predominantly	glandular	and	fibrous	in	composition.	A	rule	of	thumb.	2001;10(220):13–30.	(K)	Completed	MLO	projection.	Interoperability	becomes	of	significant	importance	with	the
integration	of	medical	systems	to	form	the	electronic	patient	record.	Therefore,	facilities	that	use	these	must	pay	out	of	the	pocket	for	them	or	pass	the	fee	on	to	the	patient.	Set	up	a	protocol	on	the	number	of	times	to	attempt	to	get	the	report	before	giving	up.	The	technologist	may	experience	disorientation	with	prone	positioning.	An	alternative	to
having	PACS.	However	junk	DNA	has	been	found	to	be	even	more	conserved	than	protein-coding	regions	of	the	DNA	in	humans	and	other	mammalian	species.	If	the	patient	had	prior	radiation	treatments	for	breast	cancer	and	has	recurrence,	or	if	another	primary	breast	cancer	appears.	Dedicated	double	breast	coil	for	magnetic	resonance
mammography	imaging,	biopsy,	and	preoperative	localization.	Downtime	Issues	and	Troubleshooting	When	looking	at	your	new	digital	workflow,	be	sure	to	take	into	account	potential	problems	that	may	come	up.	(A)	Equal	shift	of	the	abnormality.	See	Mass	effect	Pulse	cycle,	487	Pulse	sequence,	487	Purchase	specifications	QA	program	and,	285	QA
program.	Probes	Stereotactic	breast	biopsy	instruments.	(Image	courtesy	of	Eureka	X-ray	Tube,	Inc.)	In	the	1980s,	mammography	was	the	hot	topic	among	the	radiology	community.	See	Optimum	density	(OD)	Off-line	storage,	387	Oil	cyst,	91,	91f.	If	the	depth	coordinate	will	not	allow	positive	stroke	margin,	then	positioning	in	the	reverse	projection
(inferolateral	to	superomedial,	IL–SM)	will	permit	the	shortest	skin-to-abnormality	distance	and	positive	stroke	margin.	These	images	will	verify	accurate	placement	of	the	needle.	In	spite	of	this,	however,	the	breast	retains	its	ability	to	redevelop	parenchyma	and	secrete	milk	during	any	subsequent	pregnancy”	(Figure	5-18).	This	drooping	breast
tissue	is	often	referred	to	as	“camel	nose,”4	as	its	shape	resembles	the	silhouette	of	a	camel	face.	Many	breast	imaging	centers	are	designing	waiting	areas	with	fireplaces	to	create	a	cozier,	home-like	setting,	while	others	are	now	trying	to	create	more	of	a	spa-like	atmosphere,	complete	with	massage	areas.	(Source:	National	Projection	Program
Population	Division.	53.	PACS	pull	A	DICOM	term	where	the	PACS	acts	as	a	storage	class	provider	and	initiates	the	sending	of	data	from	a	modality.	If	the	needle	is	repositioned,	another	check	film	should	be	taken	to	verify	its	position	before	the	wire	is	introduced.	The	Baby	Boomers	in	2003:	A	Profile	of	American	Baby	Boomers:	Life	Expectancy	at
Birth.	A	pathologist	makes	a	diagnosis	after	viewing	this	tissue	with	a	microscope.	You	are	able	to	take	a	3D	scan	(axial	T1	3Ds	in	this	case)	and	reformat	into	a	coronal,	sagittal,	and	MIP	that	yields	information	to	localize	a	lesion	without	having	to	actually	scan	in	those	planes.	See	American	College	of	Radiology	Imaging	Network/Digital
Mammographic	Imaging	Screening	Trial	(ACRIN/DMIST)	study	ACR	Mammography	Quality	Control	Manual,	285,	290f	ACS.	up	to	the	radiologist	interpreting	the	image	to	decide	if	further	This	process	is	similar	to	using	a	spell-checker	in	a	comaction	needs	to	be	taken	to	investigate	the	findings.	IHE	promotes	the	coordinated	use	of	established
standards	such	as	DICOM	and	HL7	to	address	specific	clinical	needs	for	optimal	patient	care.	Analog	imaging	identified	only	55%	of	all	breast	cancers	in	women	younger	than	age	50;	these	women	have	more	glandular	tissue.	However,	before	the	discussion	of	how	to	obtain	a	good	image	begins,	it	must	first	be	understood	why	technical	expertise	and
interpretation	are	so	vital	in	mammography.	Reference	points	incorrectly	marked	on	stereo	images	yield	inaccurate	coordinates.	Cole	EB,	Pisano	ED,	Kistner	EO,	et	al.	The	first	prototype	digital	mammography	machine	was	introduced	at	the	1995	Radiological	Society	of	North	America	(RSNA).	These	tiny	buds	of	tissue	lie	directly	behind	the	nipple.
Women	who	have	spontaneous	unilateral	nipple	discharge.	She	enters	the	mammography	suite	at	age	40	with	a	risk	of	1	in	217	and	ends	at	age	85	with	a	lifetime	risk	of	1	in	8.	Amazingly,	this	belief	held	until	the	early	1800s	when	Müller	described	the	cellular	nature	of	breast	cancer;	it	con-	Table	2-1	•	Use	of	Mammography,	Women	Aged	40	and
Older	(1987	to	2003)a	All	40–49	50–64	65	65–74	75	1987	1990	1991	1994	1998	1999	2000	2003	29.0	31.9	31.7	22.8	26.6	17.3	51.7	55.1	56.0	43.4	48.7	35.8	54.7	55.6	60.3	48.1	55.7	37.8	61.0	61.3	66.5	55.0	63.0	44.6	67.0	63.4	73.7	63.8	69.4	57.2	70.3	67.2	76.5	66.8	73.9	58.9	70.4	64.3	78.7	67.9	74.0	61.3	69.5	64.4	76.2	67.7	74.6	60.6	a	Percentage
having	mammograms	within	the	past	2	years.	A	standard	display	orientation	for	images	in	the	basic	slice	orientation	is:	(1)	transverse:	A	to	top	of	image	and	L	to	right,	(2)	coronal:	H	to	top	of	image	and	L	to	right,	and	(3)	sagittal:	H	to	top	of	image	and	A	to	left.	Unavailability	of	prior	images	necessarily	slows	the	process,	since	final	reports	cannot	be
produced	until	comparison	studies	are	considered.	Also,	the	compression	device	must	be	parallel	to	the	film.	3-cm	breast	cancer	with	evidence	of	extension	to	involve	the	chest	wall.	Examining	the	results	of	these	tests	and	reviewing	the	entire	QA	program	routinely	is	important	and	should	not	be	understated;	if	discrepancies	or	suboptimal	results	are
not	acted	on,	the	performance	of	any	test	is	insignificant.	This	is	due	to	both	the	halide	content	of	tabular	grain	films	and	to	the	more	uniform	surface	area	of	these	crystals,	which	produces	more	constant	development”.27	If	the	cubic	grains	are	large,	the	film	will	be	faster	because	more	surface	absorbs	the	light	photons	emitted	by	the	intensifying
screen,	and	the	film	speed	can	be	increased	even	further	by	adding	chemical	sensitizers.	.”	FDA	Approval	Process	Many	people,	both	medical	professionals	and	the	public,	think	that	the	U.S.	Food	and	Drug	Administration	(FDA)	approval	means	that	a	technology	“works,”	and	insurance	providers	will	reimburse	for	medical	examinations	using	that
technology.	Arch	Int	Med.	The	edge	effect	(arrowheads)	seems	to	indicate	this	area	to	be	the	cyst	(arrow).	Radiologists	use	visual	clues	to	sort	out	the	benign/malignant	classification.	In	this	case,	an	area	of	architectural	distortion	now	apparent	on	the	ML	(arrow)	is	barely	perceptible	on	the	MLO	projection.	Apply	compression	(Figure	7-54).	The
patient	may	also	present	with	either	a	pectus	excavatum	or	a	barrel	chest,	or	a	combination	of	these	two.	Safelights	Safelight	filters	that	correspond	with	green	light-sensitive	films	should	be	installed	in	lamps	located	at	least	4	feet	above	the	work	area.	Accessed	September	18,	2006.	Light	scatter.	This	information	can	usually	be	found	in	the	DICOM
header	of	each	image.	Gross	B	Figure	6-15	(A)	External.	See	Technologist’s	tests	•	583	Ergonomics,	364–365,	365f	of	mammography	unit,	220–221,	220f	Erythema,	84,	86f	ESE.	1998;352:359–363.	2008;58(6):322.	Giuliano	AE,	Kirgan	DM,	Guenther	JM,	et	al.	The	doctor	needs	to	know,	and	orders	a	biopsy	to	be	certain.	Many	Chapter	4	/	The
Mammography	Technologist’s	Expanding	Role	facilities	do	not	directly	employ	radiologists;	rather	they	contract	services	from	a	radiologist	or	a	group	of	imaging	specialists	to	assure	MQSA	requirements	for	interpreting	mammograms	are	fulfilled.	Breast	cancer	mortality	following	fluoroscopic	irradiation	in	a	cohort	of	tuberculosis	patients.	Experts
already	have	sounded	the	alarm	that	it	will	become	more	difficult	to	schedule	a	mammogram	in	the	future.13–17	The	mammography	technologist’s	expanded	role	will	include	new	skills	to	assist	radiologists	in	imaging	more	asymptomatic	clients,	improve	detection	of	early	stage	breast	cancers,	and	assist	in	services	for	patients	suspected	of	harboring
and	ultimately	diagnosed	with	breast	cancer.	Local	anesthesia	can	be	administered	to	the	skin	and	subcutaneous	tissues.	The	x-ray	exposure	readings	are	measured	with	an	ionization	chamber.	The	reasons	for	misinterpretation	included	the	following:	benign	appearance	on	the	film,	14;	lesion	present	on	previous	study,	13;	seen	on	one	view	only,	7;	at
the	site	of	a	previous	biopsy,	6;	suboptimal	technique,	4;	and	overlooked,	33.	Women	who	inherit	mutations	of	the	BrCA1	or	BrCA2	gene	are	at	an	82%	lifetime	risk	of	developing	breast	cancer.	Some	equipment,	such	as	processors	and	screens,	need	to	be	tested	or	maintained	more	often	than	others	because	they	are	used	more	frequently.	List	some
advantages	when	using	dedicated	mammography	machines	rather	than	a	general	x-ray	machine	to	produce	an	image.	Maintaining	high	contrast	is	difficult	because	the	breast	has	minimal	inherent	subject	contrast;	in	addition,	the	“soft”	x-ray	spectrum	used	is	easily	attenuated.	It	includes	density	of	the	film	base,	dyes,	and	any	fog	that	has	developed
on	the	film.	Based	on	abnormal	screening	examination	2.	Place	the	edge	of	the	image	receptor	above	the	medial	aspect	of	the	breast.	NCRP	Report	#85,	Bethesda,	MD:	National	Council	on	Radiation	Protection	and	Measurements;	1987:75–81.	ARTIFACTS	Mammography	film	is	especially	susceptible	to	artifacts.	A	radiology	department	with	digital
imaging	services	looks	more	like	a	business	office	than	a	medical	office.	Other	manufacturers	locate	the	reference	point(s)	on	the	breast	support,	between	the	compressed	breast	and	the	image	receptor.	54	•	Unit	1	/	Mammography—Common	Topics	•	72.4%	said	the	fear	of	being	sued	influenced	their	recommendation	to	order	additional	views	and/or
an	ultrasound	examination.	The	Federal	Drug	Administration	(FDA)	now	restricts	the	use	of	Fat	necrosis	Complications	Early	complications	from	implantation	are	confined	to	the	previously	mentioned	surgical	possibilities.	Bring	the	compression	paddle	up	toward	the	image	receptor	to	hold	the	breast	in	place	(Figure	7-32).	(G)	Rest	the	breast	on	the
image	receptor.	Kyes	K.	A	repeat	is	taking	a	second	image	of	a	projection	even	though	the	first	image	is	kept	because	it	has	MQSA	requires	an	annual	physicist	survey	is	required	by	for	FFDM	units	as	for	analog	units.	Use	of	the	magbox	or	the	zoom	postprocessing	enhancement	brings	us	closer	to	the	individual	pixel	display	resolution,	however,	with
this	expansion	of	the	image,	the	breast	is	now	too	large	to	display	on	the	monitor.	See	American	College	of	Radiology	Imaging	Network	(ACRIN)	ACRIN/DMIST	study.	phantom	films,	or	the	daily	QC	strip.	Most	pathology,	including	most	types	of	cancer,	arises	from	the	TDLU.	(B)	The	transported	tissue	forms	a	flap	that	can	hold	a	breast	implant	if
there	is	not	enough	tissue	to	form	a	breast	mound.	In	most	women,	the	nipple	naturally	falls	into	profile	in	at	least	one	view;	if	it	does	not,	repositioning	the	breast	to	bring	the	nipple	into	profile	may	be	counterproductive,4,9	as	it	could	sacrifice	tissue	either	superiorly	or	inferiorly,	and	medially	or	laterally,	depending	on	the	projection	and	the	location
of	the	nipple	on	the	breast.	The	study	will	define	specific	views,	or	images,	that	must	be	taken	to	complete	the	study.	These	organizations	include	PACS	Administrators	Registry	and	Certification	Association	(PARCA)	and	the	Society	for	Imaging	Informatics	in	Medicine	(SIIM).	People	heal	differently;	some	quickly	rebound	while	others	having	the	same
surgery	struggle	to	recover.	This	method	will	render	the	quadrant	and	approximate	clock	time	of	the	abnormality.	A	handheld	blacklight	in	the	darkroom	can	detect	the	areas	where	dust	is	problematic	and	indicate	areas	where	more	stringent	cleaning	is	necessary.	Eklund	GW,	Cardenosa	G,	Parsons	W.	The	strongest	oscillation	and	magnetic	signal
occurs	when	it	has	a	loss	of	coherence	during	its	resonance	phase	and	falls	90.	Because	the	symptoms	are	innocuous	and	on	the	surface	of	the	skin	of	the	nipple,	most	women	experience	a	delay	of	6	to	8	months	before	a	diagnosis	is	made.	Administration	must	cope	with	the	need	for	higher	client	volume	to	support	digital	services.	For	example,	lesion
#3	is	projected	medial	to	the	nipple	on	the	CC	projection	(A);	it	is	projected	at	the	level	of	the	nipple	on	the	MLO	view	(B);	it	is	projected	superior	to	the	nipple	on	the	true	lateral	view	(C).	NIPPLE	CHANGES	Nipple	Inversion	An	inverted	nipple(s)	can	be	developmental;	however,	sudden	inversion	can	indicate	the	presence	of	a	tumor.	1998;16:2672–
2685.	However,	the	facility	must	purchase	CR	cassettes,	an	imaging	plate	reader,	an	image	and	information	processor,	and	the	mammography	technologist’s	work	console.	Obtain	a	true	lateral	with	the	nipple	in	profile	for	all	nonpalpable	lesions.	Patients	often	lean	onto	the	image	receptor	(B),	but	this	will	create	a	false	angle	on	the	image,	skewing
the	lesion	location	and	making	the	image	less	reproducible.	2004;232(2):578–584.	Cambridge:	Blackwell	Science;	1996:30.)	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	4.	It	may	be	a	“normal”	change,	as	with	the	“adenosis	of	pregnancy”	(Figure	6-32),	or	pathologic	when	involved	with	other	processes.	Biopsy	Removal	and	pathologic
examination	of	specimens	in	the	form	of	small	pieces	of	tissue	from	the	living	body.	In	the	lateral	view,	the	posteriolateral	portion	tends	not	to	be	imaged	(B),	whereas	in	the	oblique	view	the	posteriomedial	portion	of	the	breast	tends	not	to	be	imaged	(C).	path	of	x-ray	MLO	CC	REVIEW	QUESTIONS	1.	Lehman	C,	DePeri	E,	Peacock	S,	et	al.	There	are
several	considerations	as	well	as	a	few	disadvantages	for	this	option:	•	This	technique	works	well	with	small-breasted	women.	Ranallo	FN.	This	scale	does	not	directly	relate	to	the	distance	of	the	abnormality	from	either	the	proximal	or	distal	skin	surface.	•	Understand	the	regulatory	compliance	involved	with	mammographic	imaging	and	its	history.
Additional	attempts	will	not	be	tolerated.	Place	the	thumb	and	forefinger	between	the	breast	tissue	and	the	implant.	Chapter	22	Breast	Cancer	Diagnostic	Technologies:	Today	and	Tomorrow	Objectives	•	To	become	familiar	with	adjunctive	technologies	already	available	and	others	in	various	stages	of	development.	Tracing	this	back	to	the	breast
confirms	the	posterior	UIQ	is	the	missing	tissue.	Additionally,	the	pathologist	will	determine	the	tumor’s	nuclear	grade	as	I,	II,	or	III;	grade	III	is	the	most	aggressive	tumor.	In	some	cases,	the	patient	The	following	three	projections	are	useful	in	determining	if	a	“mass”	that	is	visible	mammographically	is	a	true	abnormality	or	is	a	result	of	structural
overlap.	By	the	time	the	cancer	had	grown	to	an	advanced	stage	and	the	person	became	symptomatic,	secondary	signs	such	as	skin	thickening,	skin	dimpling,	and	nipple	retraction	were	often	present.	Reciprocity	Law	Failure	The	RLF	of	a	film	used	with	an	intensifying	screen	states	that	as	the	length	of	exposure	time	increases,	there	is	no	linear
increase	in	the	density	on	the	film.	The	equipment	should	allow	compression	and	collimation	to	the	area	of	the	breast	that	is	of	concern,	and	should	allow	full	field	magnification	imaging.	When	I	began	working	in	this	field	over	30	years	ago,	we	only	did	mammograms	on	women	who	had	secondary	clinical	signs	of	advanced	breast	cancer.	The	CC
projection	will	superimpose	the	abnormality	over	glandular	structures,	resulting	in	possible	nonvisualization	(A).	How	will	that	decision	impact	the	daily	work	assignments?	eu.	This	thins	the	breast	tissue	and	allows	a	shorter	exposure	to	be	used,	minimizing	motion.	•	If	the	woman	is	premenopausal	with	invasive	disease,	chemotherapy	is	required
because	tumors	in	this	age	group	tend	to	be	more	aggressive.	Once	the	needle	is	inserted	into	the	abnormality,	negative	pressure	is	applied	by	pulling	back	on	the	syringe,	allowing	the	aspiration	of	material	for	sampling.	The	bar	pattern	must	be	•	299	placed	in	a	certain	position	relative	to	the	anode–cathode	axis	when	imaged.	Available	at:	.	So	when
computer	terms	and	acronyms	enter	the	conversation,	we	tend	to	feel	very	overwhelmed.	As	the	compression	holds	the	breast	stationary,	the	tube	rotates	above	over	a	limited	angular	range.	Loss	of	mammography	services	(lightning)	3.	Schnall	M.	The	distance	from	the	top	of	the	breast	to	the	film	measures	7	cm.	Regardless	of	her	doctor’s
reassurance	that	the	examination	is	for	routine	purposes,	the	fear	that	she	might	have	cancer	remains.	A	change	is	immediately	noticeable	in	the	breast	at	the	inception	of	HRT,	especially	in	those	women	completely	through	menopause.	Contour	change	In	the	physical	inspection:	bulging,	dimpling,	or	retraction	of	the	skin	that	can	indicate	an
underlying	process.	BrCA1	A	gene	located	on	chromosome	17	that	normally	helps	suppress	cell	growth.	Remove	the	compression	paddle;	use	magnification.	Adjusting	the	window	level	and	width	allows	different	tissue	types	to	be	visualized.	A	L	CC	A	L	20°	MLO	B	Figure	10-17	Slight	oblique.	BETA	videotapes	have	given	way	to	VHS,	which	in	turn
were	overcome	by	DVD,	and	more	recently,	blue	ray	disk.	Depending	on	the	facility	and	its	policies	for	digitizing	prior	and	outside	films,	the	radiologist	may	also	have	a	viewbox	adjacent	to	the	computer	workstation	for	reviewing	hardcopy	images.	Accessed	February	20,	2010.	248	•	Unit	2	/	Film/Screen	Mammography	Smart	phototimers	also	respond
to	varying	breast	tissue	thickness.	Maloney	E.	Thus,	visualization	of	the	medial	portion	of	the	breast	is	required	on	the	craniocaudal	view.	Increasing	the	window	center	results	in	a	darker	image;	decreasing	the	window	center	results	in	a	brighter	image.	Compound	and	Doppler	technologies	are	available	on	many	of	today’s	sonography	units.	Averages
and	standard	deviations	are	used,	along	with	the	HVL	measurement,	to	calculate	the	average	glandular	dose.	Precession	movements	that	oscillate.	This	surgery	preserves	as	much	skin	covering	the	breast	as	possible	for	immediate	reconstruction	of	a	breast	mound.	Side	effects	influencing	the	breast	may	include	breast	enlargement,	pain	and
lumpiness,	and	fibrocystic	changes,	including	cysts.	We	can,	however,	detect	it	at	an	earlier	stage	when	the	30	•	Unit	1	/	Mammography—Common	Topics	word	“cure”	can	be	more	than	something	the	woman	hopes	for.	Although	computerization	is	not	required	to	conduct	an	audit,	it	makes	it	easier	and	less	time	consuming.	When	the	C-arm	is	angled
for	the	MLO	view	(B)	the	compression	paddle	must	be	shifted	superiorly	to	the	larger	image	receptor	(C),	cueing	the	image	receptor	to	image	tissue	in	the	axillary	area.	No	third	monitor	to	view	breast	ultrasound	or	MRI	examinations	synchronized	with	the	display	of	the	digital	mammogram.	Ryerson	AB,	Miller	J,	Eheman	CR,	et	al.	“Seasoning”	effects
on	chemicals	from	film	processing	4.	A	recent	survey	of	mammography	centers	cited	their	current	experience	with	scheduling	mammograms:31	2009	Total	Facilities	Total	Units	Figure	4-11	The	transition	from	analog	to	digital	mammography	machines	began	slowly	once	FDA	approved	the	sale	of	digital	machines	in	2000.	Mammography	capable	of
detecting	breast	cancers	at	an	early	stage	could,	with	a	regular	screening	program,	REVIEW	QUESTIONS	1.	Warren	SL.	Direct	ray	(DR)	FFDM	units	supply	only	one	detector	and	grid,	which	is	used	for	all	sizes	of	breasts.	Because	the	ductal	opening	is	small	and	difficult	to	perceive,	a	bright	light	and	high-powered	magnifying	glasses	are	used	to
better	visualize	the	area.	Many	surgeons	were	concerned	that	a	negative	mammogram	might	delay	or	prevent	an	exploration	suggested	on	clinical	grounds.	Genes	11,	13,	17,	and	19	are	among	the	better	known	locations	in	breast	cells	where	cancer	originates.	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	C	D	Figure	11-39
(continued)	(C)	Molybdenum:	7	cm	compressed	thickness.	When	the	x-ray	exposure	terminates,	the	preview	image	appears	on	the	technologist’s	monitor.	The	diamond	shows	the	cost	and	quality-adjusted	life	years	associated	with	no	screening	after	1990.	Incorrect	wash-water	temperature	can	cause	biologic	growth	within	the	tank,	which	affects
quality.	A	quadrant	paddle	can	be	helpful	to	get	around	ribs,	and	so	on.	Observing	the	film	from	a	slight	distance	will	enhance	the	view	of	the	areas	of	increased	density,	which	signify	poor	film–screen	contact.	The	floor	can	provide	foot	support	if	the	chair	is	low	enough,	or	use	a	footstool	if	the	biopsy	chair	does	not	provide	a	footrest.	(B)	An	SIO	of	20
shows	this	to	be	a	true	mass	(arrow)	and	not	the	pectoral	muscle.	The	following	list	outlines	ways	to	achieve	higher-contrast	images:	•	•	•	•	Manufacturing	high-average	gradient	films	Using	enhanced	processing	parameters	Increasing	the	optical	density	darkening	of	the	image	Using	brighter	intensity	view	boxes	to	visualize	the	D-max	regions	on	our



darker	images	•	Optimizing	viewing	conditions	of	darker	images	(i.e.,	masking	films,	using	viewing	glasses,	low-ambient	room	lighting)	•	Using	antiscatter	grids	High-Contrast	Versus	Manufacturing	Tolerances	Problem:	You	use	high-contrast	film	and	adjust	the	processor	environment	to	achieve	greater	contrast.	We	adapted.	The	radiation	output
waveform	should	have	less	than	5%	kVp	ripple	(10%	exposure	ripple).	Quantifying	positioning	is	not	an	exact	science	and	may	lull	the	technologist	into	a	false	sense	of	security.	Additionally,	there	is	the	human	element;	due	to	the	nature	of	breast	tissue	and	how	it	is	imaged	on	a	mammogram,	it	is	possible	for	a	cancer	to	be	overlooked	by	the
radiologist,	or	for	a	cancer	to	not	be	pulled	onto	the	image	by	the	technologist.	Tube	manufacturers	angle	the	anode	surface	to	distribute	the	heat	better;	thus,	a	larger	stream	of	electrons	can	be	used	to	yield	higher	mA	values,	and	the	angle	also	results	in	a	smaller	effective	focal	spot	for	better	resolution.	There	should	be	enough	extra	space	for	the
grid	to	move	freely.	However,	there	are	reasons	why	FFDM	will	become	more	important	to	the	radiologist	than	the	speed	(Figure	16-1;	Table	16-1).	The	extruded	silicon	seeps	into	interstitial	planes	and	muscle,	causing	pain	or	discomfort	and	sometimes	restriction	in	movement.	Describe	some	of	its	attributes.	Elmore	JE,	Nakano	CY,	Koepsell	TD,	et
al.	Quantitative	classification	of	mammographic	densities	and	breast	cancer	risk:	results	from	the	Canadian	National	Breast	Screening	Study.	U.S.	Census	Bureau.	Viewboxes	Viewboxes	must	be	maintained	to	work	efficiently.	Storage	area	network	(SAN)	is	the	most	expensive	type	of	RAID.	Fat	necrosis	is	the	death	of	fat	tissue,	caused	by	the
disruption	of	blood	vessels	feeding	the	area.	QUANTIFYING	POSITIONING—	USING	COMMON	SENSE	The	routine	mammogram	is	a	combined	two-projection	study.	seepage	and	the	resulting	problems.	Floors	should	be	mopped	and	air	vents	cleaned	at	least	weekly.	American	College	of	Radiology	(ACR)	The	30,000	members	of	the	ACR	include
radiologists,	radiation	oncologists,	and	medical	physicists.	Source:	Reprinted	with	permission	from	Haus	A,	Jaskulski	S.	The	CsI	material	then	channels	the	light	to	a	layer	of	photodiodes	which	converts	light	into	electrical	signals.	1989;63:1873–1880.	The	same	buckys	are	used	for	CR	FFDM.	Nipple	discharge—spontaneous	or	expressed,	bilateral	or
unilateral,	color,	and	the	length	of	time	in	which	the	discharge	has	been	present.	Millirads	(mR)	The	older	metric	unit	of	measurement	of	radiation	for	absorbed	dose.	This	theory	has	formed	the	basis	on	which	every	AEC	device	operates.	Homer	MJ.	The	sigmoidal	curve	associated	with	the	H&D	curve	is	a	trade-off	between	dynamic	range	and	contrast
resolution.9	2.	Abnormalities	high	on	the	chest	wall	(A)	may	be	brought	into	view	with	an	elevated	CC.	•	Understand	the	basic	elements	within	the	darkroom	that	affect	image	quality,	including	maintenance	and	chemical	replenishment.	Greater	access	to	posterior	abnormalities	(A)	is	possible	by	moving	the	breast	support	forward	behind	the	breast,
sacrificing	distal	breast	tissue	(B).	A	body	coil	is	typically	a	T/R	coil,	but	smaller	volume	T/R	coils	(head/extremities)	are	often	used	at	high	field	as	a	means	of	reducing	RF	power	absorption.	The	effect	on	MRI	is	increased	in	the	T1	and	T2	relaxation	rates	(decreased	in	the	T1	and	T2	times).	However,	the	authors	of	this	paper	did	not	want	to	dissuade
future	innovations	in	imaging.	If	the	area	is	directly	addressed,	both	the	patient	and	her	medical	professionals	will	be	more	confident	in	the	diagnosis.	Implants	Silicone	sacs	filled	with	saline	or	silicone	gel.	The	effect	of	premium	view	post-processing	software	on	digital	mammographic	reporting.	If	they	have	inadvertently	overlooked	any,	they	will	be
pleased	to	make	the	necessary	arrangements	at	the	first	opportunity.	Reciprocity,	or	the	ability	of	the	silver	halide	microcrystal	to	process	light	photons	of	differing	intensities,	is	one	of	these	factors”.30	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	•	251	Automatic	Film	Processor	History:	Smaller,	Faster,	and	Better	Manual
processing	of	x-ray	film	requires	1	hour	to	develop	a	finished	radiograph.	Breast	Diseases—radiography.	The	lateral	and	565	•	Glossary	inferior	borders	of	the	breast	tissue	are	considered	to	be	mobile,	while	the	anterior	and	medial	aspects	are	more	immobile.	The	radiologist	must	review	both	the	reports	and	films	annually.	The	contrast	level	exhibited
by	a	radiograph	depends	on	the	contrast	of	the	film	and	the	contrast	inherent	to	the	breast.	Inspection	Before	performing	the	mammogram,	the	technologist	should	diagram	skin	changes	or	abnormalities	(Figure	10-5).	This	is	how	breast	MR	coils	are	able	to	retrieve	signals	from	the	chest	wall	and	the	patient’s	axilla.	Typical	is	a	laser	printer	similar	to
the	kind	used	to	print	CT	and	MRI	examinations,	with	a	mammography	software	upgrade.	Capacitors	store	energy	and	then	release	this	energy	between	the	pulses	(into	the	valleys)	to	smooth	out	the	ripple.	Learning	to	recognize	this	insidious	noise	(Figure	7-5)	takes	time	and	patience.	Discharges	can	vary	in	color.	FDA/MQSA	Facility	Scorecard.	She
is	positioned	to	remain	comfortable	for	long	periods	without	movement.	At	this	stage	the	process	is	irreversible,	and	at	some	time	the	condition	will	progress.	When	used	in	•	560	the	PACS	world,	it	is	often	referred	to	as	a	PACS	broker	and	may	have	enhanced	functionality	over	a	typical	interface	engine.	Source:	Courtesy	of	Transworld	Radiographic
X-ray	Systems.	During	the	mid-1990s,	a	group	of	Canadian	mammography	technologists	went	through	specialized	training	in	image	analysis.	Used	as	reference	for	locating	breast	disease,	as	the	UOQ—upper-outer	quadrant.	Anesthetic	A	substance	that	causes	lack	of	feeling	or	awareness.	Angio	map	is	a	spatial	representation	of	time/intensity	data
and	acts	as	an	overlay	to	unite	kinetics	and	morphology	in	one	data	set.	At	this	time,	the	technology	is	very	promising,	but	its	role	in	breast	imaging	Ultrasound	is	currently	used	as	an	adjunct	to	mammography,	but	several	new	ultrasound	technologies	have	been	developed	with	the	hopes	of	increasing	its	use	in	diagnostic	situations	and	perhaps	even
in	screening,	especially	for	women	with	dense	breast	tissue.	Health	insurance	companies	and	even	uninsured	women	are	grateful	to	this	low-cost	screening	examination	for	its	clinical	sensitivity	to	breast	disease	and	for	fiscal	restraint.	The	computer	that	does	the	analysis	of	the	digitized	image	is	located	in	the	bottom	of	the	unit.	Caution	must	be
exercised	in	the	MRI	room—for	the	sake	of	the	patient	as	well	as	the	expensive	machine.	Van	Diest	PJ,	et	al.	American	Cancer	Society	Breast	Cancer	Facts	&	Figures,	September	25,	2007.	In	every	case,	a	dedicated	line	is	recommended.	(#	ca	1cm)		(#	in	situ	ca)/TP		FN	#	of	pts	with	positive	nodes/	total	#	of	cancers	TP/(TP		FN)	TN/(FP		TN)	5%	to
10%	25%	to	40%	Variable	2–10	6–10	2–4	10%	30%	25%	85%	90%	Calculations	of	cancers	diagnosed	based	on	first	time	mammograms	only	(baseline).	Ask	your	film	representative	and	processor	maintenance	technician	to	assist	you	in	adjusting	Film	Density	versus	Contrast	Film	contrast	is	highest	at	higher	optical	densities.35	Historically,	in	the
United	States,	we	have	produced	images	in	the	lighter	optical	densities	(lower	contrast)	to	show	the	skin	line	and	subcutaneous	fat,	and	the	glandular	tissue.The	first	edition	of	the	ACR’s	Mammography	Quality	Control	Book,	published	in	1992,	substantiates	this	belief.	Location,	Location,	Location	Most	cancer	arises	in	the	epithelial	cell	layer	(Figure
23-2).	Two	sizes	of	IRSD	(18cm		24cm	and	24cm		30cm).	A	fibroadenoma	also	may	present	as	a	mammographically	benignappearing,	oval,	well-circumscribed	mass	(Figure	6-23).	Just	as	there	are	no	documented	or	substantiated	claims	cleared	by	the	FDA	for	diagnosing	the	disease	multiple	sclerosis	on	a	brain	MR	scan,	there	will	be	no	definitive
claims	made	regarding	the	actual	benefits	of	breast	MR	until	more	clinical	studies	have	been	performed.	Figure	11-64	A	digital	CAD	computer.	Certain	degrees	of	epithelial	hyperplasia	may	be	premalignant.	American	Cancer	Society	guidelines	still	advise	yearly	mammograms	for	women	aged	40	to	49	years.	If	you	turn	off	all	the	safe	lights	and	all
other	lights	in	the	dark	room,	and	allow	your	eyes	to	adjust	to	the	darkness,	you	will	find	leaks	of	white	light	in	the	darkroom.	If	these	films	are	inadvertently	processed	in	an	extended	cycle,	the	contrast	of	the	film	will	decrease,	not	increase,	as	is	usually	the	intent	of	extended	processing.	The	breast	appears	larger	on	the	monitor	screen	area	so	the
radiologist	must	move	the	image	around	on	the	monitor	(called	panning)	to	see	all	of	the	tissue.	The	tissue	from	one	breast	will	“mirror”	the	opposite	breast	with	minor	variations.	104	•	Unit	1	/	Mammography—Common	Topics	Table	7-1	•	This	Table	Provides	a	Quick	Reference	for	Each	of	the	Views	Used	in	Mammography,	Detailing	Indications	for
their	Uses	and	the	Tissue	Best	Visualized	by	Each	View.	Resolving	the	manpower	shortage	is	the	bulls-eye	in	this	target.	It	is	more	important	to	image	as	much	tissue	as	possible	than	to	image	the	nipple	in	profile.	An	example	is	during	the	read	process	where	conversion	of	the	light	emitted	from	a	CR	plate	is	read	by	a	photomultiplier	tube	to	form	a
digital	image.	Several	devices	are	currently	available	for	testing	compression	force	(Figure	13-9).	Very	useful	for	MRI.	Trambert	M.	Unlike	film,	where	we	make	a	copy	of	the	original	image	and	send	the	copy	to	a	referring	physician,	all	printed	digital	images	are	originals.	Darkroom	fog	test	A	quality	control	check	to	assure	no	white	light	or	failed
safelight	adversely	affects	film	processing.	SUMMARY	All	FFDM	equipment	manufacturers	currently	dictate	the	regulations	for	QA	testing	of	their	equipment	because	of	the	newness	of	the	technology	and	variations	in	the	technologies	between	manufacturers.	The	images	can	be	removed	from	the	ISU	when	no	longer	required	online.	The	woman	also
receives	a	bonus	“tummy	tuck”	(Figure	23-19).	Al-Hallaq	HA,	Mell	LK,	Bradkley	JA,	et	al.	Advising	clients	to	decrease	caffeine	2	weeks	before	the	mammogram	(caffeine	adds	to	the	hormone	effect)	may	help	prevent	extreme	discomfort	during	the	compression	stage	of	mammography.	Completing	paperwork	and	documentation	can	be	time	consuming,
but	is	necessary	to	determine	if	a	system	component	is	failing.	QC	required	before	the	first	case	of	the	day	is	done.	Review	the	mammogram:	The	clinician	and	technologist	should	decide	the	most	effective	approach	for	accessing	the	abnormality.	Such	a	coil	requires	a	T/R	switching	circuit	to	switch	between	the	two	modes.	Anterior	and	posterior
carrier	blocks	hold	the	hubs	of	each	part	of	a	biopsy	needle	or	probe	(refer	to	Figure	20-25).	•	Heart	disorders	and	leukemia:	These	are	rare	but	possible	side	effects	of	chemotherapy;	approximately	1%	to	2%	of	patients	are	affected.	If	the	centering	of	the	biopsy/compression	plate	is	in	error,	reference	placement	and	coordinate	determination	will	be
in	error.	TE	(time-to-echo)	is	the	time	interval	from	one-pulse	cycle	(or	series	of	pulses	in	a	more	complicated	pulse	cycle)	to	the	measurement	of	the	MR	signal	(echo)	and	is	usually	measured	in	milliseconds.	2007;16(1):46.	(B)	Coned	compression	over	the	cancer.	Bedford,	MA.)	1.	With	SC	the	markings	are	saved	by	creating	a	copy	of	the	image	with
the	marks	attached.	The	technologist	will	still	spend	as	much	time	with	each	patient	as	she	did	before,	but	a	lot	of	the	background	work,	such	as	film	processing	and	paperwork,	will	be	eliminated.	Mastectomies	are	more	commonly	performed	in	community	hospitals;	lumpectomies	are	more	common	in	university-based	hospitals.	Patient	Preparation
for	Mammographic	Localization	Some	surgeons	may	prescribe	premedication	for	their	patient	to	help	reduce	her	anxiety	over	the	localization	and	surgical	procedures.	The	newer	vacuum-assisted	devices	use	a	rotating	cutter	and	suction	to	acquire	the	sample.	See	Positron	emission	tomography	(PET)	Phagocytosis,	529	Phantom	imaging,	292–294,
292f–293f	analysis,	293–294	in	FFDM	testing,	379	mammography	phantom,	292–293	technique,	293	Photoelectric	effect,	226–227,	227f	Phototimers,	243,	246–248	disadvantage	of,	248	Phototiming,	293	Physical	examination,	185,	188,	188f–190f	Physician	Insurers	Association	of	American	Data	Sharing	Project	(PIAA),	27	Physicist’s	tests,	in	QA
program,	297–301	AEC	performance,	298	reproducibility	and	breast	entrance	Air	Kerma,	299	beam	quality	assessment	(half-value	layer),	299	Index	decompression,	301	dosimetry,	300	focal	spot	condition,	299	kilovolt	peak	accuracy	and	reproducibility,	299	radiation	output,	300–301	system	artifacts,	300	uniformity	of	screen	speed,	300	x-ray
field/light	field/image	receptor/compression	paddle	alignment,	300	Physicist	survey	in	FFDM	testing,	379–380	Physiology,	breast,	68–70	PIAA.	This	time	is	field-strength	dependent	as	well.	(19).	Dropping	the	shoulders	inward	or	gently	drawing	them	together	further	relaxes	the	breast	structures	forward.	The	CC	(not	shown)	did	not	reveal	the
abnormality.	The	patient’s	hair	may	also	be	seen	on	a	mammogram	if	it	falls	forward	within	the	area	of	exposure	(Figure	12-12).	In	order	for	cancer	to	grow,	it	must	grow	new	blood	vessels.	DUCTOGRAPHY	Ductography	is	also	known	as	galactography	or	contrast-assisted	mammography.	Motion	most	often	occurs	on	the	MLO	projection	because	of	the
awkward	and	somewhat	pendent	nature	of	positioning.	1986;160:295–298.	Some	have	suggested	modifications	to	compression	devices3	from	a	flat	paddle	to	a	tilt	design	that	follows	the	contour	of	the	breast	on	compression.	Taylor	VM,	Taplin	SH,	Urban	N,	et	al.	2000	General	Electric	receives	FDA	approval	for	full-field	digital	mammography,
although	the	images	must	still	be	printed	on	film.	Unusual	readings	alert	the	technologist	to	call	a	service	person	to	readjust	the	unit;	these	same	readings	may	also	assist	the	service	engineer	determine	the	problem.	This	relaxes	the	muscles	and	lets	the	breast	fall	forward	1.	In	these	cases,	the	blame	was	distributed	to	radiologists,	24%;	OB-GYN,
23%;	family	practice,	17%;	and	internists,	9%.	Chapter	7	/	Mammographic	Positioning	•	125	Summary	of	Elevated	Craniocaudal	Positioning	1.	Research	results	on	the	benefits	of	these	behaviors	are	based	on	studies	in	the	general	population;	the	effects	of	these	actions	in	people	with	BRCA1	or	BRCA2	alterations	are	not	yet	known.	Whether	or	not	a
facility	requires	this	of	a	patient,	spray	cans	or	individual	packets	of	deodorant	should	be	available	in	dressing	rooms	and	patient	lavatories	for	use	after	the	examination.	From	a	physics	perspective,	digital	film	OD	light	gray	medium	gray	dark	digital	image	40	40	40	40	40	40	40	40	40	150	150	150	150	150	150	150	150	150	600	600	600	600	600	600
600	600	600	Figure	15-15	Varying	optical	densities	of	film	versus	how	the	digital	system	interprets	optical	densities.	The	CCD	technology	used	in	stereotactic	machines	and	in	LoRad’s	initial	FDA	submission	for	full	field	digital	mammography	(FFDM)	approval	originally	was	developed	by	Thermotrex	Corporation	for	the	Strategic	Defense	Initiative.
Kodak	May,	1997	Document.	Lossy	compression	A	data	compression	technique	that	does	not	allow	data	to	be	returned	to	its	original	form	when	•	562	it	is	decompressed.	2008;79(3):221–226.	Image	manipulation	features	allow	changes	to	the	presentation	of	individual	images.	This	characteristic	pattern	allows	the	technologist	to	take	advantage	of	the
adipose-replaced	areas	of	the	breast.	Surgeon	A	physician	who	treats	disease,	injury,	or	deformity	by	operative	or	manual	methods.	PRODUCING	THE	DIGITAL	IMAGE:	VARIATIONS	ON	THE	THEME	There	are	several	methods	for	producing	digital	images.22	They	can	be	most	clearly	characterized	in	terms	of	how	the	electronic	image	is	generated:
direct-to-digital	imaging	and	nondirect	imaging.	(A-D)	Illustrate	the	step-by-step	process	to	bring	the	breast	in	closer	contact	with	the	image	receptor.	Tomosynthesis:	potential	clinical	role	in	breast	imaging.	NONCONFORMING	SITUATIONS	Base	of	Attachment	The	base	of	the	breast	attaches	to	the	chest	wall	in	different	ways	for	each	patient.
Thankfully,	“time	heals	everything.”	Today,	because	the	tumors	we	deal	with	are	smaller,	treatments	are	less	extensive,	and	treatment	regimes	are	not	as	severe.	The	orientation	of	each	proton	is	pointing	toward	its	North	pole.	Retrospective	costeffectiveness	of	screening	mammography.	A	mass	density	(arrow)	evident	on	the	CC	(A)	and	MLO	(B)	is
suspicious	for	cancer.	Internet	protocol	(IP)	Unique	address	(like	your	telephone	#)	used	by	devices	in	a	network	to	“speak”	to	one	another.	188	•	Unit	1	/	Mammography—Common	Topics	A	Figure	10-5	Documentation.	Mammographers,	like	all	radiologists,	must	be	licensed	in	the	state	where	the	study	originates,	not	merely	in	the	state	where	it	is
read.	The	FFDM	unit	itself	is	only	part	of	the	expense	involved	in	the	conversion.	Calcifications	in	metastatic	breast	cancer	in	axillary	lymph	nodes.	Postsurgical	changes	as	outlined	above	are	also	possible.	Lossless	compression	is	typically	performed	at	a	2:1	ratio.	For	example,	simply	rotating	the	breast	or	the	C-arm	10°	to	15°	may	make	the
previously	occult	abnormality	visible.	If	an	intracystic	lesion	is	discernible	on	ultrasound	or	on	a	pneumocystogram.	Database	A	collection	of	information	organized	in	such	a	way	that	a	computer	program	can	quickly	select	desired	pieces	of	data.	Females	who,	between	ages	10	and	30,	received	radiation	treatment	to	the	chest	for	conditions	such	as
Hodgkin’s	disease.	(B)	Immunohistochemistry	demonstrates	that	estrogen	receptor	(ER)	expression	in	breast	cancers	is	very	heterogeneous	(dark-staining	nuclei	are	ER	positive).	scout	image	–X	stereo	image	Figure	20-11	Recording	and	display.	ACS	recommended	guidelines	for	breast	MRI	as	an	adjunct	to	screening	mammography.	This	is	usually	a
new	primary	and	not	a	metastases	from	the	first	cancer.	Mammography	became	the	“loss	leader”	for	medical	facilities	that	used	this	examination	to	attract	women	because	women	are	the	healthcare	decision-makers	for	the	family.	Effective	voltage	(the	beginning	and	ending	portion	of	the	usable	waveform	during	the	production	of	x-rays)	starts	at	45°
and	continues	to	135°	(Figure	11-3).	Generally,	a	solution	for	a	difficult	set	of	circumstances	is	possible	with	some	work	and	patient	cooperation,	but	there	will	also	be	cases	where	needle	core	biopsy	is	not	possible	for	any	number	of	reasons.	Chapter	6	/	Mammographic	Pathology	Figure	6-5	Gynecomastia	can	appear	as	a	mass	or	a	prominence	of	the
ductal	pattern.	Radiol	Clin	North	Am.	1992;30:265–275.	(E)	The	skin	covering	the	tumor	is	marked.	Software	A	set	of	algorithms	organized	as	a	program	that	allows	a	computer	to	perform	particular	tasks.	Then	regions	that	have	a	“probability”	higher	than	a	certain	threshold	will	make	it	to	the	final	list.	See	Mammographic	projections	Prolactin	in
physiologic	changes	of	breast,	69	Prone	positioning	stereotactic	biopsy	and,	468,	468f	Prophylactic	mastectomy,	538–539,	538f	Prophylactic	ovary	removal,	539	Pseudocarcinoma.	For	the	lateral	view,	the	syringe	is	taped	to	the	chest	wall	above	the	breast.	I	always	count	more	objects	on	my	phantom	film	than	the	physicist	sees.	In	addition,	other	types
of	cancer,	although	small	in	number,	arise	from	the	stromal	tissue	and	at	the	site	of	the	nipple,	as	in	the	case	of	Paget	disease.	(Image	courtesy	of	American	Society	of	Plastic	and	Reconstructive	Surgeons,	Arlington	Heights,	Illinois.)	Chapter	23	/	Breast	Cancer	Treatments	A	•	537	B	Figure	23-19	(A)	After	deep	inferior	epigastric	perforator	flap
reconstruction.	Will	the	results	of	the	Swedish	screening	trials	apply	to	screening	done	in	the	United	States?	How	do	we	describe	the	location	of	a	region	of	interest:	In	general?	report	of	a	patient	who	has	had	surgery.	One	of	the	following	methods	or	a	combination	(e.g.,	a	magnified	lateral	will	illustrate	both	the	characteristics	of	calcium	and	also
rule	out	milk	of	calcium)	will	provide	the	necessary	information:	•	Coned-down	magnification:	A	coned-down	magnified	image	will	better	delineate	the	characteristics	of	the	calcifications	and	the	surrounding	tissue.	The	node	positivity	rate	is	the	number	of	patients	who	have	positive	nodes	compared	with	the	total	number	of	cancer	patients.
Lactiferous	sinus	A	large	cavity,	continuous	with	the	lactiferous	ducts,	which	serves	as	a	reservoir	for	accumulated	milk	in	the	mammary	gland	until	it	is	released	at	milking	or	suckling.	As	the	particles	settle	to	the	dependent	portion	of	the	microcyst,	the	crescent	shape	milkof-calcium	is	evident.	Figure	20-68	demonstrates	a	simple	method	of
triangulation,	showing	direct	correlation	with	the	mammogram.	The	analog	environment	monitors	the	film	processor	and	chemistry	via	daily	QC,	and	must	contend	with	dust	as	well	as	other	artifacts.	Matrix	The	sum	total	of	all	the	millions	of	pixels	comprise	the	matrix.	For	now,	the	key	to	survival	for	women	in	their	40s	is	a	quality	mammogram	every
year,	an	accurate	interpretation	of	her	mammogram,	and	the	detection	of	tumors	under	10	mm	in	size.	Is	the	degree	of	abnormality	shift	the	same	for	all	patients?	These	include	rotating	or	flipping	the	image;	inverting	the	image	to	create	a	“negative”	image	where	black	appears	white,	or	white	appears	black;	zooming	to	increase	the	size	of	the	image;
panning	to	move	the	center	point	of	the	image;	a	loupe	to	enlarge	only	a	small	area	of	the	image.	Ventilation	Airflow	into/out	of	a	darkroom.	Although	toxic	by	itself,	it	can	be	given	safely	in	a	modified	form,	which	still	retains	much	of	its	effect	on	relaxation	times.	Transmission	of	x-rays	to	the	undersurface	of	the	receptor	tray	should	be	limited	to	no
more	than	0.1	mR/exposure.	(Image	courtesy	of	GE	Healthcare.	Adequate	ventilation	is	necessary	not	only	for	image	quality,	but	also	to	ensure	the	health	of	technologists	and	darkroom	personnel.	Mammograms	obtained	with	rhodium	vs.	Haus	A.	Summary	of	Craniocaudal	Positioning	Figure	7-27	illustrates	the	step-by-step	positioning	process	for	the
craniocaudal	mammogram.	This	can	be	performed	at	ratios	of	up	to	30:1.	When	pursuing	accreditation,	it	is	required	to	have	access	to	a	high-resolution	laser	printer,	whether	it	is	located	off-site	or	on	the	premises	(Figure	16-2).	Many	of	these	programs	are	preset	using	the	accepted	terminology	and	coding	and	can	be	customized	to	accept	additional
voluntary	information	(not	required	by	regulations)	that	a	facility	may	want	to	collect	and	audit	for	its	use,	such	as	information	on	ductography	patients,	or	to	follow	core-biopsy	results.	Megabyte	(MB)	About	one	million	bytes	(characters),	or	1,024	kilobytes.	A	screen	that	has	a	thicker	layer	of	phosphor	will	emit	more	light	and	will	increase	the	density
on	the	image.	Because	most	pathology	departments	keep	the	tissue	in	formalin	for	only	a	short	period,	the	mammography	facility	should	obtain	pathology	reports	quickly.	Urrutia	EJ,	Hawkins	MC,	Steinbach	BG,	et	al.	Lehman	CD,	Gastonis	C,	Kuhl	CK,	et	al.	Service	Once	you	have	purchased	FFDM	equipment,	you	need	to	keep	it	in	good	shape	to	get
the	quality	images	from	it	that	you	expect.	The	primary	duty	of	the	radiologist	is	to	review	the	images	on	a	monitor.	Contrast/brightness	levels	Reduces	4,096	shades	of	gray	(12	bit)	to	256	(8	bit)	shades	of	gray	into	a	more	manageable	range	where	human	eyes	can	distinguish	structures	in	the	breast.	This	plastic	will	attenuate	little	of	the	x-ray	beam
compared	with	Plexiglas,	which	is	used	by	many	manufacturers.	(3)	If	the	pickup	is	placed	under	a	single	region	of	adipose	tissue	in	an	otherwise	glandular	breast,	the	radiograph	will	be	correctly	exposed	for	the	small	area	of	adipose	tissue,	but	will	be	underexposed	for	the	rest	of	the	glandular	tissue.	PROPHYLACTIC	SURGERY	Some	people	at	high
risk	for	developing	breast	cancer	choose	to	be	proactive	and	reduce	their	risk	by	having	prophylactic	mastectomy	as	well	as	prophylactic	ovary	removal.	Shelly	Lillé	Table	of	Contents	Unit	1	MAMMOGRAPHY—COMMON	TOPICS	1	Chapter	1	Chapter	2	Chapter	3	Chapter	4	Chapter	5	Chapter	6	Chapter	7	Chapter	8	Chapter	9	Chapter	10	History	of
Mammography	2	Background	Information	and	the	Need	for	Screening	14	Patient	Considerations	32	The	Mammography	Technologist’s	Expanding	Role	43	Breast	Anatomy	and	Physiology	62	Mammographic	Pathology	77	Mammographic	Positioning	100	The	Nonconforming	Patient	160	Thinking	in	Three	Dimensions	175	Practical	Applications	in
Problem	Solving	184	Unit	2	FILM/SCREEN	MAMMOGRAPHY	217	Chapter	11	Chapter	12	Chapter	13	Analog	Mammography	Machines,	Processors,	and	Films	218	Darkroom	and	Processing	Considerations	in	Mammography	273	Quality	Assurance	in	Film/Screen	Mammography	283	Unit	3	DIGITAL	MAMMOGRAPHY	311	Chapter	14	Chapter	15
Chapter	16	Chapter	17	Chapter	18	End	of	the	Road	for	Analog	Mammography?	This	ectopic	glandular	tissue	(A)	(arrow)	has	increased	in	size	and	density	(B)	(arrow)	due	to	HRT.	An	exception	is	if	the	client	is	at	high	risk	for	breast	cancer	(history	of	personal	breast	cancer,	family	history	of	mother	or	sister	with	premenopausal	breast	cancer).	Be
flexible;	what	works	for	one	patient	will	not	work	for	all.	Yearly	maintenance	contracts	can	comprise	a	significant	portion	of	an	operating	budget.5	Gaining	cooperation	on	these	initial	and	continuing	costs	between	all	the	Chapter	14	/	End	of	the	Road	for	Analog	Mammography?	Some	insurers	view	the	affected	individual	as	a	potential	cancer	patient
whose	medical	treatment	would	be	costly	to	the	insurance	company.	The	trend	in	equipment	design	is	to	automate	screen–film	mammography	with	improved	units	and	useful	peripheral	equipment.	This	ensures	that	the	needle	will	travel	the	shortest	distance	from	skin	to	lesion,	leaving	less	room	for	error.	Unit	1	/	Mammography—Common	Topics	L
CC	R	CC	210	•	A	R	MLO	L	MLO	silicone	gel–filled	implants	to	reconstruction	only,	for	a	number	of	reasons,	including	the	possibility	that	there	is	a	link	between	connective	tissue	disorders	and	implants.	This	view	places	emphasis	on	imaging	the	lateral	tissue,	rather	than	the	medial	tissue.	McGregor	DH,	Land	CE,	Choi	K,	et.	Mammography	had	to
wait	patiently	until	the	technology	advanced	to	enable	visualization	of	structures	as	small	as	a	grain	of	sand	(microcalcifications)	or	as	faint	as	a	low-density	mass	whose	borders	exhibit	fine	spiculation	and	is	hidden	within	glandular	tissue.	Seventeen	percent	of	all	cases	of	invasive	breast	cancer	occurs	in	women	in	their	40s,	while	78%	occurs	in
women	age	50	and	older.	The	radiologist	may	mistake	a	hamartoma	for	a	new	mass	as	technical	improvements	of	the	mammogram	make	them	more	distinct	in	comparison	to	the	surrounding	parenchyma.	When	the	client	appears	for	her	digital	mammogram,	PACS	catalogs	and	stores	the	information.	The	Large	Breast	Large	breasts	can	present
challenges	in	locating	and	visualizing	the	abnormality.	MRI-GUIDED	BIOPSY	Figure	21-28	MRI	safety	sign.	Also,	a	small	amount	of	lidocaine	solution	can	be	injected	to	anesthetize	the	area,	if	the	patient	is	not	allergic.	Bilateral	prophylactic	mastectomy	reduces	breast	cancer	risk	in	BRCA1	and	BRCA2	mutation	carriers:	The	PROSE	Study	Group.	Tape
is	least	expensive,	but	has	long	retrieval	times.	Types	of	treatment.	Window	width	computer	manipulation	is	like	making	contrast	adjustments	on	your	television	set.	Most	women	who	have	mammograms	have	which	type	of	breast	tissue	composition?	From	the	important	initial	meeting	with	the	client,	through	history	taking	and	discussing	breast
selfexamination,	the	radiologic	technologist	allays	the	client’s	fears.	A	closer	look	into	one	such	medical	practice	provides	us	with	an	excellent	example	of	this	paradigm	shift	from	imaging	only	symptomatic	woman	in	the	later	stages	of	breast	disease	to	screening	asymptomatic	clients	to	detect	breast	disease	earlier.	Zoom	A	postprocessing	algorithm
where	the	entire	digital	image	displays	in	full	resolution.	Run	back	Artifact	seen	on	mammography	films.	Observations	on	a	“sentinel	node”	in	cancer	of	the	parotid.	However,	spontaneous	fat	necrosis	may	occur	for	unknown	reasons.When	fatty	tissue	dies,	it	changes	to	oil.	These	issues	and	the	substantial	amount	of	sensational	media	reports	about
the	potential	link	to	systemic	disease	can	produce	excessive	anxiety	for	the	patient	who	may	already	be	concerned	about	the	effects	or	effectiveness	of	mammography.	If	a	detected	abnormality	is	palpable	in	retrospect,	a	more	appro-	priate	view	is	possible	(Figure	10-8).	More	women	are	having	their	mammograms	at	fewer	centers	due	to	the	closing
and	consolidation	of	mammography	Analog	Images	MD	1.4	minutes/case	Things	Change	A	mammography	assistant	will	be	an	asset	to	the	busy	radiologist,	especially	as	we	enter	the	era	of	digital	mammography.	This	storage	is	for	studies	of	patients	whose	examinations	are	completed,	and	it	is	not	likely	that	they	will	be	returning	for	at	least	another
year.	Cambridge:	Blackwell	Science;	1996:148–149.)	•	459	460	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	on	either	one	or	both	of	the	stereo	images	(depending	again	on	the	availability	of	target	on	scout),	and	subsequent	repositioning	fails	to	remedy	the	situation,	biopsy	is	not	possible.	Also,	in	the	late	1940s	and	early	1950s	in
Rochester,	New	York,	606	women	were	treated	for	postpartum	mastitis	with	75	to	1000	rad	of	radiation.	The	heat	intensity	from	higher	wattage	bulbs	may	damage	safelight	filters.	Each	patient	wants	to	feel	that	the	radiologist	and	the	entire	staff	truly	care	about	her	health	and	feelings.	Helpful	guidebooks	and	software	programs	are	available	that
provide	an	outline	of	everything	that	needs	to	be	covered	by	MQSA3	and	OSHA.4	288	•	Unit	2	/	Film/Screen	Mammography	Communication	Channels	Policies	should	be	set	for	each	member	of	the	committee,	so	each	will	know	with	whom	to	report	a	discrepancy,	and	who	will	initiate	correcting	problems,	such	as	calling	service	personnel.	68	•	Unit	1	/
Mammography—Common	Topics	fat	Cooper’s	ligaments	extralobular	terminal	duct	extralobular	stroma	intralobular	terminal	duct	terminal	ductules	(acini)	intralobular	stroma	collecting	duct	terminal	duct	lobular	unit–TDLU	lactiferous	sinus	(ampulla)	segmental	duct	lobule	groupings	subsegmental	duct	Figure	5-14	The	lobe.	It	is	also	proportional	to
the	size	of	the	tumors	found	in	a	practice;	the	greater	the	number	of	tumors	found	in	a	practice	that	are	larger	in	size,	the	higher	the	PPV.	Imaging	techniques	for	breast	MR	imaging.	vii	USER’S	GUIDE	This	User’s	Guide	introduces	you	to	the	helpful	features	of	Mammographic	Imaging:	A	Practical	Guide,	Third	Edition,	that	enable	you	to	quickly
master	new	concepts	and	put	your	new	skills	into	practice.	Ensures	consistent	results	from	the	phototimer.	The	height	of	the	image	receptor	will	directly	affect	the	level	of	the	arm	(Figure	7-37).	Sickles	EA,	Miglioretti	DL,	Ballard-Barbash	R,	et	al.	Knowing	each	mammographic	projection	and	the	area	of	the	breast	each	projection	demonstrates	(see
Chapter	7)	will	help	localize	an	abnormality	(Figures	10-21	and	10-22).	Mammography	Quality	Assurance	Manual.	On	physical	examination,	this	lump	usually	feels	much	harder	or	firmer	than	benign	causes	of	lumps	in	the	breast.	In	the	traditional	film/screen	world	of	mammography,	the	film	that	is	also	part	of	the	imaging	chain	has	been	stored.
Cambridge:	Blackwell	Science;	1996:16.)	depth	Z	or	D	breast	support	inferior	or	distal	aspect	Lateral	View	Figure	20-4	Three-dimensional	coordinates.	The	most	important	is	a	tangential,	magnified	view	of	the	tumor	bed,	obtained	by	positioning	the	surgical	scar	in	tangent	to	the	beam.	An	object	within	the	breast	tissue	can	be	more	difficult	to	see
based	on	its	size	and	density,	when	compared	with	the	amount	of	noise	interfering	with	the	imaging	of	the	tissue.	Radiologic	technologists	should	anticipate	completing	training	in	digital	mammography	as	a	basic	requirement.	After	coordinate	determination,	a	needle	or	probe	is	placed	in	the	breast	for	sampling,	and	a	confirmation	(or	prefire)	stereo
pair	is	acquired.	Ardmore,	PA.	Most	providers	do	pay	more	for	FFDM	studies	than	for	film	studies,	but	not	all.	Key	Terms	•	American	College	of	Radiology	Imaging	Network/Digital	Mammographic	Imaging	Screening	Trial	(ACRIN/DMIST)	312	•	Digital	Imaging	and	Communications	in	Medicine	(DICOM)	•	Integrating	the	Healthcare	Enterprise	(IHE)	•
picture	archival	communication	system	(PACS)	Chapter	14	/	End	of	the	Road	for	Analog	Mammography?	Flow	chart	for	typical	stereotactic	core	biopsy	procedure.	Proper	conditions	are	important	for	optimal	image	viewing	and	for	helping	reduce	reader	fatigue.	This	rate,	calculated	to	include	only	the	asymptomatic	women	screened,	is	most	valuable
because	it	more	closely	represents	the	true	screening	population.	By	a	method	known	as	phagocytosis,	the	macrophages	attempt	to	digest	the	radiotracer	because	it	is	a	foreign	substance	in	the	body;	digestion	leads	to	the	removal	of	the	material	by	the	body’s	efficient	cleaning	crew.	Milliamperage	(mA)	selection	may	be	fixed	or	variable.	If	all	40
million	female	Baby	Boomers	complied	with	screening	guidelines,	the	number	of	annual	mammograms	would	overwhelm	current	resources.	96.	Bassett	LW,	Brown	AJ,	Bastiani	R,	et	al.	Radiation	treatment	plans	may	include	tangential	beams	to	treat	the	entire	breast,	which	adds	a	“boost”	of	further	treatment	to	the	tumor	bed.	Medical	journals	are
replete	with	studies	that	B	Figure	21-13	Fat	suppression.	Whereas	with	the	classic	axillary	dissection,	5	to	30	lymph	nodes	are	harvested	for	the	pathologist;	typically	two	to	three	sections	per	lymph	node	have	clear	margins.	(TP		FN)	Diagnostic	(TP		FN)	Total	(TP		FN)	Screening	pts.	Image	storage	is	handled	by	the	facility’s	PACS.	Often	asymmetry	is
a	result	of	anatomic	variations	due	to	uneven	development	or	prior	surgery.	Thus,	the	IP	is	recharged	and	ready	for	use	again.	Could	there	be	a	cause-and-effect	relationship	between	the	signing	of	MQSA	and	the	reduction	in	the	number	of	deaths	attributed	to	breast	cancer?	Target	A	small	exotic-metal	plate	selected	as	the	point	at	which	x-ray	beams
are	directed.	An	intracystic	cancer	or	a	papilloma	can	cause	fluid	to	reaccumulate	quickly.	The	best	the	technologist	can	do	in	positioning	is	to	select	the	projection	that	allows	the	thinnest	compression,	while	maintaining	a	positive	stroke	margin.	Advise	them	to	step	back	and	lean	forward	from	the	waist.	Offsets	In	stereotactic	biopsy,	locations	for
multiple	sampling	of	the	abnormality.	Making	the	skin	incision:	Bring	the	needle	forward	again,	accurately	indicating	the	site	for	incision.	Analog	imaging	has	superior	spatial	resolution,	on	the	order	of	20	to	22	line	pairs	(lp)/mm.	Asymmetric	contracture	from	one	breast	to	the	other	is	prevalent.	For	example,	posterolateral	tissue	usually	runs	off	the
lateral	aspect	of	the	CC	projection,	but	is	well	visualized	on	the	MLO;	with	all	other	parameters	of	the	study	correct,	this	results	in	a	complete	mammogram.	The	effect	will	be	more	striking	by	turning	the	illustration	sideways	and	selecting	two	densities	in	the	high-contrast	strip.	Diagnosis	by	practitioners	with	experience	and	specialization	in	breast
care	imaging	is	better	than	that	of	practitioners	with	general	MRI	and	breast	imaging	experience.3,19,72	Breast	MRI	Guidelines:	Careful	Progress	The	2003	American	Cancer	Society	efforts	to	approve	a	recommendation	for	breast	MR	screening	included	favorable	discussions	for	specific	guidelines,	but	ended	with	not	enough	compelling	evidence	to
issue	guidelines	at	that	time.	Montgomery	glands	Specialized	small	protrusions	of	sebaceous	glands	on	the	areola.	The	surgeon	must	reconnect	the	blood	vessels	so	this	procedure	takes	longer	than	the	TRAM	flap.	(C)	If	the	lesion	is	located	in	the	lower-outer	quadrant,	compress	the	breast	in	a	lateromedial–lateral	position	with	the	compression	device
compressing	the	lower	half	of	the	breast,	and	introduce	the	needle	from	the	lateral	side	of	the	breast.	The	resulting	image	is	a	homogenous	density	that	can	more	easily	display	any	irregularities	within	the	imaging	field.	Individual	image	points	may	be	stored	using	4,096	(or	more)	intensity	levels	but	are	represented	on	screen	with	only	256	levels	of
gray.	b	Chapter	13	/	Quality	Assurance	in	Film/Screen	Mammography	or	a	biopsy	is	recommended,	which	results	in	a	diagnosis	of	cancer.16–18	This	formula	must	be	used	by	facilities	that	perform	screening	mammography	only	and	not	follow-up	diagnostic	imaging.	Electronic	health	record	(EHR)	An	electronic	health	record	is	a	longitudinal	record	of
a	patient’s	health	and	healthcare	from	cradle	to	grave.	This	retrieval	process	occurs	in	one	of	three	ways:	1.	T2	decay	results	in	a	decay	or	loss	of	transverse	magnetization	(magnetize	the	transverse	plane).	2009;36(3):765–775.	See	National	Coalition	of	Cancer	Survivorship	(NCSS)	Near-line	storage,	387	Neck	support	in	stereotactic	biopsy,	454,	454f
Needle	localization	capability,	222	Needle-wire/trocar	sets,	for	preoperative	localization,	394,	394f	NEMA.	Other	than	the	usual	name,	address,	and	phone	number,	the	following	additional	information	may	be	required	when	scheduling	an	appointment:	•	•	•	•	•	•	Date	of	birth	Previous	mammogram	information	Name	of	the	referring	physician	Date	of
the	patient’s	last	menstrual	period	The	patient’s	medical	insurance	information	Reason	for	appointment:	screening	mammogram,	lumps,	nipple	discharge,	or	other	concerns/problems	with	her	breasts	Discerning	whether	the	patient	has	a	clinical	finding	before	scheduling	her	mammogram	is	very	important.	The	wet	dressing	helps	drain	the	contrast
agent	from	the	breast	and	dilutes	it	so	that	it	is	less	irritating	to	the	patient’s	skin	and	nipple;	the	Saran	wrap	covering	prevents	the	patient’s	clothes	from	becoming	wet	from	the	dressing.	A	scout	film	is	taken	to	locate	the	lesion.	The	sad	truth	is	that	we	have	to	consider	all	women	over	the	age	of	30	at	risk	for	this	disease”.46	We	must	not	wait	until	a
woman	meets	certain	risk	profiles,	nor	should	we	wait	until	someone	(the	woman	or	her	doctor)	feels	something	in	the	breast	to	justify	having	a	mammogram.	The	recommended	thickness	of	the	block	varies	between	manufacturers—GE	recommends	a	block	of	25	mm,	while	both	Hologic	and	Fuji	recommend	4	cm.	Repeat/reject	analysis	An	evaluation
of	the	reasons	that	images	are	repeated	or	thrown	out.	•	More	than	half	the	radiologists	surveyed	reported	at	least	one	prior	malpractice	claim,	while	only	14.8%	reported	a	mammography-related	claim.	ACRIN/DMIST	was	originally	funded	from	1999	through	2004.	Some	believe	this	technology	may	become	a	more	cost-effective	method	than	MRI	for
determining	extent	of	disease	in	patients	with	a	breast	cancer	found	on	conventional	imaging	and	for	screening	high-risk	patients.	Explain	the	postprocessing	features	available	to	the	radiologist	at	the	review	station.	(A)	The	duct	is	cannulated	and	a	saline	rinse	is	injected.	1.2	million	women	become	eligible	for	recommended	mammograms	each	year.
Radiologists	workload	going	up,	up,	up.	Pathological	investigation	of	sentinel	lymph	nodes.	•	Category	2	Benign	Finding(s):	Like	Category	1,	this	is	a	“normal”	assessment,	but	here,	the	interpreter	chooses	to	describe	a	benign	finding	in	the	mammography	report.	If	the	raw	data	is	available,	overall	detection	rates	for	cancer	detected	in	first-time
versus	follow-up	examinations,	and	for	cancerous	findings	in	various	age	groups	should	also	be	calculated	to	provide	the	critical	data	needed	for	a	more	complete	audit.	The	technologist	can	gain	greater	posterior	access	and	breast	mobility	by	choosing	a	projection	that	parallels	the	x-ray	beam	with	the	clock	time	of	the	abnormality.	Excess	residual
fixer	on	the	film	can	degrade	the	stability	of	the	image,	and	its	archival	quality.	With	his	assistance,	the	American	College	of	Radiology	(ACR)	established	training	centers	for	radiologists	and	technologists	throughout	the	United	States.	St	Louis,	MO:	MosbyYearbook	Inc;	1978:167.	Automatic	Technique	Selection	Units	must	have	a	postexposure	display
that	indicates	the	technical	factors	used.	2000;215:554–562.	The	cancer	cases	must	be	chosen	in	an	unbiased	way,	and	must	represent	all	types	of	cancer	that	would	be	encountered	in	a	clinical	setting.	Acquire	this	image	in	the	same	incriminating	projection	from	the	two-view	study	(Figure	10-26).	2007;57(4):187–188.	See	Health	level	7	(HL7)
Hormone	replacement	therapy	(HRT),	70	glandular	tissue	distribution	and,	66f	mammographic	changes	during,	66f,	74–75,	76f	Hormone	therapy,	541–542,	542f	chemotherapy	and,	542–543	Hospital	information	system	(HIS),	341,	383	HRT.	1991;302:568–569.	Extra	Views	There	are	six	primary	reasons	for	an	extra	view:	A	ax.	Ko	EY,	Han	BK,	Shin	JH,
et	al.	Each	body	part	requires	different	software	algorithms	to	correctly	process	the	imaging	plates.	geometry	of	the	unit	will	be	the	limiting	factor.	Why	Is	It	Critical	to	Screen	Asymptomatic	Women	Aged	40	to	49	for	Breast	Cancer?	screen-film	combination	Figure	11-29	Compares	mammographic	x-ray	unit	geometric	resolution	(line	pairs/millimeter)
for	1.5	and	2.0	magnifications.	Therefore,	the	precessional	frequency	increases	when	the	magnetic	field	increases	and	decreases	when	the	magnetic	field	decreases”.	Instead,	the	latent	image	in	the	digital	array	is	processed	by	a	different	piece	of	equipment—the	computer.	Prophylactic	oophorectomy	in	carriers	of	BRCA1	or	BRCA2	mutations.	Film
companies	market	single-emulsion	films	that	are	processed	in	standard	90-second	processors	but	are	said	to	approach	the	results	of	films	that	have	undergone	extended	processing.	The	buildup	of	p53	within	a	cancer	cell	is	a	sign	that	p53	is	not	working	properly	to	suppress	the	growth	of	the	tumor.	Making	the	change	to	FFDM	is	a	huge	commitment
for	any	facility,	regardless	of	its	size,	and,	therefore,	one	that	should	be	given	much	consideration	and	planning	before	undertaking.3	There	are	many	arguments	to	endorse	making	the	conversion,	but	just	as	many	arguments	to	refrain	or	delay	making	the	transition.	See	the	inside	front	cover	for	details	on	how	to	access	these	resources.	•	Natural
tissue	from	the	body	lasts,	whereas	silicone	or	saline	implants	must	be	replaced	every	10	to	15	years.	Consequently	they	are	faster	than	routers	but	less	versatile.	Localized	compression	over	the	area	of	interest	spreads	overlapped	structures.	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	THIS	A	NOT	THIS	B	•	235	NOR	THIS	C
compression	device	edge	film	tray	edge	missed	breast	tissue	Figure	11-23	The	chest	wall	edge	of	the	compression	device	should	extend	upward	approximately	2	inches	and	should	angle	slightly	toward	the	client.	The	appointment	secretary	may	need	to	gather	a	great	deal	of	information	prior	to	the	patient’s	appointment.	Patients	find	the	smaller
paddle	less	intimidating	and	more	comfortable.	Glossary	Apocrine	metaplasia	A	change	occurring	in	the	epithelial	cells	in	which	they	exhibit	characteristics	of	apocrine	sweat	glands.	Cambridge:	Blackwell	Science;	1996:30.)	THE	CORE	BIOPSY	PROCEDURE	Before	discussing	instrumentation	and	expanding	on	principles,	a	rudimentary	understanding
of	the	biopsy	procedure	is	necessary.	Hardware	The	physical	equipment	and	its	components	in	a	computer	system.	depending	on	the	functions	it	performs	and	the	number	of	devices	on	the	network.	The	patient	needs	answers	to	deal	with	her	fears	and	all	the	negative	images	this	diagnosis	conjures	up.	Standard	processed	film	stays	in	the	developer
section	for	approximately	23	seconds;	extended	processed	film	remains	in	the	developer	tank	for	47	seconds.	the	staff	of	the	facility	(office,	technologist,	radiologist)	c.	50.	2005;38(2):7.	In	this	case,	the	mirror	that	supplies	illumination	for	the	exposure	area	is	supposed	to	flip	out	of	the	area	during	the	exposure—but	it	didn’t.	CHEMOTHERAPY	AND
HORMONE	THERAPY	TOGETHER	Premenopausal	women	with	ER,	PR	tumors	can	be	treated	with	chemotherapy	only,	with	hormone	therapy	only,	or	with	a	combination	of	both.	Key	Terms	•	air	quality	•	artifacts	•	extended	processing	•	dust	•	humidity	•	replenishment	•	safelights	•	temperature	•	ventilation	273	274	•	Unit	2	/	Film/Screen
Mammography	DARKROOM	BASICS	Facilities	spend	thousands	of	dollars	ensuring	they	have	stateof-the-art	x-ray	equipment,	yet	the	darkroom	is	frequently	overlooked	as	a	main	component	in	the	mammography	imaging	chain.	Dual	target	(Molybdenum/Rhodium)	x-ray	tubes	for	mammographic	applications:	dose	reduction	with	image	quality
equivalents	to	standard	mammographic	tubes.	•3	Figure	1-1	The	outline	of	the	breast	is	apparent	on	a	chest	x-ray.	Consider	the	parts	of	Figure	21-10.	Gray	J.	Films	displayed	on	a	viewbox	or	multipanel	viewer	are	easy	to	arrange	and	rearrange,	and	manage.	•	Describe	common	artifacts	found	on	film/screen	mammograms.	Arch	Surg.
CALCIFICATIONS	Calcifications	in	the	breast	can	occur	with	both	benign	and	malignant	processes.	Bassett	BS,	Monsees	BS,	Smith	RA,	et	al.	Image	pixel	value	The	amount	of	x-ray	radiation	detected	by	a	pixel.	These	should	be	monitored	in	a	quality	assurance	program,	as	discussed	in	Chapter	7.	aspiration	cytology	(FNAC)	to	even	positioning	the
woman	for	her	mammogram!	Before	the	woman	left	the	center,	Dr.	Young	always	gave	her	the	results	of	the	mammogram.	A	new	high-frequency	controlled	x-ray	generator	system	with	multipulse	wave	shape.	J	Commun	Health.	Thicker	glandular	breasts	attenuate	the	x-ray	beam	so	that	it	is	the	higher-energy	(read	“lower	in	contrast”)	photons	that
exit	out	the	bottom	of	the	breast	plus	scatter	that	expose	the	film.	The	Mammography	Phantom	The	mammographic	phantom,	usually	used	by	accrediting	bodies,	is	a	square	acrylic	block	with	a	wax	insert	containing	simulated	masses,	fibrils,	and	calcium	specks	of	varying	sizes.	History	does	repeat	itself.	If	the	PACS	system	cannot	support	GSPS,	then
the	markings	may	be	saved	as	secondary	capture	(SC).	Back	support	is	particularly	important.	Until	Gros	adapted	this	invention,	the	ceiling-mounted,	tungsten	target	diagnostic	x-ray	unit	used	for	chest	radiographs	and	other	general	radiologic	studies	was	also	used	for	mammography.	Perform	the	MLO	for	the	extreme	posterolateral	tissue.	The	IP	is	a
flexible	plastic	sheet	coated	with	a	photostimulable	x-ray	absorbing	phosphor	material,	also	known	as	a	storage	phosphor.	Studies	on	HRT	suggest	an	increase	in	risk	for	breast	cancer	with	long-term	use.12	Additionally,	HRT	can	influence	the	growth	of	an	existing	tumor.13	Still,	the	benefits	of	HRT	in	most	cases	outweigh	the	potential	risk,	as	long	as
clients	follow	the	recommended	regimen	of	yearly	mammograms,	routine	physical	examinations,	and	breast	self-examinations.	Half-value	layer	(HVL)	The	amount	of	material	that	is	required	to	reduce	the	hardness	of	the	x-ray	beam	by	one-half.	Fit	to	film	This	the	most	common	and	economic	print	format.	Parker	SH,	Lovin	JD,	Jobe	WE,	et	al.
Structural	overlap	The	superimposition	of	the	structures	of	the	breast	in	a	given	view	which	may	impede	visualization	of	pathology,	or	may	create	the	false	impression	of	pathology.	Depending	on	the	manufacturer’s	recommendations	this	task	can	be	completed	now	or	earlier	in	the	procedure.	A	much	higher	cost	is	associated	with	breast	MR	scanning
when	compared	with	routine	x-ray	mammography;	MRI	fees	range	between	$500	and	$1300.	Workflow	Integration	of	CAD	into	the	workflow	is	straightforward.	Several	terms	are	associated	with	archiving	in	PACS	and	are	often	used.	Newark,	DE:	Sterling	Diagnostic	Imaging,	Inc.;	1996.	Shaw-de	Parades	E.	(B)	Examination	gown.	Screening
mammography:	sensitivity	and	specificity	in	relation	to	hormone	replacement	therapy.	American	Institute	of	Physics,	AAPM	Report	No.29,1990.	See	Society	of	Motion	Picture	and	Television	Engineers	(SMPTE)	SMPTE	test	pattern,	376,	378f	SNR.	Reversing	the	spot	compression	paddle	is	another	tool	useful	for	this	purpose	(Figure	7-80).
Workstations	used	by	radiologists	and	technologists	can	vary.	Because	the	biopsy/	compression	plate	is	removable,	accurate	placement	is	critical.	A	“rolled”	view	can	solve	the	dilemma	of	overlapped	structures.	•	PPV1—(On	the	basis	of	a	reading	of	“Abnormal	Findings”)	PPV1		TP(TP		FP)	The	percentage	of	screening	mammogram	cases	that	are
diagnosed	based	only	on	the	mammographic	finding	of	an	abnormal	screening	examination.	See	Quality	control	(QC)	Quadrant	paddle,	235,	236f	for	the	barrel	chest,	167f	Quadrants,	breast,	63,	63f,	176,	176f	Quality	assurance	for	full	field	digital	mammography	phantom	imaging	in,	379	testing.	1984;152:819.	Point	out	to	the	radiologist	if	he	or	she
has	recommended	that	a	patient	have	a	biopsy	because	an	area	looks	suspicious	of	cancer,	but	the	pathology	report	is	negative	for	cancer.	film	contrast,	262–263,	263f	selection,	221	tissue	phototimers	and,	247,	248,	248f	Deodorants	mammography	examination	and,	36–37,	37f	xeroradiography	and,	9–10,	10f	Derived	data,	303t,	304t,	305–306
defined,	302t	Descriptive	terminology,	176,	176f	Detective	quantum	efficiency	(DQE),	337,	339,	339f	Diagnostic	reporting,	78–79	Diagnostic	technologies	available	and	accepted,	506–509	CAD,	507–508	core	biopsy,	507	mammography,	506–507	ultrasound,	507	Diamagnetic	materials,	479	DICOM.	With	digital	imaging,	one	technologist	is	now	able	to
perform	almost	twice	the	number	of	screening	mammograms	per	day	compared	with	analog	systems.	Raise	the	ipsilateral	arm	up	and	over	so	that	the	upper	humerus	rests	on	the	superior	aspect	of	the	image	receptor.	1991;180(2):403–407.	336	•	Unit	3	/	Digital	Mammography	the	gray	scale	on	the	monitor.	Phototiming	with	digital	is	different.	Pain
When	a	woman	indicates	she	experiences	intermittent	pain	bilaterally,	it	is	usually	due	to	hormonal	fluctuations	or	other	systemic	functions.	However,	choosing	a	unique	point	A	Figure	20-41	(A)	Targeting	and	abnormality	identification.	Refer	to	Figure	14-16B.	So	many	times,	as	the	radiologic	technologist	performing	a	mammogram	on	such	a	woman,
I’ve	wanted	to	ask,“Why	.	Available	at:	health/mri.	1982;11(3):102.	Solution:	medical	organizations	must	educate	the	public	on	the	need	for	mammograms.	Sites	that	use	analog	imaging	units	must	first	digitize	the	film	(Figure	11-60).	Calibration	for	needle	length	ensures	accuracy	in	reaching	the	depth	coordinate.	Often	used	in	conjunction	with
zooming.	Cleaning	the	screens	improperly	can	also	cause	artifacts.	CRT	tubes	quickly	gave	way	to	the	liquid	crystal	display	(LCD)	technology	used	in	laptop	computers	and	flat	screen	TVs.	The	strength	of	the	LCD	technology	is	that	its	light	source	is	placed	behind	the	liquid	crystal	display	and	displays	the	entire	color	range	of	white.	The	needle	should
pass	beyond	the	lesion,	as	it	may	retract	slightly	once	the	compression	is	released.	Other	procedures,	such	as	stereotactic	core	biopsy,	MRI,	and	digital	mammography	are	covered	in	other	chapters	in	this	book.	Inflammation	surrounds	the	ducts.	Additional	training	can	be	costly—be	sure	to	negotiate	enough	training	time	in	your	contract	to
accommodate	your	facility	and	all	of	the	technologists	and	radiologists	who	need	to	be	trained.	However,	other	problems	persisted.	When	a	nearline	archive	approaches	or	reaches	its	data	capacity,	the	data	on	the	nearline	archive	is	transferred	to	an	offline	archive,	usually	by	physically	removing	the	archiving	media	used	(CD,	DVD,	or	tape).	SMPTE
also	refers	to	a	standard	test	image	used	in	the	television	and	display	industry.	Case	Study	11-1	Refer	to	Figure	11-1	and	the	text	and	respond	to	the	following	questions.	8-5)	Use	larger	sized	image	receptor	Mosaic	Imaging	(see	Fig.	13.	Currently,	the	FDA-approved	accreditation	bodies	are	the	ACR	and	the	States	of	Arkansas	(SAR),	Iowa	(SIA),	and
Texas	(STX).	The	difficult	breast.	X-rays	possess	the	properties	of	penetrating	most	substances	(to	varying	extents),	of	acting	on	a	photographic	film	or	plate	(radiography),	and	of	causing	a	fluorescent	screen	to	give	off	light	(fluoroscopy).	The	nipple	may	be	inverted	and	there	may	be	a	discharge	from	the	nipple.	At	these	frequencies	even	small	forces
can	produce	large	vibrations;	like	small	electric	bursts	can	cause	loud	and	annoying	static	on	a	radio	speaker.31,33,34	Combining	radiofrequency	pulse	sequences,	and	strong	magnetism,	the	MRI	unit	provides	a	very	smart,	flexible,	and	virtually	inexhaustible	approach	to	exploit	the	characteristics	of	the	hydrogen	proton	for	scanning	patients.	These
final	films	should	be	sent	with	the	patient	to	the	surgical	unit.	1995;195:639–644.	Hologic,	Inc.	This	is	true	for	all	except	centrally	located	structures,	which	remain	constant.	Reston,	VA:	American	College	of	Radiology;	2003.	Mortality	rate	A	death	rate,	usually	calculated	per	100,000	population.	Compression	is	applied	as	in	a	clinical	situation.	Beam
filtration	A	screen,	plate,	or	layer	of	a	substance	that	absorbs	light	or	other	radiation,	or	selectively	absorbs	some	of	its	components.	If	the	patient	presents	with	a	thin	base	of	attachment	and	is	also	large	breasted	and	obese,	and	the	breasts	rest	on	the	abdomen,	the	skin	at	the	IMF	may	be	delicate	and	requires	careful	handling.	Faupel	M,	Vanel	D,
Barth	V,	et	al.	Mastectomy	A	general	term	for	removal	of	the	breast,	usually	to	remove	cancerous	tissue.	The	hole	created	by	the	ejected	photoelectron	is	then	filled	by	an	electron	from	an	outer	orbit.	Every	doctor’s	office	has	at	least	one	viewbox	available.	The	results:	Digital	mammography	is	significantly	better	in	imaging	women	who	fit	any	of	the
following	criteria:4	1.	The	CC	(D),	20MLO	(E),	and	MLO	(F)	views,	3	years	posttreatment.	Evaluating	the	success	of	mammography	at	the	local	level:	how	to	conduct	an	audit	of	your	practice.	This	light	represents	a	range	of	optical	densities	proportional	to	the	x-ray	photons	as	they	passed	through	the	breast.	Leibman	AJ,	Styblo	TM,	Bostwick	J	IIIrd.
asymptomatic	clients.	Illustrates	hydrogen	protons	in	their	free-spinning	natural	state.	In	our	example,	exposures	that	are	longer	than	3	seconds	for	type	A	film	would	risk	an	unsharp	image	because	of	these	other	factors,	and	without	a	significant	gain	in	film	density.	Springfield,	IL:	Charles	C	Thomas;	1964.)	with	atomic	numbers	between	40	and	45
give	off	characteristic	radiation	in	the	15-to-30-keV	(kilo-electron	volt)	range;	the	photoelectric	effect	dominates	in	this	range.	Using	a	75%	compliance	rate,	the	forecasted	need	for	mammograms	will	increase	from	48.5	million	in	2000	to	72.0	million	by	2050.	Does	litigation	influence	medical	practice?	This	is	especially	evident	in	firm	and
largebreasted	women.	A	certain	amount	of	space	on	either	side	of	the	film	cassette	is	necessary	to	allow	the	grid	to	reach	operating	speed	before	the	x-ray	exposure	begins;	the	grid	lines	will	then	be	blurred	out	during	the	exposure.	UOQ	UIQ	LOQ	LIQ	UIQ	UOQ	LIQ	LOQ	B	Figure	7-68	Appropriate	projections	for	tangential	view.	The	compression
device	for	needle	localization	either	has	a	series	of	concentric	holes	or	a	large	rectangular	cutout.	(D)	Rhodium:	7	cm.	To	image	a	nonvisualized	portion	of	the	breast	(see	Chapter	8).	For	example,	depending	on	the	unit,	extensive	abnormality	shift	on	the	stereo	images	may	indicate	improper	positioning	(Figure	20-17),	contributing	to	negative	stroke
margin	(discussed	later	in	this	chapter).	Based	on	recommendation	for	biopsy	or	surgical	consult	3.	The	“stitching”	together	of	the	12	CCDs	used	in	the	full	breast	platform	to	yield	a	seamless	image	of	the	entire	breast	was	technology	developed	by	the	National	Aeronautical	and	Space	Administration	(NASA)	for	the	panoramic	images	from	the	Voyager
spacecraft.	At	the	initiation	of	the	exposure	a	short	(0.05	second	or	so)	low	dose	x-ray	pulse	is	sent	through	the	breast.	Grips	or	handles	should	be	available	to	the	client	to	maintain	a	difficult	or	awkward	position.	Therefore,	the	breasts	should	be	examined	in	both	upright	and	supine	positions.	2000;72(1):45–50.	As	the	technologist	spends	more	time	in
the	mammography	room,	she	also	has	less	interaction	with	the	radiologist.	Eight	possible	projections	exist	and	endless	possible	oblique	angles	that	the	team	can	use	in	stereotactic	biopsy	with	a	system	providing	360°	access.	Landon	v	Humphrey.	If,	however,	a	ductal	carcinoma	were	present	in	a	fibroglandular	breast,	it	would	be	more	difficult	to
perceive	this	lesion.	Fat	Necrosis/Oil	Cyst	Oil	cysts	form	as	a	result	of	fat	necrosis.	For	processor	QC,	a	single	box	of	film	or	film	from	the	same	manufacturing	lot,	should	be	used	daily.	Liberman	L,	Dershaw	DD,	Morris	EA,	et	al.	However,	when	the	developer	temperature	increases	or	decreases	the	film	density	may	fluctuate	undesirably.	(B)	Shortly
thereafter	the	final	image,	with	numerous	algorithms	applied	to	enhance	the	image,	takes	its	place.	In	each	partnership,	all	of	the	partners	want	to	achieve	a	similar	goal—calling	attention	to	women’s	health	issues.	Studies	have	shown	the	PEM	Flex	system	has	demonstrated	sensitivity	and	specificity	greater	than	90%	for	characterizing	suspicious
lesions.	These	manifestations	may	only	be	apparent	by	the	following	indicators:	asymmetry,	architectural	distortion,	and/or	changes	in	contour	of	the	parenchyma.	Mammography	machine	manufacturers	state	that	one	digital	mammography	machine	can	replace	2.5	analog	machines;	theoretically	two	digital	units	can	replace	five	analog	rooms.	•	•
Reimbursement	The	volume	of	patients	at	a	facility	is	a	key	consideration	when	contemplating	the	transition	to	FFDM.	A	much	smaller	U.S.	study,	completed	in	1989,	found	a	30%	reduction	in	mortality.19	The	good	news	today	is	that	80%	of	women	who	develop	this	disease	do	not	die	of	it.	Systems	that	used	the	new	electronics	and	computer-based
technologies	influenced	the	designs	and	directions	taken	by	later	generations	of	mammographic	systems.	140	•	Unit	1	/	Mammography—Common	Topics	the	lateral	portion	of	the	breast	against	the	image	receptor.	Normal	variation	Breasts	are	mirror	images;	radiologists	compare	the	symmetry.	When	the	mammographer	suspects	a	lump	or	lesion	in
the	client’s	nipple	area,	and	the	nipple	does	not	fall	in	profile,	she	will	take	an	additional	film.	Byte	A	group	of	1s	and	0s	(binary	digits	or	bits)	to	represent	a	character,	usually	14	bits	per	byte	in	mammography.	Using	the	same	cassette	for	each	exposure,	two	images	of	homogenous	density	are	taken	using	every	focal-spot	size	and	target-filter
combination	used	clinically	in	the	facility,	then	they	are	processed.	Instead,	we	rely	on	fast-moving	electrons	invisible	to	the	naked	eye	to	acquire	the	shape	and	form	of	the	structures	within	the	breast	as	surely	as	those	physical/anatomical	structures	are	captured	on	x-ray	film.	Most	medical	devices	in	the	United	States	are	cleared	through	the	510(k)
process.	Additionally,	a	person	may	also	select	mastectomy	to	avoid	radiation	therapy	that	accompanies	lumpectomy	surgery.	Further,	these	small	dotlike	spaces	(called	pixels)	are	arranged	in	ordered	rows	and	columns;	there	are	millions	of	pixels	in	the	array.	Newly	diagnosed	early	breast	cancer	MRI	may	cause	more	harm	than	good.	When	selecting
between	a	faster	film	and	a	faster	screen	for	a	faster	recording	system,	the	faster	screen	will	not	cause	as	much	of	an	increase	in	quantum	mottle	(noise).	Prepare	equipment	for	the	patient	and	the	procedure.	A	summary	of	the	six	most	important	design/imaging	features	in	the	production	of	a	good	image	are	presented	in	Table	11-2.	Women	at
moderately	increased	risk	(15%	to	20%	lifetime	risk)	should	talk	with	their	doctors	about	the	benefits	and	limitations	of	adding	MRI	screening	to	their	yearly	mammogram.Yearly	MRI	screening	is	not	recommended	for	women	whose	lifetime	risk	of	breast	cancer	is	less	than	15%.13	Symptomatic	and	high-risk	patients	need	to	be	diagnosed	by	using	a
logical	protocol	that	takes	into	consideration	both	age	and	length	of	time	since	the	last	mammogram.	A	20%	deviation	from	the	standards	issued	by	the	film	manufacturer	indicates	under-	or	overprocessing.	Thus,	much	of	each	tissue	strand	surrounding	such	a	tumor	represents	thickened	normal	structures	of	the	breast.	by	increasing	detection	of
potentially	significant	lesions	and	to	improve	the	specificity	by	reducing	false-positive	interpretations,	ultimately	reducing	the	number	of	biopsies	of	benign	lesions.	0	Rh/Rh	Phantom	thickness	(cm)	Mo/Mo	.	Conversely,	a	cyst	can	be	small	in	size	and	present	as	a	hard	lump	upon	physical	examination.	For	example,	one	unit	may	have	more	repeated
films	due	to	technical	problems	at	a	certain	time	of	day,	a	technologist	might	need	help	obtaining	more	tissue	on	MLOs,	or	you	may	find	that	service	personnel	are	using	an	excessively	large	number	of	films.	The	majority	(57%)	said	they	are	“overburdened”	with	the	volumes	expected	of	them.59	Working	harder	and	earning	less	money	is	a	sure-fire
path	to	developing	a	negative	attitude	and	possible	withdrawal	from	providing	a	service.	(Images	A	and	B	reprinted	with	permission	from	the	American	Society	of	Plastic	and	Reconstructive	Surgeons,	Arlington	Heights,	Illinois.)	538	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	blood	vessels	are	cut	area	to	be	removed	blood	vessels
connected	to	blood	vessels	in	the	axilla	flap	in	new	position	Figure	23-21	SGAP/IGAP	Flap	reconstruction.	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	RIPPLE	theoretical	effective	single-phase	alternating	current	full-wave	rectification	single	phase	100%	100%	7%	7%	three-phase	6-pulse	13%	20%	three-phase	12-pulse	3.5%
5%	0%	0%	full-wave	modified	waveform	constant	potential	x-ray	intensity	time	Figure	11-6	Tube	current	and	x-ray	intensity	diagrams.	Women	who	have	a	first-degree	relative	with	a	BrCA	1	or	2	mutation	and	are	untested	themselves	are	candidates	for	MRI.	1992;158:521–526.	This	abnormality	was	revealed	as	carcinoma.	This	can	be	done	daily,
weekly,	or	monthly	as	your	time	allows.	Good	ventilation	is	necessary	to	ensure	the	health	of	the	person	working	and	the	“health”	of	the	film.	The	radiologist	will	almost	always	recommend	biopsy	for	a	radial	scar	because	of	its	mammographic	similarities	to	carcinoma.	Others	aren’t	so	sure.	Localization	and	needle	aspiration	of	breast	lesions:
complications	in	370	cases.	Infected	cysts	appear	smooth	in	outline	and	more	dense	than	glandular	tissue.	A	second	study	(Eddy,	1988)	estimated	the	cost	perYOLS	at	$67,000	(1985	dollars),	using	a	cost	of	$80	per	mammogram.	The	pathologist	does	not	have	to	search	through	quantities	of	extra	breast	tissue	to	find	it.	232	•	Unit	2	/	Film/Screen
Mammography	through	transmission	of	more	primary	x-rays.	National	Center	for	Health	Statistics.	CR	has	much	in	common	with	analog	imaging:	both	use	the	same	analog	mammography	machine.	Chapter	10	/	Practical	Applications	in	Problem	Solving	L	CC	•	207	L	CC	B	A	C	Mammographic	Evaluation	History	of	surgical	procedures	and	previous
mammograms	will	help	identify	the	oil	cyst.	Lewin	JM,	D’Orsi	CJ,	Hendrick	RE,	et	al.	From	mammography’s	advent	in	19241	until	the	early	1980s,	mammograms	were	done	primarily	on	symptomatic	patients	who	were	referred	to	radiologists	for	the	purpose	of	verifying	breast	disease	before	her	appointment	with	a	surgeon.	2009;192:370–378.	(B-C)
Internal.	However,	because	it	replicates	some	of	analog’s	inefficiencies,	the	benefits	of	the	digital	transition	will	be	more	difficult	to	ascertain	in	increased	productivity.	Many	sites	will	use	contrast,	even	when	simply	checking	implant	integrity,	to	evaluate	the	breast	tissue	in	front	of	or	behind	the	implant.	Antinnen	I,	Pamilo	M,	Soiva	M,	et	al.	Acquire
two	stereo	images	with	the	tube	at	different	source	positions.	It	can	be	used	not	only	for	processor	QA	but	also	for	the	phantom	image	test.	ACR	malpractice	liability	survey:	phase	II.	During	the	localization	procedure,	a	narrow	compression	paddle	(approximately	9	cm)	is	usually	used.	Lymph	nodes	are	critical	for	the	body’s	immune	response.	Some
breast	cancers	do	not	fit	any	category	or	cell	type;	these	are	carcinoma	NOS	(not	otherwise	specified).8	Ductal	and	lobular	carcinomas	are	classified	into	specific	types	of	cancer	depending	on	the	changes	that	occur	in	the	epithelial	cells	and	other	characteristics	(Table	6-1).	(Continues	on	next	page)	in	the	direction	of	the	abnormality	may	resolve
targeting	issues.	In	order	to	inspect	all	of	the	breast,	the	radiologist	must	move	the	zoomed	image	on	the	monitor.	This	flat-field	image	performed	by	the	physicist	during	acceptance	testing	revealed	debris	from	the	installation	that	was	on	the	grid,	inside	the	breast	tray.	This	is	not	so	much	a	test	as	it	is	a	housekeeping	chore,	to	keep	the	images
consistent.	Fixer	replenishment	rates	should	also	be	checked	to	make	sure	that	the	recommended	rates	are	used.The	wash	water	cannot	remove	all	of	the	fixer	from	the	film	if	rates	are	incorrect	Chapter	13	/	Quality	Assurance	in	Film/Screen	Mammography	because	the	wash	depends	on	the	calculated	use	of	the	correct	amount	of	fixer.	Schelfout	K,
Van	Goethern	M,	Kersschot	E,	et	al.	The	area	8	cm	behind	the	nipple	is	also	IDC,	but	nuclear	grade	1.	To	identify	the	source	of	an	artifact,	note	if	the	artifact	is	light	or	dark;	white	artifacts	(minus	density)	indicate	pressure	on	the	emulsion	before	exposure,	and	dark	artifacts	(plus	density)	indicate	pressure	after	exposure	(Figure	12-9).
Postmastectomy	Patient	The	yield	of	cancer	recurrence	detection	as	a	result	of	postmastectomy	imaging	is	relatively	low;	however,	the	literature	illustrates	that	local	recurrence	can	affect	survival.1,2	Early	detection	of	recurrence	may	have	an	impact	on	the	patient’s	survival.	A	left	ax.	Magnetic	resonance	imaging	of	the	breast	prior	to	biopsy.
Imagine	in	your	own	breast	the	possible	location	of	the	lesion	on	each	of	the	views	and	correlate	the	findings	to	determine	the	lesion’s	approximate	location	(Figure	9-14).	Identify	the	components	of	a	digital	mammography	system.	Fornage	BD,	Faroux	MJ,	Simatos	A.	However,	even	insurance	coverage	does	not	automatically	guarantee	women	will
have	this	examination;	approximately	60%	of	Medicare	beneficiaries	used	this	feature.54	Barriers	to	having	mammograms	include	the	following:51,55–59	•	No	symptoms,	therefore	unnecessary.	Recent	nipple	inversion	or	change,	or	nipple	rash.	This	can	be	a	financial	burden,	especially	on	smaller	telemammography	operations.	Cyst	A	fluid-filled	sac.
Its	magnetism	creates	magnetic	poles	at	either	end	of	the	open	tube.	By	the	mid	1980s,	it	became	apparent	that	there	was	a	need	for	standardization	in	education	and	equipment.	Table	2-5	•	Decline	in	Mortality—by	Age	breast	cancer	experts	believe	this	decline	in	the	number	of	breast	cancers	is	simply	a	delay	in	the	discovery	of	naturally	occurring
cancers,	not	that	there	has	been	a	“cure.”	ER	tumors	depend	on	estrogen	to	sustain	their	growth.	Kimme-Smith	C,	Wang	J,	DeBruhl	N,	et	al.	Differentiation	between	silicone	and	water	requires	postimaging	processing	using	supression	techniques53,57	(Figure	21-19).	Advanced	imaging	techniques	such	as	tomosynthesis	(Figure	14	-5)	and	3D
reconstruction	utilize	the	digital	acquisition	platform;	these	techniques	are	not	possible	with	analog	systems.	(A)	With	analog	units	increased	magnification	is	possible	by	placing	the	specimen	on	the	compression	device	and	elevating	to	its	upper	limit.	The	cleavage	view	(CV)	can	be	accomplished	using	the	full	compression	paddle	(A)	or	a	quadrant
paddle	(B),	depending	on	the	physiology	of	the	patient.	See	Transverse	rectus	abdominis	myocutaneous	(TRAM)	flap	Transitioning,	from	film/screen	to	FFDM,	359–365	Transverse	rectus	abdominis	myocutaneous	(TRAM)	flap,	213,	536,	536f	T1	recovery,	487	Troubleshooting,	for	FFDM,	369	True	negative,	305	defined,	302t	True-negative	rate,	308
True	positive,	305	defined,	302t	True-positive	rate,	308	True	size,	FFDM	images	printing	and,	363	Tube	housing,	of	mammography	unit,	220f,	221	Tumor	size,	307	evaluation,	with	MRI,	491–493,	494f	T1-weighted	image,	488	T2-weighted	image,	488	UIQ.	Analysis	of	a	Society	of	Motion	Picture	and	Television	Engineers	(SMPTE—pronounced	simp-tee)
or	any	other	test	pattern	is	often	recommended.	Licensure	and	accreditation	demand	periodic	review	and	adherence	to	such	rules.	Krieg	M,	Brekelmans	CT,	Boets	C,	et	al.	Effect	of	preoperative	chemotherapy	on	the	outcome	of	women	with	operable	breast	cancer.	In	1995	the	mean	satisfaction	score	was	1.62;	in	2003	it	was	1.47.	Workforce	shortages
in	breast	imaging:	impact	on	mammography	utilization.	RA	certification	and	programs	that	include	assisting	the	radiologist	with	a	second	read	of	a	mammogram,	or	the	creation	of	an	advanced	program	tailored	to	experienced	mammography	technologists,	are	both	obvious	candidates	for	success	because	they	build	on	proven	experiences	while
providing	a	way	through	the	storm	of	falling	resources.	You	would	have	to	review	all	of	your	patients’	charts	to	retrieve	that	information,	rather	than	finding	it	a	current	tabulation	in	your	audit.	Chapter	23	/	Breast	Cancer	Treatments	•	533	cortex	follicles	paracortex	medulla	afferent	vessel	trabeculae	reticular	fibers	germinal	center	lymphoid	sinuses
capsule	nodule	hilus	efferent	vessel	medullary	cord	Simulation	(Planning	Session)	Before	radiation	therapy	treatment	begins,	the	patient	undergoes	a	planning	session	to	maximize	the	effect	radiation	will	have	on	the	tumor,	and	to	minimize	its	effects	on	healthy	tissue	Figure	23-12	Structural	features	of	a	lymph	node.	A	schematic	(C)	demonstrates
the	information	obtained	from	the	MLO.	Sensitometric	Technique	for	Evaluation	of	Processing	The	STEP	test	ensures	processing	conditions	are	within	an	acceptable	range	to	conditions	specified	by	the	film	manufacturer.	Madison,WI:	Medical	Physics	Publishing;	1997.	Tell	the	patient	to	lean	slightly	toward	the	ipsilateral	side,	relaxing	her	shoulder
down	and	back.	(Modified	from	Logan-Young	W,	Hoffman	NY.	People	have	rallied	around	the	pink	ribbon	to	find	a	cure	for	breast	cancer	and	to	spread	the	word	on	the	need	for	early	detection	(Figure	23-23).	An	excessive	amount	of	anesthesia	can	interfere	with	the	visualization	of	the	abnormality	on	subsequent	images.	Chapter	10	/	Practical
Applications	in	Problem	Solving	R	MLO	•	205	L	MLO	A	Figure	10-30	Importance	of	history.	Year	2006	in	review.	Reason	or	symptoms	for	the	mammogram—any	noticed	change	or	new	lumps.	The	most	important	ability	you	can	develop	is	to	understand	and	master	these	factors	to	produce	consistent,	highcontrast,	diagnostic	images.	The	premise	of
the	tangential	view	is	that	the	x-ray	beam	will	form	a	tangent	to	the	palpable	area	of	interest	in	the	breast.	Reports	of	the	ACRIN/DMIST	study	have	appeared	in	newspapers,	on	television,	and	in	popular	women’s	magazines.	Coordinate	calculation	(arrow)	renders	a	depth	coordinate	of	63.4	mm	with	total	breast	compression	measuring	72	mm,
producing	a	negative	stroke	margin.	Consumer-activist	Baby	Boomers	understand	their	health	risks	and	insist	on	access	to	services	and	preventive	measures	to	protect	their	health.	This	scout	image	demonstrates	a	smoothly	outlined	abnormality,	well	centered	in	the	biopsy	field.	1988;151:469–473.	Screening	mammography:	effect	of	national
guidelines	on	current	physician	practice.	Chapter	15	Creating	the	Digital	Image	Objectives	•	•	•	•	•	•	Describe	how	a	digital	image	is	created	and	processed.	1994;191:241–244.	Memory	also	can	refer	to	any	kind	of	data	storage.	The	central	lesion	and	the	strands	surrounding	it	undergo	shortening	(retraction),	which	is	the	basis	for	the	skin	dimpling
and	nipple	retraction	which	is	sometimes	seen	with	these	tumors.	This	demonstrates	the	characteristics	of	a	certain	area	within	the	image,	and	can	be	helpful	in	determining	distinguishing	aspects	of	a	tumor	or	mass,	particularly	in	CT	or	MR.	Overelevate	the	breast,	raising	the	image	receptor	above	the	IMF,	taking	advantage	of	the	mobile	inferior
border	of	the	breast.12	This	should	access	tissue	high	on	the	chest	wall.	They	found	that	ductal	lavage	detected	atypical	or	cancerous	breast	cells	in	only	5	of	the	38	cases.	Today	this	type	of	surgery	is	only	done	when	a	breast	cancer	has	spread	to	the	chest	muscles	(Figure	23-6C).	Accessed	September	7,	2009.	Reimbursement	still	matters.
2006;187:456–468.	RT	Images.	Different	changes,	or	combinations	of	changes,	may	result	in	different	types	of	cancer	…	Some	cancers	do,	however,	have	a	major	genetic	susceptibility	component,	making	those	strategies	already	developed	for	genetic	testing	in	other	diseases	applicable	to	cancer”.5	Table	2-4	•	Incidence	and	Mortality	of	Breast
Cancer	by	Age	BREAST	CANCER	IN	AMERICA	Empirical	data	concerning	breast	cancer	and	mammography	are	both	instructive	and	discomforting.	Reconnect	the	Bucky	and	insert	a	new	cassette/film.	534	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	A	B	C	Figure	23-14	(A)	Simulation	planning	session	determines	the	area	for
treatment.	Some	side	effects	are	temporary	and	fade	quickly;	others	may	take	months	to	disappear.	Reston,VA:	American	College	of	Radiology;	1993.	It	is	expressed	in	mR/second.	Film	manufacturers’	processing	standards	were	not	adhered	to.The	Sensitometric	Technique	for	the	Evaluation	of	Processing	(STEP)	test,	one	of	several	tests	in	NEXT,
monitored	252	•	Unit	2	/	Film/Screen	Mammography	Optical	density	1.2	Seconds	1.0	Film	A	1.13	1.5	1.05	2.0	1.0	2.5	0.96	3.0	0.93	3.5	0.905	4.0	0.89	4.5	0.88	5.0	0.86	processing	3.5	minutes	@95°	.08	1.1	type	A	0.9	0.7	0.6	0.5	.08	0.94	.04	type	B	X-ray	Data:	25	kVp	-	30	kVp	Molybdenum	target	30	micron	Mo	filter	5	cm	-	7	cm	B.E.	absorber	.07	0.87
.03	.03	0.84	.025	.02	0.82	.015	0.4	.02	0.8	.01	0.3	0.2	.01	0.79	.02	0.1	A	.11	1.02	.05	1.0	0.8	Film	B	1.13	B	0.0	.5	.6	.7	.8	.9	1.0	1.5	2.0	2.5	3.0	3.5	4.0	.02	0.77	4.5	5.0	5.5	Time	in	seconds	Figure	11-47	(A)	Comparison	of	the	optical	density	of	two	types	of	film.	Hardy	CJ,	Darrow	RD,	Manojkumar	S,	et	al.	PRINCIPLES	OF	STEREOTACTIC	LOCALIZATION
The	primary	tasks	of	SBB	are	positioning	and	imaging	by	the	technologist,	and	targeting	and	sampling	by	the	clinician.	April	23,2005;	Kansas	City,	MO.	Cambridge:	Blackwell	Science;	1996:61.)	A	B	Confirmation	(Prefire)	Stereos	Acquire	the	confirmation	stereo	pair	with	the	needle	at	the	exact	depth	coordinate,	or	at	the	prefire	position.	A	service



class	user	is	a	client,	such	as	a	workstation	or	modality,	which	uses	a	service	provided	by	a	service	class	provider.	Junk	DNA	Noncoding	regions	of	DNA	that	have	no	apparent	function.	This	holds	true	whether	magnification	or	contact	imaging	is	performed.	Chapter	10	/	Practical	Applications	in	Problem	Solving	•	195	L	CC	N	N	N	A	Figure	10-16	Slight
oblique.	Lesion	conspicuity	Computer	functions	that	enhance	the	contours	of	a	lesion	by	adjusting	contrast	and	edge	enhancement,	spatial	frequency	filtering,	and	suppressing	electronic	noise.	PACS	workstations	offer	means	for	manipulating	the	images	such	as:	crop,	rotate,	zoom,	brightness,	and	contrast.	Rhodium,	atomic	number	45,	produces	K-
edge	characteristic	radiation	at	20.1	keV;	the	K-absorption	edge	is	23.2	keV.	It	is	humbling	to	consider	that	this	basic	requirement	pushed	digital	imaging	to	its	limits	in	order	to	perform	digital	mammography.	It	is	benign	and	has	no	potential	for	malignancy,	and	its	occurrance	does	not	increase	the	risk	for	breast	cancer.	Stereotaxic	needle
localization	and	cytological	diagnosis	of	occult	breast	lesions.	New	York:Thieme	Medical	Publishers;	1996.	It	is	not	very	portable,	but	because	it	has	a	larger	work	surface,	it	is	sometimes	easier	to	pinpoint	a	specific	spot	on	a	film.	2009;27(2):267–275.	In	an	indepth	analysis,	any	film	that	is	repeated	or	discarded,	or	is	of	suboptimal	quality,	will	be
logged	with	additional	information:	the	unit	that	produced	the	film,	the	technologist’s	name,	time	of	day,	the	reason	it	was	rejected,	such	as	motion,	position,	technical	problem	and	type,	and	processing	problem.	Only	one	x-ray	exposure	was	required;	computer	manipulation	supplies	the	rest.	Li-Fraumeni	Syndrome	(LFS)	An	extraordinary	cancer
family	syndrome.	Figure	15-25	A	radiologist	at	his	review	station.	A	2002	PIAA	study	indicated	that	among	its	member	(insurance)	companies	“.	Diamagnetic	materials	do	not	have	intrinsic	atomic	magnetic	moments,	but	when	placed	in	a	magnetic	field	they	weakly	repel	the	field,	resulting	in	a	small	negative	magnetic	susceptibility.	Training
nonradiologists	to	scan	mammograms.	“Equivalent	attenuation	to	at	least	0.08	mm	of	lead	at	35	kVp	or	the	maximum	kVp,	if	less,	and	extend	from	15	cm	above	the	floor	to	a	height	of	at	least	1.85	m	and	sufficiently	wide	(at	least	0.6	m)	to	intercept	x-rays	scattered	from	the	breast	and	the	unit	which	might	otherwise	expose	the	operator.	In	the	1980s,
Drs.	The	patient’s	gown	can	fall	forward,	or	be	pulled	forward	by	a	nervous	patient	while	the	technologist	is	not	looking.	Bulging,	dimpling,	or	retraction	of	the	skin	can	indicate	an	underlying	process,	either	benign	or	malignant	(Figure	6-27A).	Horizontal	and	vertical	coordinates	are	set	in	angles	rather	than	millimeters.	1996;156:209–213.	(A)
Correlation	with	the	left	craniocaudad	view	(B)	reveals	an	asymmetrically	greater	amount	of	glandular	tissue	in	the	left	breast	than	the	right	and	the	abnormality	evident	on	the	MLO	is	not	real,	but	a	mass	effect	due	to	overlap.	See	Half-value	layer	(HVL);	High	halfvalue	layer	(HVL)	Hydrogen	in	MRI,	478,	479,	480f	properties	of,	480	Hyperplasia,
epithelial,	81,	82f	Hyperthermia,	with	radiation	therapy,	532	ID.	1995;75:2507–2517.)	•	19	20	•	Unit	1	/	Mammography—Common	Topics	Risk	for	Breast	Cancer	Increases	with	Age	2030	5	centimeters	4	centimeters	3	centimeters	2	centimeters	1	centimeter	2020	2010	2000	1990	1980	1970	white	on	the	mammogram.	All	age	groups	show	a	marked
increase	in	mammography	usage.	B	Popcorn-Type	Calcifications	Large,	thick,	dense,	popcorn-shaped	calcifications	are	a	result	of	involuting	fibroadenomas	and	occasionally	other	benign	processes	(Figure	6-22).	Consequently,	B	RCC	LCC	Figure	5-9	Synthetic	hormones.	Digital	units	have	a	much	higher	acquisition	cost	and	tend	to	be	purchased	by
facilities	with	higher	client	volume.	floor.	(7)	MRI	does	not	use	ionizing	radiation.	Local	area	network	(LAN)	A	computer	network	covering	a	local	area	like	a	home,	office,	or	small	group	of	buildings	like	a	college.	20°	SIO	B	Figure	10-18	A	20	SIO.	This	sloping	arrangement	is	allowed	with	specially	designed	compression	devices.	2005;293:1245–1256.
This	section	describes	the	principles	of	stereotactic	localization,	stereotactic	imaging,	and	the	fundamentals	of	stereotactic	core	biopsy	to	accomplish	safe,	efficient,	and	successful	sampling.	Silver	halide	microcrystals	provide	the	potential	for	a	viewable	image	as	a	result	of	photolytic	reduction	to	metallic	silver.	Asymmetrical	findings	are	not	always
indicative	of	a	pathologic	process.	This	can	be	located	in	the	mammography	room	for	convenient	image	review	or	can	be	positioned	in	a	common	work	area	for	access	by	several	technologists.	The	pixel	value	determines	the	shade	of	gray	displayed	on	the	monitor;	if	the	pixel	was	struck	by	many	x-ray	photons,	the	pixel	displays	a	black	image;	white	if
struck	by	few	photons;	and	shades	of	gray	if	an	intermediate	number	of	interactions	(Figure	15-15).	Cells	are	analyzed	by	passing	a	single-cell	suspension	through	a	laser	light	and	measuring	the	light	scatter	and/or	fluorescence	from	each	individual	cell,	one	after	the	other.	THE	VISION:	EARLY	DETECTION	Early	attempts	in	mammography	were
crude	compared	to	the	quality	of	images	produced	today.	The	breast	support	surface	should	be	strong	enough	so	that	when	a	5-cm	diameter,	0.5-cm	thick	disk	is	placed	on	the	breast	support,	above	the	center	of	the	image	receptor,	and	compressed	using	the	full	pressure	of	the	compression	device,	the	motion	of	the	grid	is	not	impeded.5	When
examining	the	Bucky,	make	sure	the	chest	wall	bend	of	the	surface	that	covers	and	protects	the	grid	is	not	too	thick.	Characteristic	radiation	is	emitted	as	the	outershell	electron	gives	up	some	of	its	energy	in	moving	closer	to	the	nucleus.	Radiologists	depend	partly	on	the	clinical	and	physical	presentation	to	make	a	diagnosis	(and/or	recommendation
for	biopsy).	In	addition	to	shaping	the	image	slices,	gradients	can	also	influence	a	shift	in	the	magnetic	field	of	the	main	magnet	from	its	reference	point	in	the	center	of	the	bore.	Washington,	DC:	Physician	Insurers	Association	of	America;	2002.	Computers	hold	the	record	for	the	fastest	evolution;	experienced	computer	users	understand	Moore’s
principle	that	every	18	months	there	will	be	some	significant	improvement.	The	radiologist	must	also	document	follow-up	to	the	audit.	RT	Answers.	The	breast	lies	anterior	to	and	courses	along	the	pectoral	muscle.	2007;146(7):511–515.	Radiographic	mottle	is	caused	by	film	graininess,	which	is	related	to	the	size	of	the	individual	grains	of	silver
halide;	by	structure	mottle,	optical	density	fluctuation	from	nonuniformity	within	the	phosphor	layers	of	the	screen;	and	by	quantum	mottle,	the	spatial	distribution	of	the	x-ray	264	•	Unit	2	/	Film/Screen	Mammography	Table	11-10	•	Factors	Affecting	Mammographic	Image	Quality	RADIOGRAPHIC	SHARPNESS	RADIOGRAPHIC	CONTRAST
RADIOGRAPHIC	BLURRING	(UNSHARPNESS)	SUBJECT	CONTRAST	RECEPTOR	CONTRAST	MOTION	BLURRING	Absorption	differences	in	breast	Film	type	Focal	spot	size	Phosphor	Breast	thickness	immobilization	(compression)	Focal	spotLight	absorbing	object	distance	dyes	and	pigments	Processing	Thickness	Density	Chemistry	Temperature
Atomic	number	Time	Exposure	time	GEOMETRIC	BLURRING	Object-image	receptor	distance	Radiation	quality	Agitation	Target	material	Photographic	density	Kilovoltage	Fog	Filtration	Scattered	radiation	Beam	limitation	Compression	Air	gap	Storage	Safelight	RECEPTOR	BLURRING	Phosphor	particle	size	Screen–film	contact	RADIOGRAPHIC
NOISE	RADIOGRAPHIC	MOTTLE	ARTIFACTS	Quantum	mottle	Handling	Film	speed	Crimp	marks	Film	contrast	Screen	absorption	Fingerprints	Scratches	Screen	conversion	efficiency	Light	diffusion	Static	Exposure	fog	Processing	Radiation	quality	Streaks	Structure	mottle	Receptor	graininess	Spots	Scratches	Light	leaks	Dirt	Stains	Grid	Source:
Reprinted	with	permission	from	Haus	AG.	Cambridge:	Blackwell	Science;	1996:164–165.)	468	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	Table	with	a	Center	Aperture	right	anterior	oblique	access	to	lateral	half	of	the	right	breast	access	to	medial	half	of	the	right	breast	left	anterior	oblique	access	to	lateral	half	of	the	left	breast
access	to	medial	half	of	the	left	breast	Figure	20-71	Prone	positioning.	A.	closer	to	the	image	receptor.	It	uses	radioactive	tracers	to	produce	images	with	a	gamma	camera.	(K)	Completed	craniocaudal	projection.	However,	daily	verification	is	necessary.	1989;173:65–69.	In	fact,	the	Institute	of	Medicine	(IOM)	of	the	National	Academy	of	Sciences
concludes	that	there	is	“no	definitive	evidence	linking	breast	implants	to	cancer,	Chapter	10	/	Practical	Applications	in	Problem	Solving	R	CC	A	•	211	L	CC	B	Figure	10-38	Implant	appearance.	Each	woman’s	breast	tissue	composition	produces	a	unique	radiographic	pattern	depending	on	the	percentage	of	adipose	versus	glandular	tissue	and	the
location	of	the	tissue	(Figure	14	-2).	Edema	appears	as	a	diffuse	increased	density	of	the	glandular	tissue	and	is	worse	in	the	first	year	and	then	gradually	decreases	and	stabilizes	over	the	next	2	years.	Eur	J	Radiol.	(B)	If	the	lesion	is	in	the	lower-inner	quadrant,	introduce	the	needle	from	the	medial	side	of	the	breast,	which	is	compressed	in	the
mediolateral–lateral	position	with	the	compression	device	centered	over	the	lower	half	of	the	breast.	Spatial	resolution	The	ability	to	clearly	define	the	smallest	feature	that	can	be	detected	in	an	image.	Specimen	Radiography	The	specimen	should	always	be	radiographed	after	the	biopsy	to	ensure	the	lesion	was	removed.1,14	To	x-ray	the	specimen,
use	1.5	to	2	times	magnification,	coned	down	to	the	specimen’s	size.	But	how	each	system	determines	when	to	terminate	the	exposure	is	very	different.	What	changes	to	staffing	assignments	and/or	rotation	for	technologists	is	best?	Nonpalpable	Physically	occult,	unable	to	feel.	However,	in	all	cases	the	abnormality	will	shift	equally	from	the	scouted
position	on	both	planar	images	(Figure	20-14A).	The	x-ray	output	is	a	measurement	of	the	x-ray	tube’s	efficiency.	One	of	the	most	powerful	drives	in	humans	is	pleasure	taken	in	their	skills.	B	Figure	20-63	The	superolateral	to	inferomedial	oblique	(SL–IM,	ACR–SIO)	projection.	The	breast	tray	should	register	0,	with	the	tray	parallel	to	the	A	ax.	This
helps	determine	if	there	is	adequate	“safe”	time	available	before	noticeable	fogging	occurs	on	the	film	and	determines	if	faulty	filters	or	other	white	light	leaks	are	present	in	the	darkroom.	Influence	of	cassette	type	on	the	DQE	of	CR	systems.	The	patient	should	press	toward	the	unit,	trying	not	to	lean	toward	the	ipsilateral	side	because	the	resulting
image	will	imitate	the	MLO	projection	of	the	glandular	tissue.	The	image	receptor	will	be	placed	inferior	to	the	breast.	To	determine	the	exact	location	of	a	region	of	interest	(ROI)	in	order	to	perform	preoperative	wire	localization,	fine-needle	aspiration	cytology	(FNAC)	or	stereotactic	core	biopsy.	The	implant	is	intact;	however,	ultrasound	is
necessary	to	prove	this.	For	example,	the	12:00	area	of	the	breast	may	shift	more	medial	or	lateral	when	the	breast	is	dependent,	or	the	breast	will	seem	to	pull	or	turn	in	one	direction	or	the	other.	The	pathologist	will	rate	the	tumor	by	histopathologic	grade:	well	differentiated,	moderately	differentiated,	poorly	differentiated,	and	finally
undifferentiated.	Who	is	right?	July	1996:14.	Network	Bandwidth	Bandwidth	is	the	maximum	rate	that	data	may	be	transferred	across	a	network.	Heel	effect	X-rays	are	produced	8	m	inside	the	target	material,	thus	the	angled	target	itself	absorbs	some	of	the	x-rays	it	produced.	It	may	be	readily	apparent,	but	more	often	it	is	subtle,	perceivable	when
compared	with	a	prior	or	later	mammogram.Technologists	often	have	a	difficult	time	assessing	motion	immediately	after	transitioning	to	FFDM	technology.	Identify	the	reference	point(s)	and	indicate	them	with	a	cursor;	this	is	necessary	with	some	units.	A	chapter	championing	the	expanding	role	of	the	mammography	technologist	explores	recent
social	and	contemporary	issues	that	challenge	mammographers.	1987;32:675–695.)	0	B	0	1	2	3	4	Density	Figure	11-49	Gradient	versus	optical	density	curves	taken	from	the	data	in	Figure	A.	1	CMEs	in	mammography	during	the	36	months	preceding	each	inspection,	which	shall	include	at	least	6	CME	in	each	mammographic	modality	used	(i.e.,
screen/film,	xerography)	Licensure	or	Certification	in	Radiology	40	documented	contact	hours	of	mammography	training	Training	in	breast	anatomy,	physiology,	positioning	and	compression,	QA/QC	techniques,	implant	imaging	Documentation	of	25	examinations	performed	under	supervision	At	least	8	hours	of	training	in	each	modality	to	be	used
(i.e.,	screen/film,	xerography)	Perform	a	minimum	of	200	examinations	during	the	24	months	preceding	each	inspection.	The	computer	also	provides	a	coordinate	system	for	the	results	to	be	translated	for	practical	use.	With	higher	aperture	ratios,	less	pixel	structure	will	be	visible	on	the	display,	and	the	display	may	also	be	brighter.	Breast	Cancer,	A
Practical	Guide	to	Diagnosis.	U.S.	Bureau	of	the	Census.	The	most	valuable	skill	for	the	technologist	to	acquire	is	the	ability	to	“see”	the	approximate	3D	location	of	an	abnormality	in	the	breast	from	the	two-view	mammogram	(see	Chapter	9).	Fibrocystic	Changes	Adenosis	Various	breast	changes	that	fall	under	the	term	“fibrocystic	disease”	are
currently	defined	more	specifically.	inflammatory	breast	cancer	include	reddened	skin,	a	hard	hot	breast,	and	peu	d’orange	appearance	of	the	skin.	To	minimize	motion,	inform	the	patient	of	the	steps	of	the	biopsy,	the	noises	she	will	hear,	and	the	sensations	she	will	feel.	Both	genotoxic	chemicals,	which	affect	DNA	directly,	and	nongenotoxic
chemicals,	which	induce	neoplasms	by	other	mechanisms,	are	included.	Direct	conversion	Digital	mammography	that	creates	an	image	directly	from	x-ray	radiation.	Accumulation	of	fluid	occurs	when	the	resorption	rate	of	the	normal	ductal	secretions	is	less	than	the	production	rate.	Healthy	cells	grow	and	divide	in	an	orderly	fashion,	while	cancer
cells	exhibit	uncontrolled	growth.	Physicians	depend	on	these	images	to	detect	abnormal	diseased	tissues	at	their	earliest	stage	when	intervention	produces	its	best	results.	Anger	is	understandable;	if	she	were	not	afraid,	she	would	not	be	normal;	if	this	is	her	first	return	visit,	keep	in	mind	that	she	has	had	a	rough	year	and	it	may	not	be	over	yet.	List
several	factors	that	make	stereotactic	breast	biopsy	positioning	challenging.	(B)	Areas	in	the	upperouter	quadrant	(UOQ)	or	lower-inner	quadrant	(LIQ)	require	a	MLO	of	some	degree.	pacsadminforum.com/Job%20Description/Pacs_Admin_Job_	Desc.html.	Includes	bibliographical	references	and	index.	A	tangential	view	(a	70	SIO)	(C)	demonstrates	an
underlying	mass	suspicious	of	carcinoma.	Key	Terms	•	central	•	clock-time	•	lower-inner	quadrant	(LIQ)	•	lower-outer	quadrant	(LOQ)	•	periareolar	•	subareolar	•	upper-inner	quadrant	(UIQ)	•	upper-outer	quadrant	(UOQ)	175	176	•	Unit	1	/	Mammography—Common	Topics	INTRODUCTION	The	goal	of	this	chapter	is	to	encourage	the	technologist	to
think	three	dimensionally.	2005	Preliminary	results	from	DMIST/ACRIN	report	that	digital	mammography	is	equivalent	to	analog	imaging	when	dealing	with	an	adipose	breast;	digital	is	superior	when	imaging	the	glandular	breast.	The	scout	image	reveals	in	advance	the	approach	that	best	enables	visualization.	Missed	breast	carcinoma:	pitfalls	and
pearls.	Good	for	high-resolution	images	of	small-slice	thickness.	Checking	the	density	control	ensures	that	the	change	in	density	from	one	station	to	another	is	consistent.	It	is	just	as	important	to	communicate	this	to	the	patient	who	is	having	a	simple	screening	examination	as	it	is	to	the	patient	who	has	a	lump	or	other	concern	(Figure	3-4).	To
maximize	the	use	and	effectiveness	of	the	stereotactic	unit,	the	team	must	be	aware	of	the	positioning	choices	available	with	the	system,	and	the	application	of	each	projection.	Logan-Young	W,	Hoffman	N.	The	operator	can	make	an	exposure	only	when	completely	outside	of	the	x-ray	field.	Obtain	an	adequate	optical	density	for	varying	breast	tissue
compositions.	Tamoxifen	has	been	in	use	for	almost	35	years.	(C)	X-rays	taken	using	the	curved	versus	straight	compression	devices.	Rhodium	target	units	should	have	a	range	of	at	least	28	to	38	kVp	in	no	greater	than	1	kVp	increments.	No	matter	which	make	or	model	is	used,	whether	it	is	standard	or	extended	processing,	two	rules	must	always	be
applied	to	obtain	maximum	quality:	1.	Madden-Lee	K.	A	meta-analysis.	Note	the	position	of	the	abnormality	on	the	scout	image	(A)	(arrow).	Raising	the	image	receptor	too	high	will	elevate	the	arm	higher,	stretching	the	pectoral	muscle	and	causing	difficulty	in	pulling	the	breast	into	view.	The	use	of	FNAC	on	benign-appearing	lesions	can	eliminate
the	need	for	a	patient	to	undergo	an	open-surgical	biopsy	or	can	indicate	the	need	for	one	on	a	patient	whose	lesion	appears	benign	on	mammography,	but	whose	cytology	returns	as	positive	for	cancer	or	atypical	cells.	The	fatty	component	can	increase	and	decrease	with	weight	fluctuations.	Ziewacz	JT,	Neumann	DP,	Weiner	RE.	Discuss	ways	that	a
patient	advocate	can	relieve	the	stress	on	technologists	and	radiologists,	while	providing	a	caring	experience	for	the	patient.	However,	after	breast-conserving	surgery,	there	is	a	risk	for	recurrence	of	DCIS	within	the	breast,	arising	at	or	near	the	original	site	of	the	tumor.	However,	this	presentation	presents	a	problem	during	biopsy	or	when
triangulating	the	location	of	an	ROI	as	the	images	do	not	display	an	accurate	scale	of	size.	Low-cost	screening	mammography:	report	on	finances	and	review	of	21,716	consecutive	cases.	This	example	illustrates	the	increasing	need	for	you,	the	technologist,	to	urge	women	to	continue	their	annual	mammogram	examinations.	An	awareness	of	shift
distance	relative	to	depth	can	be	a	useful	guide	for	the	biopsy	team.	“Being	able	to	reproduce	certain	densities	in	a	processor	monitoring	program	doesn’t	necessarily	mean	that	the	film	is	performing	optimally	.	The	committee	must	include	the	physicist	who	performs	equipment	testing,	the	lead	286	•	Unit	2	/	Film/Screen	Mammography	radiologist	in
the	facility	who	is	responsible	for	mammography,	and	the	technologist(s)	who	is/are	responsible	for	testing.	Huch	RA,	Kunzi	W,	Debatin	JF,	et	al.	For	example	positioning	the	breast	in	an	oblique	angle	may	produce	greater	thickness	than	the	CC	or	lateral	projections.	Mastectomy,	radical	Removal	of	all	breast	tissue,	from	just	under	the	collar	bone	to
the	abdomen,	including	the	chest	wall	muscles.	Screening	mammograms:	interpretation	with	computer-aided	detection—a	prospective	evaluation.	This	was	an	astonishing	7%	decline	in	the	incidence,	occurring	mostly	in	50-	to	69-year-old	women,	with	estrogen-receptor	positive	(ER)	tumors	(a	12%	decline)	versus	estrogen-receptor	negative	tumors	(a
4%	decline).10	“Something	went	right	this	year”11	is	how	the	experts	characterized	the	decline.	Rather	than	place	the	cleavage	centrally	on	the	image	receptor,	you	may	offset	centering	to	one	breast	or	the	other	to	cover	the	AEC	detector	(enabling	the	use	of	AEC	on	an	analog	unit)	(Figures	7-77	and	7-78).	1993;187(1):75–79.	A	click	of	the	mouse
and	the	electrons	that	comprise	the	digital	image	are	on	their	way	through	a	network.	Figure	2-7	The	National	Strategic	Plan.	Single	photon	emission	computed	tomography	(SPECT)	A	nuclear	medicine	study	that	images	the	metabolic	activity	of	the	body.	Unit	4	Diagnostic	Procedures	and	Breast	Cancer	Treatment	Chapter	19	Diagnostic	Procedures
Objectives	•	Describe	the	procedure	for	preoperative	wire-localization	and	specimen	radiography.	This	chapter	presented	the	following	points:	•	The	ergonomic	features	that	make	mammography	units	easier	to	operate.	DuPont	(then	Sterling,	now	Agfa)	developed	a	new	generation	of	film	emulsion,	a	cubic	grain	film	that	provides	another	dimension
to	high-contrast	images	(see	Chapter	11).	Reducing	the	mortality	rate	of	breast	cancer	depends	on	early	detection	through	mass	screening,	as	proven	in	the	use	of	the	Pap	smear	to	reduce	cervical	cancer	deaths.	MRI	can	image	the	subtle	differences	between	soft	tissues,	and	it	clarifies	borders	adjacent	to	each	other	in	exquisite	detail.	Rush	B.	It
provides	an	image	with	better	resolution	of	the	cyst	wall	than	may	be	obtainable	with	ultrasound.	Routine	mammogram	Is	a	combined	two-projection	study.	Breast	images	can	be	displayed	in	all	three	planes	(x,	y,	and	z)	as	a	series	of	thin	slices,	or	the	data	can	be	used	to	reconstruct	and	image	anomalies	inside	a	volume	of	tissue.	Mammogram,
screening	Examination	performed	on	women	who	have	no	signs	of	breast	cancer.	The	road	map	for	that	patient	is	associated	with	a	given	frame	on	the	viewer	using	the	unique	barcode.	Approximately	75%	of	women	who	have	a	mastectomy	opt	for	reconstructive	surgery,	with	half	choosing	implants.18	Most	of	the	other	half	select	TRAM	Flap	surgery.
Posterior	and/or	superior	breast	tissue	is	not	lost.	Improper	ventilation	of	the	darkroom	and	processor	can	also	cause	artifacts	on	films.	ETIOLOGY	OF	BREAST	CANCER	Breast	cancers	are	masters	of	disguise;	ever	changing,	taking	on	various	forms,	yet	always	relentless	in	leading	healthy	breast	tissue	toward	the	death	of	its	host.	Why?	Note	how	the
smaller	focal	spot	improves	resolution.	1987;4(4):7.	Continuing	education	and	continuing	experience	in	new	mammographic	modalities	(such	as	FFDM,	or	whatever	the	next	breakthrough	technology	may	be)	were	included	to	ensure	that	adequate	training	is	attained.	Confirmation	(Prefire	Stereo)	Images	Acquire	this	stereo	pair	before	the	final	firing
or	advancing	of	the	biopsy	instrument	to	the	targeted	lesion	location	to	ensure	correct	needle	placement	and	to	check	for	abnormality	movement	(Figure	20-22P).	Boyle	CA,	Berkowitz	GS,	LiVolsi	VA.	Why	do	all	the	components	interact	with	“DICOM	connectivity”?	Magnetic	resonance	breast	imaging	(MRI,	MR).	Chapter	11	/	Analog	Mammography
Machines,	Processors,	and	Films	•	243	Table	11-5	•	Comparison	of	Molybdenum	and	Rhodium	Characteristics	Atomic	no.	Small	tattoos,	or	a	special	indelible	marking	pen,	define	the	treatment	area	by	putting	dots,	the	size	of	a	freckle,	on	the	skin.	An	interface	engine	or	broker	is	usually	paired	with	the	HIS	in	order	to	provide	DICOM	modality
worklist	service	to	acquisition	modalities	via	a	network	for	sharing	patient	scheduling	information.	Calculating	the	bottom	half	of	the	formula	requires	the	use	of	values	from	the	top	half.	If	the	breast	tissue	is	over	the	AEC	detector,	automatic	exposure	control	is	possible;	if	the	implant	rests	over	the	detector,	manual	technique	should	be	used.	Once
initiation	begins,	neoplastic	changes	evolve	in	a	single	cell	line	resulting	in	a	progressively	dysplastic	cellular	appearance,	deregulated	cell	growth,	and	ultimately	a	cancer.	Mammography	films	and	screens	are	constantly	improving,	and	the	standards	for	quality	are	constantly	changing,	as	are	processing	methods.	It	was	originally	developed	for
storing	digital	audio	data.	1991;157:711–714.	The	wide	area	of	density	on	the	left	stereo	image	makes	it	difficult	to	correctly	identify	the	abnormality.	The	use	of	flow	cytometry	combined	with	mammography	is	usually	restricted	to	those	patients	whose	mammograms	demonstrate	enlarged	axillary	lymph	nodes,	indicating	possible	lymphoma	or
leukemia.	specifications	meet	FDA	requirements	for	mammography	and	the	FFDM	unit	and	PACS	are	compatible	and	have	been	tested	for	connectivity,	as	instituted	by	IHE	(Integrating	the	Healthcare	Enterprise—www.	High	tide	A	term	used	in	the	management	of	PACS	image	data.	(A)	Tissue	taken	from	the	back	is	tunneled	to	the	front	of	the	chest
wall	to	support	the	reconstructed	breast.	Turn	the	contralateral	side	away	from	the	image	receptor.	Ligaments	Connective	tissue	that	holds	other	tissue,	organs,	and	glands	in	place:	such	as	Cooper’s	ligaments	in	the	breast.	An	improved	display	of	breast	structures	from	the	nipple	all	the	way	to	the	densest	chest	wall	region,	resulting	from	the	linear
response	throughout	the	vast	dynamic	range;	and	the	ability	of	digital	image	processing	to	equalize	image	quality	throughout	the	range	of	densities	in	a	breast.	Tumors	found	in	symptomatic	patients	tend	to	be	larger	than	those	found	on	a	mammogram.Tumor	size	will	affect	the	results	of	the	PPV	because	this	number	tends	to	be	higher	when	larger
tumors	are	found,	and	lower	when	smaller	tumors	are	found	routinely.	This	process	includes	a	yearly	on-site	visit	by	a	qualified	MQSA	inspector.	1993;	187:75–79.	Nipple	discharge	The	spontaneous	flow	of	fluid	from	the	nipple	at	any	time	other	than	during	nursing.	Secondary	Prevention	This	level	of	prevention	is	directed	to	those	patients	who	have	a
known	premalignant	lesion.	If	that	same	breast	were	reduced	to	3	cm	in	thickness	with	good	compression,	with	an	increase	in	diameter	to	12	cm,	scatter	would	contribute	to	only	40%	of	the	density.	Use	of	a	grid	will	detract	from	the	image	of	the	mesh.	Lesions	detected	only	by	breast	MR	must	be	biopsied	by	this	same	modality.	Center	for	Devices
and	Radiologic	Health,	FDA,	Radiological	Devices	Panel	Meeting,	August	17,	1998.	In	the	past	with	advanced	cancers,	the	surgeon	had	to	be	certain	that	all	nodes	were	removed;	the	belief	being	the	more	lymph	nodes	removed,	the	better	the	prognosis.	Careful	monitoring	for	symptoms	of	cancer	may	be	able	to	catch	the	disease	at	an	earlier	stage.
See	Mammography	information	system	(MIS)	Misdiagnosis	mammography	and,	26–27	ML.	Just	as	with	radiation	therapy,	chemotherapy	affects	healthy	cells	as	well	as	diseased	cells.	These	artifacts	can	usually	be	differentiated	from	calcifications	that	typify	carcinoma.	A	Kaizen	event	is	a	meeting	that	representatives	involved	in	each	part	of	the
process	attend,	to	make	improvements	that	are	actually	within	the	participants’	ability	to	change.	1990;61(3):221.	63.	injury,	when	blood	supply	to	that	portion	of	the	breast	is	disrupted.	An	example	of	this	is	a	modality,	which	acts	as	a	service	class	user	when	sending	images	to	an	archiving	device,	which	acts	as	a	service	class	provider	(SCP).	Breast
Cancer	(BrCA):	It’s	the	Genes	Breast	cancer	is	a	multifactorial	disease,	meaning	a	variety	of	factors	contribute	to	the	biological	processes	involved	in	carcinogenesis.	These	results	are	obtained	by	performing	three	individual	sets	of	tests:	AEC	reproducibility,	performance	capability,	and	density	control.	Paramagnetic	substances	are	considered
promising	for	use	as	contrast	agents	in	MR	imaging.	Outwardly	the	gantry	of	the	digital	unit	looks	and	functions	quite	similarly	to	the	analog	machine,	making	the	transition	to	the	digital	world	quick	for	the	technologist	(Figure	15-20).	This	“noise”	is	a	constant	factor	that	reduces	resolution.	A	high-contrast	film	is	desirable	for	imaging	the	breast,
which	has	little	inherent	contrast.	However,	an	important	step	is	to	use	CAD	systems	on	a	daily	basis	in	screening	clinics	(prospective	trials).	Although	each	paddle	has	specific	indications,	using	the	paddles	creatively	may	facilitate	the	positioning	process	(Figure	7-12).	Fibrocystic	changes	An	umbrella	term	that	describes	many	of	the	benign
processes	in	the	breast	such	as	adenosis,	sclerosing	adenosis,	fibrosis,	cysts,	apocrine	metaplasia,	radial	scar,	epithelial	hyperplasia,	and	duct	ectasia.	The	number	of	women	with	cancer	of	the	breast	and	false-negative	mammography	>5,000	Figure	2-9	Percentage	of	interpreters	(pink	bars)	and	percentage	of	mammograms	interpreted	(gray	bars),	by
volume	of	interpretations.	At	the	breast’s	most	distal	point	(the	apex)	are	the	areola	and	nipple	(Figure	5-4).	See	also	Mammographic	projections	superimposition	on,	176,	177f	CRCPD.	A	RAID	should	be	able	to	withstand	disc	failure	and	have	the	ability	to	reconstruct	the	data	from	a	failed	disc.	Online	storage	in	a	PACS	may	have	an	upper	limit	to	the
amount	of	data	that	can	be	stored.	They	are	also	involved	in	antigen	presentation.	R	MLO	Figure	5-25	Lymph	nodes.	This	is	the	focus	of	many	new	detection	technologies.	If	the	left	breast		implant	in	figure	14-4B	had	been	tomogrammed	in	the	CC	position,	the	herniation	would	have	been	easily	identified.	Popcorn	calcifications	Large	calcification
deposits	associated	with	degenerating	fibroadenomas.	This	arduous	set	of	tasks	can	be	overcome	with	a	positive	attitude,	an	open	mind,	and	motivation	to	master	new	techniques.	It	can	require	up	to	1	minute	to	retrieve	data.	Specificity	The	percentage	of	all	patients	whose	mammograms	were	correctly	read	as	showing	no	evidence	of	cancer,	from	all
patients	proven	to	have	negative	results;	the	true-negative	rate.	Mammographers	face	crisis	in	QC.	Dosages	vary	depending	on	the	presence	or	severity	of	postmenopausal	symptoms	and	the	severity	of	side	effects	of	HRT.	It	accounts	B	Figure	21-15	High	risk:	unsuspected	cancer.	Scale	Although	the	coordinate	system	is	not	visible	on	the	biopsy
window,	an	applicable	scale	exists	for	the	horizontal,	vertical,	and	depth	axes.	According	to	the	PIAA,	women	younger	than	age	50	were	more	likely	to	sue	their	doctors	(62%	of	cases);	25%	of	lawsuits	were	filed	by	women	in	their	30s.	Microprocessor	A	tiny	electronic	chip	that	can	do	all	the	computations:	adding,	subtracting,	multiplying,	and	dividing.
Tissue	Composition	Terminology	fatty	–	predominately	fatty	composition	fibro-fatty	–	more	fat	than	glandular	tissue	fibro-glandular	–	more	glandular	than	fatty	tissue	glandular	–	predominately	glandular	composition	Figure	5-19	American	College	of	Radiology—Descriptive	Terminology.	Positioning	the	breast	tissue	over	the	AEC	is	not	an	issue	with	DR
FFDM;	the	shifting	of	the	paddle	clues	the	unit	to	activate	the	detector	in	the	area	where	the	paddle	is	located	(Figure	7-16).	2004;230:811–819.	Liberman	L,	Smolkin	JH,	Dershaw	DD,	et	al.	Digital	Mammography—A	How-To	Manual	for	Seamless	Implementation.	If	there	is	a	combination	of	pectus	excavatum	and	barrel	chest,	perform	the	study	as
follows:	•	CC	for	the	medial	tissue.	This	is	especially	important	with	the	smaller	needle	gauges	in	use	with	FNAC.	The	AEC	receptor	position	is	fixed	at	a	common	position.	In	our	example,	if	the	S#	was	50,	the	image	would	be	outside	the	sensitivity	value	range	and	the	image	would	be	overexposed.	Unlike	direct-to-digital	imaging	technology	that
immediately	displays	the	image	on	a	computer	monitor,	CR	systems	create	a	latent	image	on	a	phosphor	screen	contained	within	the	CR	cassette.	Craniocaudal	(A),	MLO	(B),	and	20	MLO	(C)	projections	of	the	remaining	breast	in	a	woman	who	has	had	a	mastectomy.	Title.	1992;19:561–567.	Most	telemammography	clients	have	to	send	film	or	consider
digitizing	prior	film	studies	for	the	radiologist	to	compare	with	the	current	examination.	This	is	a	well-known	standard	method,	and	although	it	is	important	to	standardize,	accuracy	is	also	important.	A	fraction	typically	is	180	to	200	rads	or	centiGrays	per	session;	the	cumulative	dose	is	usually	4,500	to	5,000	centiGrays	delivered	over	5	weeks,
followed	by	an	additional	1,000	to	2,000	centiGrays	over	a	1-week	period,	targeted	to	the	tumor	site.	Partners	Imaging	Center.	The	law	of	reciprocity	states	that	to	maintain	constant	exposure,	when	you	change	one	factor	an	opposite	change	of	equivalent	degree	must	be	made	somewhere	else.	2002	[N	Engl	J	Med.	Effect	of	postmenopausal	hormonal
replacement	therapy	on	Mammographic	density	and	parenchymal	pattern.	This	book	is	certainly	an	example	of	a	wealth	of	knowledge	and	information	for	all	technologists	interested	in	learning	about	positioning	and	the	ever-expanding	technologist’s	role.	Occasionally	small	protrusions	on	the	surface	of	the	areola	are	visible,	especially	during	64	•
Unit	1	/	Mammography—Common	Topics	anterior	reflection	of	superficial	fascia	subcutaneous	adipose	tissue	lobule	groupings	Cooper’s	ligaments	subsegmental	duct	connective	tissue	segmental	duct	lactiferous	sinus	nipple-areolar	complex	Montgomery	glands	A	B	Figure	5-4	(A)	The	skin.	•	Network	speed.	The	base	of	the	breast	is	the	portion
adjacent	to	the	chest	wall;	the	apex	is	the	nipple	(Figure	5-2).	530	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	next	very	important	step.	Caked	deodorant	will	usually	be	found	in	the	area	of	the	axilla	(Figure	3-3).	IMAGING	THE	CANCER	PATIENT	Physical	irregularity,	existing	discomfort	from	treatment,	and	the	patient’s
psychological	state	are	just	some	of	the	issues	that	may	complicate	the	imaging	process.	This	single	large	scout	view	replaces	doing	a	number	of	small-field	scout	images,	diminishing	the	technologist’s	Stereotactic	Projections	Craniocaudal	location	of	abnormality	Caudalcranio	CR	ax	Mediolateral	Lateromedial	film	film	ax	SM–IL	(ACR–MLO)*
Superomedial	to	Infero-lateral	Oblique	ax	ax	CR	ax	IL–SM	(ACR–LMO	or	reverse)*	Infero-lateral	to	Supero-medial	Oblique	film	SL–IM	(ACR–SIO)*	IM–SL*	Supero-lateral	to	Infero-medial	to	Infero-medial	Supero-lateral	Oblique	Oblique	CR	ax	ax	ax	film	CR	CR	CR	film	upper-outer	quadrant	upper-inner	quadrant	lower-inner	quadrant	lower-outer
quadrant	film	X	film	X	X	X	X	slight	oblique	X	only	X	X	X	X	X	CR	CR	film	X	X	X	X	X	X	*	The	degree	of	obliquity	depends	on	the	location	of	the	abnormality.	However,	visualization	is	not	maintained	on	the	stereo	images,	preventing	localization.	2000;88:2739–2750.	The	nipple	is	considered	the	apex	of	the	breast.	SGAP/IGAP	Flap:	Skin,	fat,	and	gluteus
maximus	muscle	are	removed	from	the	buttocks	and	inserted	on	the	chest.	Prior	Mammograms	Viewing	prior	images	for	breast	size	and	composition	will	aid	in	determining	the	optimum	technique	for	the	mammogram.	Calibration	of	the	densitometer	should	be	checked	annually	with	a	calibration	strip	provided	by	the	manufacturer.	Dedicated
Processing	Dedicating	a	processor	specifically	for	the	use	of	singleemulsion	films	can	reduce	the	risk	of	processor-related	Figure	12-5	The	crossover	racks	of	the	processor	should	be	cleaned	at	least	once	each	day	to	prevent	crystallized	chemicals	on	the	rollers	from	depositing	on	the	films.	Annotations	can	be	stored	in	PACS	as	secondary	capture
(SC),	not	as	GSPS.	More	importantly,	once	the	patient	understands	the	procedure,	she	is	usually	more	cooperative.	However,	no	system	can	image	all	the	line	pairs	because	of	noise.	The	physical	irregularities	may	include	full	or	partial	mastectomy,	lumpectomy,	edema,	and	heaviness	of	the	breast,	shrinkage	of	the	breast,	dimpling,	and	hardening	of
the	skin.	inward	to	capture	more	lateral	breast	tissue.	(Images	courtesy	Naviscan	[Marie	Tartar,	MD,	Scripps	Cancer	Center,	La	Jolla,	CA].)	Mammogram	PEM	MRI	and	less	time	available	to	manage	a	vast	complex	of	technical	however,	who	must	decide	the	appropriate	response—	details.	Blood	supply	is	maintained.	National	Health	Promotion	and
Disease	Prevention	Objectives.	Decreasing	the	window	width	results	in	a	narrow	range	of	pixel	values;	this	is	high	contrast	(Figure	15-13).	•	Looks	natural	because	it	is	body	tissue,	as	opposed	to	fluid	encased	in	an	implant	envelope.	In	addition,	specialized	compression	paddles	are	also	utilized	with	magnification	(see	Figure	7-12).	A	specially
designed	8-	to	14-gauge	needle	or	probe	is	placed	in	a	rapid-fire	automated	biopsy	instrument	(commonly	called	a	gun)	or	vacuum-assisted	driver.	A	C	B	Figure	20-79	Nipple	rotation	for	subareolar	abnormalities.	This	means	that	greater	care	must	be	taken	to	avoid	mistakes	when	relaying	patient	histories	or	other	pertinent	information.	Note	that	as
the	number	of	pixels	increases,	finer	details	can	be	displayed.	insufficiently	washed	by	the	processor.	These	are	high-performance,	high-availability	storage	networks	with	the	ability	to	cross	great	distances	using	fiber	channel	components	and	fiber-optic	interfaces.	In	addition,	it	can	help	calculate	and	plan	the	amount	of	storage	space	your	facility	will
need,	based	on	the	number	and	type	of	digital	examinations	you	perform.	2002;347(161):1233–1241.	The	“toe”	portion	ends	at	E1	while	the	“shoulder”	region	begins	at	E2.	Encouraging	relaxation	will	also	allow	you	to	position	the	breast	more	easily.	It	takes	a	radiologist	longer	to	read	a	digital	mammogram	than	to	read	an	analog	examination.
Cambridge:	Blackwell	Science;	1996:166.)	biopsy	needle	into	the	breast.	Chapter	23	Breast	Cancer	Treatments	Objectives	•	•	•	•	List	surgical	options	for	a	patient	diagnosed	with	breast	cancer.	Weber	State	then	decided	to	offer	the	program	they	had	designed	to	the	radiology	community:	Radiology	Practitioner	Assistant	(RPA).64,65	In	2002	the
ASRT,	ARRT,	ACR,	National	Association	of	Radiology	Practitioner	Assistants,	state	radiologic	technologist	licensing	boards,	and	radiology	education	program	administrators	met	to	discuss	RA	requirements.66	By	2003	four	universities	offered	21-month-long	RA	programs.	The	x-ray	exposure	causes	the	plate	to	discharge,	with	the	degree	of	discharge
proportional	to	the	amount	of	radiation	striking	the	plate.	Film	speed	is	inversely	related	to	exposure:	the	faster	the	film,	the	shorter	the	exposure—the	slower	the	film,	the	longer	the	exposure.	This	rate	is	calculated	by	dividing	the	sum	of	true	negatives	and	false	positives	by	the	number	of	true	negatives.	Gradients	Gradients	are	coils	of	wire	within
the	magnet	that	make	gradual	or	graded	changes	to	the	shape	of	the	strong	linear	magnetic	field	inside	the	MRI	bore.	Choosing	the	wrong	size	can	adversely	affect	the	image.	Cambridge:	Blackwell	Science;	1996:54–55.)	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	for	odd-shaped	masses,	diffuse	areas	of	distortion,	or	calcifications	may	be
difficult.	This	combined	angle	(target	angle	plus	tube	tilt)	is	a	function	of	the	SID	of	the	machine.	It	is	critical	that	the	nipple	be	imaged	in	profile	on	the	male	mammogram,	as	any	pathology	will	be	located	directly	posterior	to	the	nipple.	Partial	mastectomy.	Family	history	risk	A	woman’s	risk	of	developing	breast	cancer	is	increased	if	her	mother,
sister,	or	daughter	had	breast	cancer.	Don’t	move	when	the	machine	is	scanning.	Magnetic	resonance	imaging	of	the	breast.	Other	common	deformities	of	implants	include	focal	herniation	(Figure	10-39)	where	the	implant	remains	intact,	but	pushes	through	the	periprosthetic	capsule.	Additionally,	digital	imaging	has	a	fourth	step—image	processing.
An	explanation	is	that	surviving	facilities	replaced	analog	units	with	a	steep	rise	in	new	digital	units,	and	the	trend	toward	digital	mammography	continues.	If	an	occasional	study	is	not	acceptable,	it	is	likely	because	of	the	overall	condition	and	body	habitus	of	the	patient.	Once	certified	by	the	FDA,	a	facility	can	expect	its	QA	program	to	be	inspected
annually	by	the	FDA.	ACRIN	6666:	Screening	breast	ultrasound	in	high-risk	women.	After	all,	cancer	is	what	a	mammogram	is	supposed	to	find.	With	100%	compliance	of	40-	to	80-year-old	women,	95	million	mammograms	would	be	done	annually,	at	a	cost	of	$58,000	per	additional	YOLS.	Gorczyca	D,	Brenner	RJ.	The	measured	output	would	be	the
beam	that	reaches	the	breast	during	clinical	imaging.	Full-wave	rectification	is	more	efficient.	SUMMARY	Digital	imaging	is	more	than	the	sum	of	new	technology,	science,	and	mathematics;	it	is	a	shift	in	our	thinking,	concepts,	and	language.	16	•	Unit	1	/	Mammography—Common	Topics	sists	of	large,	sticky	cells.	By	mid-2006,	digital	mammography
equipment	sales	were	“red	hot”.3	(Table	14-2).	By	the	time	they	reach	2	cm	in	size,	these	lesions	often	have	metastasized.	2002;184(4):353–355.	The	antennas	are	actually	loops	of	wires	bundled	together	and	shaped	into	coils	(gradient	coils,	RF	coils,	and	shim	coils)	that	send	and	receive	radio	signals	between	a	patient,	signal	detectors,	and	the
computer.	Cambridge:	Blackwell	Science;	1996:47.)	•	Vacuum-assisted	biopsy	instruments	allow	the	needle	to	be	manually	advanced	into	the	breast	in	the	uncocked	position.	analogto-digital	amp.	Women	who	have	non	skin-sparing	mastectomies	are	still	able	to	have	implant	reconstruction	after	having	a	skin	stretching	procedure	known	as	tissue
expansion.	Bilimoria	KY,	Cambric	A,	Hansen	NM,	et	al.	Peripheral	A	device	that	is	not	part	of	the	main	computer	system.	When	the	client	arrives	at	the	mammography	center,	the	receptionist	selects	the	woman’s	name	from	the	modality	worklist	(MWL),	a	list	of	clients	scheduled	for	that	day	generated	by	RIS/HIS.	According	to	MQSA,	a	compression
force	of	at	least	25	pounds	(111	Newtons)	is	necessary	for	a	unit	to	obtain	good-quality	images.	MTF	is	measured	under	perfect	laboratory	conditions	using	a	bar	pattern	with	100%	contrast	under	noiseless	conditions—not	clinically	relevant	conditions.	Thirty-three	facilities	across	the	United	States	and	Canada	imaged	49,528	women	using	both	film
and	digital	methods.	November	3,	2003;13(37).	The	clarion	call	sounded	for	mass	screening	and	lower-dose	mammography.	Note	how	a	large	portion	of	the	scattered	radiation	is	absorbed,	but	image-forming	radiation	passes	through.	Solution:	divide	into	less	costly	screening	examinations	versus	more	expensive	diagnostic	examinations;	also
encourage	mandatory	health	insurance	coverage.	With	analog	imaging,	the	easiest	way	is	to	provide	a	small	“roadmap”	in	which	markers	are	superimposed	on	a	lowresolution	image	of	the	breast	(Figure	11-61).	Conformance	statement	A	formal	statement,	provided	by	a	vendor,	associated	with	a	specific	implementation	of	the	DICOM	Standard	for	an
item	of	equipment.	One	method	to	locate	a	lesion,	and	by	far	the	simplest,	is	to	use	one’s	own	breast	as	a	model	(regardless	of	size	relationship).	Electronic	storage	space	is	measured	in	megabytes	(MB).	These	were	large,	comprehensive,	well-designed,	and	well-conducted	studies.15,16	After	more	than	20	years	of	follow-up,	the	Swedes	show	a	32%
decrease	in	mortality.17,18	While	there	are	no	comparable	long-term	screening	trials	in	the	United	States,	the	results	of	the	Swedish	trials	provide	useful	information	about	breast	cancer	and	survival	rates.	ADJUVANT	THERAPY	After	a	diagnosis	of	breast	cancer	is	established,	many	factors	are	considered	before	surgery	begins.	Proceedings	of	the
Annual	International	Conference	of	the	IEEE.	The	results	of	the	mammogram	must	be	given	or	mailed	to	the	patient	in	lay	terms,	and	documented	in	a	report	to	the	referring	physician.	The	tracer	substance	may	be	blue	dye	that	can	be	visually	tracked	or	a	radioactive	colloid	that	can	be	radiologically	followed.	An	examination	of	the	mammogram	can
help	determine	the	proximity	of	blood	vessels.	This	may	not	be	possible	on	all	patients;	however,	it	should	be	the	rule	rather	than	the	exception.	Hologic.	If	the	patient	has	concerns,	these	should	be	documented	for	the	radiologist	and	read	back	to	the	patient	so	that	she	knows	you	are	conveying	the	correct	information.	PostProcessing	Image
Enhancements	A	radiologist	has	many	“tools”	available	for	viewing	and	enhancing	mammogram	images.	Currently,	there	is	no	set	standard	for	film-feeding	orientation.	Merrill’s	Atlas	of	Radiographic	Positioning	and	Procedures,	Eleventh	Ed.,	Mosby	Elsevier,	2007.	Ackerman	SJ,	Bassett	LW,	Mordin	MM,	et	al.	Much	of	this	debate	was	sparked	by
insurance	company	coverage	and	political	agendas	and	focused	on	the	need	for	women	in	the	40	to	50	age	group	to	have	yearly	screening	examinations.	Early	cancer	often	does	not	cause	pain.	Mass	Hematoma,	seroma,	and	abscess	may	present	as	a	mass	effect	on	the	mammogram.	Today,	optical	imaging	systems	are	being	developed	and	tested	by
several	commercial	interests	including	Imaging	Diagnostic	Systems,	Inc.	(4)	When	working	with	a	breast	that	has	a	mixture	of	adipose	and	glandular	tissue,	the	pickup	must	be	placed	under	the	glandular	component	of	the	breast	to	obtain	the	proper	film	density.	Positioning	of	phantom/body	part	over	AEC	cell	10.	At	present,	Fuji	CRm	is	the	only	CR
mammography	system	available	in	the	United	States;	however,	there	are	others	poised	for	FDA	approval	in	the	near	future.	Houssami	N,	Hayes	DF.	Rochester,	NY.)	Unlike	mammography	QC,	this	prescan	is	performed	on	every	patient	at	the	beginning	of	their	examination.	Egan	RL,	McSweeney	MB.	The	unit	should	be	able	to	determine	if	the	time	on
the	backup	timer	will	be	exceeded	and,	if	so,	should	be	able	to	terminate	exposure	to	the	client	within	50	milliseconds	or	5	mAs.	Image	Production	Factors	The	ability	to	produce	a	good	image	is	the	most	important	consideration	in	selecting	and	using	equipment.	Paget	Disease	Pay	particular	attention	to	the	woman	who	comes	to	the	mammography
room	and	has	some	of	the	following	symptoms:	red	nipple	(looks	like	a	skin	infection);	scaling/flaking	of	the	skin	of	the	nipple	(looks	like	eczema);	itching/tingling/burning	sensations	in	the	subareolar	complex;	nipple	discharge.	Harvey	SC,	Geller	B,	Oppenheimer	R,	et	al.	In	some	processes,	both	benign	and	malignant,	the	breast	may	appear	red,
edematous,	and	with	skin	thickening.8,14,15	The	following	causes	can	result	in	diffuse	accentuation	mammographically:	Infection	Trauma	(contusion)	Effects	of	medications	Effects	of	caffeine	B	Figure	6-35	(A)	Large	smoothly	outlined	cyst,	proven	with	ultrasound.	If	multisite,	what	resources	are	available	at	the	other	sites?	X-ray	characterization	of
normal	and	neoplastic	breast	tissues.	These	transmitand-receive	RF	coils	are	built	into	an	MRI	unit.31,33	Shim	coils	detect	inhomogeneity	in	the	magnetic	field	and	make	adjustments	to	restore	homogeneity	to	the	magnetic	field.	Figure	15-32	Example	of	an	electronic	ruler.	In	some	cases,	treatment	of	the	supraclavicular	areas	is	possible.	This	will
stabilize	chemical	replenishment	rates	within	a	dedicated	processor.	A	thermometer	and	hygrometer,	which	measure	temperature	and	humidity	respectively,	should	be	standard	darkroom	equipment.	Genes	programmed	to	repair	damage	become	modified,	unable	to	produce	the	required	proteins	and	enzymes	to	continue	normal	cell	functions.	This
can	be	performed	quickly	and	easily	in	a	doctor’s	office	with	local	anesthesia,	with	the	patient	receiving	her	results	in	24	to	48	hours.	•	133	134	•	Unit	1	/	Mammography—Common	Topics	4.	The	“nondirect”	aspect	means	that	human	intervention	is	required	to	produce	a	digital	image.	(B)	The	patient	should	bend	forward	at	the	waist,	and	assume	a
“droopy”	posture.	Digital	mammography	units	were	considered	a	higher-risk	device	than	general	diagnostic	x-ray	digital	equipment,	which	was	accorded	FDA	approval	in	a	routine	process.	569	•	Glossary	Physiology	The	branch	of	biology	that	deals	with	the	normal	functions	of	living	organisms	and	their	parts.	As	with	any	adjunctive	equipment,	the
concern	to	be	aware	of	is	compatibility	with	both	the	PACS	and	the	FFDM	vendor.	If	the	value	in	the	pixel	is	lower	than	this	range,	the	pixel	will	display	black;	if	the	value	in	the	pixel	is	above	the	specified	range,	the	pixel	will	display	white.	Indirect	conversion	methods	are	similar	in	behavior	to	screen–film	imaging.	Many	thanks	to	Amy,	Purnima,
Susan,	and	the	many	professionals	who	have	shared	their	publishing	experience	to	guide	us	through	the	process	of	completing	this	book.	Examples	of	DICOM	tags:	•	(0008,0020)	study	date	•	(0010,0020)	patient	ID	•	(0020,0062)	image	laterality	•	(0054,0220)	view	code	sequence	•	(0018,1114)	estimated	radiographic	magnification	factor	If	you	have
an	older	brand	“X”	digital	mammography	system,	and	then	purchase	the	new	technologically	advanced	brand	“Y’	unit,	there	will	undoubtedly	be	display	issues	between	the	older	and	newer	equipment.	Cumulative	dose	The	total	radiation	administered	during	a	course	of	radiation	therapy,	usually	4,500	to	5,000	centiGrays	delivered	over	5	weeks,
followed	by	an	additional	1,000	to	2,000	centiGrays	over	a	1-week	period	targeted	to	the	tumor	site.	Additional	prefire	stereo	images	will	be	necessary	to	again	check	for	correct	needle	placement.	Signal	The	electrical	charge	(volts)	from	x-ray	received	and	recorded	by	the	pixels	in	the	detector	matrix.	If	it	is	not,	patient	films	will	not	be	of	optimum
quality,	and	poor	images	could	cause	a	misdiagnosis.	Radial	scars	are	sometimes	distinguishable	from	malignancy	by	their	small	multiple	radiolucencies	at	the	center	(Figure	6-36).	This	routine	screening	study	(cranial–caudal	(A)	and	mediolateral	oblique	(B)	views)	illustrates	no	abnormality.	breast	at	“rest”	pregnancy	Menstrual	Cycle	Changes	The
following	changes	occur	during	the	menstrual	cycle:	1.	Multidirectional	vacuum-assisted	devices	allow	alternative	placement	of	the	biopsy	device	that	may	be	useful	in	cases	of	negative	stroke	margin.	Small	computer	system	interface	(SCSI)	Pronounced	“skuzzy.”	A	standard	interface	and	command	set	for	transferring	data	between	devices	on	a
computer	bus.	This	is	why	it	is	important	to	detect	the	smallest	lesion	possible.	A	current	PACS	system	and	network	may	not	be	compatible	with	a	new	FFDM	system.	American	College	of	Radiology	Imaging	Network/	Digital	Mammographic	Imaging	Screening	Trial	(ACRIN/DMIST)	The	definitive	study	comparing	the	efficacy	of	digital	with	analog
mammography.	The	base	of	the	breast	is	adjacent	to	the	chest	wall	and	the	apex	is	the	nipple.	The	near-line	archive	is	likely	to	have	a	higher	storage	capacity	than	an	online	archive,	but	slower	data	retrieval	times.	New	Swedish	breast	cancer	detection	results	for	women	aged	40–49.	Standard	Processing	Standard	processing	is	used	in	general
radiography,	and	standard	processors	are	in	any	multipurpose	imaging	department.	Estrogen	receptor	(ER)	Protein	found	on	some	cancer	cells	to	which	estrogen	will	attach.	Ductography	Procedure	In	most	facilities	that	perform	ductography,	the	radiologist	performs	the	procedure.	(A)	Orientation	of	the	C-arm	to	the	breast	for	the	mediolateral	lateral
projection.	When	lines	appear	that	oppose	this	natural	flow,	it	is	termed	“architectural	distortion.”	C	Chapter	6	/	Mammographic	Pathology	L	MLO	A	B	•	93	L	MLO	C	Figure	6-27	Contour	change.	Turn	the	patient’s	head	to	the	side	that	best	allows	for	adequate	positioning	of	the	breast	and	maintains	patient’s	comfort.	Two	projections	are	necessary	to
determine	the	approximate	location	of	a	lesion.	Like	other	tumor	suppressor	genes,	p53	normally	controls	cell	growth.	For	example,	digital	mammography’s	dynamic	range	permits	equal	visualization	from	the	skin	line	to	the	chest	wall.	Relax	the	shoulder	down	and	back.	The	heel	effect,	the	optical	density,	and	the	size	of	field	coverage	depend	on	the
angle	of	the	x-ray	tube’s	target,	the	film	Figure	11-31	Tube	angle	relationships.	Again,	the	higher	the	ratio,	the	less	obtrusive	is	the	background	noise,	and	the	better	is	the	image.	Cassette	Retrieval	The	technologist	should	make	sure	that	she	has	access	to	retrieve	and	replace	the	film	cassette,	without	moving	or	pinching	the	patient’s	body.	1.	CR
cassette	life	expectancy.	Differences	can	indicate	underlying	pathologic	processes,	including	carcinoma.	THE	ROLE	OF	THE	PATHOLOGIST	How	Does	the	Pathologist	Contribute	to	the	Diagnostic	Process?	Breast	cancer	treatment	and	natural	history:	new	insights	from	results	of	screening.	The	Basics	of	MRI.	ACR	develops	modular	MRI	accreditation
program.	2007;142:441–445.	One	cannot	position	the	photosensors	under	the	electronic-rich	digital	array	because	the	electronics	would	be	in	the	way	of	the	photons	as	they	exit	the	breast	and	no	signal	would	strike	the	photosensors.	However,	space	constraints	within	a	facility	can	make	this	impossible.	The	analysis	can	be	specific	or	general,
depending	on	the	information	collected	during	the	length	of	the	test.	Digital	imaging	also	has	sources	of	noise—the	primary	cause	being	the	x-ray	quanta,	with	others	including	electronic	noise	in	the	digital	array	and	imperfect	QC	calibration	procedures	or	system	drifts.	•	To	understand	the	meaning	of	FDA	approval	and	how	it	is	obtained.	And	from
the	protocol	(magnetic	field	and	pulse	sequence)	applied.	If	you	are	routinely	producing	excellent	studies	on	85%	of	patients,	then	you	can	assume	your	method	is	working.	Breast	cancer,	male	Breast	cancer	in	males	is	much	less	common	than	breast	cancer	in	females.	Thanks	to	Elizabeth	Wende	Breast	Care,	LLC,	for	many	of	the	images	and	cases
used	in	my	chapters.	Wolfe	JN.	If	the	patient	data	ever	changes,	it	is	changed	globally	through	the	RIS,	not	on	an	individual	examination	or	image.	Digital	Imaging	Advantages	Health	information	typically	moves	at	the	pace	of	the	receptionist	at	your	doctor’s	office;	fast	moving	electrons	flowing	through	wires	win	the	race	against	paper	reports.
Density	This	particular	attribute	is	becoming	less	dependable,	as	the	technical	attributes	of	mammography	improve	allowing	visualization	of	carcinomas	earlier	in	the	disease	process.	Breast	MRI	for	evaluating	patients	with	metastatic	axillary	lymph	node	and	initially	negative	mammography	and	sonography.	In	only	3	years,	more	than	half	of	the
country	has	made	the	commitment	to	this	new	technology.	New	York:	New	York	Academy	of	Medicine;	1997:84–86.	She	needs	to	quickly	understand	her	treatment	options,	as	well	as	all	the	nuances	related	to	her	specific	cancer	type	and	stage	of	disease.	Pathologic	changes	also	can	occur	in	the	larger	ducts.	The	TDLU	increases	and	decreases	in
number	and	size	depending	on	life	cycle	changes,	menstrual	cycle,	and	hormone	fluctuation.	The	average	number	of	marks	per	case	is	the	total	number	of	marks	shown	divided	by	the	total	number	of	cases.	Acquire	two	images	using	different	cassettes	to	distinguish	dust	or	other	artifacts	from	fine	calcifications	in	the	sample.	(Image	A	reprinted	with
permission	from	the	American	Society	of	Plastic	and	Reconstructive	Surgeons,	Arlington	Heights,	Illinois.)	B	A	Figure	23-4	(A)	Tumor	extends	to	the	margin	of	the	specimen;	this	is	a	“positive”	margin.	Furthermore,	either	a	posteriomedial	or	a	posteriolateral	portion	is	not	included,	depending	on	how	the	patient	is	rotated	(shaded	areas	in	B	and	C).
(C)	Suspicious	area	localized.	•	Discuss	the	design	and	rationale	for	single	emulsion	film	used	in	mammography.	For	the	basic	gradientecho	sequence,	illustrated	in	Figure	21-12,	the	larger	flip	angles	give	more	T2	weighting	to	the	image,	and	smaller	flip	angles	give	more	T1	weighting.	Some	automatic	film	loaders	will	record	the	number	of	films	used
during	the	specified	period.8	All	film	that	was	disposed	of	in	reject	bins	should	be	emptied	before	the	test	begins	so	that	only	those	films	collected	during	the	analysis	will	be	available	when	the	test	is	completed.	(D)	Biopsy	device	introduced	into	the	breast.	Silver	halide	grains	that	have	a	high	chloride	content	produce	very	black	images	but	are	slow.
(A)	The	breast	in	its	neutral	position.	Raise	the	patient’s	arm	up	and	across	the	image	receptor,	so	that	the	upper	humerus	rests	on	the	image	receptor.	For	example,	if	the	top	hand	is	rolling	the	tissue	toward	the	medial	aspect,	this	is	a	medial	roll	(RM);	if	the	top	hand	is	bringing	the	tissue	toward	the	lateral	aspect,	this	is	a	lateral	roll	(RL).	Screening
mammography	for	breast	cancer:	American	college	of	preventive	medicine	practice	policy	statement.	For	the	preoperative	wire	localization	procedure,	how	would	the	patient	be	positioned?	By	pinpointing	these	problem	areas,	a	facility	can	improve	image	quality	and	cut	costs.	B	Figure	7-15	When	the	breast	is	larger	than	the	image	receptor,	several
images	of	the	breast	should	be	taken	to	visualize	all	the	tissue.	1983;140:843–845.	Step-by-step	illustrations	of	a	typical	biopsy	procedure	are	outlined	in	Figure	20-20.	Unlike	analog	imaging,	test	results	usually	remain	very	consistent	for	each	unit,	with	few	variations	seen	from	week	to	week.	Although	most	technologists	are	pressured	because	of
time	constraints,	it	is	important	not	to	convey	this	to	the	patient.	Spatial	resolution	is	usually	defined	in	line	pairs	per	mm.	Air	quality	Proper	darkroom	conditions	conducive	to	film	processing	require	control	of	temperature,	humidity,	and	ventilation.	If	the	lesion	is	anterior	enough,	the	ipsilateral	arm	can	remain	comfortably	at	the	patient’s	side;	other
positioning	steps	are	the	same.	A	slow	speed-recording	system	5.	Mallard	JR.	FNAC	may	help	distinguish	between	hematoma	and	carcinoma.	See	Lateromedial	oblique	(LMO)	projections	Lobe,	anatomic	structure	of,	67,	68f	Lobule,	68	carcinoma,	78t,	80	Localization.	The	technologist	should	be	aware	of	the	physical	and	mammographic	appearance	of
the	conservatively	treated	breast	to	provide	the	radiologist	with	relevant	physical	information	and	images	to	reach	a	definitive	diagnosis	(Figure	10-42).	However,	with	digital	mammography,	the	work	triangle	is	inverted.	Transporting	the	older	analog	images	to	the	radiologist’s	viewing	area	for	side-by-side	comparison	with	a	newly	acquired	digital
image	is	a	disadvantage	with	two	workable	options.	It	has	been	shown	to	reduce	the	risk	of	recurrence	(tertiary	prevention)	by	42%;	it	also	reduces	the	likelihood	of	developing	a	contralateral	breast	cancer	by	47%3	(100%	would	make	tamoxifen	a	true	primary	prevention	agent).	•	Biopsy	results—The	results	of	the	biopsy	report	should	be	categorized
as	either	malignant	or	benign.	(Image	courtesy	of	Dr.	Jacobson,	PhD.,	Medical	College	of	Wisconsin.)	fewer	accessories.	In:	Margulis	AR,	Gooding	CA.	Postsurgical	calcium	is	usually	coarse	(popcorn-like),	punctate,	round,	or	may	be	curvilinear	when	it	rims	a	hematoma,	seroma,	or	oil	cyst.	(B)	Donatted	tissue	in	position	on	chest	wall.	Back-to-back
craniocaudal	and	mediolateral	oblique	projections	demonstrating	both	anatomical	structures	and	mammographic	landmarks	useful	for	positioning	purposes	and	as	descriptive	aids.	Internally,	the	breast	includes	a	varying	mixture	of	fatty	tissue	and	the	parenchyma.	Stroke	varies	between	11	to	23	mm,	depending	on	the	manufacturer	and	the	model.
Premarket	Approval	(PMA)	One	of	two	pathways	to	FDA	approval	for	medical	devices.	A	unit	that	is	equipped	with	automatic	compression	release	should	allow	upward	motion	of	the	compression	paddle	after	each	exposure	and	when	power	to	the	unit	is	cut	off.	Each	pixel	contains	one	TFT.	The	new	age	of	breast	care.	Chapter	7	/	Mammographic
Positioning	A	•	119	Figure	7-22	The	chest	wall	is	brought	closer	to	the	image	receptor	by	turning	the	patient’s	head	to	the	contralateral	side,	bringing	it	forward	around	the	face	shield	(A).	Technical	changes	with	equipment	can	happen	so	quickly	that	keeping	the	staff	apprised	of	what’s	happening	can	often	be	overlooked,	so	make	an	effort	to	update
communications	on	a	regular	basis.	However,	depending	on	the	initial	level	of	clinical	concern,	negative	results	may	pose	a	dilemma	with	the	choice	of	open	excisional	biopsy	or	follow-up	interval	mammography.	Deurloo	EE,	Peterse	JL,	Rutgers	EJ,	et	al.	A	few	dead	pixels	are	not	a	concern,	but	when	many	become	apparent,	they	can	interfere	with	the
radiologist’s	interpretation	or	can	become	distractive.	Once	the	desired	optical	density	level	for	the	film	is	established,	and	the	“0”	or	“normal”	density	setting	is	programmed,	the	density	setting	will	rarely	need	to	be	changed.	Physicians	Insurance	Association	of	America	(PIAA)	An	association	of	member	insurance	companies	that	specialize	in	medical
malpractice	insurance.	The	mammogram	(A,B)	is	essentially	negative;	however,	the	extra	view	(C)	(a	coned	magnified	tangential—45	SIO)	reveals	a	well-encapsulated	lipoma	(arrows),	canceling	biopsy.	Mammography	benefited	greatly	during	the	30	years	from	1970	through	2000	from	rapid	and	remarkable	technologic	advances	in	electronics,
computer	sciences,	plastics,	and	the	emergence	of	other	sophisticated	medical	imaging	devices.	Rotate	the	C-arm	90	so	that	the	medial	aspect	of	the	breast	will	rest	on	the	image	receptor.	Respecting	each	patient’s	feelings	and	striving	to	meet	the	patient’s	needs	help	improve	the	effectiveness	of	their	care.20	Providing	educational	resources	and
ensuring	that	the	staff	is	both	knowledgeable	and	compassionate	are	the	keys	to	creating	a	positive	experience	for	each	patient.	Reading	each	pixel	empties	the	pixel	of	its	charge.	Should	the	technologist	change	her	mind	and	choose	to	unreject	a	previously	rejected	image,	a	mechanism	is	in	place	to	permit	this.	The	compression	force	is	measured	on
the	front	of	the	device	(C).	Standard	processing	can	accommodate	many	film	types,	both	single	and	double	emulsion.	Microcalcifications	Tiny	bits	of	calcium	that	may	show	up	in	clusters	or	in	patterns	on	a	mammogram.	(800)-813-HOPE	www.cancercare.org	National	Coalition	of	Cancer	Survivorship	(NCSS)	provides	information	and	sources	of
assistance	with	financial,	insurance,	and	legal	matters	to	patients	and	their	families.	Beaman	S,	Lillicrap	S.	Therefore,	it	is	important	to	document	the	date	each	biopsy	was	recommended	and	the	date	it	was	performed.	II.	Schematic	(B)	demonstrates	the	70	SIO	is	used	to	image	the	5:00	area	of	the	right	breast.	Xeroradiography	also	afforded	the
hospital	the	ability	to	use	one	of	its	existing	diagnostic	x-ray	machines;	thus,	it	was	not	necessary	to	purchase	a	special	machine	to	perform	mammography.	Evaluation	of	computeraided	detection	systems	in	the	detection	of	small	invasive	breast	carcinoma.	Cancer	Detect	Prev.	Patient	should	stand	with	her	feet	toward	unit	and	lean	in	from	the	waist.
An	18cm		24cm	image	requires	35MB;	24cm		30cm	requires	60MB.	Coils	All	coils	are	bundled	loops	of	wires	that	carry	radiofrequency	signals;	all	coils	are	part	of	an	RF	system.33	Each	set	of	coils	has	a	specific	role	in	the	detection,	manipulation,	transmission,	and	processing	of	the	hydrogen	atom’s	signal,	and	all	sets	of	coils	receive	and	send	data
through	the	RF	system	computer.	This	woman	should	schedule	her	screening	mammogram	sometime	after	the	birth	of	her	child.	Mammography	screening	guidelines.	Two	layers	of	epithelial	cells	of	many	differing	types	line	the	lumen	of	the	ducts	and	smaller	ductal	structures.9	Beneath	the	epithelial	layer	is	a	layer	of	myoepithelium.	Hall,	and	Frank
S.	RLF	occurs	when	exposure	times	are	longer	than	1	second.27,30,31	“The	following	is	a	brief	discussion	on	how	RLF	occurs	in	films.	The	most	extensive	of	all	the	types.	Although	the	scout	image	is	necessary	for	positioning,	it	is	not	a	part	of	the	localization	algorithm	(unless	employing	the	“target	on	scout”	method).	244	•	A	Unit	2	/	Film/Screen
Mammography	B	Figure	11-39	Molybdenum	versus	rhodium	radiographic	images	of	the	breast.	L	CC	Figure	6-23	Smoothly	outlined	fibroadenoma,	oval	in	shape,	with	a	well-defined	border	(arrowheads).	When	the	localization	is	performed	at	this	type	of	facility,	the	patient	should	be	informed.	Thus,	when	operating	a	mammography	machine,	one	has
always	had	to	account	for	the	effects	of	this	ripple	(Figure	11-6).	1989;8(9):43–45.	Discontinuing	the	use	of	HRT	slows	down	the	growth	of	the	tumor,	delaying	its	detection	for	perhaps	a	couple	of	years.They	will	continue	to	grow,	albeit	more	slowly	due	to	the	reduced	amount	of	estrogen	in	the	woman’s	body.	476	•	Unit	4	/	Diagnostic	Procedures	and
Breast	Cancer	Treatment	Figure	20-80	Orthogonal	arm.	•	Category	5	Highly	Suggestive	of	Malignancy—Appropriate	Action	Should	Be	Taken:	(Almost	certainly	malignant.)	These	lesions	have	a	high	probability	(	95%)	of	being	cancer.	(B)	A	slight	oblique	view	of	10	to	15	proves	these	areas	to	be	pseudomass.	Tomosynthesis	An	x-ray	procedure	that
combines	many	x-ray	images	with	the	aid	of	a	computer	to	generate	crosssectional	views	of	a	breast.	Feig	SA.	Direct	Flat	Panel	Conversion	Detector	The	direct	flat	panel	detector	produces	an	image	in	much	the	same	manner	as	xeromammography	did.	Postmenopausal	Hormone	Replacement	Therapy	Figure	5-24	Arterial	calcifications.	82	•	Unit	1	/
Mammography—Common	Topics	enlargement	of	one	duct	normal	hyperplasia	lobes	ducts	invasive	cancer	DCIS	abnormal	Figure	6-3	Notice	the	loss	of	structure	as	a	cell	devolves	until	only	uncontrolled	growth/proliferation	of	cells	without	function	invade	nearby	tissue.	RSNA	2003	paper.	1985;290:421–422.	Its	margins	can	reach	the	clavicle
superiorly,	the	latissimus	dorsi	muscle	laterally,	and	the	sternum	medially;	it	extends	into	the	axilla.	A	decrease	in	the	recommended	temperature	of	the	developer	solution	to	obtain	a	radiograph	at	a	specific	optical	density	will	lower	the	film’s	speed,	causing	a	decrease	in	film	contrast	and	an	increase	in	patient	dose.	Some	mammography	facilities	ask
patients	to	refrain	from	caffeine	prior	to	their	mammogram.	Location	of	the	implant	in	relation	to	the	pectoral	muscle	is	evident	on	the	mammogram.	Reduced	Dose	Mammography.	This	was	found	to	be	invasive	ductal	carcinoma	on	stereotactic	core	biopsy.	Women	with	very	dense	tissue,	which	is	difficult	to	penetrate	and	read	on	a	traditional
mammogram,	often	request	screening	ultrasound	examinations.	needle	doesn’t	catch	on	the	edge	of	the	compression	device.	Table	11-9	lists	sources	of	density	variations	of	processed	films.	Shortly	after	the	preview	image	appears	the	finished	image	takes	its	place.	Regardless	of	their	computer	literacy	when	they	begin,	all	will	become	proficient	on
the	equipment	if	given	adequate	training	and	time	to	practice.	An	efficient	coupling	of	scintillator	and	photodetector	4.	Pennypacker	HS,	Bloom	HS,	Criswell	EL,	et	al.	Photostimulable	storage	phosphor	(PSP)	The	imaging	receptor	used	for	computed	radiography.	Is	there	a	wired	network	in	place	that	will	support	the	bandwidth	required	for
mammography	imaging?	When	the	technologist	determines	the	proper	approach	and	location	through	use	of	the	larger	scout	image,	mark	the	skin	with	ink	or	a	lead	marker	to	provide	a	landmark	when	positioning	with	the	smaller	biopsy	window	(Figure	20-67A).The	technologist	should	always	repeat	the	scout	image	using	the	smaller	biopsy	window
and	aperture	(Figure	20-67B)	to	ensure	adequate	centering	of	the	abnormality	before	stereo	acquisition.	LSF	depends	on	(1)	screen	phosphor	layer	thickness,	(2)	screen	phosphor	particle	size,	(3)	light	absorbing	dyes/pigments	in	the	screen,	and	(4)	screen–film	contact.	“Medicare	part	B	imaging	services:	Rapid	spending	growth	and	shift	to	physician
offices	indicate	need	for	CMS	to	consider	additional	management	practices”.	According	to	MQSA,	each	radiologist	and	the	department	must	be	evaluated.	If	the	sentinel	lymph	node	contains	cancer	cells,	then	axillary	dissection	is	done.	Women	are	most	likely	to	develop	which	type	of	cancer?	The	depth	coordinate	will	not	always	be	negative	in	false
reference	marking,	so	it	is	best	to	check	all	coordinates.	Adding	client	mix,	by	age,	while	supporting	a	dual	operating	system	is	neither	desirable	nor	a	viable	option	in	the	long	run.	ACRIN/DMIST	results.	Digital	driving	level	(DDL)	A	digital	value,	which	when	given	as	input	to	a	system,	produces	a	particular	output.	2002;223:845–852.	The	outer	layer
is	the	basement	membrane	(Figure	5-15).	This	is	also	referred	to	as	a	“spinning	disk	RAID.”	A	network	area	storage	(NAS)	server	is	generally	used	as	an	archive	and	for	pre-fetching	images.	It	is	important	to	review	the	data	generated	by	the	unit	to	verify	that	differentiation	is	made	between	images	that	are	repeated	from	those	that	are	truly	rejected.
We	would	also	like	to	dedicate	this	volume	to	the	many	mammography	technologists	throughout	the	country	and	the	world.	The	DuPont	Company	introduced	cubic	grain	films	(Figure	11-44)	in	1987.	Our	resolute	images	today	allow	us	to	discover	impalpable	cancers:	cancers	so	small	that	unless	the	interpreter	remains	ever	vigilant,	they	easily	can	be
overlooked.	Place	the	edge	of	the	positioning	surface	at	midsternum.	Figure	21-2	MRI	unit	with	the	breast	coil	in	position	on	the	patient	bed.	Increasing	the	number	of	x-rays	that	reach	the	detector	2.	This	may	be	a	simple/total	mastectomy	or	a	modified	radical	mastectomy,	during	which	the	surgeon	removes	only	the	skin	of	the	nipple,	areola,	and
original	biopsy	scar.	Gould	EA,	Winship	T,	Philbin	PH,	et	al.	Attempts	to	broaden	the	toe	would	result	in	either	lower	contrast	or	in	unacceptably	abrupt	shifts	in	the	H&D	curve.	International	Society	for	Optical	Engineering	(SPIE)	Formerly	known	as	the	Society	of	Photo-optical	Instrumentation	Engineers,	from	which	the	organization	takes	its
acronym.	Testing	will	vary	depending	on	the	type	of	monitor	that	is	used—LED	(lightemitting	diode)	or	CRT	(cathode	ray	tube).	D’Orsi	C,	Bassett	L,	Berg	W,	et.	(B)	The	nonemulsion,	or	shiny	side,	faces	the	plastic	cover	of	the	cassette.	For	long	exposures,	the	time	setting	must	surpass	the	reciprocity	law	failure	of	the	recording	system.	Cervical	cancer
mortality	rates	declined	by	70%	with	the	introduction	of	the	Pap	smear	in	1928.	Inflammatory	carcinoma,	another	type	of	breast	cancer,	involves	invasion	of	the	skin	lymphatics	evident	by	skin	erythema	and	edema.	A	second	check	film	is	taken	with	the	needle	in	place.	The	examination	is	uncomfortable	and	awkward	and	usually	the	patient	is	scared
and	anxious.	Magnification	views,	lateral	views,	or	different	degrees	of	obliquity	are	just	some	of	the	possibilities.	The	contour	of	the	breast	is	no	longer	smooth	and	round.	The	lower	the	x-ray	intensity	at	the	nipple	side	of	the	film,	the	less	field	coverage	available	for	the	“24”	dimension	of	a	24	cm		30	cm	film.	This	chapter	summarizes	the	diagnostic
implications	of	various	physical	and	visual	presentations.	2005;185:183–193.	Although	both	use	Cartesian	systems,	point	0	is	in	a	different	location	for	each	unit.	Straighten	the	breast	tissue	so	that	it	is	flat.	Segmental	duct	Indicates	a	main	duct	of	the	breast.	Atca	Oncol.	To	determine	radiographically	whether	a	nonpalpable	suspicious	area	meets	the
criteria	for	biopsy.	Technologists	rely	on	the	AEC	to	provide	us	with	films	that	will	consistently	be	of	optimum	quality,	and	to	take	the	guesswork	out	of	choosing	a	technique.	The	retroglandular	fat	space	(Figure	5-20)	is	a	landmark	useful	for	positioning	purposes	and	indicates	the	band	of	fatty	tissue	lying	posteriorly	to	the	glandular	sheet	(this	should
not	be	confused	with	the	retromammary	fat	space,	an	anatomic	structure	not	evident	on	the	mammogram).	If	compliance	with	radiation	therapy	treatments	will	be	a	problem,	mastectomy	may	be	the	better	choice.	If	the	cyst	refills	within	1	month	after	aspiration,	the	fluid	from	a	second	aspiration	should	be	sent	for	analysis.	Describe	ways	to	enhance
positioning	of	these	patients.	Calculations	come	into	play	in	determining	the	amount	and	percentage	of	change	between	exposures	and	ascertaining	whether	these	changes	fall	within	the	prescribed	standards.	The	digital	image,	on	the	other	hand,	is	dynamic	due	to	the	computer’s	window/level	attribute.	Sometimes	the	skin	takes	on	the	appearance	of
an	orange	peel	(peau	d’orange).	Radical	mastectomy.	Currently	axillary	dissection	is	the	standard	of	care,	however	sentinel	lymph	node	dissection	is	a	very	popular	alternative.	That	is	truly	a	smart	performance.	See	Computer-aided	detection	(CAD)	Caffeine	restriction	in	mammography	examination,	35–36,	36t	Calcifications	in	breast,	89–91,	207
arterial,	89,	90f	benign,	89f,	90t	fibroadenoma,	90–91,	91f	malignant,	89f,	90t	milk	of	calcium,	89,	91f	oil	cysts,	91,	91f.	How	do	radiologic	technologists	encourage	women	to	continue	with	routine	screening	mammograms	as	they	age?	Robertson	CL.	Crosshatch	grid	design	uses	air	as	interspace	material.	These	tests	ensure	that	all	of	the	equipment
used	to	procure	a	mammographic	image	are	safe	for	the	patient,	reliable	to	use	daily,	and	consistently	provide	standard	quality	images.	FNAC	procedures	can	use	ultrasound	or	stereotactic	guidance	to	locate	the	lesion.	The	open	sample	notch	is	left	in	the	breast,	causing	complications	to	the	procedure.	This	process	equates	the	new	device	as
substantially	equivalent	to	an	approved	and	marketed	device	used	for	the	same	purpose(s).	The	spreading	of	light	produces	an	area	of	blur	on	the	film;	the	size	of	the	blur	depends	on	the	thickness	of	the	screen.	The	sample	is	suctioned	out	through	a	needle	or	removed	surgically.	The	breast	is	gently	massaged	to	help	disperse	the	injected	materials
into	the	lymphatic	system.	Hold	the	breast	in	place,	smoothing	skin	wrinkles	toward	the	nipple,	and	apply	compression.	The	RA	training	program	was	first	introduced	in	the	1970s	through	a	federal	grant	at	Duke	University	and	at	the	University	of	Kentucky;	however,	funding	soon	dried	up	and	the	programs	ended	by	the	late	1970s.	This	results	in	a
longer	wait	time	for	the	image	to	be	readout	by	the	TFTs	and	displayed	on	the	technologist’s	monitor;	additionally,	with	more	information	acquired	with	each	image,	more	storage	space	is	required	in	PACS.	The	pectoral	muscle	should	be	visualized	to	the	nipple	(posterior	nipple	line	[PNL]	or	nipple	axis	line	[NAL]).	2009;59:303–313.	Washington	DC:
National	Academies	Press;	2005.	Some	malignant	breast	tumors	progress	faster	from	the	early	stages	to	their	more	advanced	and	deadly	stages	in	women	aged	40	to	49.18	These	aggressive	tumors	also	take	a	significantly	shorter	time	to	develop	in	women	of	this	age	group,	which	strongly	suggests	the	need	for	an	annual	mammogram.	Data
warehousing	A	computer	system	that	archives	an	organization’s	data	and	makes	it	available	for	retrieval	and/or	analysis.	Automated	color	Doppler	An	application	of	Doppler	ultrasound	that	provides	a	display	of	blood	flow.	Gur	D.	These	images	are	sent	or	pushed	to	the	PACS	from	the	mammography	acquisition	station	after	being	reviewed	by	the
technologist.	Breast—Imaging.	Sensitivity	The	percentage	of	patients	who	were	correctly	diagnosed	as	suggestive	of	cancer	on	their	mammography	report,	from	all	patients	who	were	diagnosed	as	suggestive	of	cancer;	the	true-positive	rate.	Chapter	10	/	Practical	Applications	in	Problem	Solving	•	199	L	70°	SIO	A	Figure	10-23	Tangential	for	skin
calcium.	Learning	computer	commands	at	the	technologist’s	console	is	usually	the	difficult	part	when	mammography	services	are	in	transi-	•	341	tion	from	analog	to	digital	imaging.	After	a	predetermined	length	of	time,	the	images	may	be	stored	in	a	near-line	server	or	in	longterm	archiving.	collimator	compression	device	The	Digital	Array	The	x-ray
photons	that	pass	through	the	breast	continue	on	to	strike	the	digital	array.	Assessment	and	longevity	of	the	silicone	gel	breast	implant.	A	national	survey	of	attitudes	towards	the	use	of	MRI	in	patients	known	to	have	intracranial	aneurysm	clips.	This	can	be	tested	with	a	light	meter,7	but	is	not	an	MQSA	requirement.	The	clinician	can	choose	multiple



passes	simply	by	varying	the	horizontal	and	vertical	position	of	the	needle	while	maintaining	the	same	depth.	PNEUMOCYSTOGRAPHY	The	decision	to	perform	pneumocystography	is	made	on	the	same	basis	as	the	decision	to	send	cyst	aspirate	for	cytological	evaluation.	(Photos	courtesy	of	Koning	Corporation.)	Chapter	22	/	Breast	Cancer	Diagnostic
Technologies:	Today	and	Tomorrow	•	519	A	B	rows,	overlapping	to	assure	complete	coverage.	Each	hospital,	clinic,	or	office	should	decide	which	method	is	most	suitable	for	its	clientele.	INF.	Case	Study	11-2	anode	angle	Refer	to	Figure	11-35	and	the	text	and	respond	to	the	following	questions.	Use	of	half-wave	rectification	would	result	in	exposure
times	twice	that	of	fullwave	rectification,	or	almost	three	times	the	exposure	of	a	constant	potential	unit.	Thus,	posteriolateral	tissue	is	not	visualized;	however,	the	craniocaudal	view	will	be	laterally	oriented	to	include	this	area.	•	Does	the	film	representative	have	access	to	a	QC	strip	processed	by	the	manufacturer	and	whose	optical	densities	were
measured	by	the	manufacturer’s	densitometer?	This	is	a	self-contained,	fully	integrated	tactile	sensing	system	that	documents	the	shape,	size,	and	relative	hardness	of	breast	lesions.	Because	CR	technology	has	been	around	for	many	years	in	general	radiography,	service	technicians	are	more	familiar	with	the	issues	that	arise.	2003;95:1384–1393.
Health	level	seven	(HL7)	An	organization	that	provides	standards	for	the	exchange,	management,	and	integration	of	data	that	support	clinical	patient	care.	With	digital	units,	a	horizontal	locus	line	appears	on	the	monitor	to	maintain	the	same	vertical	plane.	The	basic	components	of	a	standard	dedicated	mammography	unit	are	shown	in	Figure	11-1.
Processing	of	these	films	must	be	consistent;	therefore,	a	good	processor	QA	program	must	already	be	established	to	be	used	with	the	phantom	imaging.	Minimizing	damage	from	the	storm	calls	for	proactive	solutions.	Abnormal	growth	and	change	in	the	breast	are	partially	due	to	the	over-	or	underproduction	of	hormones.	Air	kerma	The	x-ray	tube
output	representing	the	amount	of	energy	deposited	per	unit	mass	of	air.	However,	prefire	stereo	images	are	always	necessary	to	verify	accurate	needle	placement.	•	If	upon	resection	of	the	tumor	positive	margins	were	identified.	If	the	level	II	woman	is	having	a	mastectomy,	this	is	done	at	the	time	of	surgery;	with	a	lumpectomy,	this	procedure	can
be	done	concurrently	or	later.With	a	lumpectomy,	the	axillary	node	dissection	is	a	separate	incision.The	number	of	lymph	nodes	in	the	axilla	varies	between	individuals.	Follow	steps	1	to	7	above.	Histologically,	this	phrase	is	falling	by	the	wayside.	Mammography	Information	System	(MIS)	Patient	information	(name,	ID	number,	address,	phone
number,	etc.)	contained	within	a	digital	communications	system	used	solely	in	the	mammography	department.	(B-D)	Use	of	the	modified	compression	technique,	displacing	the	implant	posteriorly	and	superiorly,	to	image	the	breast	free	of	superimposition	and	with	better	compression.	Each	of	the	FFDM	manufacturers	has	its	own	diagnostic	review
workstation,	but	some	facilities	prefer	to	use	a	PACS	workstation	from	another	manufacturer.	Mo/Mo	Mo/Rh	.	Note	that	0	is	at	the	breast	support	for	one	system	and	at	the	biopsy/compression	plate	for	the	other	system.	Lumpectomy	versus	Mastectomy	For	the	patient	who	has	a	choice	between	lumpectomy	versus	mastectomy,	the	decision-making
process	includes	answers	to	the	following	considerations:	•	Do	you	want	to	keep	the	breast?	Check	stereo	images	for	direction	of	abnormality	shift.	The	technologist	must	be	aware	of	these	compromises	to	apply	the	necessary	technical	skills	to	image	the	abnormality.	The	Flap	of	the	transrectus	abdominis	muscle	is	tunneled	through	the	abdomen	to
the	breast	area.	See	Mammography	unit,	analog	Analog-to-digital	converters	(ADC),	333	Anatomy,	breast,	63–68	internal,	64–68	Anode	angle	heel	effect	and,	240f	x-ray	tubes	and,	239–240,	240f	Antiestrogen	therapy,	541–542,	542f	Anxiety	in	cancer	patients,	169	in	patients,	39	AOP.	These	are	all	issues	that	require	attention.	It	is	measured	in	bits	per
second.	A	small	malignant	tumor	has	been	defined	as	invasive	cancer	of	1	centimeter	or	less	in	size,	or	an	in	situ	ductal	cancer.21	Analysis—The	number	of	small	cancerous	tumors	found	should	be	more	than	30%	of	the	total	number	of	cancers	found.21	308	•	Unit	2	/	Film/Screen	Mammography	Node	Positivity	#	of	Patients	with	Positive	Nodes/Total
#	of	Cancers	Mortality	rates	from	breast	cancer	are	directly	related	to	prevalence	and	extent	of	nodal	metastasis.	(B)	The	corner	of	the	image	receptor	should	be	placed	just	posterior	to	the	axilla.	Rochester,	NY.)	B	R	L	Figure	21-21	Axillary—Chest	wall	extension.	Before	the	development	of	the	smart	phototimer,	most	skilled	technologists	used	manual
techniques.	An	added	XCCL	view	may	be	necessary	to	image	the	lateral	tissue.	4.	1930;24:113.	This	rate	can	be	used	to	calculate	FP	and	PPV1	in	a	facility	that	performs	only	screening	mammography.	Display	features	include	image	ordering,	hanging	protocols,	landscape/portrait	display,	pixel,	and	screen-size	matching	are	some	features	that	are
commonly	utilized	for	mammography.	Derived	Data	The	derived	data	is	calculated	from	the	raw	data.	Latent	image	An	image	on	an	exposed	film	that	has	not	yet	been	made	visible	by	developing.	The	use	of	1.5-	to	2-mm	thick	polycarbonate	is	preferred.	Under	no	circumstances	should	a	study	continue	if	the	clinician	cannot	identify	the	abnormality,	or
a	unique	point,	on	both	stereo	images.	This	nonvisualized	area	affects	all	standard	views.	Ultrasound	imaging,	referred	to	as	ultrasonography,	allows	physicians	and	patients	to	get	an	inside	view	of	soft	tissues	and	body	cavities	without	using	invasive	techniques.	The	technologist	can	also	reorient	the	breast,	as	it	would	be	for	the	craniocaudal
projection,	noting	the	12:00	position	and	the	approximate	location	of	the	abnormality	from	this	point.	Measurement:	calipers	opened	on	an	area	are	dragged	across	the	image	and	closed.	As	the	patient	is	facing	the	C-arm,	turn	her	head	slightly	to	the	1contralateral	side,	curving	her	neck	and	head	around	the	face	shield	and	toward	the	unit	(Figure	7-
22).	The	horizontal	plane	is	expressed	by	X	or	H,	the	vertical	plane	by	Y	or	V,	and	depth	by	Z	or	D.	How	are	they	alike?	•	If	four	or	more	positive	lymph	nodes	are	identified	in	a	pre	or	post	menopausal	woman	or	at	least	one	positive	lymph	node	in	a	premenopausal	woman	was	involved.	The	dynamic	range	afforded	by	digital	mammography	(16,000:1)
is	far	superior	to	analog	imaging	(100:1).	•	The	electromechanical	features	of	mammography	units	that	are	critical	to	producing	a	clinically	useful	image	of	the	breast	on	film.	This	is	the	H&D	curve	of	this	film.	This	effect	is	known	as	the	veiling	glare	and	has	the	effect	of	reducing	contrast	in	the	displayed	image.	The	design	and	alignment	of	the
compression	devices	shown	in	(B)	and	(C),	respectively,	will	miss	central	and	posterior	tissue.	(F)	3D	rendering	of	CBCT	shows	vascular	components	feeding	several	lesions.	If	these	calcifications	were	ductal	they	would	be	heading	toward	the	nipple	(N).	This	line	drawing	illustrates	the	incision	and	transposition	of	breast	structures	typical	of	reduction
mammoplasty.	In:	Bland	KI,	and	Copeland	EM,	III,	eds.	For	official	requirements	refer	to	the	ACR	Guidance	Document	for	Safe	MRI	Become	familiar	with	the	items	identified	on	this	chart	(Figure	21-28)	or	similar	charts	available	in	your	facility	with	similar	warnings.	The	new	breast	will	not	match	the	size	of	the	remaining	breast	unless	an	implant	is
also	included.	Paramagnetic	A	substance	with	a	small	but	positive	magnetic	susceptibility	(magnetizability).	Case	Study	6-2	Refer	to	Figure	6-29	and	the	text	and	respond	to	the	following	questions.	A	lesion	located	in	this	portion	of	the	breast	will	have	little	change	in	position	between	the	MLO	and	lateral	views.	Chart	B	shows	the	workflow	after	the
Kaizen	team	came	up	with	suggestions	and	solutions	to	improve	the	flow.	Which	type	of	tissue	composition	allows	us	to	detect	breast	cancer	easily?	False	negative	(miss)—Cancer	detected	on	a	routine	screening	examination	that	can	be	seen	on	the	previous	screening	mammogram.	This	support	includes	resources	for	a	system	of	elements	necessary	to
both	accomplish	and	realize	the	fullest	benefits	of	early	cancer	detection.This	system	includes	the	following	elements:	promotion	of	screening,	quality	assurance,	follow-up	for	women	with	abnormal	findings,	and	routine	monitoring	of	program	effectiveness,	costs,	and	benefits.52	In	March	of	1990,	the	U.S.	government	began	development	of	the
National	Strategic	Plan	for	the	Early	Detection	and	Control	of	Breast	and	Cervical	Cancers.	These	nonworking	pixels	are	known	as	“dead	pixels.”	The	pixel	is	stuck	in	the	“0”	(open	position)	or	in	the	“1”	(closed	position)	so	that	it	always	reads	the	same	voltage	output	regardless	of	the	number	of	x-ray	photons	that	struck	it.	99.	362	•	Unit	3	/	Digital
Mammography	Assessing	the	assets	you	already	have	can	help	you	determine	your	goal	for	the	digital	system.	•	Mammography	films	are	more	likely	to	be	viewed	with	magnifiers	and	high	luminance	lightboxes,	which	expose	more	artifacts	to	the	viewer.1	Artifacts	can	occur	on	images	because	of	the	patient’s	positioning,	processing,	environment,	film
manufacturing,	and	film	handling.	The	usable	optical	densities—those	in	which	our	eyes	can	discern	differences	in	light	transmission	from	the	viewbox—are	recorded	in	the	straight-line	portion	of	the	curve,	from	approximately	1.00		BF	to	2.00		BF.	In	60%	of	the	466	cases	for	which	information	was	available,	the	woman	felt	the	lesion,	but	an	average
of	13.5	months	passed	before	the	cancer	was	diagnosed.	Fat	Saturation	Techniques	Fat	saturation	(or	fat	suppression)	has	many	uses	in	MR	imaging,	however	distinguishing	between	fatty	and	nonfatty	tumor	components	is	the	most	important	use.	A	12:00	lesion	is	free	of	superimposition	in	this	projection.	64.	These	patients	should	begin	routine
screening	10	years	before	the	age	of	cancer	onset	in	their	mothers,	sisters,	or	grandmothers.14	For	example,	if	breast	cancer	developed	in	a	mother	at	age	35,	her	daughters	should	begin	routine	mammograms	at	the	age	of	25.	There	are	three	independent	gradients.	A	true	lateral	(C)	indicates	that	the	mass’s	location	is	medial,	because	it	moves	up
(see	Chapter	9).	A	Report	to	the	Community.	Again,	the	negative	pressure	is	slowly	released	before	the	needle	is	removed	from	the	breast,	and	the	slides	are	prepared	the	same	way	as	described	in	the	clinical	FNAC	procedure.	Lifetime	risk	The	risk	of	developing	or	dying	of	a	disease	during	one’s	lifetime.	The	steeper	the	anode	angle	(the	closer	to
0°),	the	more	heat	units	the	tube	can	withstand;	but	the	heel	effect	will	be	greater.	Patient	advocate	A	staff	person	who	is	the	liaison	between	the	patient	and	the	medical	staff.	Mammography	guidelines	are	rewritten	every	few	years.	The	hydrogen	atom	also	has	one	rapidly	orbiting	lightweight	electron.	When	the	radiologist	completes	a	review	of
images	on	the	high-resolution	monitor,	the	images	are	stored	in	the	facility’s	PACS	system.	Their	density	is	usually	that	of	surrounding	glandular	tissue.	an	LMO	projection	Figure	8-1	Evaluating	the	mammogram	and	choosing	supplementary	views.	To	detect	any	residual	tumor	prior	to	treatment.	Additionally,	an	excessive	amount	of	shoulder	and
upper	axilla	under	the	compression	paddle	will	prohibit	adequate	compression	of	the	breast.	Breast	cancer	decline	linked	to	less	hormone	therapy.	Reston,	VA:	American	College	of	Radiology;	1999:153–156.	See	Implant	displaced	(ID)	method	IHE.	External	radiation	treatments	are	delivered	once	a	day,	5	days	a	week,	for	5	to	7	weeks.	(A)
Metastasized	lymph	nodes.	196	•	Unit	1	/	Mammography—Common	Topics	•	Magnification	of	the	contralateral	breast:	This	will	prove	bilateral	similar	calcifications,	a	benign	indicator.	However,	it	does	have	a	limited	ability	to	detect	cancers	smaller	than	1	cm,	but	is	less	accurate	in	detecting	nonpalpable	abnormalities.6,7	It	has	shown	potential	as	an
adjunct	to	mammography,	but	technical	limitations	such	as	low	resolution	of	the	images	has	kept	it	from	becoming	used	more	widely.	Faulty	targeting,	patient	or	abnormality	movement,	and	calculation	errors	all	have	the	same	visual	appearance.	Macrophages	are	key	players	in	the	immune	system’s	response	to	foreign	invaders	such	as	infectious
microorganisms.	One	method	of	achieving	pure	DC	power	(0%	ripple)	is	to	use	a	battery.	List	several	advantages	of	the	vacuum-assisted	biopsy	device.	Dual-echo	and	multiecho	sequences	can	be	used	to	obtain	both	proton	density	and	T2-weighted	images	simultaneously.	The	technologist	should	prudently	adapt	the	mammographic	examination	to
each	individual	patient.	Philadelphia,	PA:	WB	Saunders	Company;	1986.	Diagnostic	Radiology.	Note	also	the	silhouette	sign	(lines	appearing	to	extend	from	the	borders	of	these	three	masses	can	actually	be	followed	into	and	out	of	the	abnormalities).	Tesla	(T)	is	the	preferred	term	used	today.	all	comprise	this	document.	The	magnetic	field
encompasses	the	area	in	and	around	the	magnet	that	is	influenced	by	the	magnetic	force.	Rochester,	NY.)	490	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	compare	mammography	and	MRI.4,8,11,12,19,22–24,41	Currently	physicians	find	many	reasons	to	refer	a	patient	for	a	breast	MR	examination.	The	suction	pulls	the	tissue	into
the	sample	notch	(B).	Analog	mammography	machines,	like	the	analog	watch	with	a	second	hand,	are	not	capable	of	displaying	more	refined	measurements.	This	mammographic	dynamic	range	far	exceeds	what	our	eyes	can	perceive,	but	by	windowing	the	radiologist	can	manipulate	the	image	to	better	visualize	structures	in	the	breast.	15,19	This	is
the	most	commonly	used	formula	by	facilities	that	provide	both	screening	and	diagnostic	examinations.	Stereo	images	(A)	demonstrate	abnormality	coordinates	(upper-right-hand	corner).	The	closer	two	genes	are	(the	more	tightly	they	are	linked),	the	more	often	they	will	be	inherited	together.	The	Greek	word	brachios	means	short.	An	ideal	image
would	have	a	DQE	of	100%;	this	is	visualization	of	all	the	line	pairs	of	the	physicist’s	line	pair	phantom.	It	may,	however,	provide	some	benefit	when	used	for	problem	solving.10	Positron	emission	mammography	(PEM)	is	a	specialized	form	of	PET	technology	that	provides	radiologists,	breast	surgeons,	oncologists,	and	nuclear	medicine	a	new	tool	to
image	and	characterize	the	scope	of	breast	disease	at	a	metabolic	rate.	x	Chapter	7	/	Mammographic	Positioning	A	•	153	A	45°	70°	B	B	Figure	7-72	Tangential	view.	Chapter	15	/	Creating	the	Digital	Image	CCL	(p)	LCC	(c)	RCC	(c)	Figure	15-33	Radiologists	often	compare	current	(c)	and	prior	(p)	images	oriented	back-to-back	to	evaluate
symmetry/asymmetry.	The	blue	light	is	collected,	point-by-point,	by	efficient	light	detectors.	Other	conventional	extra	views	fail	to	image	this	abnormality.	Incidence	rates	reflect	the	occurrence	and	frequency	of	breast	cancer	(Table	2-4).	Previous	examinations	are	now	on	the	radiologist’s	review	station	for	comparison	with	the	current	examination.	So
the	FDA	was	rigorous	in	its	scrutiny	of	this	specialized	application	of	digital	technology.	“The	current	trend	toward	even	higher-contrast	mammography	images,	whether	arrived	at	through	film	design,	increased	developer	immersion	time,	or	‘mammography’	processing	chemicals,	has	made	this	‘density	difference’	issue	occur	with	greater
frequency”.39	The	real	question	is	not	will	I	have	to	make	AEC	density	adjustments	but	rather	by	how	much.	Smart	phototimers	“remember”	and	“repeat”	kV	settings;	thus,	they	can	respond	to	varying	kV	settings.	While	the	initial	capital	cost	to	replace	the	analog	machine	with	a	new	digital	machine	is	high,	digital	examinations	do	not	take	as	long	for
the	technologist	to	perform	so	more	examinations	can	be	done	on	the	unit	each	day.	With	FFDM,	technologists	can	become	more	efficient.	Adjuvant	therapy	for	cancer	usually	refers	to	surgery	followed	by	chemotherapy	or	radiation	therapy	to	help	decrease	the	risk	of	the	cancer	recurring.	(B)	This	full-sized	densitometer	is	also	all	purpose.	After
removing	the	mammography	films	from	the	film	processor,	the	technologist	checks	and	approves	the	technical	quality	of	the	films.	The	area	of	architectural	distortion	(arrows)	evident	on	the	CC	projection	(A)	does	not	appear	to	originate	from	a	dense	center	as	with	carcinoma.	This	schematic	illustrates	another	method	to	locate	a	lesion.	These
methods	require	varying	degrees	of	training,	experience,	procedure	time,	and	equipment;	each	provides	a	different	degree	of	accuracy.	With	a	digital	machine,	you	must	image	in	a	manner	that	ensures	the	grid	is	removed.	Despite	the	constraints	of	this	equipment,	mammographers	performed	CC,	lateral,	and	axillary	tail	views.	Manual—An	employee
of	the	facility	retrieves	prior	examinations	from	PACS	before	the	client’s	mammogram	appointment.	However,	the	lateral	line	should	include	the	lateral	and	posterior	breast	tissue.	Physicians,	technologists,	and	administrators	may	be	reluctant	to	convert	to	FFDM	because	of	the	need	to	learn	the	new	technology,	to	overhaul	workflow,	and	because	of
the	associated	costs	of	the	investment	in	time	and	equipment.	(D)	CBCT	performed	with	contrast	injection	shows	extent	of	ductal	involvement	radiating	toward	nipple.	This	data	is	then	converted	into	a	percentage.	Skin,	fat,	and	the	blood	vessel	from	the	lower	abdominal	muscle	is	used,	so	recovery	time	is	faster	than	with	the	TRAM	flap.	Blank
processor	QA	charts	are	available	through	film	and	sensitometry	manufacturers	for	facilities	who	want	to	enter	their	own	sensitometry	numbers,	or	they	can	be	found	in	the	290	•	Unit	2	/	Film/Screen	Mammography	A	B	C	Figure	13-3	A	densitometer	is	used	to	read	the	optical	density	at	a	particular	spot	on	the	film.	FLOW	CYTOMETRY	Flow
cytometry	rapidly	analyzes	large	numbers	of	cells,	one	at	a	time,	for	light	scatter	features	and	fluorescence	characteristics.	This	is	optimal	for	adipose	breasts	and	smaller	to	average	size	breasts	of	any	composition.	The	phototimer	should	be	able	to	do	the	following:	Automatic	technical	factor	selection	is	an	option	on	many	mammography	units;	but
can	only	be	used	when	the	tech-	600	mAs	500	mAs	400	mAs	nd	ula	r	300	mAs	10	0	%	gla	200	mAs	0	75	/2	5	150	mAs	5	50	/5	100	mAs	90	mAs	80	mAs	70	mAs	60	mAs	50	mAs	40	mAs	30	mAs	20	mAs	10	0	%	fa	t	25	/7	AEC	Reproducibility	Automatic	Technical	Factor	Selection	700	mAs	Min-R	/	OM-1	25	kVp	4%	ripple	60	cm	SID	30	Mo	4:1	grid	with
height	tracking	1.	Curved	edges	allow	some	of	the	breast	tissue	closest	to	the	ribs	to	“roll”	backward	and	not	be	compressed.	The	cannula	must	be	placed	here,	as	the	contrast	will	not	flow	retrogradely	until	it	passes	the	sphincter.	level	III	level	I	Figure	23-8	The	axillary	lymph	nodes	are	divided	into	three	levels	by	the	pectoralis	minor	muscle.
Superolateral	to	inferomedial	oblique*—SL–IM	(ACR–SIO)	Inferomedial	to	superolateral	oblique*—IM–SL	Inferolateral	to	superomedial	oblique*—IL–SM	(ACR–LMO	or	reverse)	If	the	system	offers	180°	access,	only	the	following	five	projections	are	available	for	positioning:	CC,	ML,	LM,	SIO,	and	MLO.	Additional	testing	specific	to	the	digital
technology	will	also	be	required,	such	as	flat-field	uniformity,	MTF,	SNR,	and	CNR	measurements,	detector	ghosting	and	workstation	QC.	For	our	example,	this	value	is	1.16.	The	ratio	of	positive	nodes	to	the	total	number	of	removed	nodes	is	found	on	the	pathology	report	as	raw	data.	All	genes	are	arranged	linearly	along	the	chromosomes.
Underdevelopment	of	the	silver	halide	crystals	and	a	high	fog	level	on	the	film	adversely	affect	the	contrast.	The	projection	and	angle	of	the	C-arm	should	always	be	marked	on	the	TAN	image	to	document	the	location	of	the	lesion	being	imaged.	Use	of	the	existing	mammography	machine	permits	CR	to	use	the	two	standard	image	receptor	devices:
18cm		24cm	for	use	with	smaller	breasts	and	24cm		30cm	for	larger	breasts.	Breast	Tomosynthesis:	One	View	or	Two?	The	technologist	spreads	the	skin	with	both	thumbs	while	compressing	to	tighten	the	skin	surface.	Drs.	This	results	in	geometric	unsharpness.	This	is	only	one	feature	that	makes	the	newer	phototimers	more	reliable.	This	is	true	for
both	analog	and	digital	mammography.	Radiological	Society	of	North	America	(RSNA)	An	organization	founded	in	1915	to	promote	and	develop	the	highest	standards	of	radiology	and	related	sciences	through	education	and	research.	Eastman	Kodak	Company.	Take	exposure,	but	do	not	release	compression	at	conclusion.	B	Figure	7-77	Cleavage	view.
The	RF	signals	that	are	used	in	creating	breast	MR	images	are	derived	from	the	energy	released	by	hydrogen	protons	precessing	from	their	high-energy	to	their	low-energy	state.	The	amount	of	voltage	is	what	determines	the	shade	of	gray	at	each	specific	location.	They	may	even	calcify.	Check	both	stereo	images	for	the	abnormality	(Figure	20-46).
This	is	known	as	the	line	focus	principle.	He	or	she	can	then	re-review	the	original	locations	on	the	film	to	determine	the	final	assessment	of	the	case.	A	magnified	view	of	the	area	(B)	shows	the	calcifications	to	be	coarse,	indicating	that	these	may	be	dermal.	(Images	courtesy	of	EWBC.	MRI	system	Includes	an	external	magnet,	gradient	coils,	RF
equipment,	and	a	computer.	Figure	7-49	20	MLO.	(B)	Obtain	the	scout	image.	July	9,	2007.	Radiol	Clin	North	Am.	1987;25(5):913.)	axis	and	13	lp/mm	when	parallel	to	the	A–C	axis.	A	clinical	tool	to	demonstrate	breast	disease,	or	to	rule	it	out.	COMPUTER-AIDED	DETECTION	IN	MAMMOGRAPHY	Introduction	Computer-aided	detection	(CAD)	in
mammography	is	a	valuable	technique	to	aid	in	improving	the	sensitivity	of	screening	mammography.	Progression:	In	this	third	phase,	cells	lose	all	normal	functions	except	the	ability	to	grow	more	abnormal	cells—they	metastasize;	they	break	through	outer	walls	of	the	duct	or	lobule	and	spread	the	out-of-control,	fast	growing	cancerous	cells	without
their	functioning	DNA	to	nearby	tissue	or	organs.	(San	Diego,	CA)	has	designed	the	PEM	Flex	Solo	II	(Figure	22-4).	visitors	in	a	medical	facility.	Blurring	Out	of	focus.	Strict	adherence	to	the	outmoded	xeroradiographic	protocol	of	imaging	the	nipple	in	profile	is	counterproductive	because	it	removes	some	tissue	from	the	image.	Some	will	continue	to
be	refined	and	strengthened	to	achieve	better	results.	•	Clinical	history:	A	short	description	of	the	patient	•	•	•	•	•	and	how	the	breast	abnormality	was	found.	With	shrinking	budgets	for	government	R&D	projects,	those	that	are	approved	tend	to	be	multipurpose	projects	with	many	potential	uses	for	defense	and	for	commercial	venues.	She	receives	a
“tummy	tuck”	as	a	“fringe	benefit.”	Skin,	fat,	and	muscle	from	the	lower	abdomen	are	slid	up	through	a	tunnel	under	the	skin	to	the	breast	area;	the	blood	supply	for	the	tissue	is	maintained.	Today	the	Oath	is	accompanied	by	codes	of	ethics,	practice	guidelines,	licensing	requirements,	and	now	the	added	pressure	of	intimidation	and	possible	loss	of
medical	license,	reputation,	and	money	from	medical	malpractice	lawsuits.	In	general,	for	the	same	amount	of	x-ray	radiation	striking	the	client,	the	noise	is	lower	in	a	digital	image	than	in	a	film	image.	Frequent	repairs	to	the	conditioning	and	processing	units	along	with	a	higher	radiation	dose	contributed	to	the	rapid	demise	of	this	modality.	While
all	the	tools	are	designed	to	improve	visualization,	not	every	tool	is	used	by	every	radiologist;	they	have	their	favorites	and	specific	conditions	for	applying	them.	An	old	mammogram	can	eliminate	the	need	for	an	extra	view	(Figure	10-4).	MRI	guided	biopsy	can	use	many	techniques,	including	needle	core	and	vacuum-assisted	devices.	A	Milk	of
Calcium	B	Figure	6-18	(A)	Malignant	calcification.	Imaging	methods	for	biopsy	include	ultrasound,	MRI,	and	stereotactic	breast	biopsy.	If	the	input	information	is	inaccurate,	errors	will	occur.	to	center	the	breast	over	the	AEC	detector.	All	may	benefit	from	having	a	breast	MR.	As	the	technology	matures,	these	issues	arise	less	frequently,	but	are	still
not	uncommon.	Both	are	improved	with	specialized	knowledge,	diligence,	and	clinical	experience.	N	Eng	J	Med.	1997;47(3):150–153.	72.	Cancer	diagnosed	based	on	the	findings	of	an	abnormal	mammographic	reading.	They	found	that	MRI	detected	92%	of	DCIS	cases	(153	of	157)	while	mammography	detected	56%	(93	of	167).5–7	This	report	along
with	others	from	the	University	of	Washington	in	Seattle	found	that	MRI	is	better	in	detecting	DCIS.15	This	is	a	turn-about	from	the	earlier	belief	that	mammography	is	better	at	detecting	DCIS	(Figure	21-17).	Renwick	I,	Butt	W,	Steele	B.	For	screen–film	acquisition,	the	stereo	images	are	recorded	adjacent	to	each	other	on	the	same	film;	with	digital
imaging,	the	images	are	displayed	next	to	one	another	on	a	computer	monitor.With	the	use	of	a	screen–film	image	receptor,	the	cassette	will	also	be	moved	between	acquisitions	to	prevent	superimposition	of	the	two	planar	images	(Figure	20-10);	the	computer	prevents	overlap	of	images	when	using	a	digital	receptor.	She	may	not	compress	as	easily
and	may	not	tolerate	vigorous	compression	due	to	increased	discomfort.	MRI	Technology:	Smart	Practice	The	Basics	MRI	uses	a	property	of	atoms	called	“spin”	to	distinguish	small	differences	in	energy	between	a	lower-energy	relaxation	phase	and	the	high-energy	resonance	phase.	Relaxation	times	After	excitation,	the	spins	will	tend	to	return	to
their	equilibrium	distribution,	in	which	there	is	no	Glossary	transverse	magnetization	and	the	longitudinal	magnetization	is	at	its	maximum	value	and	oriented	in	the	direction	of	the	static	magnetic	field.	Pixels	must	be	10	A	100	50	100	50	100	B	C	Figure	15-6	(A)	Before	the	x-ray	exposure	all	the	pixels	are	empty.	An	electrical	measurement	taken	here
indicates	the	peak	voltage	being	supplied.	Secondary	Erasure	of	Imaging	Plates	(Computed	Radiography)	The	procedure	of	erasing	imaging	plates	(IP)	is	performed	daily	only	for	computed	radiography	(CR)	mammography	systems.	Analysis—In	most	cases,	tumor	size	is	correlative	with	nodal	positivity.	Also,	noting	the	direction	of	movement	in
relation	to	the	nipple,	the	slight	oblique	and	rolled	positions	are	useful	to	determine	approximate	location.	In	spite	of	the	financial	and	technical	challenges	and	liability	risks,	some	mammography	experts	believe	the	future	of	mammography	lies	in	telemammography	due	to	the	lack	of	fellowshiptrained	breast	imaging	specialists	throughout	the
country.	Patient	lies	prone,	facing	forward	in	the	magnetic	bore	of	the	MRI	unit.	Chapter	8	/	The	Nonconforming	Patient	•	167	L	CC	A	B	C	D	Figure	8-7	Quadrant	paddle	for	the	barrel	chest.	Key	Terms	•	Baby	Boomer	•	defensive	medicine	•	impalpable	cancers	•	malpractice	•	radiology	assistant	43	44	•	Unit	1	/	Mammography—Common	Topics	A	B
Figure	4-1	(A)	Clinical	signs	of	an	advanced	breast	cancer.	New	York,	NY:	Thieme	Inc.;	1985.	Architectural	Distortion	PROBABLY	BENIGN	MASSES	The	ductal	structures,	while	not	individually	evident	mammographically,	present	a	pattern	of	radial	lines	that	converge	at	the	nipple.	For	example,	a	film	taken	at	the	“0”	AEC	setting,	processed	in	a
developer	solution	that	is	2°F	lower	than	that	suggested	by	the	manufacturer,	will	have	an	optical	density	similar	to	a	film	that	is	taken	at	the	1	AEC	setting	and	processed	correctly.	(Image	courtesy	of	Hologic.	A	more	general	definition	is	a	visual	representation	of	a	real	world	entity.	They	present	as	a	wide	area	of	architectural	distortion,	mimicking
carcinoma.	Both	Xerox	and	screen–film	were	effective	techniques,	however	as	screen–film	imaging’s	principles	became	better	defined,	its	benefits	outweighed	that	of	xeromammography,	and	xeromammography	faded	from	use.	Discomfort.	A	woman’s	life	depends	on	it.	A	quadrant	paddle	should	be	available	and	used.	Volume	imaging	Imaging
techniques	in	which	MR	signals	are	gathered	from	the	whole	object	volume	to	be	imaged	at	once,	with	appropriate	encoding	pulse	RF	and	gradient	sequences	to	encode	positions	of	the	spins.	Place	the	C-arm	at	a	0	angle,	as	for	a	cranial	caudal-projection.	Magnetic	moment	When	an	object	is	placed	into	a	magnetic	field,	all	the	atoms	align	in	the
direction	of	the	magnetic	force.	Tell	her	everything	that	is	being	done	as	it	is	happening.	Typically,	the	density	and	size	of	postsurgical	changes	decrease	rapidly	in	the	first	few	months,	resolving	entirely;	where	alterations	do	not	disappear	completely,	surgical	changes	may	remain	stable	indefinitely.	In	this	case,	the	x-ray	exposure	will	not	terminate
until	the	radiograph	achieves	the	“perfect”	density	for	the	cyst,	at	which	point	contrast	will	be	lost	in	the	rest	of	the	overexposed	breast	tissue.	•	576	Transmitter	coil	Coil	of	the	RF	transmitter,	used	in	excitation	of	the	spins.	There	are	two	main	pathways	to	FDA	approval	known	as	PMA	(premarket	approval)	and	“510(k)”	(premarket	notification).	The
majority	of	the	glandular	breast	tissue	lies	centrally	and	behind	the	nipple	laterally.	(B)	Adipose	tissue	attenuates	very	few	photons,	thus	this	tissue	appears	dark	on	the	image.	These	systems	are	more	comprehensively	designed	with	more	advanced	postprocessing	features	for	faster	review	of	mammography	examinations.	The	DICOM	IOD	for
mammography	is	“MG.”	DIEP	flap	Deep	inferior	epigastric	perforator.	The	driver	(gun	apparatus)	is	powered	electrically,	allowing	a	cutter	to	rotate	to	collect	the	sample.	The	films	and	screens	produced	by	manufacturers	are	superior	to	those	used	in	the	past,	but	only	if	used	in	the	correct	combination,	as	directed	by	the	manufacturer,	and	with	the
correct	processing	times	and	chemicals.	However,	the	technologist	can	perform	the	procedure	under	a	radiologist’s	supervision.1	Before	the	duct	can	be	cannulated,	a	small	amount	of	fluid	must	be	elicited	from	the	nipple	to	locate	the	correct	duct.	The	aspiration	was	then	attempted	under	stereotactic	guidance.	Some	of	the	common	manifestations	of
anxiety	are	anger,	inappropriate	behavior,	embarrassment,	or	physical	somatic	responses.10	Technologists	frequently	deal	with	troublesome	patients	and	often	find	it	difficult	to	be	sympathetic	to	a	patient	who	is	hostile	or	irritable.	This	paddle	usually	allows	the	nipple	to	be	visualized	as	a	point	of	reference	when	performing	special	views	of	the
breast	(Figure	11-27).	Additionally,	benign	effects	of	implantation	can	both	mask	or	mimic	cancer.	That	means	that	half	the	country	is	still	holding	out	and	waiting	to	make	the	conversion.	GAO	Report,	April	2002.	Apply	minimal	compression	to	hold	the	breast	in	place	(Figure	7-30).	Any	of	these	methods,	or	a	combination	of	them,	is	suitable	and
necessary.	August	2000;175:319–323.	Schematic,	illustrating	the	orientation	of	the	C-arm	for	the	LMO	projection	and	the	amount	of	the	glandular	tissue	evident	with	this	view.	Imaging	of	the	postirradiated	breast	creates	a	challenge	for	the	technologist.	Odds	are	very	good	that	some	of	these	pixels	will	not	work,	that	is	they	no	longer	readout	the
correct	voltage	signal	in	response	to	the	number	of	x-ray	photons	that	interacted	with	the	pixel.	The	mammography	audit:	A	primer	for	the	Mammography	Quality	Standards	Act	(MQSA).	Rarely	is	it	possible	to	image	the	medial	breast	tissue	with	either	of	the	standard	views	(Figure	8-8).	Invisible	electrons	move	with	the	speed	of	light,	sometimes
through	wires,	sometimes	through	the	air;	they	are	shaped	by	digital	technology	to	capture	lifesaving	images	and	our	words	about	them	for	our	medical	decision-makers	in	ways	not	available	to	them	a	mere	decade	ago.	Combined	efforts	from	the	ACR,	leading	mammographers,	mammography	administrators,	ARRT,	ASRT,	RA	programs,	and	advanced
training	from	commercial	sources	create	the	momentum	for	a	long-term	solution	that	surely	will	further	shape	an	expanding	role	for	the	mammography	technologist.	Nipple	in	Profile	Bringing	the	nipple	into	profile	comes	from	the	older	method	of	screen–film	mammograms,	where	distinguishing	the	nipple	from	a	mass	was	difficult.	Improvement	in
radiologists’	detection	of	clustered	microcalcifications	on	mammograms:	the	potential	of	computer-aided	diagnosis.	This	initial	projection	may	be	modified	during	actual	patient	positioning.	Draw	an	imaginary	line	from	the	shoulder	to	midsternum	matching	the	angle	of	the	C-arm	with	this	line.	Compared	with	the	screen-film	(analog)	and	digital
images	we	produce	today	with	dedicated	equipment,	these	initial	attempts	in	mammography	were	of	limited	value	and	are	considered	archaic	(Figure	1-2).	Image	formation	by	induced	local	interactions:	examples	employing	nuclear	magnetic	resonance.	A	line	pair	consists	of	two	parallel	lines	or	bars	of	lead	separated	by	a	space.	It	is	these	six	excess
protons	that	create	the	weak	magnetic	signal	that	is	picked	up	as	an	RF	signal.	This	helps	to	prevent	a	fogged	image	due	to	residual	light	that	may	build	up	within	the	phosphor	on	the	screens,	especially	after	they	have	been	sitting	unused	for	several	hours.	CT	scan	or	CAT	scan	An	x-ray	procedure	that	combines	many	x-ray	images	with	the	aid	of	a
computer	to	generate	cross-sectional	views	and,	if	needed,	three-dimensional	images	of	the	internal	organs	and	structures	of	the	body.	Barnes	D.	In	a	2005	article	that	asks	“Does	litigation	influence	medical	practice?”	the	authors	cite	their	survey	findings:54	•	58.5%	indicated	their	concern	about	malpractice	claims	moderately	to	greatly	influenced
their	recommendations	for	breast	biopsies.	When	employing	a	side	arm,	the	technologist	should	choose	the	projection	that	allows	adequate	centering	in	the	biopsy	window	and	provides	the	shortest	skin-to-abnormality	distance	from	the	side	approach.	Breast	pain	Although	women	often	worry	about	breast	pain,	most	women	with	breast	pain	do	not
have	breast	cancer.	Screening	for	breast	cancer.	This	allows	the	scout	to	replace	one	of	the	stereo	images	in	targeting	and	coordinate	calculation.	(2.0		BF)	(0.25		BF)	(2.0		0.23)	(0.25		0.23)	2.23	0.48		1.75	Even	though	the	top	half	of	the	AG	formula	will	always	be	1.75,	always	perform	the	math	as	a	means	of	self-check.	How	well	can	radiographers
triage	xray	films	in	accident	and	emergency	departments?	Disadvantages	of	Digital	Imaging	Some	disadvantages	appear	in	the	early	stages	of	newer	technologies	and	are	transitory;	these	are	considered	part	of	the	growing	pains	and	soon	disappear.	(A)	Choose	the	appropriate	obliquity;	the	patient	should	face	the	unit.	Maintain	the	same	vertical	axis.
Now	that	we	have	seen	it	we	can	never	go	back.	Motion?	An	approach	for	the	treatment	of	penile	carcinoma.	2007;245(1):88–94.	Placing	the	risk	of	developing	breast	cancer	from	the	amount	of	radiation	received	during	a	mammogram	into	a	category	of	relative	risk,	comparisons	have	been	made	to	help	a	patient	relate	more	easily,9	which	are
discussed	next.	(c)	(b)	(a)	Figure	20-32	Probes	for	vacuum-assisted	biopsy.	Percentage	of	Female	Respondents	Aged	More	Than	40	with	Mammogram	in	the	Past	2	Years	1987	1990	1991	1994	1998	1999	2000	2003	29.0	51.7	54.7	61.0	67.0	70.3	70.4	69.5	Source:	National	Center	for	Health	Statistics.	Mediolateral	oblique	mammogram	showing	lymph
nodes	in	the	axilla	and	trailing	into	the	breast	(arrows).	Early	detection	at	this	stage	means	long-term	survival.	•	271	22.	Meeting	that	challenge,	in	1990,	Kodak	introduced	a	model	that	could	produce	a	film	in	only	30	seconds.32	NEXT	Figure	11-46	When	the	film	extends	beyond	the	screen	inside	the	cassette,	a	narrow	band	of	clear	unexposed	film
will	be	seen	(arrow).	Monitoring	these	readings	will	help	the	technologist	determine	if	the	quality	of	the	unit’s	performance	has	drifted	and	if	he/she	needs	to	change	the	patient	technique	settings	(e.g.,	increasing	the	density	setting	if	the	density	and/or	milliampere-second	reading	is	too	low).	These	women	now	show	a	two	times	greater	incidence	of
breast	cancer	in	the	treated	breast.86,87	These	reported	levels	of	radiation	are	100	to	4000	times	those	levels	that	are	currently	used	for	a	full	mammographic	examination.	The	greater	the	ADC	signal,	the	more	x-ray	photons	struck	that	individual	pixel.8,14	The	ADC	sends	the	digital	raw	image	to	the	technologist’s	workstation	(acquisition
workstation—AWS)	where	the	computer	applies	image-correcting	algorithms	that	visually	enhance	the	appearance	of	the	image	on	the	monitor	(Figure	15-10).	This	process	allows	the	radiologist	to	act	as	his	or	her	own	“second	reader.”	Integration	of	CAD	into	a	Clinical	Environment	The	CAD	systems	available	today	are	designed	as	an	aid	to
screening	mammography,	therefore,	only	standard	views	are	processed.	PACS	push	A	DICOM	term	where	the	PACS	acts	as	a	storage	class	user	and	initiates	the	sending	of	data	to	a	modality.	Bird	RE,	Wallace	TW,	Yankaskas	BC.	It	is	equal	to	10	to	the	sixth	power.	Postoperative	radiotherapy	in	high-risk	premenopausal	women	with	breast	cancer	who
receive	adjuvant	chemotherapy.	The	hyperthermia	treatment	is	done	within	1	hour	prior	to	the	radiation	therapy	session.	In	this	way,	you	can	talk	with	her	and	explain	the	reasons	she	needs	to	return:	extra	views	for	overlapped	tissue,	ultrasound	to	confirm	suspicion	of	a	cyst,	and	so	forth.	Lower	inner	quadrant	(LIQ)	Clock	position	of	the	breast
tissue	located	below	the	nipple	and	medial	toward	the	sternum.	The	increased	use	of	infrared	imaging	in	industrial	and	military	applications	has	recently	renewed	interest	in	its	potential	for	medical	use.	Danlos	H,	Bloch	P.	(N)	Make	a	skin	incision.	The	breast	is	compressed	using	the	same	fenestrated	compression	paddle,	and	is	positioned	using	the
same	logic	as	described	for	preoperative	B	Figure	19-17	(A)	With	one	hand,	the	assistant	applies	firm	pressure	to	the	area	that	has	been	aspirated,	while	with	the	other	hand	she	assists	the	doctor	by	pointing	the	needle	toward	the	slide.	Elmore	J,	Brenner	RJ.	This	unit,	which	cost	between	$6000	and	$25,000,	could	process	215	films	per	hour.	Daily	QC
(or	more	frequent	if	necessary)	testing	by	the	technologist,	before	the	first	procedure,	will	ensure	the	unit’s	accuracy.	The	technologist	provides	the	radiologist	with	views	that	are	necessary	to	make	a	definitive	diagnosis.	The	data	storage	is	rewriteable.	However,	if	the	nipple	is	excessively	rotated	in	either	projection,	it	may	skew	the	nipple–lesion
relationship.	By	positioning	the	breast	parallel	to	this	oblique	line,	which	is	the	natural	course	of	the	tissue,	it	is	possible	to	demonstrate	most	of	the	glandular	tissue.	(D)	Close-up	of	the	axilla	details	deodorant	within	skinfolds.	It	is	unclear	whether	a	radial	scar	signals	premalignancy	or	the	likelihood	of	the	breast	tissue	to	develop	carcinoma
subsequently.	Sickles	E.	Rochester:	Mt.	Hope;	1994.)	Chapter	19	/	Diagnostic	Procedures	Localizing	a	lesion	clinically	or	under	sonographic	guidance	works	well	with	lesions	in	the	lower	half	of	a	large	breast	because	mammographic	guidance	is	more	awkward	and	unwieldy	in	this	location.	Each	light	sensitive	diode	element	is	connected	by	TFTs	to	a
control	and	a	data	line.	Used	in	the	FDA	accreditation	process.	The	next	stage	is	infiltrating	or	invasive	carcinoma,	where	the	cancer	cells	break	out	of	the	lobule	or	duct	walls,	invade	stromal	tissue,	and	have	access	to	the	lymph	channels	and	blood	vessels.3–5	As	cells	devolve	they	lose	their	healthy	functioning	structure.	Brunetti	J,	Caggiano	A,
Rosenbluth	B,	et	al.	Data	compression	allows	data	to	be	stored	in	a	smaller	package,	thus	requiring	less	space,	and	space	is	money.	Large	field-of-view	real-time	MRI	with	32	channel	system.	Butler	P.	Great	care,	skill,	and	expertise	are	required	to	obtain	MRI’s	great	benefits.	Mastectomy	is	her	only	choice.	2.23	0.48	1.75		LogE2	LogE1	LogE2	LogE1
To	calculate	the	value	of	Log	E2,	use	the	number	directly	above	it	in	the	formula;	likewise	for	Log	E1.	Specificity	is	the	measurement	of	how	accurately	it	can	determine	what	the	lesion	is.	The	tanks	would	then	need	to	be	emptied,	cleaned,	and	refilled,	and	the	transport	roller	racks	cleaned.	Typically	the	screening	units	were	underpowered,	had	larger
focal	spots,	high	HVL,	and	Figure	11-37	This	is	a	composite	plot	of	dose	and	contrast	as	a	function	of	anode/filter/kilovolt	peak	for	simulated	breast	thicknesses	of	2,	4,	6,	and	8	cm.	A	lateromedial	lateral	projection	(C)	(with	the	arm	up	and	over)	provides	better	visualization	of	the	missed	tissue.	There	is	no	role	for	chemotherapy	in	the	treatment	of
DCIS.	In	addition,	when	performing	a	xeromammogram,	if	the	nipple	was	not	in	profile,	edge	enhancement	effect	(just	as	with	skin	wrinkles)	would	obliterate	surrounding	information.	How	do	they	differ?	The	radiation	dosimetrist	works	with	the	radiation	oncologist	to	determine	the	size,	shape,	and	number	of	treatment	fields	to	maximize	the	dose	to
the	tumor	and	minimize	the	dose	to	the	surrounding	healthy	issue.	Automatic	exposure	control:	a	primer.	Start	from	the	moment	the	patient	calls	to	make	an	appointment,	all	the	way	through	her	visit,	how	the	billing	takes	place,	to	the	moment	the	report	is	sent	out	to	the	referring	doctor.	Federal	law	requires	mammogram	films	be	kept	for	up	to	10
years.	•	To	identify	the	Baby	Boomer	generation	as	the	cohort	that	changed	the	future	role	for	mammography	technologists.	If	mastectomy	is	selected,	reconstruction	is	an	option.	Signal	equates	to	measurable	or	detectable	information	and,	in	our	case,	is	represented	as	voltage	or	current.	Mammography	and	BCT	The	purpose	of	mammography	in	the
conservatively	treated	breast	is	to	1.	Breast	cancer	incidence,	mortality,	survival,	prognosis.	(Remember:	breast	tissue	can	extend	to	the	midcoronal	line	of	the	body.)	Lift	and	pull	the	breast	gently	but	firmly	upward	and	outward,	bringing	the	lateral	portion	of	the	breast	to	rest	on	the	image	receptor.	Halo	Mammographically	evident	thin,	radiolucent
curved	line	partially	surrounding	a	well-circumscribed	mass.	Air	conditioning	systems	should	be	serviced	regularly,	and	filters	replaced	routinely,	to	avoid	emission	of	precipitates	from	within	the	system.	High-permeability	material,	such	as	iron,	can	be	employed	in	the	form	of	a	yoke	surrounding	the	magnet	(self-shielding)	or	installed	in	the	walls	of	a
room	as	full	or	partial	room-shielding.	60%	40%	20%	0%	15	20	25	x-ray	energy	(keV)	30	Figure	15-46	Percent	absorption	of	incident	x-rays	for	materials	used	in	screen–film:	Gd2O2S	34	mg/cm2,	indirect	conversion	CsI(TI):	73	mg/cm2,	and	second	generation	selenium:	250	m	thick.	Figure	6-12	Paget	disease	of	the	nipple	can	mimic	a	skin	infection.
Also	allows	manual	manipulation	of	images	as	a	three-dimensional	object,	depending	on	the	system’s	software	capabilities.	Cyst	Aspiration	A	radiologist	or	surgeon	may	decide	to	aspirate	a	patient’s	cyst	if	it	is	large	and	painful,	or	if	it	conceals	an	area	of	breast	tis-	sue	on	the	mammogram	that	is	significant	for	an	accurate	diagnosis.	Mastectomy
Mastectomy	is	removal	of	the	breast.	The	(A,B)	measurement	in	the	first	study	is	within	acceptable	limits.	Merritt	Hawkins	&	Associates.	Overelevating	the	IMF	may	also	eliminate	posterior	and	inferior	breast	tissue	(lower-outer	quadrant)	from	view	(Figure	7-19A)	and	perhaps	from	the	study.	Atrophy	of	glandular	tissue	begins	medially	and
posteriorly,	working	its	way	to	the	nipple.	Preventive	mastectomy	(removal	of	healthy	breasts)	does	not,	however,	offer	a	guarantee	against	developing	breast	cancer.	Lay	screeners	in	mammographic	survey	programs.	1979;86(1):105–109.	April	26,	2005;15(4):3.	This	is	the	most	important	aspect	of	the	craniocaudad	projection.	Almost	always,	this
begins	with	the	budget.	Usually,	if	the	patient’s	MRI	findings	would	indicate	immediate	medical	attention	to	the	mother	during	her	pregnancy,	the	patient’s	physician	and	the	radiologist	will	make	the	decision	whether	to	scan	her.	2006;187(6):1483–1491.	(800)-221-2141	www.y-me.org	(800)-986-9505	Spanish	language	services	•	Look	Good	.	When
acquiring	the	tomosynthesis	images,	the	patient	and	the	breast	are	positioned	as	for	a	regular	mammography	Chapter	22	/	Breast	Cancer	Diagnostic	Technologies:	Today	and	Tomorrow	•	517	has	not	yet	been	determined.	The	mammogram	is	formatted	into	a	grid	of	rows	and	columns,	and	each	small	square	is	called	a	pixel.	Cassette	A	sealed	plastic
unit	containing	film,	for	insertion	into	an	analog	mammography	machine.	Its	basic	task	is	to	regulate	the	flow	of	traffic	between	computer	networks.	Coil	Single	or	multiple	loops	of	wire	designed	to	produce	a	magnetic	field	from	current	flowing	through	the	wires,	or	to	detect	changing	magnetic	fields	by	voltage	induced	in	the	wires.	If	these	are
analog	films,	what	is	the	difference	between	them,	and	how	was	this	accomplished?	Words	such	as	“shall,”	“must,”	and	“require”	are	used	when	stating	statutory	or	regulatory	requirements.	Current	nationwide	capacity	is	adequate,	but	access	problems	may	exists	in	certain	locations.	Rebbeck	TR,	Friebel	T,	Lynch	HT,	et	al.	Subsequent	tattooing	or
surgical	construction	can	create	a	nipple	and	areola.	xeroradiography,	5	Analog	mammography	unit.	However,	there	is	an	alternative	to	AEC	that	helps	make	the	technologist’s	job	easier.	The	cleaning	solution,	if	not	wiped	dry	evenly	on	the	screen,	will	cause	streaking	and	bubbling	(Figure	12-11).	In	2002	mammography	fellowships	were	offered	at	53
institutions,	with	46	positions	filled.37	Current	data	(2005)	place	the	fellowships	for	breast	imaging	at	25%	filled	and	75%	unfilled.60	Over	60%	of	the	medical	residents	identified	liability	issues	as	their	top	concern	in	2003,38	far	above	the	15%	in	2001	who	said	those	issues	concerned	them.60	Regarding	appointment	year	2004	to	2005,	medical
schools	in	the	United	States	reported	the	data	in	Table	4-5.60	Those	who	specialize	in	breast	imaging	are	better	at	interpreting	mammograms.	Sickles	EA,	Weber	WN.	Bring	posterolateral	tissue	to	rest	on	image	receptor.	NCRP	Report	No.	85.	When	the	client’s	mammogram	appointment	is	entered	into	the	computer,	the	study	order	triggers	the
retrieval	of	prior	examinations;	this	usually	occurs	automatically	in	the	middle	of	the	night	when	PACS	is	not	busy.	(D)	ABUS	shows	cysts	and	a	hypoechoic	nodule	in	the	left	UIQ.	The	clip	is	useful	to	mark	the	location	for	later	breast	conservation	therapy	or	to	monitor	tumor	shrinkage.	A,	C,	E,	G,	and	I	represent	four	sets	of	well-positioned	cranial-
caudal	mammograms.	The	addition	of	progesterone	prohibits	the	proliferation	of	the	uterine	lining,	reducing	the	risk	of	associated	endometrial	cancer.	12	12	UOQ	UIQ	UIQ	UOQ	9	3	LOQ	LIQ	9	3	LIQ	LOQ	6	6	Figure	9-1	Clock-time.	SNR	is	a	quantitative	description	of	the	quality	of	the	information	carried	by	the	radiographic	image.1	The	higher	the
signal	is	compared	to	the	noise	caused	by	scatter	radiation	and	other	sources	(i.e.,	electronic	and	quantum	noise),	the	better	the	image	is.	Hormones	come	in	many	pill	forms,	a	skin	patch,	or	a	vaginal	cream.	For	mammography	personnel,	a	good	audit	affirms	that	their	work	is	beyond	acceptable.	Quality	control	emphasizes	the	testing	necessary	to
uncover	defects,	and	establishes	tolerance	levels	for	adequate	performance	of	equipment.	Characterized	by	breasts	that	are	lumpy	with	many	irregularities	that	feel	almost	grainy.	Bird	RE.	Histologic	grade	A	classification	of	cancer	and	a	prognostic	indicator.	As	sites	of	inflammation	or	infection	will	also	display	increased	uptake	of	FDG,	care	must	be
taken	in	interpreting	PET	scans	of	patients	after	biopsy	or	surgery.	Appropriate	centering	of	the	abnormality	in	the	imaging	field	becomes	even	more	critical	with	this	equipment;	however,	the	420	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	stereo	pair	–X	A	stereo	pair	+X	scout	image	good	centering	–X	B	+X	scout	image	poor
centering	Figure	20-15	Horizontal	centering.	MQSA	states	that	the	optical	density	range—the	difference	between	the	film	with	the	highest	density	and	the	film	with	the	lowest	density—cannot	exceed	0.30	OD.	To	perform	the	lavage	procedure	(Figure	22-11),	the	duct	is	cannulated	with	a	catheter	that	is	attached	to	two	separate	ports,	one	for	Chapter
22	/	Breast	Cancer	Diagnostic	Technologies:	Today	and	Tomorrow	infusion	and	the	other	for	aspiration.	Search	for	Primary	Carcinoma	To	determine	if	an	undifferentiated	tumor	found	elsewhere	in	the	body	is	a	result	of	metastases	from	a	clinically	occult	breast	cancer,	the	mammogram	should	include	the	following:	•	•	•	•	CC	MLO	(SM-IL)	Bilateral
axilla	views	20	MLO,	if	the	patient	has	dense	glandular	tissue	In	some	cases	the	breast	cancer	will	remain	occult	on	the	four-view	study;	bilateral	axilla	views	may	reveal	lymph	node	involvement.	Kyphosis	Outward	curvature	of	the	spine,	causing	a	humped	back.	Boxes	and	cartons	should	not	be	opened	or	stored	in	the	darkroom,	to	prevent	dust
accumulation.	Much	of	what	she	will	read	should	give	her	hope.	Current	ultrasensitive	and	high-contrast	films	can	be	a	challenge	to	achieve	and	maintain	balance.	This	is	achieved	by	the	use	of	a	modem	and	telephone	line.	A	physician	trained	in	its	use	sets	up	the	biopsy	device	and	aligns	the	biopsy	device	to	the	center	of	the	target	tissue,	guided	by
the	image	on	the	display	monitor.	Without	a	service	contract,	that	can	be	difficult	and	expensive.Without	a	contract,	you	will	be	last	on	the	list	for	a	service	call.	Additionally	the	position	of	the	lesion	is	fixed	less	firmly,	making	it	more	difficult	for	the	radiologist	to	direct	the	needle	accurately.	Surgery.	With	magnification,	regardless	of	the
magnification	factor,	the	recording	system	is	still	limited	to	resolving	the	current	20	to	22	lp/mm.	It	can	be	felt	as	a	hard,	sore	spot	within	the	breast.	Where	are	they	located,	and	where	will	the	new	FFDM	equipment	be	placed?	Service	contracts	for	FFDM	equipment	are	costly	in	themselves.	This	was	cancer	upon	biopsy.	At	the	April	2005	meeting	of
the	CRCPD	(Conference	of	Radiation	Control	Program	Directors)	in	Kansas	City,	the	reasons	cited	for	most	mammography	facility	closures	(1599)	between	April	2001	and	January	2005	were:18	•	•	•	•	•	•	•	•	•	services	(Figure	4-9).	A	system	called	dynamic	area	telethermometry	(DAT)	has	been	514	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer
Treatment	Figure	22-5	The	Advanced	Research	and	Technology,	Inc.	The	ACS	was	concerned	about	recommending	mammograms;	many	were	not	high	quality.	Media	Refers	to	data	storage	options	for	digital	imaging	and	associated	medical	records.	Trade-offs	in	this	facet	of	x-ray	tube	design	are	common	because	these	three	factors	(heel	effect,
optical	density,	and	field	coverage)	are	closely	interrelated.	Carney	P,	Yi	J,	Abraham	L,	et	al.	Other	components	include	smaller	specialized	body	coils,	an	active	MRI	Equipment:	Cancer-Hunting	Tools	Let’s	take	a	look	at	an	MRI	unit:	(1)	the	parts	we	can	see	and	touch;	(2)	then	relate	how	these	tangible	“real”	parts	we	can	see	and	touch	work	together
with	the	“invisible”	parts:	RF	pulses,	magnetic	signals;	and	(3)	smart	practices—computer	algorithms	that	create	an	image	of	the	inside	of	the	body.	Am	J	Roentgenol	1995;165:19–25.	Most	technologists	have	undoubtedly	had	a	client	relate	a	personal	story,	or	one	that	involves	a	friend	or	relative,	in	which	mammography	did	not	find	cancer	when	a
lump	was	present;	these	women	see	no	reason	to	trust	the	examination	when	a	lump	does	not	exist.	The	x-ray	photons	that	pass	through	the	breast	strike	the	photoconductor,	which	is	made	of	amorphous	selenium	(a-Se)	(Figure	15-44).	The	most	common	sources	from	which	fog	develops	are	white	light	leaks	around	doors,	through	cracks	in	walls	or
ceilings	(especially	the	suspended	type),	or	where	processor	vibrations	cause	openings	in	gaskets	or	covers.	The	anatomic	structures	of	a	single	lobe.	When	this	is	not	possible,	place	a	small	amount	of	single-use	putty,	modeling	clay	or	aluminum	foil	in	the	uncovered	portion	of	the	imaging	field	to	act	as	a	wedge	filter,	which	will	decrease	pixel
overexposure	(Figure	20-52).	Note	that	this	should	be	in	addition	to	any	archive	that	may	exist.	The	patient	should	be	called	for	help	only	as	a	last	resort,	and	a	call	to	a	patient	about	biopsy	results	should	be	made	personally	by	the	radiologist.	The	system	will	place	a	large	saturation	pulse	at	the	resonant	frequency	of	fat,	relative	to	the	system’s	field
strength	and	based	on	the	resonant	frequency	of	water:	at	1.5	T,	fat	resonates	at	220	Hz	from	the	water	peak.	What	the	programmers	try	to	do	is	to	use	these	techniques	to	search	for	the	same	pattern	recognition	features	as	the	radiologists.	Improper	chemical	replenishment	or	increased	solution	temperatures	can	also	fog	the	image.	Self-exams,
mammograms	recommended.	It	usually	involves	only	2	x-rays	of	each	breast.	How	can	MRI	exploit	this	natural	property	of	spin?	With	a	screen–film	system,	shift	of	the	image	receptor	with	x-ray	tube	movement	is	necessary	to	prevent	superimposition	of	the	planar	images.	Ultrasound’s	distinctive	role	in	breast	cancer	diagnosis.	The	lateral	and	inferior
aspects	of	the	breast	are	mobile	rather	than	fixed,	which	can	facilitate	the	positioning	process.	Caffeine	restriction	Caffeine	and	other	xanthine	derivatives	have	an	estrogen-like	effect	on	breast	tissue,	resulting	in	fluid	retention	that	makes	the	breasts	tender.	Susan	G.	Several	types	of	densitometers	have	specific	uses.	A	scout	paddle	with	a	larger
field	of	view	assists	the	technologist	in	finding	a	difficult	to	visualize	abnormality.	This	results	in	a	collection	of	digital	data	that	describes	precisely	the	x-ray	intensity	that	strikes	each	pixel	(Figure	15-42).	Silver	halide	ions	contain	innumerable	microcrystals	of	silver,	bromide,	chloride,	and/or	iodide.	In	a	two-phase	cycle	of	resonance	and	relaxation,
spin	creates	magnetism	in	the	proton	particle’s	nucleus.	See	also	Digital	mammography	accept/reject,	344	advantages	of,	321–322	analog	and,	316	hardware	differences,	316t	software	differences,	316t	description	of,	315,	328	disadvantages	of,	322–324	consolidation,	323	cost	effectiveness,	322–323	digital	image	standardization,	324	dual	operation,
323	image	receptor	support	device	(IRSD),	324	increased	time	for	radiologists,	323	monitor	resolution,	324	prior	mammograms,	323	rule	of	thumb,	323	spatial	resolution,	324	DQE	in,	339,	339f	evaluating,	337	exposure	number	in,	343–344	functions,	327	historical	background,	313	invisible	cloak	in,	fashioning,	327–328	MTF	in,	338–339,	339f	outputs
for,	344	phototiming,	342–343	Index	precision,	327,	327f	producing,	350	production	of,	330,	330f	quality	of,	336–337	factors	affecting,	337–338	SNR	in,	338,	338f	Digital	imaging	and	communications	in	medicine	(DICOM),	324,	383	SMPTE	test,	376,	378–379,	378f	Digital	mammograms	accept/reject,	344	analog	vs.	With	all	other	mammography	x-ray
tube	configurations,	this	area	of	high	resolution	will	range	from	4	to	8	cm	from	the	chest	wall	edge	out	toward	the	nipple	edge.	Rotating	the	hand	piece	to	mark	clock	time	allows	multidirectional	sampling.	Coordinate	system	System	(such	as	Cartesian	or	polar)	to	designate	the	location	of	an	abnormality.	Should	you	compare	your	films	against	your
competitors?	In	most	cases,	this	is	with	the	feet	facing	straight	forward	toward	the	unit,	perpendicular	to	the	front	edge	of	the	breast	tray.	2009;30(2):424–429.	It	is	also	used	for	patients	who	present	with	lymphadenopathy	(swollen	lymph	nodes)	and	when	searching	for	primary	cancer	(after	a	diagnosis	of	unspecified	cancer	elsewhere	in	the	body).	It
is	also	known	as	3D	conformal	radiation	therapy.	The	effective	voltage	component	of	the	AC	waveform	is	equal	to	the	DC	power.	These	results	showed	digital	surpassed	analog	imaging	when	imaging	a	glandular	breast,	and	the	results	were	equal	when	dealing	with	an	adipose	breast.	Digital	is	a	pardigm	shift.	Note	that	density	differences	are
apparent,	but	the	contrast	is	not	appreciably	altered.	CR	imaging	must	contend	with	light	scatter	from	the	laser	light	that	scans	the	imaging	plate.	Ultrasound	and	physical	examination	rule	out	a	new	growth,	but	the	following	methods	will	also	allow	a	more	definitive	interpretation	of	the	study.	This	combination	results	in	99%	accuracy	in	locating	the
sentinel	node.	The	halfvalue	layer	of	the	x-ray	beam	must	be	adequate	to	minimize	the	dose	of	radiation	given	to	the	patient,	but	it	can’t	be	so	high	that	it	minimizes	the	contrast	necessary	for	quality	mammographic	images.	Tangential	View	for	Skin	Calcium	If	the	suspicious	calcium	is	observable	in	two	projections,	determine	the	location	and	proper
C-arm	angle	as	mentioned	earlier	(see	Chapter	9	for	localizing	techniques).	This	is	critical	for	distinguishing	new	abnormalities	(Figure	10-3)	and	for	reassurance	of	normal	variation.	Stay	tuned.	A	single	FFDM	image	is	approximately	50	MB;	multiply	that	by	four	views	per	patient,	and	the	average	digital	mammogram	requires	approximately	200	MB
of	storage	space.	Within	the	mammary	gland	is	a	complex	network	of	branching	ducts.	Oncogenes	(genes	with	mutations	known	to	initiate	cancer)	are	responsible	for	hereditary	breast	cancers	BrCA1	and	BrCA2,	accounting	for	5%	to	10%	of	all	breast	cancers.7	For	the	other	90%	to	95%	of	breast	cancers,	the	cause	is	a	mutation	to	genes	in	healthy
breast	cells.	What	is	the	suspected	cause	of	the	dramatic	decline	in	breast	cancer	incidence	beginning	in	2002?	Made	of	transparent	polyester,	the	film	base	is	usually	tinted	blue	to	reduce	glare	from	light	transmitted	from	the	viewbox	so	the	radiologist’s	eyes	will	not	become	fatigued	so	quickly.	I	am	deeply	grateful	to	the	publisher,	Lippincott
Williams	&	Wilkins,	for	granting	us	the	opportunity	to	continue	the	updates	to	the	first	(1992)	and	second	(2001)	editions	of	our	book.	Image	metrics	are	the	numeric	measurements	taken	of	the	image.	Control	of	breast	cancer.	Central	to	medial	abnormalities	evident	on	the	craniocaudad	projection	can	be	lost	on	the	MLO.	BMDO	Technology
applications	in	biomedicine.	The	ionization	chamber	exposure	reading	and	the	milliampere-second	are	recorded	for	each	exposure.	What	views	are	necessary	to	pinpoint	the	location	of	a	lesion?	When	she	does	this,	she	may	alter	her	position	as	the	lungs	expand	and	the	ribs	move	to	accommodate	them.	Each	variable	could	distort	the	image	or	in
combination	render	a	radiograph	that	is	difficult	to	interpret.	Breast	Self	Examination.	It	is	the	most	commonly	used	short-term	storage	technology.	•	Weight	gain:	This	is	common,	especially	if	the	woman	enters	menopause	as	a	result	of	chemotherapy.	(The	ACR	BI-RADS	Category	Code	for	this	is	[0]—“Needs	Further	Evaluation.”	The	Chapter	13	/
Quality	Assurance	in	Film/Screen	Mammography	MQSA	mammography	report	category	is	“Incomplete:	need	additional	imaging	evaluation.”)	•	Number	of	biopsy	or	surgical	consultation	recommendations—	These	would	include	mammography	reports	which	read	“Suspicious	findings”	(ACR	BI-RADS	category	4)	and	“Highly	suggestive	of	malignancy”
(ACR	BI-RADS	category	5).	Some	positions	may	be	phased	out,	new	positions	may	be	created,	and	other	positions	will	evolve	to	compensate	for	the	process	changes	(Figure	16-5).	If	shield	is	moveable	it	must	have	interlock	to	prevent	exposure	if	not	in	place	properly”.5	Filters	If	filters	can	be	changed,	the	unit	must	clearly	display	which	filter	is	in
place.	Within	each	mammary	gland	is	a	network	of	sacs	that	produce	milk	during	lactation	and	send	it	to	the	nipple	via	a	system	of	ducts.	Estimation	of	radiation	risk	from	screening	mammography:	recent	trends	and	comparison	with	expected	benefits.	The	total	length	of	pregnancy	and	lactation,	in	these	cases,	may	exceed	recommended	screening
intervals	for	high-risk	women.	Help	form	the	breast	into	a	relatively	flat	surface	over	which	compression	could	be	distributed	evenly	Analog	and	digital	mammograms	do	not	visualize	the	ribs;	therefore,	the	use	of	sponges	is	not	necessary.	To	become	more	adept	at	perceiving	contrary	mammographic	patterns,	investigate	the	normal	patterns	of	breast
tissue	(see	Chapters	5	and	7).	In	addition	to	providing	the	means	for	accurate	localization,	abnormality	shift	and	display	of	the	planar	images	provide	useful	information	for	both	the	clinician	and	the	technologist	performing	the	procedure.	The	vast	majority,	up	to	75%	of	breast	cancer,	occurs	in	women	with	none	of	the	known	risk	factors.	No
intermediary	step	is	involved.	So,	with	that	cautionary	note	and	a	newly	enforced	discipline	of	reading	carefully	before	acting,	you	will	enjoy	one	of	the	benefits	of	digital	mammography.	Aberdeen;	June	1992;7:2860–2862.	These	patients	may	appear	flushed,	may	sweat	excessively,	have	palpitations	or	increased	blood	pressure,	or	may	even
hyperventilate	or	faint.	The	QA	recommendations	of	the	workstation	manufacturer	are	generally	the	required	testing	that	should	be	followed.	Cambridge:	Blackwell	Science;	1996:161.)	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	technologist	determines	location,	it	might	be	useful	to	place	an	ink	or	a	lead	marker	on	the	patient’s	skin	to
correlate	to	the	approximate	location	of	the	abnormality.	Lymph	Nodes	Lymph	nodes	in	the	axilla	as	well	as	intramammary	lymph	nodes	are	common	(Figure	6-17).	Digital	imaging	and	communications	in	medicine	(DICOM)	A	bridge	between	PACS	and	HIS/RIS	and	FFDM.	Prophylactic	Ovary	Removal	This	elective	surgery	removes	the	ovaries	and
fallopian	tubes	and	may	be	done	for	people	at	an	increased	risk	of	developing	ovarian	and/or	breast	cancer.	Andolina,	V.,	Chapter	23—Mammography	in	Volume	2,	Merrill’s	Atlas	of	Radiographic	Positioning	and	Procedures,	Frank	ED,	Long	BW,	Smith	BJ.	268	•	Unit	2	/	Film/Screen	Mammography	Figure	11-63	The	monitors	located	below	the	film	belts
of	the	motorized	viewer	show	the	output	of	the	CAD	system.	A	tangential	view	demonstrates	this	calcium	(arrowhead)	evident	on	the	CC	and	MLO	projections	to	be	in	the	skin.	Gadolinium	A	paramagnetic	substance	used	as	the	active	component	of	most	contrast	agents	in	MR	imaging	because	of	its	effect	of	strongly	decreasing	the	T1	relaxation	times
of	the	tissues	to	which	it	has	access.	Ultrasound	does	not	image	the	fine	calcifications	that	accompany	35%	to	45%	of	breast	cancers	and	is	a	particularly	important	marker	for	identifying	cancer	in	younger	women.	Specially	designed	black	lights	are	available	for	checking	the	darkroom	for	dust.	An	Institutional	Review	Board	(IRB)	may	be	required	to
approve	and	oversee	the	clinical	trial	to	protect	the	health	and	the	rights	of	the	study	participants.	Local	recurrence	is	more	likely	with	lumpectomy.	The	Axillary	Tail	(AT)	Application	A	The	AT	view	(Figure	7-52)	may	be	used	to	better	demonstrate	the	entire	axillary	tail,	glandular	breast	tissue	very	high	in	the	axilla	that	is	perhaps	inadequately
imaged	on	the	MLO,	as	well	as	most	of	the	lateral	aspect	of	the	breast.	CHEMOTHERAPY	Surgery	to	remove	the	tumor	is	the	first	step	on	the	path	to	recovery.	For	example,	a	100	GB	drive	is	actually	only	1,000,000,000	bytes,	or	100	GiB	(gibibytes),	which	is	really	only	940	GB.	The	PPV	is	directly	proportional	to	the	age	of	the	population;	the	older	the
population,	the	higher	the	PPV	because	the	incidence	of	cancer	is	higher.	This	prescan	optimizes	the	system	according	to	the	size	and	density	of	the	breast	tissue.	The	ANSI	standard	has	been	adopted	as	the	de	facto	world	standard	for	some	products	such	as	software	and	technologic	equipment.	A	perfect	all-in-one	solution	for	coursework,	board
prep,	and	clinical	practice,	this	bestseller	reflects	the	latest	ARRT	educational	and	certification	exam	requirements,	as	well	as	the	ASRT	recommended	curriculum.	If	the	client	has	private	health	insurance,	only	8%	of	breast	cancer	cases	are	later	stages	III	or	IV;	18%	if	uninsured;	19%	if	Medicaid	provides	health	insurance	coverage	(Table	2-9).	Lymph
consists	of	a	clear	liquid	portion,	varying	numbers	of	white	blood	cells	(chiefly	lymphocytes),	and	a	few	red	blood	cells.	This	large,	heavy	pendulous	breast	droops	excessively	on	the	MLO	projection	(A);	because	the	MLO	is	less	than	ideal	for	imaging	the	anterior	breast	tissue,	a	third	view	of	a	true	lateral	ML	(B)	provides	better	representation	of	the
ductal	structures.	Without	patient	assistance,	obtaining	the	mammogram	can	be	Patients	with	implants	Subareoloar	Palpable	abnormality,	to	visualize	borders	with	better	detail;	often	used	in	conjunction	with	magnification	difficult.	Use	moderate	compression,	as	the	patient	must	sit	with	her	breast	compressed	until	this	film	is	reviewed	by	the
radiologist.	Logan-Young	W.	During	ovulation,	epithelial	cells	proliferate	in	the	lobule	in	response	to	progesterone,1	forming	new	TDLUs.	The	lobules	enlarge	and	the	terminal	ductules	are	more	apparent.	Positioning	identifiers	A	system	for	using	the	abbreviation	or	code	identity	for	a	mammographic	position.	CONSISTENT	VIEWING	When	viewing
the	mammogram,	be	consistent.	The	differences	in	the	optical	densities	measured	at	each	half-second	show	a	dramatic	decline	in	density	through	2.5	seconds	for	type	B	film.	Raise	the	ipsilateral	arm	to	shoulder	level,	forming	a	right	angle	with	the	body;	elevate	the	image	receptor	to	this	level.	Doctors	noted	their	patients	using	raloxifene	developed
fewer	breast	cancers.	Other	equipment	manufacturers	have	the	technologist	establish	the	window/level	display	for	each	exposure	to	look	good	to	them.	This	category	can	be	subdivided	into	further	classifications	for	use	within	a	facility:	a.	The	mass	.	The	lateral	aspect	of	the	ipsilateral	breast	should	be	closest	to	the	image	receptor.	Figure	19-13	The
patient	lies	supine	as	the	technologist	inserts	the	cannula	into	the	duct	during	the	ductogram	procedure.	Optimum	x-ray	spectra	for	mammography.	National	Research	Council.	Staffing?	Cleaning	with	antiseptic:	Lightly	cleanse	the	area	within	the	biopsy	window	using	alcohol	or	a	povidone–iodine	solution	(Figure	20-22G).	Lossy	compression	allows	a
greater	degree	of	compression,	about	a	30:1	ratio,	so	that	the	information	will	fit	in	Chapter	16	/	Digital	Integration	and	Workflow	in	Mammography	a	much	smaller	package.	(A)	A	craniocaudad	mammogram	exhibiting	a	large	spiculated	“mass”	medially	(arrowheads)	in	a	dense	breast.	Continue	to	hold	the	breast	outward	and	upward	at	all	times	while
applying	compression	to	ensure	visualization	of	posterior	tissue	and	the	IMF.	Goergen	S,	Evans	J,	Cohen	G,	et	al.	(Image	courtesy	of	Eureka	X-ray	Tube,	Inc.)	amount	of	tube	tilt,	and	the	SID	(Figure	11-31).	From	the	missile	defense	program,	where	fighter	pilots	have	just	a	few	seconds	to	identify	missiles	or	the	shape	of	incoming	planes,	the	radiology
community	now	uses	pattern-recognition	software	to	detect	the	shape	of	breast	cancer:	CAD,	or	computer-aided-detection,	evolved	from	MAD,	missile-aided-detection.	If	the	radiograph	is	overexposed,	the	structures	of	interest	will	fall	within	the	shoulder	of	the	curve,	corresponding	to	the	higher	optical	densities.	Completed	axilla	position	utilizing	(A)
the	quadrant	paddle	and	(B)	the	spot	compression	paddle.	The	Dallas	Morning	News.	He	said	treatment	was	futile	and	that	the	woman	should	be	left	alone.	There	are	three	phases	for	the	development	of	breast	cancer:3–5	Initiation:	A	mutation	occurs.	Sampling	1.	Any	time	the	diagnostic	quality	of	the	films	is	threatened,	a	service	representative
should	be	contacted	or	other	corrective	measure	taken.	If	the	abnormality	is	not	visible	on	one	or	both	images	(sometimes	the	needle	obscures	the	abnormality),	then	it	is	necessary	to	repeat	the	stereo	pair	after	removing	the	needle.	Digital	images	are	stored	in	PACS.	an	SIO	projection	with	the	arm	up	and	over	(note	the	inclusion	of	the	LOQ)	The
mammogram	demonstrates	medial	tissue	running	off	the	film	on	the	CC;	inferior	tissue	is	lost	on	the	MLO.	Interventional	radiologist	A	radiologist	who	uses	image	guidance	methods	to	gain	access	to	vessels	and	organs.	on	postfire	images.	1997;24:33–38.	MQSA	was	an	outgrowth	of	this	plan.	If	the	abnormality	is	not	visualized,	recheck	the	centering
on	the	scout	image	and	also	check	the	technical	factors.	A	radiation	therapy	treatment	for	cancer	that	involves	placement	of	a	radioactive	material	directly	inside	the	body,	in	or	near	the	tumor,	for	a	specific	amount	of	time	and	then	is	withdrawn.	Refer	to	Figure	4-11	and	the	text	and	respond	to	the	following	questions.	Most	stereotactic	procedures
are	straight	forward,	requiring	an	understanding	of	the	biopsy	process.	This	project	was	renewed	in	2004,	ending	in	2008.	Breast	cancer	detection	guidelines	for	women	aged	40–49	years:	rationale	for	the	American	Cancer	Society	reaffirmation	of	recommendations.	These	structures	can	imitate	architectural	distortion,	a	distinctive	sign	of	carcinoma.
Kilobyte	(KB)	A	kilobyte	is	210	or	1,024	bytes.	The	positive-angled	image	should	always	be	placed	to	one	side	of	the	film	or	monitor	(left	or	right)	and	the	negative-angled	image	should	always	be	placed	on	the	opposing	side	(Figure	20-11).	2006;33(10):3637–3639.	34.	Acquisition	of	two	planar	images	from	different	source	positions	provides	the	means
for	3D	localization.	Precise	records	can	also	pinpoint	problems	with	the	x-ray	unit	or	processor.	An	override	feature	is	essential	to	disengage	the	automatic	function	when	necessary	(ex:	preoperative	wire	localizations	or	for	a	client	whose	balance	is	unsteady).	Thick	gowns	or	capes	in	both	small	and	large	sizes	that	provide	full	coverage	for	all	women
are	an	important	consideration.	Meanwhile,	breast	MR	with	an	approach	to	staging	cancers	was	widely	adopted	in	other	countries	with	developed	healthcare	systems,	while	there	were	very	different	views	on	the	merits	and	ramifications	of	preoperative	MRI	examinations.3,12,26,27,42,50,75	ACS	2007	meetings	resulted	in	the	first	U.S.	guidelines
specific	to	breast	MR	screening.	Middleton	MS,	McNamara	MP.	Lippincott	Williams	&	Wilkins;	2006:691–728.	C	Figure	13-9	(A)	An	analogue-type	bathroom	scale	can	be	used	to	measure	the	maximum	pressure	obtained	by	the	compression	device.	Digital	versatile	disc	(DVD)	A	form	of	storage	media	that	uses	the	same	technology	as	a	CD	but	has	a
higher	density	of	pits	on	each	layer	of	the	disc.	The	procedure	is	performed	in	conjunction	with	cyst	aspiration.	What	is	an	H&D	curve?	Credentialing	is	another	major	obstacle.	Film	tray	Receptor	for	film	cassettes	in	analog	mammography	machines.	Bleeding:	Extensive	bleeding	at	the	biopsy	site	is	not	common;	however,	always	drape	the	lower	half
of	the	patient’s	body	to	prevent	staining	clothes	or	skin.	The	breasts	are	mirror	images;	mammographically,	the	distribution	of	the	glandular	tissue	should	appear	the	same,	with	minor	variation	from	one	breast	to	the	other.	Image	quality	is	affected	by	the	signal-to-noise	ratio.	The	image	receptor	is	placed	just	below	shoulder	level,	and	the	patient’s
ipsilateral	arm	is	draped	over	and	behind	it,	with	the	elbow	flexed	and	the	hand	resting	on	the	positioning	bar.	Any	mammographic	view	can	be	performed	using	magnification,	but	the	amount	of	tissue	that	can	be	imaged	will	be	confined	to	a	much	smaller	area.	This	prohibits	the	proper	representation	of	the	ductal	structures.	See	also	Medical
Outcomes	Audit	ACR	guidelines	for,	284	BI-RADS	assessment	categories,	287–288	communication	channels,	288	manuals,	287	review,	288	components	of,	288	documentation	schedule,	286t	equipment	compatibility,	285	monitoring	and	maintenance,	285	purchase	specifications,	285	590	•	Index	Quality	assurance	(QA)	program	(Continued)	equipment
testing,	288–301	physicist’s	tests.	However,	many	mammographers	have	been	exempt	from	the	changes	because	the	mammography	department	may	not	have	been	included.	Most	often	fat	necrosis	occurs	after	biopsy	or	Figure	6-24	Rim	calcification,	occurring	in	a	cyst,	is	considered	benign.	Repeat	studies	should	be	reserved	for	the	skin	wrinkle	that
truly	interferes	with	interpretation;	do	not	repeat	just	to	produce	a	perfect	mammogram.	The	method	of	fixation	depends	on	the	specifications	of	the	laboratory	where	the	sample	will	be	sent.	Disease	of	the	Breast.	If	the	abnormality	is	evident	on	both	views,	then	image	in	both	projections.	This	is	a	subjective	judgment;	different	people	will	see
different	numbers	of	test	objects	in	the	same	image.	Ectopic	tissue	occurs	most	often	in	the	low	axillary	region.	Women	saw	the	dramatic	decrease	in	the	number	of	deaths	due	to	cervical	cancer	because	the	Pap	smear	was	used	in	mass	screening;	they	hoped	screening	mammography	could	reduce	the	death	rate	from	breast	cancer.	Sorry,	wrong
again.	See	Inferomedial–superolateral	oblique	(ISO)	projections	IT.	The	heart	of	the	new	unit,	the	molybdenum	target	tube,	evolved	from	technology	developed	for	quality	control	efforts	in	automobile	and	truck	tire	production.	DQE	is	a	measure	of	the	combined	effects	of	noise	and	contrast	expressed	as	a	function	of	object	detail;	DQE	also	compares
dose	(Figure	15-18).	Histologic	correlation	is	necessary	to	ensure	lesion	sampling.3,14,26,82,83	We	have	witnessed	a	remarkable	evolution	in	surgical	treatment	from	Halstead’s	first	radical	mastectomy	in	1882	to	current	medical	practice	favoring	breast	conservation	procedures.	An	SIO	view	(E)	allows	capture	of	this	nonvisualized	tissue.	Sickles	EA.
Once	found,	it	usually	takes	less	than	a	minute	to	cannulate	the	duct,	however,	small	ducts	or	ones	located	in	difficult	to	cannulate	areas	(such	as	a	fissure	within	the	nipple)	may	take	much	longer.	Floors,	vents,	safelights,	cupboards,	hoses—all	places	where	dust	accumulates—should	be	thoroughly	cleaned	once	a	week.	In	a	PACS,	a	worklist	is
typically	a	list	of	patients	that	are	scheduled	for	examination	and	is	displayed	at	the	modality,	or	it	may	be	a	list	of	patients	who	have	studies	that	are	to	be	reported.	Breast	tissue	that	rests	on	top	of	this	area	will	not	be	visualized.	Some	mammography	facilities	will	wait	to	replace	their	perfectly	functional	analog	units	until	they	can	no	longer	be
properly	maintained	and	serviced,	while	others	will	wait	for	government	regulations	to	place	a	sunset	date	on	analog	imaging,	just	as	they	did	in	2009	with	analog	TV	broadcasting	being	phased	out	in	favor	of	high-definition	digital	programming.	At	first	blush,	it	might	seem	that	we	are	throwing	away	a	lot	of	information,	reducing	each	pixel’s	number
of	shades	of	gray	from	16,000	to	256,	however,	the	human	eye	cannot	see	more	shades	of	gray	so	nothing	perceptible	is	lost.	The	indirect	digital	conversion	methods	are	CR	mammography	and	a	system	that	uses	cesium	iodide	(CsI).	If	the	patient	does	not	need	a	mastectomy,	she	will	achieve	better	cosmetic	results	if	her	lesion	has	been	localized



preoperatively.	1982;142:713–718.	Computer-Aided	Detection	Figure	22-1	Ultrasound	reveals	a	hypoechoic	mass	with	irregular	borders.	Logan-Young	W,	Dawson	AE,	Wilbur	DC,	et	al.	X-ray	tube	or	image	receptor	movement	and	acquisition	order	are	all	possible	errors.	TEST	SCHEDULES	All	manufacturers	of	FFDM	equipment	have	set	testing
protocols	and	schedules	for	their	equipment.	In	addition,	the	rough	texture	of	carpeting	loosens	dirt	from	shoes,	which	also	becomes	airborne.	Hogge	JP,	Zuurbier	RA,	de	Paredes	ES.	Mammographers	Targeted	Physicians	who	specialize	in	emergency	medicine,	obstetrics	and	gynecology,	and	breast	imaging,	all	of	which	involve	greater	risk	of	poor
outcomes,	are	targets	for	the	trial	bar.	However,	because	grids	absorb	radiation	and	the	majority	of	mammographers	in	the	United	States	use	grids	routinely,	it	is	often	necessary	to	increase	the	Figure	11-12	Two	radiographs	of	an	aluminum-stepped	wedge	made	with	the	same	kilovoltage,	but	with	changes	in	milliamperage	(one	was	exposed	at	5
mAs,	the	other	at	10	mAs).	(Q)	Postfire.	Higher	DQE	results	in	a	less	noisy	image	and	better	detection	of	low-contrast	pathology	such	as	masses.	Correct	electronic	view	marker	(ex.	Molybdenum	target	units	should	have	a	range	of	at	least	24	to	32	kVp	in	no	greater	than	1	kVp	increments.	Automatic	film	processing	in	medical	imaging.	An	estimated
95%	of	breast	cancers	begin	in	the	cells	lining	the	breast	ducts.	The	small	duct	just	outside	and	leading	to	the	lobule	is	the	extralobular	terminal	duct.	This	is	understood	as	the	normal	architecture.	A	2004	study	reported:30	1.	2003;12:3–8.	kVp	accuracy	and	reproducibility	This	test	is	performed	to	determine	if	the	kVp	indicated	on	the	unit	is	the
actual	kVp	that	is	produced	by	the	unit,	and	that	it	is	consistently	reproducible.	Palpation	of	the	medial	half	of	this	woman’s	breast	reveals	a	lump	in	the	upperinner	quadrant	at	approximately	a	clock	time	of	half	past	10.	In	referring	to	a	growth,	abnormal	may	mean	that	it	is	cancerous	or	premalignant	and	likely	to	become	cancer.	Formulating	X-ray
Techniques.	Describe	several	visual	characteristics	of	malignant	calcifications.	2007;8:22.	For	instance,	an	FFDM	(full	field	digital	mammography)	unit	from	manufacturer	A,	should	communicate	with	a	hardcopy	film	laser	printer	from	manufacturer	B.	The	more	eyes,	the	better	to	see?	This	pedicle	may	be	excessively	wide	547	•	Glossary	or
excessively	thin;	one	of	the	reasons	for	the	varying	sizes	and	shapes	of	breasts.	49.	Provides	a	baseline	to	compare	with	future	studies.	Women	who	have	a	lifetime	risk	of	developing	breast	cancer	of	20%	to	25%	or	more	using	standard	risk	assessment	models.	With	only	a	couple	lymph	nodes	to	examine,	the	pathologist	is	able	to	evaluate	each	lymph
node	in	greater	detail;	typically	the	pathologist	will	examine	60	sections	per	node	to	look	for	micrometastases.	Larger	facilities,	or	those	with	multiple	off-site	mammography	locations,	may	find	it	advantageous	to	meet	more	often.	However	the	mammography	monitors,	good	as	they	are,	cannot	display	the	same	sharp	pixel-by-pixel	resolution	captured
by	the	digital	array	of	the	mammography	machine.	Available	at:	,psu/internet	policy/networks.asp.	This	is	where	we	need	the	breakthrough,	to	have	the	greatest	impact	on	prevention.	Ferromagnetic	A	material	containing	iron	having	a	magnetic	property	that	produces	a	strong	and	powerful	attraction	between	that	object	and	the	center	of	the	magnet.
These	three	important	contributions	solved	a	major	shortcoming	of	early	mammography:	low-contrast	images.	Imaged	sections	are	then	placed	adjacent	to	each	other	to	display	the	entire	breast	without	a	loss	of	imaged	tissue.	2007;57(6):326–334.	Depending	on	the	modality	used	for	biopsy,	FNAC	can	be	accomplished	in	a	relatively	short	period	of
time—3	to	30	minutes.	This	possible	lack	of	communication	is	almost	as	frustrating	and	vexing	to	the	manufacturers	as	it	is	to	the	users	of	the	equipment.	Film	reciprocity	characteristics.	Initial	experience.	Screen/film	mammography	is	still	regarded	as	the	gold	standard,	and	has	the	largest	number	•	51	of	units	in	operation	nationally.	The	images
that	benefited	the	most	from	the	grid	were	of	breasts	that	were	greater	than	6	cm	when	compressed	or	contained	more	than	50%	radiographically	dense	tissue.10	Moving	grids	have	been	in	existence	since	1978,	when	the	Philips	Medical	Company	introduced	the	soft	grid	for	mammography.	However,	sudden	inversion	or	flattening	of	the	nipple	can
indicate	underlying	malignancy.	EQUIPMENT	TESTING	The	most	time-consuming	component	of	a	QA	program	is	the	testing	performed	on	the	equipment,	also	known	as	QC.	This	percentage,	or	rate,	is	calculated	by	dividing	the	number	of	true	positives	by	the	total	number	of	cancerous	tumors	found.	Sardanelli	F,	Giuseppetti	G,	Panizza	P,	et	al.	•	Use
a	shorter	stroke	biopsy	instrument.	NPCR	complements	the	National	Cancer	Institute’s	(NCI’s)	Surveillance,	Epidemiology,	and	End	Results	(SEER)	registry	program.	Specificity	has	limited	value	as	an	evaluative	tool	in	mammography	because	the	range	in	variation	is	small	and	also	because	the	nature	of	true-negative	examinations	is	not	biopsy
proven	and	cancer	may	be	revealed	in	retrospect	more	than	1	year	after	a	normal	reading.	Breast	Implant	Imaging	(Chapters	9	and	10).	NMR	probes,	specialized	electronic	signal	pick-up	devices,	are	a	vital	component	of	instrumentation	linked	to	the	acquisition	of	hydrogen	protons’	signal.	These	bars	of	varying	densities	range	from	radiolucent,	clear
(step	1	has	no	exposure)	to	radiopaque,	black	(step	21),	which	is	the	maximum	optical	density	darkening	the	film	can	obtain.	From	2002	through	2003	the	average	full-time	equivalent	radiologist	interpreted	13,900	examinations	per	year,	an	8.1%	increase	since	1998	and	a	25%	increase	since	1991	to	1992.57	Radiologists	feel	the	pressure.	Estrogen
Any	of	a	group	of	steroid	hormones	that	promote	the	development	and	maintenance	of	female	characteristics	555	•	Glossary	of	the	body.	Although	some	clients	attempt	to	position	their	own	breasts	during	the	mammogram,	it	is	the	technologist	who	should	position	the	breast.	2006;187:20–28.	1992;339:412–414.	Key	Terms	•	analog	mammography	•
breast	cancer	2	•	dedicated	mammography	unit	•	digital	mammography	•	screening	mammography	•	xeroradiography	Chapter	1	/	History	of	Mammography	“I	remember	the	exact	moment	I	found	my	breast	cancer.Time	stood	still	as	my	heart	pounded.	DICOM	data	typically	include	more	information	than	can	be	shown	on	screen.	Angiogenesis	The
development	of	new	blood	vessels.	In	this	instance,	the	technologist	must	reposition	the	breast	to	decrease	compression	thickness.	Recommendations	1.	Rarely,	a	caudocranial	view	(FB	or	reverse	CC)	may	be	indicated	to	localize	a	centrally	located	mass	in	the	lower	half	of	the	breast.	The	LM	is	also	a	legitimate	replacement	for	the	MLO	projection	in
the	nonconforming	patient	(see	Chapter	8).	Fatty	and	glandular	mix—usually	benign.	It	is	far	more	important	to	select	a	technologist	who	has	a	passion	for	this	specialty	examination;	these	technologists	help	make	a	program	successful	by	their	pride	in	Retrospective	Cost-effectiveness	Analysis	of	Screening	Mammography	Total	quality-adjusted	life-
years	(millions)	950	100%	participation	949	70%	participation	948	50%	participation	947	actual	U.S.	screening	patterns	from	1990	to	2000	946	945	100	150	200	Total	cost	250	Figure	2-8	Retrospective	cost-effectiveness	analysis	of	screening	mammography.	Promotion:	A	process	where	mutant-damaged	cells	can	be	further	weakened	by	any	number
of	agents	such	as	cigarettes,	some	household	chemicals,	injury,	or	exposure	to	carcinogenic	agents.	An	A	CURRENT	BREAST	MR:	WHAT	BREAST	MR	CONTRIBUTES	Physicians	cite	professional	publications	and	case	examples	from	their	clinical	experience	to	illustrate	the	use	and	benefits	of	breast	MR.	Screening	women	at	high	risk	for	breast	cancer
with	mammography	and	magnetic	resonance	imaging.	Document	scars,	moles,	skin	lesions,	and	prior	biopsy	sites.	Positioning	the	breast,	initiating	the	x-ray	exposure	button,	and	processing	the	latent	image	are	the	final	steps	in	the	imaging	process.The	“professional	technologist”	will	also	understand	how	to	maximize	the	inherent	strengths	in	the
design	features	of	the	mammography	unit,	the	film,	and	the	automatic	processor	while	minimizing	the	weaknesses.	Still	holding	the	breast	between	the	thumb	and	forefinger,	lower	the	compression	paddle	while	pulling	the	breast	tissue	forward	and	outward,	allowing	the	implant	to	be	displaced	posteriorly.	•	Touch	sensitive	along	the	scar.	Correlative
physical	examination	4.	The	HVL	should	not	decrease	by	more	than	20%	after	removal	of	all	material	between	the	x-ray	filter	and	the	breast—that	is,	minimum	filtration	should	come	from	the	K-edge	filter	and	not	from	the	beryllium	window,	the	mirror,	or	the	compression	device.5	Stationary	Versus	Rotating	Anodes	An	advantage	of	the	rotating	anode
is	a	higher	tube	loading	capability;	therefore,	the	mA	can	be	higher	and	the	exposure	times	can	be	reduced.	22.	The	initial	mammogram	after	starting	HRT	is	the	most	critical	and	may	require	supplementary	views	and	a	work-up	to	prove	hormonal	effect.	Figure	20-47	demonstrates	possible	errors.These	same	visual	errors	may	have	several	causes.	ON
THE	HORIZON—PROMISING	NEW	IMAGING	TECHNOLOGIES	Breast	Tomosynthesis	Heralded	as	a	breakthrough	technology	in	full	field	digital	mammography,	breast	tomosynthesis	is	poised	to	be	the	next	state-of-the-art	screening	and	diagnostic	breast	imaging	modality	(Figure	22-7).	Mediolateral	oblique	mammogram	demonstrating	characteristic
calcification	of	an	artery	(arrows).	Raw	image	Unprocessed	digital	imaging	files,	meaning	all	the	image	processing	has	yet-to-be	done	by	the	computer.	1978;126:243.)	Compression	Paddle	Design	Manufacturers	have	dramatically	improved	the	design	of	compression	devices	from	that	of	earlier	versions.	Cambridge:	Blackwell	Science;	1996:167.)
many	methods	available	will	help	to	achieve	success.	However,	a	malignant	mass	may	present	with	a	smooth	border	as	well;	2%	of	breast	cancers	have	smoothly	marginated	borders.	Fog	may	not	be	distinguishable	on	routine	radiographs	because	of	differing	exposure	factors,	densities,	and	scatter	radiation.	Ultrasound-Guided	Biopsy	(Sonographic)
Sonographic	biopsy	can	be	used	to	biopsy	palpable	or	nonpalpable	abnormalities	and	is	a	quick	and	efficient	means	to	acquire	tissue	samples.	The	patient	should	hold	the	handrail	loosely	for	stabilization.	Insufficient	output	means	longer	(above	3.5	seconds)	exposure	times	or	requires	higher	kilovolt	peak	settings.5	Filtration	Glass	windows	are	used	in
general	x-ray	machine	tubes.	Koning	Corporation	(Rochester,	NY)	Cone	Beam	CT	for	the	breast	was	introduced	at	RSNA	2006	(Figure	22-9).	Even	though	a	letter	is	sent	when	requesting	that	a	patient	return	for	additional	views	or	tests	after	a	screening	mammogram,	a	personal	phone	call	is	always	appreciated.	The	advent	of	Full-Field	Digital
Mammography	(FFDM)	technology	has	also	brought	some	changes	to	the	traditional	positioning	used	with	film/screen	mammography.	If	compression	on	the	anterior	breast	tissue	is	inadequate,	add	another	CC	for	the	anterior	breast	tissue.	A	change	in	this	readout	could	indicate	reproducibility	problems,	or	a	drift	in	the	milliampere	or	exposure
timer.	Flap	Reconstructive	Surgery	There	are	four	types	of	flap	reconstructive	surgery,	each	determined	by	the	donor	site.	The	true	lateral	ML	projection	(A)	will	determine	whether	the	lesion	is	superior	or	inferior	to	the	nipple	and	how	far	posterior.	•	Testing	positive	for	the	BrCA1	or	BrCA2	gene	mutation.	A	midpoint	assessment	of	the	American
Cancer	Society	challenge	goal	to	decrease	cancer	by	25%	between	1992	and	2015.	This	interaction	produces	an	electrostatic	image	with	high	spatial	resolution.	On	microscopic	examination,	the	cancerous	cells	invade	and	replace	the	normal	breast	tissue.	Sensitivity	of	MRI	versus	mammography	for	detecting	foci	of	multifocal,	multicentric	breast
cancer	in	fatty	and	dense	breasts	using	the	whole–breast	pathologic	examination	as	a	gold	standard.	Cryogen	Very	low-temperature	liquefied	gas;	used	with	superconducting	magnets.	This	diagram	illustrates	the	slowing	spinning	spiral	of	an	atom.	•	325	6.	Legal	trends	in	imaging.	1989.	MD	marks	exam	“Finding”	in	PACS	Upon	import	to	PACS		exam
status	changes	Exam	staus	changes	+	HL7	message	sent	from	PACS	to	RIS	with	results	of	MD	read	coordination,	and	documentation.13	Hanging	protocols,	DICOM	compatibility,	importing	RIS	data—the	PACS	administrator	must	be	someone	who	is	not	only	computer	literate,	but	knows	the	processes,	workflow,	and	preferences	of	the	department	and
its	physicians	(Figure	16-6).	The	positive	predictive	value	of	mammography.	Computer	algorithms	are	applied	to	the	image	to	optimize	the	display.	1993;161:1167–1172.	•	27%	do	for	nontrauma	cases.	Important	ergonomic	considerations	for	the	radiologist’s	reading	area	include	placement	of	this	equipment	to	reduce	glare	on	the	monitors	and	to
reduce	neck	strain	as	the	radiologist	looks	at	images	from	one	modality	and	then	shifts	to	the	other.	The	ratio	between	the	actual	pixel	size	and	the	nominal	pixel	size	is	the	aperture	ratio.	A	to	both	the	top	and	bottom	aspects	called	MammoSpot	(Figure	7-13).	Hand-entered	demographics	by	the	technologist	at	the	image	acquisition	modality	can	be
inconsistent;	the	difference	in	input	from	using	all	capital	letters	one	year	to	lowercase	ones	the	next	year,	could	prevent	the	images	from	joining	in	one	patient	file.	Sponsored	by	the	American	College	of	Radiology.	Figure	6-2	illustrates	various	breast	diseases	and	their	common	site	of	origin.	For	xeroradiography,	visualization	of	the	skin	line	was	very
important;	for	analog	and	digital	mammography,	it	is	not.	Little	effort	should	be	expected	of	the	patient	to	maintain	the	biopsy	position.	The	small,	constant	size	allows	ATM	equipment	to	transmit	video,	audio,	and	computer	data	over	the	same	network.	In	the	digital	world	the	radiologist	marks	with	an	electronic	wax	pencil	(Figure	15-26).	Chart	is
sent	to	Medical	Records	to	be	re-filed	by	clerk	Report	is	transcribed	and	sent	electronically	to	radiologist	for	electronic	signature	PATIENT	CHART	IS	RE-FILED	Patient	name	removed	from	all	worklists,	patient	data	sent	to	archives.	Accessed	November	13,	2007.	The	examination	may	incidentally	see	gross	pathology.	2.23	0.48	LogE2	LogE1	5.	The
window	postprocessing	feature	is	one	of	the	wonderful	benefits	of	digital	imaging;	however,	when	the	image	is	first	displayed,	the	person	viewing	the	image	does	not	want	to	spend	time	manipulating	the	image	so	that	it	is	not	too	light	or	too	dark.	Sometimes,	especially	with	a	large	biopsy	specimen,	only	some	of	the	tissue	is	submitted	in	paraffin
blocks,	while	the	•	399	rest	remains	in	formalin.	TRAM	flap	Transverse	rectus	abdominis	muscle.	CT	MRI	THE	NETWORK	INFRASTRUCTURE	To	most	medical	personnel,	the	“network”	is	represented	by	a	cable	from	the	acquisition	unit	or	workstation	that	plugs	into	the	wall.	In	general,	the	higher	the	stage	of	the	breast	cancer,	the	poorer	the
prognosis;	however,	today	more	women	are	surviving	breast	cancer	at	all	stages.	See	Region	of	interest	(ROI)	Rolled	view,	157,	159f	Rotation,	postprocessing	features,	348,	349f	Router	definition	of,	382	RSNA.	321,	Chattanooga,	TN	37416-1669.	Radiat	Res.	(C)	Photo	of	the	specimen.	The	attachment	of	the	breast	to	the	chestwall.	Radiolucent
Transparent	to	x-rays.	Preston	DL,	Kato	H,	Kopecky	KF,	et	al.	If	there	is	not	a	“twin”	in	the	opposite	breast,	a	lump	that	“feels”	benign	should	be	treated	as	suspicious	for	carcinoma.	Correcting	an	error	requires	trigonometric	calculations	too	complex	to	be	practical	during	a	procedure.	A	joint	economic	committee	study.	If	the	client	has	had	a
hysterectomy,	HRT	may	only	include	estrogen.	(B)	The	mass	extends	over	an	89		71		67	mm	area.	A	true	lateral	(D)	(which	best	demonstrates	the	12	to	6:00	areas)	reveals	the	abnormality	(arrows).	Lancet	study	2007.	A	patient	may	conceal	the	fact	that	she	found	a	lump	in	her	breast.	Philadelphia:	Lippincott	Williams	&	Wilkins;	2003.	Women	between
the	ages	of	50	and	64	are	most	likely	to	comply.51	Almost	half	of	the	women	who	had	not	had	a	mammogram	said	their	doctor	never	encouraged	them	to	have	it	done.	It’s	all	in	a	day’s	work.	Madison:	Medical	Physics	Publishing;	1997.	Logan-Young	WW,	Yanes-Hoffman,	N.	Table	4-1	•	Probability	of	Developing	Breast	Cancer	in	the	Next	10	Years	AGE
20–29	30–39	40–49	50–59	60–69	70–79	Lifetime	risk	PROBABILITY	1	1	1	1	1	1	1	in	in	in	in	in	in	in	1985	229	68	37	26	24	8	Source:	American	Cancer	Society.	film.	Women	whose	tissue	is	adipose	replaced	may,	if	they	so	desire,	extend	this	interval.	Others	believe	that	if	respiration	is	to	be	suspended,	it	is	best	to	instruct	the	patient	to	“Stop	breathing,”
rather	than	say	“Hold	your	breath.”	When	instructing	a	patient	to	“Hold	your	breath,”	many	women	will	try	to	take	in	a	deep	breath	to	hold,	as	if	she’s	about	to	go	underwater.	Digital	imaging	uncouples	the	four	functions	so	each	can	be	more	exacting	and	expert	and	not	be	at	the	mercy	of	the	other	three	functions.	The	x-ray	beam	is	always
perpendicular	to	the	image	receptor.	Fischer	is	the	second	company	to	gain	FDA	approval	for	their	digital	unit.	Another	method	called	constant	potential	generation	is	practical	and	used	by	all	manufacturers	in	current	available	units.	Figure	19-5	Common	positions	used	for	preoperative	wire	localization.	The	red	laser	light	discharges	the	traps
causing	them	to	release	their	stored	energy	as	blue	light.	PACS—Picture	archival	communication	system.	Subcutaneous	Beneath	the	skin.	Any	cassette	that	shows	a	large	area	of	increased	density	(larger	than	1	cm	in	diameter)	after	retesting	should	be	removed	from	service.	Incident	cancer	rate	The	cancer	rate	in	return	screening	patients.	This	can
occur	with	any	type	of	signal,	whether	digital	or	analog,	and	with	all	media	types,	however	each	medium	has	its	own	unique	effect.	This	second	check	film	will	verify	the	depth	of	the	needle,	so	the	radiologist	will	know	to	either	withdraw	or	insert	it	further	toward	the	lesion.	Currently,	the	only	available	mammography	units	that	utilize	this	technology
are	those	manufactured	by	GE.	The	mammography	staff	will	also	benefit	from	a	faithfully	adhered	to	QA	program.The	quality	control	(QC)	portion	of	the	QA	program	will	highlight	inconsistencies	immediately	and	will	help	diagnose	any	problems	so	they	can	be	resolved.	(Photo	courtesy	of	Sarasota	Memorial	Hospital.	Positioning	can	be	especially
perplexing	when	using	a	projection	other	than	craniocaudal	or	lateral.	A	common	deleterious	side	effect	is	lymph	edema.	The	ease	with	which	clinicians	obtain,	preserve,	and	interpret	the	sample	distinguishes	the	methods.3–10	FNAC	FNAC	provides	a	sampling	of	cells	(cytological	material).	Systems	developed	in	accordance	with	IHE	communicate
with	one	another	better,	are	easier	to	implement,	and	enable	care	providers	to	use	information	more	effectively.	—Laszlo	Tabar	Objectives	•	Understand	the	steps	necessary	to	establish	a	protocol	for	working	up	abnormalities	found	in	the	mammogram	or	physical	examination.	Described	as	nuclear	grade	I,	II,	or	III,	where	III	is	the	most	aggressive
tumor.	Inheriting	an	altered	version	of	Glossary	BrCA1	predisposes	an	individual	to	breast,	ovarian,	or	prostate	cancer.	Chapter	7	/	Mammographic	Positioning	•	139	L	MOC	(IL	SM)	Figure	7-53	LMO	projection.	Sales	of	mammography	units	escalated	and	mammography	conferences	proliferated	exponentially.	But	for	preliminary	discussion	both	are
treated	as	the	same.	Sun	L,	Olsen	JO,	Robitaille	PM.	The	advantage	for	digital	mammography	comes	from	the	fundamental	differences	in	how	the	x-ray	energy	that	passes	through	the	breast	is	collected,	processed,	displayed,	and	stored.	Never	attempt	to	complete	targeting	if	the	reference	points	are	not	visible	or	are	incorrectly	marked	because	the
calculations	will	be	wrong	(Figure	20-43).	Nipple	Discharge	Most	discharge	is	benign.	November	23,	2009.	If	the	contralateral	breast	needs	to	be	over	the	table	opening,	a	sling	can	be	made	from	the	patient’s	gown	to	hold	the	breast	up	and	out	of	the	way.	MTF:	Modulation	Transfer	Function.	See	Fine	needle	aspiration	cytology	(FNAC)	Fogging,	in
darkroom	prevention	of,	274	sources	of,	274	Fog	test	darkroom	integrity	and,	297–298	Follow	up,	postoperative,	with	MRI,	493	Follow-up	for	nonpalpable	lesion,	399,	400f	Follow-up	patient,	40	Food	and	Drug	Administration	(FDA),	U.S.,	284,	314t,	371	approval	process,	506	Foot	controls,	of	mammography	unit,	220f,	221	Fuji	CRm,	371	Full	field
digital	mammography	(FFDM),	102,	284,	313,	506–507.	Hanging	Protocols	Digital	mammography	is	flexible	and	responsive	to	radiologists’	preferrences	when	they	review	an	examination.	If	a	facility	notices	a	change	in	a	processor’s	sensitometry,	and	in	the	volume	of	films	processed	through	the	unit,	the	change	in	film	quality	could	be	because	of
incorrect	replenishment.	Aka	supernummary	breast.	It	took	52	years	to	go	from	100	million	people	to	200	million,	but	just	39	years	to	go	from	200	million	to	300	million.	Although	MQSA	does	not	specify	which	data	should	be	calculated,	the	following	derived	data	can	be	included	in	an	outcomes	analysis.	30.	Available	at:	why/.	2005;353(17):1773–
1783.	Placing	the	needle	guide:	Place	sterile	needle	guide	on	the	needle	guidance	system,	according	to	the	manufacturer’s	instructions	(Figure	20-22H).	At	A	•	107	least	two	mammographic	units	(Bennet	Corporation,	a	division	of	Trex	Medical,	Danbury	Connecticut	and	Giotto,	IMS,	Balogna,	Italy)	have	based	their	designs	on	this	premise,	allowing
the	C-arm	to	angle	forward	and	back	along	the	vertical	axis	(all	C-arms	allow	rotation	along	the	horizontal	axis),	however	these	units	are	not	among	the	most	popular	in	the	United	States.	2007;57(4).	Bone	loss:	Osteoporosis	Mouth	sores	Changes	to	taste	and	smell	Memory	loss:	“Chemo	brain.”	Cognitive	function	difficulties	present	as	memory	and
concentration	problems.	This	wire	guides	the	surgeon	to	the	tissue	that	needs	to	be	biopsied.	Improper	ventilation	is	frequently	overlooked	as	a	cause	of	artifacts.	Although	permanent,	scars	will	fade	with	time.	Needle	localization	of	non-palpable	breast	lesions:	the	importance	of	communication.	This	minimal	tumor	is	completely	occult	clinically.
Philadelphia:	WB	Saunders	Company;	1988.	It	may	be	symmetric	in	its	distribution	(A)	or	asymmetric	in	occurrence	and	distribution	from	one	breast	to	the	other	(B).	Compare	and	contrast	CR,	and	the	indirect	and	directto-digital	methods.	Malpractice	primer	coaches	mammography	practitioners.	Along	with	Operator’s	Manuals	for	every	piece	of
equipment	within	the	facility,	a	list	of	test	procedures	and	standards	should	be	available.	The	scout	image	demonstrates	this	abnormality	(arrow)	well.	This	appearance	will	eventually	stabilize	and	maintain	its	character	indefinitely	(note	that	the	skin	thickening	is	resolving).	Approximately	Photoelectric	Effect	characteristic	radiation	Relative	number
of	photons	80	L	M	N	K	unbound	or	free	electron	70	60	50	40	30	20	10	0	0	5	K	L	M	N	photoelectron	15	20	E	(keV)	25	30	35	Figure	11-11	Typical	x-ray	emission	spectra	(normalized	to	unit	area)	used	in	screen–film	mammography.	Figure	2-5	This	is	an	example	of	how	aging,	increasing	risk	of	breast	cancer,	and	a	life	expectancy	of	age	85	would	affect	a
first	baby	boomer.	Images	sent	to	PACS	and	CAD	8a.	Often	an	extra	view	is	part	of	this	process,	but	in	some	cases	other	protocol	steps	may	eliminate	the	need	for	this	extra	view.	Tilting	the	beam	filter	at	the	opposite	angle	of	the	target	can	reduce	fall-off.	An	Aging	Population:	Risk	and	Incidence,Two	Sides	of	the	Coin	Life	expectancy	at	birth	has
increased	for	Americans	by	more	than	63%	in	the	last	century.	Most	radiology	facilities	are	fitting	as	many	patients	into	the	schedule	as	possible	in	an	effort	to	meet	increasing	demands	and	decreasing	reimbursement.	Breast	Cancer	Study.	These	ions	have	unpaired	electrons,	resulting	in	a	positive	magnetic	susceptibility.	(A)	If	the	lesion	lies	at	2:30
or	8:30	in	the	right	breast	or	9:30	or	3:30	in	the	left	breast	then	a	SIO	projection	of	about	15	will	demonstrate	these	areas	tangentially.	Impose	the	tool	between	the	rib	cage	and	the	abnormality,	or	the	implant	and	the	abnormality,	catch	the	palpable	mass	and	hold	in	place	for	imaging.	Teaching	Atlas	of	Mammography.	SUMMARY	The	description	of
mammographic	pathology	in	this	chapter	is	by	no	means	all-encompassing;	rather	it	is	an	introduction	to	pathologic	patterns.	If	processed	images	are	saved,	some	of	the	original	information	may	be	lost	forever.	It’s	the	body’s	natural	tendency	to	organize	and	encapsulate	the	errant	fluid.	The	maximum	contrast	attained,	and	the	density	range	over
which	it	extends	is	the	function	of	the	film	type	and	processing	conditions.	Mammography	of	the	reconstructed	breast	is	controversial;	however,	mammographic	detection	of	a	physically	occult	recurrence	in	the	reconstructed	breast	justifies	this	type	of	evaluation;15	long-term	survival	of	the	cancer	patient	is	affected	by	local	recurrence16	and	the
earliest	detection	provides	the	best	prognosis.	Reconstruction	produces	images	and	quantitative	maps	of	tissue	parameters	such	as	hemoglobin	concentration,	oxygen	saturation,	water,	and	lipid	concentration.	Images	are	viewed	on	computer	monitors	connected	to	the	facility’s	network.	For	an	experienced	mammographic	technologist,	repeating	a
failed	projection	rarely	yields	better	results;	most	often	the	technologist	has	done	her	best	the	first	time.	1990;25:1102–1110.	Not	all	images	with	wrinkles	should	be	repeated.	Such	a	search	would	28	•	Unit	1	/	Mammography—Common	Topics	culminate	in	the	finding	of	a	58-year-old,	wide	body-type,	hypertensive,	diabetic,	hypothyroid,	Caucasian,
Jewish	convert	nun,	taking	reserpine	for	hypertension	and	estrogens	for	severe	climacteric	symptoms,	living	in	a	cold	climate	in	the	western	hemisphere,	whose	mother	and	sister	had	bilateral	premenopausal	breast	cancer,	who	has	a	wet	type	of	ear	wax,	a	low	estriol	titer	and	subnormal	androgen	excretion	levels,	who	had	previous	endometrial
cancer	and	cancer	in	one	breast,	who	nursed	from	her	mother	who	had	B	viral	particles	in	her	milk,	whose	menarche	was	at	the	age	of	9,	whose	remaining	breast	reveals	precancerous	mastopathy	on	the	random	biopsy,	a	DY	parenchymal	pattern	on	x-ray,	and	an	abnormal	thermogram,	who	received	multiple	fluoroscopies	for	tuberculosis	therapy
when	she	was	19	years	of	age,	who	had	severe	hepatitis	and	now	has	liver	dysfunction,	and	who	lives	on	a	high-fat,	high-beef,	low-fish	diet,	deficient	in	both	vitamin	C	and	B	complex,	and	who	drinks	an	excessive	amount	of	coffee	and	dyes	her	hair	.74	1”	or	about	2.5cm	3/4”	or	about	2cm	1/2”	or	about	1.2cm	Unfortunately,	according	to	Strax,	a
“statistical	study	by	the	ACS	teaches	us	that	less	than	25%	of	cancers	develop	in	women	with	any	of	these	[risk]	factors.	A	radiologist	uses	it	when	an	examination	is	reported	and	the	report	is	marked	as	correct.	Currently,	accrediting	bodies	for	FFDM,	including	the	ACR,	require	patient	images	to	be	submitted	in	a	printed	form	rather	than	in	an
electronic	format.	The	CC	projection	(A)	will	determine	whether	the	lesion	is	medial	or	lateral	and	how	far	posterior	from	the	nipple.	In	order	for	the	lesion	to	project	medial	to	the	nipple	on	the	CC	and	superior	to	the	nipple	on	the	MLO,	the	lesion	will	have	to	lie	along	the	perpendicular	lines.	MTF	is	a	measure	of	the	transfer	of	contrast	from	the
subject	to	the	image.	Depending	on	the	magnet	construction,	the	returning	flux	will	penetrate	large	open	spaces	(unshielded	magnets)	or	will	be	confined	largely	to	iron	yokes	or	through	secondary	coils	(shielded	magnets).	1987;37(5):258–290.	2006:3–9.	As	a	guideline,	draw	an	imaginary	line	from	the	patient’s	shoulder	to	midsternum	(Figure	7-35)
and	angle	the	C-arm	to	parallel	this	line.	The	digital	mammogram,	from	the	radiologist’s	perspective,	has	changed	with	definite	advantages	and	disadvantages.	Adm	Radiol.	Instead	of	repeating	the	MLO	for	the	anterior	breast,	a	20	MLO	or	a	true	lateral	(ML	or	LM)	would	serve	the	dual	purpose	of	imaging	this	tissue	with	better	compression	and
opening	the	structures	(Figure	8-5).	However,	its	presence	does	not	increase	risk	for	breast	cancer	(Figure	6-38).	The	RSO	is	usually	responsible	for	the	QA	program	as	a	whole.	ACR	1995.	Radiation	therapy	decreases	the	likelihood	by	70%.	Thanks	to	all	my	friends	at	EWBC	who	have	been	the	true	source	of	most	of	the	practical	knowledge	I	was	able
to	share	in	this	book.	The	scout	CC	projection	for	stereotactic	core	biopsy	demonstrates	this	abnormality,	which	maintains	visualization	on	both	stereo	images	(note	the	wide	shift,	typical	of	deep	abnormalities	on	this	unit)	(B)	(cursors).	Single-emulsion	film	has	a	thicker	emulsion	layer	than	does	a	double-emulsion	film	(Figure	11-50).	The	older
noncompliant	units	are	replaced	primarily	with	analog	units	since	the	preliminary	results	from	the	DMIST/ACRIN	study	will	not	be	published	until	2005.	The	architectural	distortion	(arrow)	is	less	obvious	on	the	CC	(A)	and	MLO	(B)	studies,	but	is	well	visualized	on	the	20	MLO	(C).	Semin	Breast	Dis.	of	each	individual	component	of	the	detector	can
drift	over	time.	The	protocol	for	a	facility’s	policy	on	archiving	and	sharing	patient	films	should	be	documented	in	a	policy	manual.	This	ductal	pattern	is	recognizable	with	ductography	(Figure	5-23).	Do	not	depend	on	the	stereo	unit	to	decide	pseudo	mass;	the	imaging	circumstances	of	the	SBB	•	467	system	may	not	reveal	real	abnormalities	that	are
low	density	and	ill	defined.	Reproduce	accurate	densities	on	each	film	(reproducibility).	Monnin	P,	Gutierrez	D,	Bulling	S,	et	al.	Discharge	(breast)	Fluid	emanating	from	any	of	the	openings	on	the	nipple.	This	can	be	done	daily	or	weekly,	as	the	radiologist’s	time	allows.	Pushing	a	patient	to	handle	more	than	she	wants	to	may	yield	a	good
mammogram,	but	she	may	never	return	for	another	one.	Kopans	describes	a	maneuver	he	calls	“pendant	positioning.”3	When	the	patient	is	bent	forward	from	the	waist,	the	breast	falls	away	from	the	chest	wall.	Within	the	last	10	years,	existing	mammography	services	have	been	upgraded	with	better	dedicated	mammography	equipment	and	better
trained	mammography	technologists	and	radiologists.	Although	earlier	implants	may	have	used	liquid	silicone,	most	women,	who	had	implants	before	1994,	have	silicone	gel–filled	implants.8	Although	gel	implants	can	rupture,	they	are	thought	to	be	easier	to	remove	than	liquid	implants.	(B)	Radiograph	of	a	surgical	specimen	of	a	radial	scar	exhibiting
radiating	lines	from	a	radiolucent	center.	Medical	radiologic	technologist	review:	effects	on	a	population-based	breast	cancer	screening	program.	The	radical	and	extensive	surgery	required	by	the	larger	and	more	advanced	tumors	was	refined.	The	first	part	of	the	discussion	focuses	on	the	physical	and	mammographic	changes	common	to	any	type	of
surgical	intervention.	However,	this	is	only	half	the	“story.”	The	technologist	should	check	the	posterior	aspect	as	well	to	ensure	inclusion	of	the	lateral	and	posterior	tissue.	On	some	DR	units,	when	performing	an	oblique	or	lateral	view	on	a	patient	with	a	smaller	breast,	the	paddle	must	be	shifted	toward	the	axilla	before	positioning	the	patient.
Autologous	implants	may	use	one	of	three	muscles:	rectus	abdominis,	latissimus	dorsi,	and	gluteus	maximus,	with	the	most	popular	being	the	transverse	rectus	abdominis	myocutaneous	(TRAM)	flap.	To	simplify	the	rest	of	the	chapter,	from	now	on	when	we	refer	to	RIS,	it	simply	suggests	the	information	system.	Magnetic	Fields	The	large	magnetic
field	inside	the	MRI	bore	affects	a	volume	of	space,	not	a	specific	point;	it	must	be	focused	into	a	smaller	defined	area	to	image	a	specific	body	part.	Nodality	A	generic	term	used	to	describe	an	imaging	device	such	as	MRI,	CT,	ultrasound,	DR,	and	CR.	1984.	GAO	Final	Report	to	Congressional	Requests	–	Assessment	of	the	Availability	of
Mammography	Services.	Once	you	have	done	this,	the	AG	reading	from	your	sensitometer	and	densitometer	becomes	the	benchmark	for	future	comparisons.	Verify	Film	Contrast.	A	unilateral	spontaneous	discharge	always	requires	further	study.	During	the	first	decade	under	MQSA	(1994	to	2003),	we	saw	more	than	a	10%	decline	in	mammography
centers;	between	1994	and	January	2009,	there	were	approximately	13%	fewer	locations.	It	is	possible	to	have	a	DCIS,	a	small	tumor	that	does	not	invade	the	duct	walls,	with	a	high	nuclear	grade.	Depth	Errors	(Z	or	D)	appearance	on	stereo	pair	needle	position	relative	to	abnormality	(–)	X	image	(+)	X	image	(–)	Z	movement	(–)	Z	movement	(+)	Z
movement	(–)	X	image	B	(+)	X	image	(+)	Z	movement	Vertical	Errors	(Y	or	V)	needle	position	relative	to	abnormality	(+)	Y	error	appearance	on	stereo	pair	(–)	X	image	(+)	X	image	(+)	Y	error	(–)	Y	error	(–)	X	image	C	(+)	X	image	(–)	Y	error	Figure	20-47	(continued)	(B)	Examples	of	depth	errors.	The	amount	of	tissue	that	is	accessible	in	this	position
depends	on	the	total	volume	of	lateral	breast	tissue.	And	94%	thought	that	medical	malpractice	liability	for	mammography	was	much	higher	than	for	other	radiologic	examinations.	The	following	examples	illustrate	only	a	few	hanging	protocols	from	all	the	possible	combinations	available	to	radiologists	(Figure	15-27).	Every	facility	in	the	United	States
must	Glossary	meet	these	standards	in	order	to	provide	mammography	services.	The	radiologist	reads	the	cases.	See	also	Breast	self-examination	(BSE)	physiology	of,	68–70	positioning	for	stereotactic	biopsy,	457,	460–464	quadrants,	63,	63f,	176,	176f	ratio	of	fatty	to	glandular	tissue,	71,	71f	supportive	structures	of	Cooper’s	ligaments,	65,	65f
extralobular	and	intralobular	stroma,	65	surgically	altered,	196,	199–213	mammographic	changes,	201,	205–207	physical	changes,	199,	200	tissue,	image	lost,	161	Breast	cancer	adjuvant	therapy	for,	539	age	factors	in,	15t,	20,	20f,	20t,	46–47,	47f	in	America,	16–18	incidence	rates,	age-adjusted,	16,	16t	mortality	rates,	17–18,	17t,	18t,	23t	risk	factors
for,	16t	breast	reconstruction	after,	535–538,	536f–538f	carcinogenesis	in,	524,	525f	chemotherapy	in,	540–541,	541f	clinical	signs	of,	44f,	524,	524f	developmental	phases	of,	80	early	detection	of,	18,	20,	22t	cost	of	medical	care	and,	24–25	emotional	aspects	of,	3,	169	etiology	of,	79–80	general	categories	and	characteristics	of,	79t	genetic	aspects	of,
80.	Santa	Clara,	CA.)	Case	Study	11-4	Refer	to	Figure	11-66	and	the	text	and	respond	to	the	following	questions.	This	causes	degradation	of	the	image	resolution.	The	appearance	is	usually	symmetric,	but	in	some	cases	may	be	of	greater	volume	in	one	breast	or	may	appear	in	one	breast	only	(Figure	5-21).	It	is	this	quest	to	find	small	breast	cancer
that	makes	us	unique	and	requires	that	we	wait	until	technology	advances	so	that	it	can	visualize	the	subtle	differences	and	early	development	of	abnormal	changes	in	breast	tissue.	Demonstrated	on	the	left	breast	(A)	and	close	up	(B).	The	organization	was	formed	in	1987.	An	expressed	or	bilateral	discharge	is	most	often	the	result	of	hormonal
imbalances	or	benign	conditions	such	as	duct	ectasia	or	other	fibrocystic	condition.	Changing	the	structure	in	the	genetic	coding	in	a	cell,	resulting	in	a	variant	form.	Lauterbur	PC.	Latency	also	occurs	in	a	TFT	while	waiting	for	a	pixel	to	switch	from	on	to	off	or	vice	versa.	Currently,	FDA	cedes	that	standard	testing	must	comply	with	the
manufacturers’	recommendations	for	each	unit.	MRI	studies	are	usually	interpreted	with	comparison	made	to	the	patient’s	mammogram,	ultrasound,	and	any	other	previous	imaging	performed	on	the	breasts.	Perspective	comparison	of	mammography,	sonography,	and	MRI	in	patients	undergoing	neoadjuvant	chemotherapy	for	palpable	breast	cancer.
For	example,	when	the	breast	is	dependent	Figure	20-57	Placing	a	lead	marker	at	the	approximate	location	of	the	abnormality	can	aid	the	technologist	in	the	positioning	process.	Chapter	10	/	Practical	Applications	in	Problem	Solving	R	CC	A	•	215	R	20°	MLO	E	R	CC	R	MLO	B	R	CC	F	C	R	CC	D	Figure	10-42	Mammographic	appearance	of	BCT.
Cryogens:The	Supercoolant	There	are	three	basic	types	of	magnets	used	in	clinical	MRI	systems:	resistive,	permanent,	and	superconducting,	each	with	its	own	electrical	power	requirements.	By	age	80,	a	woman	with	a	BrCA	mutation	has	about	an	80%	chance	of	developing	breast	cancer.	The	humidity	of	the	air	in	the	darkroom	should	be	set	between
30%	and	50%.1	If	the	air	becomes	too	dry	(less	than	30%	humidity),	static	marks	may	appear	on	the	film	(Figure	12-2).	Absorbed	x-rays	create	an	electronic	latent	image	in	the	compound	and	are	subsequently	“stimulated”	by	a	laser	beam	with	the	release	of	“photo-stimulated	luminescence”	that	is	collected	and	converted	to	a	corresponding	digital
value	(grayscale)	at	each	position	in	the	image	matrix.	We	attempt	to	cure	and/or	prevent	all	disease—from	the	common	cold	to	every	chronic	and	life-threatening	illness.	A	specially	designed	mammographic	cassette	attenuates	little	of	the	x-ray	beam	as	it	exits	the	bottom	of	the	breast.The	screen	is	located	in	the	bottom	half	of	the	cassette	so	that	it
will	not	act	as	an	attenuator	of	the	x-ray	beam	(Figure	11-45).	RADIATION	THERAPY	Radiation	therapy	will	be	part	of	the	treatment	plan	for	a	patient	who	has	had	a	lumpectomy;	it	may	or	may	not	be	done	for	a	patient	who	has	a	mastectomy.	(A)	Schematic	of	the	orientation	of	the	breast	to	the	C-arm	for	the	lateromedial	lateral	projection.	RSNA	is
the	domain	sponsor	of	this	initiative	by	healthcare	providers	and	x-ray	equipment	vendors.	Comparing	the	position	of	the	abnormality	on	the	scout	image	to	the	resulting	coordinate	will	ensure	accurate	targeting.	Eliminate	waste	by	standardizing	activities	and	processes.	About	40%	to	50%	of	calcifications	represent	malignant	disease;	the	rest	are	a
result	of	insipisated	secretions	(i.e.,	secretions	within	the	ductal	structures	that	have	become	thickened	and	dried)	or	as	a	result	of	necrotic	processes	(Figure	6-18).	The	implant	displacement	(ID)	method	is	an	addition	to	the	routine	two-projection	mammogram,	and	not	a	144	•	Unit	1	/	Mammography—Common	Topics	compression	paddle
compression	paddle	7	cm	implant	implant	film	holder	film	holder	A	B	implant	compression	paddle	compression	paddle	implant	3.5	cm	film	holder	C	film	holder	D	Figure	7-63	Modified	compression	technique.	A	spiculated	border	is	a	strong	indicator	of	carcinoma,	but	can	also	occur	with	benign	conditions	such	as	hematoma	and	tension	cyst.	eHealth	A
term	covering	the	complete	field	of	computer	and	electronic	media	in	healthcare.	Scatter	and	absorption	photons	are	detected	as	a	tempo-	ral	point	spread	function.	Each	view	demonstrates	specific	areas	of	the	breast	well	and	other	areas	not	as	well,	or	not	at	all.	See	Mammography	Accreditation	Program	(MAP)	Markers,	cancer	in	serum/blood,	521
Mass	benign,	92,	94–97	border	of,	93f,	94	malignant,	91–92,	92f	mammographic	clues	for	detection	of,	92	Mass	effect	mammographic	projections	for,	156–159	problem	solving	and,	188–190,	190f–191f	Mastectomy,	525,	526f,	527.	Accessed	March	19,	2010.	Thankfully,	there	are	processes	in	place	for	required	testing	on	new	medical	devices.
Mammographic	Changes	due	to	Life	Cycle	and	Hormonal	Influences	Pregnancy	and	Lactation	The	mammographic	appearance	of	the	breast	during	pregnancy	and	lactation	shows	increased	density	due	to	physiologic	changes,	milk	production,	and	increased	blood	supply	(Figure	5-10).	Attenuation	The	reduction	in	signal	strength	as	it	passes	through	a
medium.	(3)	The	amount	of	pressure	applied	to	flatten	the	breast	tissue	during	the	mammography	exposure,	usually	expressed	in	decaNewtons	(dN),	pounds	per	square	inch	(psi),	or	pounds	(lbs).	Some	are	technologists,	but	this	also	is	not	a	prerequisite	for	the	position	in	most	facilities.	Note	the	filling	valves	(arrowhead)	and	the	folds	in	the	implant
shell	(arrows),	which	are	more	likely	and	more	evident	both	mammographically	and	physically	with	this	subglandular	saline-filled	implant.	Control	Panel	The	control	panel	should	be	easy	to	read	and	to	adjust.	In	the	digital	mammography	room,	the	technologist	quickly	learns	to	double	check	the	client	and	image	information	and	make	corrections
before	beginning	the	imaging	process	or	the	image	transfer	to	PACS.	CC	with	modified	compression	(CC-ID)	4.	ultrasound,	so	the	current	controversy	and	cautious	approach	continue	in	tandem.	Diag.	December	18,	2001.	This	test	is	performed	by	imaging	three	thicknesses	of	acrylic	block	using	a	predetermined	compression	force	for	each	exposure.
In	turn,	this	caused	blurring	of	the	image	in	the	area	surrounding	the	dust.	Problem	solvers	in	the	health	care	community	will	find	a	path	through	the	storm.	When	an	entire	lump	or	suspicious	area	is	removed,	the	procedure	is	called	an	excisional	biopsy.	In	1987,	in	an	effort	to	standardize	the	quality	of	mammography	and	QA	testing	in	the	United
States,	the	American	College	of	Radiology	(ACR)	implemented	a	voluntary	accreditation	program	for	mammography	facilities.	When	analyzing	these	films,	the	physicist	recognizes	that	as	the	kilovolt	peak	increases	for	each	thickness	of	phantom	material,	the	milliampere-second	should	decrease.	Hold	the	axillary	tail	in	place	while	applying
compression.	Apply	enough	compression	to	minimize	motion	(Figure	7-65).	Histology	Involves	structures	seen	under	the	microscope.	This	is	temporary	storage,	with	PACS	being	permanent.	Mary	Jones-DOB	5/15/55	Screening	Mammogram	Paula	Smith-DOB	7/30/46	Mammogram	Sheila	Wells-DOB	9/18/43	MRI	Figure	18-2	The	basic	network.	Be	sure
to	indicate	that	it	is	very	important	for	her	to	remain	still.	His	work	in	quantum	theory	earned	him	the	Nobel	Prize	in	physics	and	put	the	emphasis	on	the	words	nuclear	and	magnetic,	the	basis	for	nuclear	magnetic	resonance,	30	years	before	it	was	applied	to	imaging	humans.	Method	for	control	of	the	target	at	aspiration	biopsy	of	nonpalpable	breast
lesions.	Visit	Lippincott	Williams	&	Wilkins	on	the	Internet:	.	Darkroom	Integrity	and	Fog	Test	The	darkroom	fog	test	and	inspection	of	the	darkroom’s	integrity	is	done	to	assure	that	fogging	of	the	film	is	not	occurring	from	cracks	in	safe	lights	or	from	other	sources	that	might	filter	in	white	light.	See	later	discussion	on	determining	prefire	depth.
Alternative	projections	may	also	increase	the	thickness	of	the	compressed	breast.	Make	them	too	small	and	they	individually	don’t	receive	enough	x-rays	and	are	noisy;	in	addition	the	file	storage	requirements	become	enormous.	When	women	do	have	a	choice,	they	most	often	choose	lumpectomy	because	it	is	less	invasive.4	Mastectomy	is	the	total
removal	of	the	breast;	lumpectomy	is	considered	breast	conservation	surgery	because	only	the	portion	of	the	breast	containing	the	tumor	is	removed	(Figure	23-3).	However,	all	films,	even	these,	will	improve	with	some	degree	of	extended	cycle	processing.	Alternative	service	provider	aka	storage	service	provider	(ASP/SSP)	A	company	that	provides
services	for	archival	and	retrieval	of	digital	images	on	a	fee-forservice	basis.	With	digital	imaging	the	technologist’s	time	is	reduced	by	more	than	one	third,	while	the	radiologist’s	time	to	interpret	is	nearly	doubled.	The	C-arm	should	rotate	at	least	180	degrees.	The	new	dedicated	mammography	unit,	introduced	commercially	in	the	United	States	in
1969,	incorporated	a	molybdenum	target,	utilized	low	kVp’s,	and	had	an	integral	device	for	compressing	the	breast	(Figure	1-5).	MQSA	mammography	report	categories	would	read	the	same.	Magnification	Process	of	enlarging	an	object	so	it	appears	bigger	on	an	image	than	it	is	in	real	life.	Reporting	workstation	A	workstation	used	for	viewing
images	for	primary	diagnosis	and/or	production	of	clinical	reports.	(B)	This	digital	mammogram	shows	the	thicker	skin	reflection	(arrow)	where	the	breast	attaches	to	the	sternum.	1977;39(2):456–466.	So	why	change?	Fogging	of	mammographic	film	caused	by	incidental	exposure	to	white	light	will	reduce	the	contrast	of	the	film.	Compare	and
contrast	the	digital	display	of	an	image	on	the	monitor	within	15	seconds	of	the	exposure,	to	the	technologist	leaving	the	room	to	process	a	film	through	a	90-second	processor	to	see	an	image	produced	with	an	analog	unit.	Digital	indicates	the	x-ray	photons	are	converted	into	digital	images	that	can	be	stored	electronically,	transmitted,	displayed,	and
manipulated	after	the	image	is	acquired.	2004;351:427–437.	The	breast	is	drained	primarily	by	the	axillary	drainage	basin,	with	97%	of	lymph	passing	through	the	axillary	region;	the	internal	mammary	lymph	drainage	basin,	located	beneath	the	sternum,	accounts	for	the	remaining	3%.	Charting	out	your	current	workflow	gives	you	perspective	on
things	you	can	look	for	to	streamline	your	process.	Talk	to	your	patients	to	avoid	trouble	later	with	malpractice.	Other	Oblique	Projections	The	SIO	Projection	Application	The	SIO	(Figure	7-43)	best	demonstrates	the	upper-inner	quadrant	(UIQ)	and	lower-outer	quadrant	(LOQ)	of	the	breast,	free	of	superimposition	of	the	upper-outer	and	lowerinner
tissue.	A	radiation	oncologist	maps	out	the	treatment	area	and	uses	the	simulation	session	to	position	the	angles	of	radiation	delivery.	Rotation	A	digital	postprocessing	function,	useful	for	making	back-to-back	comparisons	of	images.	Position	Identification	The	American	College	of	Radiology	(ACR)4	suggests	identification	for	positioning.	The	best	time
to	perform	mammography	is	during	the	week	after	the	menses.	89.	It	is	also	known	as	transfer	rate.	Dr.	Wende	Logan-Young	and	others	tested	new	special	films	for	mammography	and	new	dedicated	mammography	machines.	Nawfel	RD,	Chan	KH,	Wagenaar	DJ,	et	al.	Milwaukee,	WI.)	It	is	possible	to	activate	multiple	postprocessing	features	at	the
same	time.8,14,17,18,20	For	example,	you	can	magnify,	invert,	and	window/level	all	at	the	same	time.	This	type	of	breast	cancer	usually	feels	larger	than	its	radiographic	size.	Recognizing	the	need	for	a	test	such	as	this	in	the	Middle	East,	Power3	has	recently	introduced	BC-SeraPro	to	12	Middle	Eastern	countries:	Bahrain,	Egypt,	Iraq,	Jordan,
Kuwait,	Lebanon,	Saudi	Arabia,	Oman,	Qatar,	Syria,	United	Arab	Emirates,	and	Yemen.	Staging	usually	involves	a	precise	evaluation	of	the	tumor,	lymph	nodes,	and	any	metastasis	of	the	disease.	A	grid	study	using	25	kV/molybdenum	produces	the	highest	contrast.	If	cancer	(white)	is	in	a	fibroglandular	breast	(white),	it	becomes	more	challenging.
The	research	is	now	being	applied	to	a	technology	called	“lab	on	a	chip,”	which	basically	opens	up	the	possibility	that	one	day,	a	dental	practice	or	other	health	care	facility,	will	be	able	to	carry	out	a	diagnostic	test	that	detects	the	presence	of	cancer	before	the	tumor	forms.	Where	will	the	images	be	interpreted	and	how	will	the	conversion	affect	the
way	you	currently	do	business?	(D)	ABUS	shows	a	hypoechoic	nodule	laterally	in	the	right	breast,	consistent	with	the	patient’s	known	fibroadenoma.	The	fairly	well-defined	mass	evident	on	the	MLO	(B)	(arrow)	proven	to	be	hematoma	after	ultrasound	coalesces	into	a	dense	spiculated	mass	on	the	mammogram	6	months	later	(C)	(arrow);	note	skin
thickening	(arrowheads).	R	CC	A	L	CC	B	Figure	5-22	The	nipple.	Firing	the	biopsy	instrument	occurs	in	two	stages.	Sometimes	it	takes	this	gentle	prodding	for	a	woman	to	disclose	that	she	felt	a	lump	but	that	“it’s	probably	nothing.”	Obtaining	a	complete	medical	history	is	important	also,	but	many	women	who	are	concerned	about	something	will	not
admit	it,	rationalizing	that	if	there	is	a	problem,	it	will	show	up	on	the	mammogram.	Templates	available	online.	In	1991,	Medicare	began	reimbursement	for	screening	mammograms	every	other	year	in	women	age	65	years	and	older.25	Beginning	in	1998,	Medicare	pays	every	year.	Diagnosis:	invasive	lobular	carcinoma,	nuclear	grades	2	and	3.	Have
the	patient	lift	the	ipsilateral	arm	up	and	over	the	image	receptor,	letting	the	upper	humerus	rest	on	the	superior	aspect	of	the	image	receptor.	Even	compression	of	the	breast	means	the	ribs	must	be	excluded.	How	can	mammography	technologists	help	the	radiologists?	(B)	The	CC	view	shows	this	to	be	mass	effect	due	to	overlap,	as	a	large	cancer
cannot	hide	in	this	fatty	breast.	Have	the	patient	slouch	drooping	her	shoulders.	The	mammography	unit	has	but	one	purpose:	to	detect	subtle	changes	in	normal	healthy	breast	tissue	and	image	the	tissue	with	the	greatest	clarity	possible.	Figure	23-23	Delta	Airlines’	pink	ribbon	plane	is	painted	pink!	(Image	courtesy	of	Delta	Airlines.)	540	•	Unit	4	/
Diagnostic	Procedures	and	Breast	Cancer	Treatment	Primary	Prevention	This	is	prevention	of	de	novo	malignancies	in	a	healthy	population.	The	sensitometer	produces	a	consistent	exposure	time,	and	is	considered	a	constant;	images	of	conventional	step	wedges	are	unacceptable	because	of	the	variable	exposures	of	x-ray	units.	Characteristic
radiation	is	emitted	as	a	result.	After	a	period	of	stabilization	(usually	two	successive	mammograms),	an	increase	in	calcifications	becomes	suspicious.	For	example,	100–200	is	an	acceptable	range.	Rochester,	NY:	Hope	Publishing	Company,	Inc.;	1994.	A	polar	system	identifies	the	location	of	a	unique	point	by	the	distances	from	a	fixed	point	and	the
angular	distances	from	a	reference	line.	Later-Stage	Hematoma	or	Seroma	Typically,	cancer	will	maintain	its	shape	on	multiple	views	and	enlarge	over	time.	The	inherent	resolution	of	this	digital	system	is	determined	by	light	spread,	not	by	pixel	size;	therefore,	making	pixels	smaller	will	not	make	the	image	sharper.	A	true	lateral	projection	(and
sometimes	the	MLO	projection)	will	reveal	the	true	characteristics	of	milk	of	calcium	(Figure	6-21B).	Can	be	used	to	create	images	that	depend	strongly	on	T2	if	TE	has	a	value	on	the	order	of	or	greater	than	T2	of	the	relevant	image	details.	It	is	possible	to	demonstrate	areas	of	the	breast	free	of	superimposition	of	other	glandular	islands,	or	one
quadrant	free	12	9	3	6	Figure	9-2	Descriptive	terminology.	Freer	TW,	Ulissey	MJ.	The	mechanical	arm	controls	transducer	speed	and	position,	with	a	technologist	maintaining	appropriate	contact	pressure	and	orientation	vertical	to	the	skin.	Indirect	Flat	Panel	Conversion	Detector	The	indirect	flat	panel	detector	produces	an	image	in	much	the	same
manner	as	screen–film	imaging	(Figure	15-41).	It	helps	to	keep	a	supply	of	bobby	pins	in	the	x-ray	room	for	these	patients	to	avoid	this	type	of	artifact.	Patient	positioning	and	different	types	of	breast	tissue	require	variable	placement	of	the	phototimer	pickup.	The	use	of	estrogens	and	progestins	and	the	risk	of	breast	cancer	in	postmenopausal
women.	It	is	a	screening	examination;	few	medical	imaging	modalities	place	an	emphasis	on	screening	the	asymptomatic	population.	The	panel	suggested	that	women	in	their	40s	should	decide	for	themselves	whether	to	be	screened.	The	flow	cytometer	processes	thousands	of	cells	in	a	few	seconds	or	minutes.	When	the	hydrogen	nuclei	are	aligned,	a
radiofrequency	transmitter	bombards	the	protons	with	an	RF	pulse,	which	flips	the	protons	transversely	or	on	their	sides.	Determining	Prefire	Position	Ideally,	firing	of	the	biopsy	instrument	will	place	the	center	of	the	abnormality	in	the	center	of	the	sample	notch,	allowing	maximum	capture	of	the	abnormality.	The	Economics	of	Early	Detection	The
cost	of	medical	care	in	America	has	become	as	important	an	issue	as	the	need	for	care.	(A)	The	technologist	images	the	breast	using	the	large-field	transducer	that	systematically	scans	the	breast.	Sensitivity	and	specificity	of	first	screen	mammography	in	the	Canadian	National	Breast	Screening	Study:	A	preliminary	report	from	five	centers.	Purpose
The	task	of	positioning	for	BNB	is	to	visualize	the	abnormality	on	the	scout	image	and	to	maintain	visualization	on	both	stereo	images	or	at	least	one	stereo	image	if	“target	on	scout”	is	an	attribute	of	the	equipment.	Lines	can	be	followed	into	and	out	of	the	mass.	Taking	more	chemotherapy,	the	“more	is	better”	theory,	is	a	myth	because	“more”	does
not	offer	an	advantage.	1984	Liebel-Flarsheim	began	marketing	a	fine-line	stationary	grid	that	was	placed	inside	the	cassette.	(B)	Schematic	of	the	amount	of	the	“glandular	island”	usually	evident	with	this	projection.	CR	is	digital	imaging.	Cabanas,	who	advanced	the	SLN	technique	with	his	work	in	penile	carcinoma	during	the	1970s,	is	generally
credited	with	developing	the	technique.8	However,	it	was	Gould	and	his	colleagues	who	coined	the	term	sentinel	lymph	node.	Centering	and	Abnormality	Shift	Projectional	shift	of	the	abnormality	occurs	in	the	horizontal	plane	with	stereo	acquisition.	Field	of	view	(FOV)	The	area	dimensions	of	image	acquisition	(the	collimated	field	and	imaged
anatomy	within	the	field)	and	image	display	(the	method	to	map	the	acquisition	image	into	the	viewport).	This	causes	the	TDLU	to	lose	its	shape,	forming	a	cyst.	When	targeting	the	abnormality,	adhere	to	the	following	specific	rules:	1.	There	are	several	PACS	certification	examinations	currently	being	developed	by	organizations	to	help	prepare	PACS
administrators	for	their	new	roles.	The	mysterious	world	of	evolving	film	emulsion,	everchanging	chemistry	formulas,	and	new	processing	equipment	requiring	different	operating	conditions	remains	a	formidable	challenge.	The	changes	that	take	place	in	the	breast	mostly	occur	at	the	level	of	the	epithelial	cell;	however,	the	myoepithelium	and	the
basal	membrane	respond	to	hormonal	changes.	Analysis	of	cancers	missed	at	screening	mammography.	Her	mother	had	been	diagnosed	with	breast	cancer	at	age	56.	See	Charge-coupled	device	(CCD)	Cervical	cancer	pap	smear	and,	22	Cesium	iodide	(CsI),	354,	355f	Charge-coupled	device	(CCD),	374	use	of,	313	“Checksums,”	387	Chemotherapy	in
breast	cancer,	540–541,	541f	evaluation,	with	MRI,	490–491,	492f	and	hormone	therapy,	542–543	side	effects,	540–541	China	marker.	The	number	of	filled	traps	is	proportional	to	the	absorbed	x-ray	signal.	Berg	WA,	Gutierrez	L,	NessAiver	MS,	et	al.	After	securing	medial	tissue	during	positioning	for	the	CC	projection	(A),	greater	amounts	of	posterior
and	lateral	breast	tissue	may	be	brought	into	view	by	lifting	the	breast	between	two	hands	and	pulling	the	lateral	tissue	forward	(B).	Others	have	arrangements	with	local	or	regional	radiology	groups	to	assure	mammography	services.	Motion	may	exist	across	the	entire	projection,	or	in	just	one	area.	From	the	capillaries,	it	bathes	and	cleanses	the
tissues	in	the	body,	ultimately	draining	away	through	the	lymphatic	system.	Epithelial	carcinogenesis	is	a	process	that	requires	time	for	a	cascade	of	events	to	occur	that	ultimately	results	in	cancer.	The	light	is	detected	by	photodiodes	and	converted	into	electrons.	This	columnar	structure	is	conducive	to	minimizing	the	loss	of	light	during	the	transfer
process;	however,	there	is	still	some	degree	of	light	spread	which	degrades	the	resolution.	Dead	pixels	either	appear	as	a	white	or	black	varying	x-ray	intensities	are	captured	as	very	small	electrical	voltages	that	are	stored	in	the	transistors;	each	pixel	registers	a	unique	voltage	(signal)	(Figure	15-9A).	Starting	from	a	nonzero	value	of	the
magnetization	in	the	xy	plane,	the	xy	magnetization	will	decay	so	that	it	loses	63%	of	its	initial	value	in	a	time	T2,	if	relaxation	is	characterized	by	a	simple	single	exponential	decay.	Another	algorithm,	known	as	peripheral	equalization,	allows	us	to	visualize	from	the	skin	line	to	the	pectoral	muscle.	The	3M	Company	introduced	the	rare-earth	phosphor
generation	of	intensifying	screens.	See	Tangential	(TAN)	view	Tangential	(TAN)	view,	146–148	application	of,	146–147,	147f	procedure,	147–148,	147f–153f	for	skin	calcium,	148,	154f,	155f	Targeting,	core	biopsy	for	of	abnormality	identification,	441–443,	441f,	442f,	452f	accuracy	of,	445–446	procedure	for,	444–445,	444f,	445f	on	scout	image,	443–
444,	443f	T2	decay,	488	TDLU.	of	Labor.	Ancient	Greeks,4	around	200	AD,	thought	an	excess	of	black	bile	caused	breast	cancer.	At	this	point,	the	patient	feels	vulnerable—she	is	here,	cannot	turn	back,	and	is	placing	herself	and	her	health	in	the	staff’s	care.	Overall	survival	statistics	show	87%	of	patients	are	alive	5	years	after	diagnosis;	at	10	years,
it	is	80%.	Is	the	annotated	area	on	the	image	a	cancer	or	something	else?	After	sampling,	the	clip	is	deployed	through	the	probe	(Figure	20-36).	Making	exposures	longer	than	2.5	seconds	will	not	result	in	this	film	becoming	much	darker.	Because	radiographic	film	is	more	sensitive	to	light	after	exposure	to	radiation,	process	these	films	promptly	to
avoid	fogging.	With	a	thickness	of	250	m,	this	detector	stops	95	percent	of	the	incident	x-rays.	E.	Some	facilities	share	good	audit	results	with	referring	physicians	and	patients	in	newsletters	to	increase	the	public’s	confidence	in	mammography.	Conway	B.	(H)	Gentle	placement	of	the	technologist’s	hand	on	the	patient’s	back	will	prohibit	backward
reaction	to	the	compression.	There	are	no	set	rules	for	“finding”	an	abnormality.	This	chapter	helps	you	understand	the	critical	operating	220	•	Unit	2	/	Film/Screen	Mammography	and	design	features	of	an	x-ray	mammographic	unit	and	its	relationship	to	the	screen–film	imaging	system.	Fat	necrosis	is	death	of	fatty	tissue.	A	butterfly	or	standard
needle	attached	to	a	syringe	is	inserted	through	the	alcohol-cleansed	skin	to	the	cyst.	Rare	conditions	may	develop	months	to	years	later:	rib	fracture,	heart	injury,	and	radiation	pneumonitis	due	to	inflammation	of	the	lung	if	it	receives	radiation.	Venta,	LA.	Mosiac	imaging	A	breast	that	is	wider	or	longer	than	the	image	receptor	must	be	imaged	in
sections	to	acquire	all	the	tissue.	RF	shield,	power	supply,	RF	amplifier	and	synthesizer,	nuclear	magnetic	resonance	(NMR)	probes	(receiver	coil	interface),	computer,	display	unit	(monitor),	and	a	refrigeration	unit	(cryogens).31–35	Computers	in	MRI	units	link	with	other	computers,	PACS,	and	networks	for	administrative	and	medical	record
functions36	(Figure	21-3).	The	glandular	tissue	from	which	the	cancers	arise	also	appears	Chapter	2	/	Background	Information	and	the	Need	for	Screening	A	Time	in	years	since	operation	B	Time	in	years	since	operation	C1	Time	in	years	since	operation	C2	Time	in	years	since	operation	C3	Time	in	years	since	operation	Figure	2-3	(A)	The	smaller	the
breast	cancer,	the	better	the	survival	statistics.	The	concentric-hole	compression	device	holds	the	breast	in	place	as	the	needle	is	inserted,	but	use	caution	when	raising	the	device	over	the	hub	of	the	needle.	Rochester,	NY:	Mt.	Hope;	1994:380.	The	resolution	on	the	5-megapixel	monitors	most	radiologists	use	to	read	mammograms	is	much	sharper
than	for	those	used	in	reading	general	diagnostic	x-ray	examinations.	(TP)	(TP)	#	Diagnostic	pts.	In	mammography	why	do	we	want	high	contrast	and	low	noise?	Gantry	A	moveable	framework	on	a	mammography	unit	that	supports	the	x-ray	tube,	collimator,	compression	device,	and	image	acquisition	device	(film	Bucky	for	analog;	array	for	digital).
When	infected	the	sebaceous	cyst	may	imitate	carcinoma	mammographically	(Figure	6-8).	The	radiologist	should	have	the	diagnostic	films	in	hand	to	compare	them	with	the	specimen	radiographs,	and	should	show	them	to	the	pathologist	to	make	sure	he/she	knows	what	to	look	for.	Artifacts	are	commonly	found	on	film	screen	mammography	images.
2)	The	correction	component	of	flat-fielding	is	done	automatically	as	an	image	is	acquired;	the	computer	applies	algorithm	processing	to	smooth	the	appearance	of	the	image.	Spatial	resolution.	It	measures	the	percent	of	x-rays	that	strike	the	detector	and	are	absorbed.	Image	ordering	is	the	sequence	of	image	display—what	views	of	the	study	the
radiologist	wants	to	see	first,	then	second,	and	so	on.	The	order	of	the	steps	may	also	change	or	may	include	FNAC	or	needle	core	biopsy.	The	space	beneath	the	image	receptor	support	device	(IRSD)	should	be	open	and	free	of	encumbrances	so	that	the	client	can	sit,	if	she	needs	to,	for	the	examination.	A	laser	transmitter	encodes	frequency	signals
into	light	pulses.	•	The	coating	on	single-emulsion	film	is	thicker	than	the	coating	on	double-emulsion	film;	the	emulsion	will	swell	more	during	processing	and	become	more	prone	to	processing	and	handling	artifacts.	Cambridge:	Blackwell	Science;	1996:17.)	After	proper	scouting	of	the	targeted	abnormality,	the	next	step	is	to	acquire	the	two	planar
images	that	form	the	stereo	pair.	Figure	13-6	shows	a	schematic	view	of	the	mammography	phantom	and	the	embedded	test	objects.	Figure	20-39	illustrates	a	comparison.	Completed	positioning	for	the	LMO	projection.	The	light	intensity	output	of	my	sensitometer	will	be	different	from	yours,	and	my	densitometer	will	likely	have	a	different	optical
density	reading	for	each	step	than	yours.	May	24,	2007.	Currently,	state	regulations	vary	widely,	but	to	be	on	the	safe	side,	many	teleradiology	companies	opt	to	be	licensed	in	every	state.	Excessive	padding	will	raise	the	breast	up,	limiting	posterior	access.	Cine	display,	reference	lines,	image	linking,	and	stereo	display	are	additional	display	features
more	commonly	used	for	CT	and	MR.	For	needle	placement,	the	breast	should	always	be	compressed	in	the	position	in	which	the	lesion	is	closest	to	the	compression	device.	Compression	paddle:	The	vertical	edge	of	the	compression	paddle	at	the	chest	wall	cannot	be	visible	on	the	image	of	the	film	placed	within	the	breast	support.	2004;292:1317–
1325.	Severe	contracture	can	cause	deformity	of	the	breast,	displacement	or	migration	of	the	implant,	and	a	great	deal	of	discomfort	for	the	patient.	(E)	Lowering	the	image	receptor	so	that	the	arm	is	perpendicular	to	the	body,	allows	visualization	of	the	posterior	and	lateral	tissue.	4	6	8	10	12	14	2	Diameter	of	circular	radiation	field	(cm)	Figure	11-
20	With	a	6-cm	thick,	minimally	compressed	breast	that	measures	9	cm	in	diameter,	80%	of	the	film	density	results	from	scatter.	The	x-ray	field	can	extend	beyond	the	image	receptor	at	the	chest	wall	edge,	but	not	by	more	than	2%	of	the	unit’s	SID.	Cytological	needle	sampling	for	the	breast:	techniques	and	end	results.	Chapter	10	/	Practical
Applications	in	Problem	Solving	L	MLO	•	201	attention	to	the	physical	traits	of	postsurgical	change.	The	protruding	wire	or	trocar	is	then	covered	and	the	covering	is	taped	to	the	patient’s	skin.	Yet	the	operating	cost	for	this	type	of	magnet	is	less	expensive	than	for	lower	strength	magnets	powered	by	electric	but	without	this	supercooling	feature.	A
sensitometer	and	densitometer	are	the	two	test	tools	used;	these	devices	are	also	useful	for	more	than	just	these	routine	tests.	Most	mammograms	performed	today	are	screening	mammograms.	Administrators	report	mammography	services	lose	money	on	every	mammography	examination.26,27	Most	complain	about	financial	difficulties	with	low
reimbursement	and	increasing	operating	costs	for	mammography	services,	yet	they	continue	to	offer	screening	mammography	as	a	“loss	leader”	in	a	mix	of	other	services	they	provide	for	women	because	some	screening	mammography	clients	will	become	patients	for	diagnostic	mammograms	and	other	related	diagnostic	procedures.	The	technologist
will	have	greater	success	at	imaging	posterior	abnormalities	by	varying	the	biopsy	approach.	Silver	Spring,	MD:	FDA;	December	2007.	2005;185:944–950.	For	a	given	kilovolt	peak,	the	milliamperesecond	should	increase	as	the	thickness	of	phantom	material	increases.	Atlanta,	GA:	American	Cancer	Society;	2006.	Workflow	The	relationship	between
the	activities	and	the	processes	arising	from	a	patient	consultation,	from	start	to	finish.	Abbe	R.	Her	mortality	is	at	the	forefront	and	the	possibility	of	further	cancer	treatment	is	a	palpable	anxiety.	Mammographic	features	of	the	breast	and	breast	cancer	risk.	Typical	of	an	intermediary	step	is	the	conversion	of	x-ray	photons	into	light.	If	the	cancer	is
multifocal	or	multicentric.	Double-digit	growth	in	the	demand	for	x-ray	procedures	is	expected	through	the	year	2020	due	to	the	following	reasons:58	•	People	over	age	65	require	more	imaging	per	person.	•	Understand	positioning	variations	that	will	resolve	issues	of	poor	positioning	in	these	patients.	Once	the	technologist	has	become	familiar	with
the	testing	protocols,	documentation	of	the	results	and	waiting	between	exposures	is	often	the	most	time-consuming	part	of	the	testing.	Explain	that	her	breasts	will	be	manipulated	and	pulled	to	view	as	much	of	her	tissue	as	possible	and	that	her	breast	will	be	compressed	during	the	exposure;	it	may	be	uncomfortable,	but	will	last	only	a	few	seconds.
Its	calculation	requires	the	number	of	true-negative	studies,	and	that	number	is	based	on	the	number	of	falsenegative	studies,	which	is	the	least	accessible	data	in	an	audit.	We	have	already	seen	that	dose	yield	of	a	three-phase	generator	is	approximately	60%	higher	than	the	dose	yield	of	a	single-phase	generator.	Also,	lead	identifiers	with	these
codes	can	be	incorporated	into	an	image	during	acquisition.	A	mutation	in	a	DNA	repair	gene	can	cripple	the	repair	process	and	cause	a	cascade	of	unrepaired	mutations	in	the	genome	that	may	lead	to	cancer.	The	apparent	(effective)	resolution	is	approximately	the	ratio	of	the	orthogonal	dimensions.	The	right	breast	mass	was	proven	to	be	invasive
ductal	carcinoma	with	lobular	features	and	intraductal	carcinoma,	solid-type	NG	1.	Kelleher,	RT	(R),	MS	Department	Chairperson	Medical	Imaging	Hudson	Valley	Community	College	Troy,	NY	Angie	Rabb,	BSOE	Instructor	Radiography	Technology	St.	Philip’s	College	San	Antonio,	TX	Barbara	Peacock,	BS	Clinical	Coordinator	Radiography	Cumberland
County	College	Vineland,	NJ	xi	Acknowledgments	First	and	foremost,	I	wish	to	thank	my	husband	Gene	for	his	support	and	patience.	Mortality	from	breast	cancer	after	irradiation	during	fluoroscopic	examinations	in	patients	being	treated	for	tuberculosis.	Latent	image	fading	does	not	occur	at	most	mammography	facilities.	Chapter	7	provides	a
further	description	of	positioning	in	relation	to	magnification.	Bethesda,	MD:	National	Cancer	Institute;	2007.	The	occult	tumors	found	today	will	not	involve	the	nipple	as	advanced	cancers	from	the	past	did	(Figure	6-11).	Because	the	technologist	doesn’t	have	to	leave	the	room	to	process	images	or	search	for	a	radiologist	to	view	them,	DR	can	reduce
the	time	spent	to	complete	the	mammography	process.	MQSA	states	that	the	maximum	permissible	dose	to	the	breast	is	300	mrad	per	exposure.	(B)	X-ray	of	a	specimen.	Contracture	Degree	of	hardening	of	the	periprosthetic	capsule	around	a	breast	implant.	Women	should	be	familiar	with	the	natural	“lumpiness”	of	their	own	breast	tissue	so	that	if	a
new	nodule	is	detected	they	can	bring	this	change	to	the	attention	of	their	physician.	The	prior	digitized	analog	images	and	the	newly	acquired	digital	images	both	display	on	the	radiologist’s	review	station.	This	is	known	as	a	hematoma	or	seroma.	Slit	camera	Device	used	to	measure	the	focal	spot	size.	You	and	other	radiologic	technologists	with
knowledge	in	physics,	radiation	protection,	human	anatomy,	physiology,	mastery	of	specialized	medical	equipment,	and	specialization	in	breast	imaging.	Also	known	as	a	Halstead	mastectomy.	(A)	Areas	in	the	upper-inner	quadrant	(UIQ)	or	lower-outer	quadrant	(LOQ)	require	a	SIO	oblique	of	some	degree.	This	is	followed	by	breast	massage.	Breast
MRI	for	cancer	detection	in	a	patient	with	diabetic	mastopathy.	Evaluating	images	from	a	given	unit	over	time	can	supply	much	information	about	resolution,	density	changes,	contrast,	unit	output	discrepancies,	and	tube	degeneration.	Perform	the	MLO	(SM-IL)	to	image	the	posterolateral	tissue.	Dense	breast	A	breast	containing	predominately
glandular	tissue.	•	Category	1	Negative:	There	is	nothing	to	comment	on.	Strokes	of	19	to	23	mm	are	most	popular.	A	person	with	a	positive	result	may	be	denied	coverage	for	medical	expenses	related	to	their	genetic	condition,	dropped	from	their	current	health	plan,	or	be	unable	to	qualify	for	new	insurance.	To	perceive	motion	artifact,	compare
sharp,	welldelineated	structures	to	all	areas	of	the	mammogram;	if	other	structures	are	less	sharp	motion	is	most	likely	the	cause.	(Image	courtesy	of	Hologic,	Danbury,	CT.)	Ratio	of	scattered-to-primary	radiation	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	•	233	Straight	Chest	Wall	Edge	1.0	.8	6	cm	thick	phantom	Height
and	Angulation	of	Chest	Wall	Edge	.6	.4	3	cm	thick	phantom	.2	0	The	compression	device	should	have	a	straight	chest	wall	edge.	•	76.4%	were	concerned	about	the	impact	medical	malpractice	has	on	mammography.	Upper	outer	quadrant	Upper	inner	quadrant	Lower	inner	quadrant	Lower	outer	quadrant	Clock	time	further	refines	location	(Figure	5-
3).	See	Virtual	private	network	(VPN)	Warren,	Stafford,	3,	4	Wax	pencil,	electronic,	345,	345f	Wide	pedicle,	positioning	in,	161,	163t–164t	Window	center,	333f,	335,	336,	337f	Windowing,	334,	335–336	Window/level,	334,	335–336,	346,	347f	Window	width,	335–336,	335f,	336f	Wolfe	classification,	71	Workflow,	359	establishing	for	FFDM,	365–369,
366f,	367f	“Wraparound”	breasts,	positioning	in,	169	Wratten	1	or	2,	274	Wrinkles	positioning	and,	108,	109f	XCCL.	2007;25(185):608.	Epithelial	hyperplasia	can	progress	to	atypical	hyperplasia	in	which	the	epithelial	cells	increase	and	change	in	a	way	that	is	abnormal	for	these	cells.	Also,	since	cancer	cells	are	disorganized,	it	is	more	difficult	for
them	to	repair	the	damage	caused	by	radiation;	healthy	cells	are	able	to	repair	themselves.	In	breast	disease,	the	favored	carriers	of	metastatic	cancer	cells	are	the	lymphatic	system	and	blood	circulatory	system.	(Continues	on	next	page)	•	423	424	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	E	Figure	20-17	(continued)	The	new
stereos	(E)	demonstrate	minimal	shift,	which	means	(in	this	SBB	system)	that	the	abnormality	is	more	proximal	to	the	biopsy/compression	plate.	A	major	manpower	problem	is	meeting	both	the	immediate	and	the	future	needs	for	mammography.	This	is	a	form	of	systemic	therapy	that	affects	every	part	of	the	body	because	cancer,	once	outside	the
confines	of	the	breast,	travels	throughout	the	body	via	the	lymphatic	system	and/	or	the	blood	stream.	Regimen	A	prescribed	course	of	medical	treatment	for	the	promotion	or	restoration	of	health.	To	compare	your	value	262	•	Unit	2	/	Film/Screen	Mammography	Density	3.0	average	gradient	=	3.2	A	B	average	gradient	=	2.6	2.20	1.20	.45	1	2	3	4	5	6
7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	Relative	exposure	Figure	11-58	Average	gradients	of	two	films.	A	representative	from	the	manufacturer	of	the	processor	should	be	consulted	if	the	airflow	from	the	processor	is	not	adequate;	the	airflow	should	be	tested	frequently	to	determine	if	a	problem	exists.	Examples	of	these	include	the	Ranfac	end-
port	30-gauge	sialographic	straight	cannula	and	the	Jabczenski	end-port	30-gauge	right	angle	ductographic	cannula	(Figure	19-12).	See	Magnetic	resonance	imaging	(MRI)	MTF.	Analog	and	digital	imaging	share	the	same	basic	concepts:	1.	It	acts	as	an	estrogen	antagonist.	MRI-guided	biopsy	found	DCIS.	However,	Chapter	1	/	History	of
Mammography	Xeroradiography	Screen/Film	Imaging	x-r	a	xr	y	A	•7	ay	B	Figure	1-6	(A)	In	xeromammography,	the	central	ray	is	directed	tangentially	across	the	ribcage.	The	patient	may	experience	declining	posture,	spontaneous	bone	fractures,	and	a	general	weakness	of	the	skeletal	structure.	Placement	of	the	transducer	over	the	lesion	is	the	only
difference	between	a	clinically	and	ultrasound-guided	FNAC	procedure.	Selection	of	AEC	cell(s)/position	of	AEC	cell(s)	9.	It	is	often	used	in	a	“jukebox”	arrangement	with	many	disks.	Some	facilities	feel	that	this	reduced	patient	exposure,	however	slight,	outweighs	the	minimal	difference	in	image	quality	between	the	two	types	of	films.	Pulse	sequence
is	a	series	of	pulse	cycles.	When	a	mammogram	detects	a	suspicious	area,	the	patient	may	be	advised	to	obtain	further	mammograms	of	that	area,	to	have	an	ultrasound	or	other	imaging	study	of	the	breast,	to	see	a	specialist	in	diseases	of	the	breast	(this	is	usually	a	general	surgeon),	or	to	have	a	biopsy	performed	on	the	suspicious	area.	A	palpable
mass	or	dimpling	that	remains	occult	on	the	two-view	mammogram	(A,B)	requires	an	extra	view.	This	causes	the	silver	halide	crystals	in	the	film	emulsion	to	clump	and	remain	on	the	film	during	processing.	Relaxation	is	the	process	that	occurs	after	terminating	the	RF	pulse,	in	which	the	physical	changes	that	were	caused	by	the	RF	pulse	return	to
the	state	they	were	in	before	the	application	of	the	RF	pulse.	Operating	system	(OS)	Software	used	to	control	all	of	the	main	activities	and	other	programs	of	a	computer.	The	counters	and	processor	film	tray	should	be	cleaned	daily	to	help	reduce	dust.	Some	artifacts	can	only	be	seen	on	the	film	in	reflected	light,	and	many	are	difficult	to	reproduce.
In	some	ways	it	is	a	companion	to	the	repeat/reject	rate	analysis.	21.	More	than	one	approach	to	problem	solving	exists;	more	than	one	mammographic	view	will	in	essence	net	the	same	results.	Yaffe	M.	She	pushes	the	barrel,	which	forcibly	expels	the	cellular	material	onto	one	of	the	slides.	A	2004	ACR	survey	designed	to	address	malpractice	drew
the	following	replies:53	•	99%	reported	an	increase	in	malpractice	premiums	in	the	last	3	years	•	65%	reported	an	increase	of	25%	or	more	•	37%	reported	a	change	in	insurance	carrier	•	10%	were	encouraged	to	stop	interpreting	mammograms	or	other	services	Some	physicians	found	it	difficult	to	obtain	medical	malpractice	insurance	or	were
involuntarily	switched	to	a	new	provider.	Clean,	maintain,	and	monitor	every	processor	on	a	routine	basis.	Pre-	or	perimenopausal	women	of	any	age,	or	women	who	had	their	last	menstrual	period	within	12	months	of	their	mammogram	There	is	no	apparent	benefit	of	digital	over	analog	imaging	for	women	who	fit	all	of	the	following	three	criteria:4	1.
Because	this	variation	in	signal	intensity	(mottle)	always	occurs	at	the	same	place	in	the	digital	detector	and	with	the	same	intensity,	the	corrections	determined	during	the	calibration	step	are	performed	to	bring	the	pixels	back	to	optimal	efficiency.	Many	sites	use	contrast,	even	when	simply	checking	implant	integrity,	to	evaluate	the	breast	tissue	in



front	of	or	behind	the	implant.	FNAC	is	particularly	helpful	in	evaluating	women	younger	than	age	28	who	have	a	palpable	mass;	these	women	usually	have	a	benign	condition,	but	they	are	frequently	sent	for	surgical	biopsy	if	FNAC	is	not	performed.	See	Flat	panel	detectors	Direct-to-digital	imaging,	350	Discharge,	nipple,	86,	86f	Disease	breast,	80–
88	common	site	of	origin,	81f	malignant,	82–83	nipple	changes,	84–87	skin	changes,	83–84	terminal	duct	lobular	unit	and,	80	DMIST.	A	Cartesian	coordinate	system	defines	a	point	by	its	distance	from	three	axes	that	intersect	at	right	angles.	See	also	Mediolateral	oblique	(MLO)	projections	“movement”	of	abnormalities	on,	178,	180–181
superimposition	on,	176,	177f	20°oblique	projection,	136–138	for	pseudocarcinoma,	156–159	rolled	view,	157,	159f	slight	oblique	projection,	157,	158f	spot	compression	position,	157,	158f	SIO	projection,	134–136	Mammography.	Digital	and	screen-film	mammography:	comparison	of	image	acquisition	and	interpretation	times.	Imaging	the	extreme
posterior	tissue	will	pose	a	problem	in	both	the	CC	and	MLO	projections.	Breastcancer.org.	The	stereo	images	breast	support	compressed	breast	biopsy/compression	plate	abnormality	-X	-15°	source	+X	+15°	Figure	20-3	Three-dimensional	localization.	As	used	in	the	brachytherapy	treatment	of	cancer,	a	radioactive	material	is	sealed	inside	a	seed	or
pellet	and	placed	inside	the	body,	in	or	near	a	tumor.	The	imaging	field	for	digital	systems,	typically	50	mm		50	mm,	may	be	smaller	than	the	imaging	field	of	screen–film	systems.	Random	access	memory	(RAM)	The	electronic	memory	of	the	computer,	as	opposed	to	information	on	a	disk	for	storage	and	retrieval.	Improving	imaging	of	the	augmented
breast.	—George	Santayana	Objectives	•	To	relate	the	growth	of	mammography	over	its	85	years	to	three	eras	of	development:	a	long	and	slow	use	of	general	x-ray	units	to	serve	only	symptomatic	patients	(1925	to	1970),	dedicated	mammography	units	adopted	with	growing	support	for	mammography	specialization	servicing	asymptomatic	people
(1970	to	1990),	and	rapid	professional	and	public	support	for	screening	mammography	to	connect	with	many	imaging	and	treatment	modalities	(1990	through	present).	1980;52,(3):271–275.	Insufficient	output	creates	longer	(above	3.5	seconds)	exposure	times	or	requires	higher	kVp	settings.5	A	short	discussion	of	basic	electricity	is	presented	here
to	aid	the	reader	in	understanding	the	key	role	of	electrical	power	in	producing	a	useful	clinical	image.	One	current	perception	and	reservation	about	mammography	is	justified.	T2-weighted	image	is	an	image	in	which	the	intensity	contrast	between	any	two	tissues	in	an	image	is	due	mainly	to	the	T2	relaxation	properties	of	the	tissues.	Location	of	the
Reference	The	equipment	manufacturer	determines	the	location	of	the	reference	point(s).	Beyond	that,	viewing	conditions	surrounding	the	digital	workflow	are	in	some	ways	even	more	demanding.	Following	the	prescan	adjustments,	several	scans,	in	axial	and	sagittal	planes,	are	performed.	The	increased	density	can	reduce	the	accuracy	of
mammography.	Haus,	AG.	Papilloma	Papillomas	occur	in	the	breast	in	one	of	two	ways	(Figure	6-14).	Breast	tissue	changes	as	a	result	of	monthly	and	life	cycle	changes.	Tumor	Size	(#	Ca	1	cm)		(#	In	Situ	Ca)TP		FN	The	tumor	size	is	raw	data	compiled	from	the	pathology	report.	In-house	meetings	and	seminars	on	FFDM	and	PACS	technology,	open
communications	with	the	staff	on	the	reasons	for	the	change,	and	an	explanation	of	the	business	plan	for	the	switch	can	help	a	great	deal	toward	staff	compliance	and	enthusiasm.	Gently	pull	the	breast	outward	and	forward.	When	the	digital	machine	phototimer	terminates	the	exposure	a	number	displays	on	the	AWS	monitor	along	with	the	image.
Nor	can	a	low	noise	level	compensate	entirely	for	poor	contrast	performance.	In	1992,	MQSA	was	signed	into	federal	law.	GAO-08-452.	As	mammographers	we	are	taught	to	encourage	women	to	have	an	annual	mammogram	and	to	return	to	our	mammography	center	the	next	year	because	approximately	94%	of	all	breast	cancers	occur	in	women	age
40	and	over	according	to	the	CDC.	PATIENT	SUPPORT	Community	Health	Collaborators/Partnerships	Due	largely	to	public	pressure,	governments	and	communities	are	becoming	more	aware	and	more	involved	in	enabling	and	promoting	breast	health.	Film	mix	in	nondedicated	processor(s)	19.	Where	is	PACS	physically	located?	Draw	a	line	through
that	point	perpendicular	to	the	film.	The	cancer	rate	in	first-time	screening	patients.	Clin	Cancer	Res.	This	is	helpful	to	the	radiologist	as	there	is	less	chance	of	needle	misalignment,	and	helpful	to	the	surgeon	because	less	dissection	will	be	necessary	to	find	the	end	of	the	needle	within	the	breast.	Thull	DL,	Vogel	VG.	The	options	for	surgical
treatment	include	simple	mastectomy	or	breastconserving	surgery	(lumpectomy).	The	resolution	toward	the	nipple	edge	of	the	film	can	be	three	or	four	times	sharper	than	at	the	chest	wall	edge	of	the	film	(Figure	11-35).	They	include	multiplanar	reconstruction,	3D,	and	image	fusion	where	images	from	different	modalities	can	be	fused	into	one
image.	Documenting	these	standards	clarifies	that	anything	less	will	not	be	accepted	by	the	facility.	Spot	Compression	Device	and	Quadrant	Paddles	compression	device	A	CORRECT	receptor	tray	B	INCORRECT	Figure	11-25	(A)	The	correct	relationship	between	the	compression	device	and	IRSD.	Performing	the	Study	Rotate	the	C-arm	70	to	90;
adjust	the	angle	to	best	accommodate	the	patient’s	body.	See	Computed	radiography	(CR);	Computed	radiography’s	(CR)	imaging	plate	technology	Craniocaudal	(CC)	mammogram,	497,	498f	Craniocaudal	(CC)	projections,	101,	116–125	application	of,	116	assessment	of	result,	119,	120f–121f,	121	positioning	steps	for,	122f	procedure,	116–119,	117f–
119f	variations	of	elevated	craniocaudal	projection,	124–125	exaggerated	lateral	craniocaudal	(XCCL)	projection,	121–123	Craniocaudal	(CC)	views,	6	Craniocaudal	projection.	One	study	found	that	tamoxifen	reduced	the	incidence	of	breast	cancer	by	62%	in	women	with	alterations	in	BRCA2.22	However,	the	results	showed	no	reduction	in	breast
cancer	incidence	with	tamoxifen	use	among	women	with	BRCA1	alterations.	This	determines	the	range	of	pixel	values	displayed	within	Window/Level	The	AWS	is	linked	with	the	facility’s	information	system,	or	network.	Mammographic	evaluation	of	the	augmented	breast.	1995;273(2):149–154.	Darkrooms	have	been	replaced	by	computers;	darkroom
aides	have	been	replaced	by	IT/PACS	personnel;	viewboxes	have	been	replaced	by	computer	monitors;	and	conversations	about	computers	dominate.	Early	detection	techniques	in	breast	cancer	management.	The	dark-appearing	adipose	tissue	replaces	the	white-appearing	glandular	tissue.	Online	procedures	reduce	the	patient’s	stress	level	because
she	doesn’t	need	to	worry	while	waiting	for	her	next	appointment	and	battery	of	tests.Working	online	is	done	at	the	discretion	of	the	radiologist.	Accessed	July	29,	2008.	Mammography	is	very	demanding,	requiring	sophisticated	technology	and	skillful	professionals	who	pay	attention	to	detail.	For	our	purposes,	the	3D	result	is	not	reconstruction	but
accurate,	quantitative	computation	of	the	location	of	the	abnormality	in	the	breast	in	three	dimensions:	horizontal,	vertical,	and	depth.	CONCERNS	ABOUT	DOSAGE	Three	fears	are	usually	associated	with	mammograms:	(a)	cancer	will	be	detected,	(b)	the	examination	will	be	painful,	and	(c)	the	radiation	involved	will	cause	cancer	that	she	would	not
otherwise	have.	A	recent	report	even	suggests	that	punctate	axillary	nodal	calcifications	are	more	often	indicative	of	intranodal	gold	deposits	(in	women	treated	for	rheumatoid	arthritis)	than	metastases.5	Talcum	powder,	which	contains	aluminum	and	calcium	particles,	is	often	applied	over	the	entire	surface	of	the	breast,	but	will	tend	to	clump	along
the	inframammary	crease,	where	the	inferior	half	of	the	breast	and	the	abdominal	wall	meet.	An	accurate	label	would	describe	the	direction	of	the	x-ray	beam	rather	than	the	arbitrary	or	conflicting	terms	that	have	little	relevance	when	removed	from	mammography.	HL7	is	the	language	used	by	the	radiology	information	system	(RIS)	to	store	a
database	of	patient	demographics,	usually	in	the	form	of	text.	This	presentation	most	often	indicates	either	an	infection	(mastitis)	or	carcinoma;	however,	edema	may	occur	with	systemic	diseases	that	manifest	with	fluid	retention	in	the	breast.	Often,	the	reason	is	a	deteriorated	safelight	filter,	or	the	position	of	the	safelight.	DQE	=	SNR2	at	Detector
Output	SNR2	at	Detector	Input	DQE	relates	to	detectability	of	objects	and	is	a	great	single	measure	for	image	quality.	Grayscale	standard	display	function	(GSDF)	Part	14	of	the	DICOM	Standard.	•	If	the	lymph	nodes	are	positive,	chemotherapy	is	required	regardless	of	the	size	of	the	tumor	or	the	menopausal	status	of	the	woman.	QRB.	Describe	how
to	locate	a	lesion	that	is	seen	on	only	one	of	the	standard	(CC	and	MLO)	views.	A	comparison	of	the	performance	of	digital	mammography	systems.	Marked	regression	of	nonpalpable	breast	cancer	after	cessation	of	hormone	replacement	therapy.	If	the	facility’s	testing	varied	from	any	procedure	in	a	published	guide,	that	should	also	be	documented.
Explantation	should	include	removal	of	the	fibrous	capsule	to	better	evaluate	the	integrity	of	the	implant.	•	Processing	conditions—standard	versus	extended.	In	general	radiography,	different	types	of	film	may	be	used	within	a	department,	but	most	of	it	will	be	double-sided	emulsion	film.	An	example	of	this	is	an	archiving	device,	which	acts	as	a
service	class	provider	(SCP)	when	receiving	images	from	a	modality	(which	acts	as	a	service	class	user:	SCU).	B	A	Figure	7-56	Mediolateral	lateral	projection.	You	control	DQE	by:	1.	However,	as	the	speed	and	contrast	increase,	so	does	the	radiographic	noise	seen	on	the	image.	A	database	can	be	constructed	using	several	methods.	Slowly	advancing
the	inner	rotating	cutting	stylet	through	the	outer	cannula	cuts	the	specimen	(Figure	20-34).	The	differences	between	normal	and	benign	tissue	are	sometimes	small,	with	careful	attention	needed	to	find	suspicious	microcalcifications	and	masses.	(E)	For	balance	and	stability,	the	patient	should	hold	onto	the	handrail	with	the	contralateral	hand.	It	is
treatment	used	to	destroy	breast	cancer	cells	that	may	have	spread	from	the	breast	to	other	parts	of	the	body.	䊐	Set	the	room	up	prior	to	the	arrival	of	the	patient.	Del	Med	J.	(B)	A	localization	compression	device	with	a	large	cutout	window	produces	pillowing	of	the	tissue	that	results	in	three	problems:	(1)	greater	distance	for	the	needle	to	travel	to
the	lesion;	(2)	the	position	of	the	protruding	tissue	not	as	firmly	fixed;	and	(3)	the	questionable	area	is	less	discernible	because	the	breast	tissue	is	thicker.	The	U.S.	Census	Bureau	forecasts	the	total	population	to	exceed	400	million	by	2050;	females	number	slightly	more	than	half	of	each	population	forecast.	settle	the	issue	of	screening	women	in
their	40s.	Use	suction	to	acquire	the	samples.	2008;10(3):10.	14.	Often	a	smaller	“quad”	paddle	is	useful	in	acquiring	more	posterior	medial	tissue	on	this	view.	Lift	the	breast,	pull	outward	and	upward	and	hold	in	place	until	the	compression	takes	over.	A	minimum	of	200	N	should	be	generated	by	the	compression	systems	in	order	to	sufficiently
compress	large,	dense	breasts.	Prior	mammograms.	The	technologist	critiques	the	image	at	the	QC	workstation	and	decides	if	the	image	is	acceptable	or	if	it	needs	to	be	repeated	(Figure	15-40).	Chapter	7	/	Mammographic	Positioning	UOQ	UIQ	LOQ	LIQ	UIQ	UOQ	LIQ	LOQ	•	147	A	Figure	7-67	Tangential	view.	Then	note	the	number	of	intermediate
tones	made	visible	as	the	kilovoltage	is	increased.	1969;43:803.	Table	13-2	•	Testing	Schedule	FREQUENCY	TEST	Daily	Weekly	Monthly	Quarterly	Semiannually	Annually	Sensitometry	Darkroom	cleanliness	Screen	cleanliness	Viewbox	cleanliness	Phantom	imaging	Visual	checklist	Repeat/reject	analysis	Fixer	retention	analysis	Radiologist	review
Compression	check	Film/screen	contact	Darkroom	analysis	Physicist	equipment	Testing	QA/QC	program	review	Audit	review	RESPONSIBLE	PERSONNEL	Technologist	Technologist	Technologist	Technologist	Technologist	Technologist	Technologist	Technologist	Radiologist	Technologist	Technologist	Technologist	Physicist	Radiologist	Components	of
a	QA	Program	A	complete	QA	program	consists	of	the	following:	standards	of	performance,	equipment	testing,	documentation	of	personnel	training	and	continuing	education,	and	review	of	the	facility’s	quality.	However,	the	images	and	data	that	we	have	acquired	need	to	remain	accessible	even	as	we	upgrade	our	equipment.	This	person	will	be
responsible	for	making	certain	that	all	the	images	are	stored	in	the	PACS	correctly	and	are	retrievable;	that	all	the	different	components	within	the	imaging	chain	(acquisition,	CAD,	laser	printers,	workstations,	etc.)	work	together	and	are	compatible;	that	archiving	and	disaster	recovery	is	adequate;	and	that	image	production	and	the	flow	of	the
image	within	the	network	is	accurate	and	timely.	MRI	breast	cancer:	current	indications.	Society	of	Motion	Picture	and	Television	Engineers	(SMPTE)	The	organization	that	sets	agreed	standards	for	much	of	the	video	and	audio	industries	around	the	world.	Again,	the	presence	or	absence	of	any	one	of	these	indicators	does	not	necessarily	determine
the	presence	of	disease,	but	rather	serves	as	a	“flag”	to	pay	attention	to	this	area.	Radiology	2007;245(1):10–11.	Case	Study	15-2	Refer	to	Figure	15-19	and	the	text	and	respond	to	the	following	questions.	Another	automatic	background	image-processing	algo-	rithm	contracts	the	14-bit	or	16,384	shades	of	gray	into	a	more	manageable	range	so	that
our	eyes	can	distinguish	structures	in	the	breast.	Breast	Calcifiations.	An	MRI	machine	is	more	than	a	big	noisy	magnet	with	a	long	tube	through	its	center	and	a	sliding	table	for	the	patient.	Control	of	Breast	Cancer	Through	Mass	Screening.	The	UOQ	is	free	of	superimposition	in	this	projection.	North	American	X-ray	mammography	market.	Women
should	refrain	from	consuming	these	products	2	to	4	weeks	before	their	appointment.	The	double	helix	looks	something	like	an	immensely	long	ladder	twisted	into	a	helix,	or	coil.	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	•	261	Figure	11-57	Log	E1	value	is	1.16	while	Log	E2	is	1.72.	An	enterprise	with	an	Intranet	that	allows
its	workers	access	to	the	wider	Internet	installs	a	firewall	to	prevent	outsiders	from	accessing	its	own	private	data	resources	and	for	controlling	the	outside	resources	that	users	are	able	to	access.	One	study11	comparing	ultrasound-guided	biopsy	with	stereotactic-guided	biopsy	reports	that	greater	than	50%	of	all	abnormalities	and	more	than	60%	of
carcinomas	are	sonographically	occult.	Cambridge:	Blackwell	Science;	1996:169.)	from	the	image	receptor,	increasing	blur.	A	simple	and	familiar	comparison	is	the	stereoscopy	the	brain	accomplishes	through	the	human	visual	system.	In-room	CR	plate	readers	can	almost	duplicate	the	DR	workflow,	but	this	also	drives	up	the	cost	of	CR.
Differentiation	of	phyllodes	breast	tumors	from	fibroadenomas	on	MRI.	Overgaard	M,	Hansen	PS,	Overgaard	J,	et	al.	Tissue	A	collection	of	similar	cells	and	the	intercellular	substances	surrounding	them.	The	CC	projection	(A)	illustrates	a	new	ill-defined	density	(arrow)	in	comparison	to	the	prior	mammogram	1	year	earlier	(B).	•	Delayed	wound
healing.	1993;188:453–455.	IT	policies–Networks.	With	the	advent	of	tomosynthesis	on	the	horizon,	additional	views	for	a	diagnostic	mammogram	may	become	a	relic	from	the	past.	These	sets	consist	of	a	hollow	needle	through	which	a	thin	wire	is	inserted	into	the	breast	tissue.	A	new	high-frequency	controlled	x-ray	generator	system	with	multi-pulse
wave	shape.	Br	med	J.	April	13,	1992:4–7.	See	Table	14-1.	In	addition,	the	unit	must	be	able	to	maintain	the	minimum	output	averaged	during	a	3-second	long	exposure.	Rochester:	Mt.	Hope;	1994.)	mammography	technologists,	the	basic	physics	of	ultrasound	may	not	be	familiar.	Ann	Intern	Med.	Sweat	glands,	sebaceous	(oil)	glands,	and	hair	follicles
that	open	to	UOQ	UIQ	UIQ	UOQ	3	9	9	3	LOQ	LIQ	LIQ	LOQ	6	6	Figure	5-3	Clock	time	and	quadrants.	With	breast	MR,	both	breasts	should	be	imaged	simultaneously	using	special	protocols	allowing	for	a	thin-slice	thickness	to	be	obtained.	the	inherent	contrast	.	Stears	JG,	Gray	JE,	Frank	ED,	eds.	•	Understand	testing	variations	between	different
FFDM	manufacturers.	The	photoelectric	effect	depends	on	the	atomic	number	of	the	substance	(the	target	material)	that	is	bombarded.	However,	the	technologist	should	have	the	freedom	to	alter	the	projection	when	necessary.	Digitize	To	convert	analog	data	into	binary	or	digital	form.	The	CAD	marks	can	be	displayed	by	simply	depressing	the	CAD
button.	These	further	branch	and	divide,	until	coming	to	the	lobule.	A	modified	needle-hookwire	technique	to	simplify	preoperative	localization	of	occult	breast	lesions.	The	melting	point	of	rhodium,	1966°C,	versus	molybdenum’s	2610°C,	requires	lower	mA	stations	to	compensate	for	the	lower	thermal	loading	capacity.	Radiation.	The	National	Cancer
Institute	(NCI)	announced	breast	cancer	mortality	rates	decreased	by	an	average	of	25%	between	1984	and	2004,	from	32.9	cases	per	100,000	women	in	1984	to	24.4	cases	in	2004.13	Table	2-5	illustrates	the	decline	in	mortality	rates	by	age.	A	faster	film	allows	shorter	exposure	times,	which	has	several	benefits:	it	lowers	the	dose	to	the	client,
extends	x-ray	tube	life,	reduces	film	reciprocity	law	failure,	permits	a	lower-kV	setting	at	the	control	panel,	and	results	in	a	higher-contrast	image.	The	overall	purpose	of	this	system	of	wires	is	to	detect	the	exchange	of	energy	between	spin	states	in	hydrogen	nuclei,	and	produce	an	image	from	the	protons’	nuclear	resonance.	Rochester,	NY:	Mt.	Hope
Publishing	Company;	1996.	(Continues	on	next	page)	Placement	of	the	Biopsy	Needle	The	clinician	guides	the	needle	into	the	breast,	advancing	to	the	desired	depth	(Figure	20-22O).	See	National	Institutes	of	Health	(NIH)	Nipple,	63–64,	64f	accessory	cancer	and,	64	aspiration	breast	lavage,	520–521,	521f	discharge,	86,	86f	eczematous	changes	of,
85	inversion,	84–85,	86f	mammographic	anatomy	of,	71,	73f	marker,	110,	110f	orifices,	64	Paget	disease,	85,	86f	papillomas	near,	87,	87f	periareolar	area,	176	in	profile,	5–6,	108	rotation	stereotactic	biopsy	and,	positioning	for,	470,	472,	475f	subareolar	area,	176	NMR.	This	is	a	radiographic	landmark	when	positioning	for	the	craniocaudal	(CC)
view.	Analysis—The	quantitative	numeric	value	of	PPV	is	almost	always	calculated	using	one	of	the	three	defined	calculations.	Team	Approach	The	clinician	and	technologist,	together	as	a	team,	should	decide	on	a	starting	projection	for	biopsy.	Aside	from	being	polite,	an	introduction	helps	convey	the	feeling	of	confidence	because	it	demonstrates
competence	and	professionalism.	The	soft	x-ray	radiation	component	responsible	for	the	different	skin	dose	is	considerably	less	with	the	high-frequency	generator,	due	to	low	ripple,	than	with	a	conventional	single-phase	generator.	Sterling	S.	Cells	that	divide	rapidly	are	cancer	cells,	and	cells	in	the	blood,	mouth,	GI	tract,	nose,	nails,	vagina,	and	hair.
For	a	full	analysis,	manual	computations	must	be	performed	combining	the	results	of	each	unit.	This	can	help	cut	down	on	workflow	transition	and	training	issues,	especially	in	a	facility	that	already	utilizes	CR	in	other	imaging	areas.	Genes	17	and	13	are	among	the	better-known	locations	in	breast	cells	where	cancer	originates.6	Genes	programmed
to	repair	damage	become	modified,	unable	to	produce	the	required	proteins	and	enzymes	to	continue	normal	cell	functions.	Chapter	7	/	Mammographic	Positioning	A	•	137	ax.	Each	view	is	also	a	composite	of	numerous	overlapping	structures.	The	error	is	also	evident	in	the	negative	depth	coordinate	(upperright-hand	corner).	When	biopsies	are
performed	at	a	hospital	that	is	not	affiliated	with	the	mammography	facility,	it	may	be	more	difficult	to	collect	biopsy	results.	time	and	reduce	complications.	MAMMOGRAPHIC	SUPERIMPOSITION	Each	mammographic	view	is	a	summation	of	tissue.	%	of	all	radiologists	16,000	60	4,000	10	2,000	0	perform	any	BI	perform	any	mammogram	≤	480	≤
1,000	≤	2,000	0	≤	5,000	No.	of	mammographic	examinations	performed	per	year	Figure	4-12	Number	and	percentage	of	radiologists	who	do	some	breast	imaging.	Is	there	an	information	system	in	place	(HIS	or	RIS)?	Berman	L,	deLacey	G,	Twomey	E,	et	al.	Bridge	A	device	that	connects	two	local	area	networks	(LANs),	or	two	segments	of	the	same
LAN.	Mammogram	An	x-ray	of	the	breast.	1990;174:487–490.	It	is	necessary	to	image	the	breast	with	high-contrast	methods	to	detect	these	smaller	lesions	hiding	within	the	glandular	tissue.	Understanding	how	the	lesion	“moves”	in	this	manner	will	help	locate	it,	demonstrating	it	free	of	superimposition	(if	necessary),	or	find	it	on	a	third	view.
Azavedo	E,	Svane	G,	Auer	G.	After	filling	the	barrel	with	air,	she	reattaches	it	to	the	tubing.	Pauli	R,	Hammond	S,	Cooke	J,	et	al..	It	prevents	manual	entry	of	patient	demographic	data,	which	can	be	inconsistent.	The	manufacturers	had	it	wrong;	screening	units	must	be	of	high	quality	to	image	the	small	lesions.	With	digital	imaging	a	radiologist
spends	more	time	with	mammography	and	has	less	time	for	other	examinations.	This	orthogonal	view	is	also	used	to	triangulate	the	position	of	the	abnormality	(see	Chapter	9).	(B)	A	radioactive	material	is	injected	into	the	tumor	bed.	Eventually	mammographers	found	that	increased	contrast	between	cancer	and	normal	breast	tissue	allowed	them	to
discover	smaller	lesions.	Posterior	breast	tissue	will	not	be	imaged	if	the	receptor	and	compression	devices	are	not	234	•	Unit	2	/	Film/Screen	Mammography	A	B	Figure	11-21	(A)	An	oblique	view	mammogram	performed	with	a	curved	compression	device	causes	loss	of	visualization	of	tissue	at	the	chest	wall.	This	usually	involves	the	hands	and	feet.
Twenty-year	follow-up	of	a	randomized	study	comparing	breast-conserving	surgery	with	radical	mastectomy	for	early	breast	cancer.	Recall	Rate	The	number	of	screening	patients	recalled	for	further	examination/the	total	number	of	screening	patients	The	percentage	of	patients	who	are	recommended	for	further	evaluation	such	as	coned	down	views,
magnification,	and	ultrasound.	This	process	is	said	to	be	“semi-conservative”	since	one	of	each	parent	strand	is	conserved	and	remains	intact	after	replication	has	taken	place.	Whether	you	view	the	images	side-by-side	or	back-to-back,	the	technologist	and	radiologist	must	determine	what	format	works	best	for	them,	and	then	they	need	to	stick	with	it.
(A)	External.	It	is	thought	this	disease	starts	in	the	ductal	system	and	spreads	out	to	the	nipple;	but	this	does	not	account	for	the	5%	who	have	Paget	of	the	nipple	only.	81.	They	relate	this	information	to	the	CBE,	client	history,	and	observations	from	technologists	and	referring	physicians.	Again	note	that	a	certain	C-arm	angle	illustrates	both	an	upper
quadrant	and	lower	quadrant	abnormality	tangentially.	What	is	the	range	of	time	(from	shortest	to	longest)	allowed	for	an	exposure?	Large-gauge	needle	core	biopsy	A	biopsy	via	a	largegauge	needle,	usually	8	to	14	gauge.	Some	of	the	factors	include	characteristics	of	the	tumor:	•	539	•	If	the	tumor	is	invasive,	chemotherapy	is	necessary.	(Drawing
from	Cooper.)8	66	•	Unit	1	/	Mammography—Common	Topics	The	Glandular	Parenchyma	R	CC	Distribution	of	Glandular	Tissue	The	pattern	and	distribution	of	the	glandular	tissue	is	essentially	the	same	bilaterally.	Digital	mammography	integrated	with	PACS:	real	world	issues,	considerations,	workflow	solutions,	and	reading	paradigms.	THE
STARTING	POINT	FOR	BREAST	CANCER	The	first	written	description	of	breast	cancer	was	on	ancient	Egyptian	papyrus.3	The	doctor	described	inflammatory	breast	cancer.	Film	trays	should	be	cleaned	daily	using	antistatic	solution.	Cambridge:	Blackwell	Science;	1996:18.)	Figure	20-9	Stereo	pair.	Does	the	facility	have	a	laser	printer?	A	1-second
pause.	The	patient	sought	a	second	opinion	before	a	recommended	biopsy	of	this	mass	density	(A)	(arrow)	on	the	basis	of	the	mammogram	only.	Breasted	JH.	Digital	imaging	utilizes	higher	kVp	settings	and	tungsten	target	tubes	to	enrich	the	number	of	photons	that	exit	the	breast	to	strike	the	array,	thus	ensuring	a	higher	SNR.	Compression	should
be	applied	until	there	is	a	“spring”	to	the	456	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	Visualizing	the	Abnormality	The	circumstances	of	stereotactic	biopsy	are	sometimes	in	direct	conflict	with	the	technical	factors	that	apply	to	efficient	routine	mammographic	imaging.	Having	the	scout	image	available	during	the	procedure	is
useful.	This	wellknown	fact	has	yet	to	receive	official	recognition	and	approval”.74	To	Tell	the	Truth,	the	Whole	Truth	ASRT	funded	a	2003	study	asking	technologists	if	they	unofficially	interpret	images:	•	28%	do	for	trauma	cases.	Vol	2.	See	National	Council	on	Radiation	Protection	and	Measurements	(NCRP)	NCSS.	The	SMPTE	test	pattern	(Figure
17-5)	can	help	determine	whether	the	contrast	and	brightness	settings	of	your	monitor	are	acceptable,	and	can	also	check	for	limitations	in	spatial	resolution	and	aliasing	of	your	display.4	Compression	Thickness	Compression	thickness	is	a	simple	test	to	verify	that	the	displayed	breast	thickness	is	correct.	Each	focal	spot,	anode,	and	filter	combination
should	be	tested.	Standard	processing	is	used	in	general	radiography,	although	a	processor	set	for	a	standard	development	cycle	can	be	dedicated	to	mammography	films.	Morton	DL,	Wen	DR,	Wong	JH.	Quadrant	paddles	are	approximately	3	to	4	inches	wide.	Position	the	patient	as	for	the	CC	or	MLO	projection.	Support	for	the	feet	and	legs	also
provide	stability.	A	cyst	can	also	demonstrate	a	halo	sign	because	it	compresses	structures	around	it.	Installation	itself	may	be	a	factor	to	consider:	Will	there	be	a	need	for	•	369	architectural	changes	to	the	department	or	room	where	the	unit	will	be	placed?	Once	this	occurs,	the	lobule	loses	its	definition	and	eventually	disappears	completely.
Simultaneously,	adjust	the	C-arm	bringing	the	image	receptor	to	meet	the	elevated	inframammary	fold	(IMF).	In	1995	a	revolutionary	new	grid	was	introduced,	the	hightransmission	cellular	(HTC)	grid.	There	is	a	trend	toward	specialized	radiologists	who	interpret	5000	or	more	mammograms	per	year	and	who	prefer	to	work	with	an	experienced
support	staff.	The	CC	mammogram	(A)	demonstrates	an	area	of	architectural	distortion	(arrow)	in	the	lateral	aspect	of	the	left	breast.	Lippincott	Williams	&	Wilkins	customer	service	representatives	are	available	from	8:30	am	to	6:00	pm,	EST.	ix	Case	studies	allow	for	practical	application	of	chapter	material.	A	central	lesion	will	have	none	or	little
movement	from	MLO	to	true	lateral.	Both	breasts	are	routinely	scanned	during	surgical	planning	as	the	ipsilateral	breast	may	present	with	additional	pathology	(multifocal	or	multicentric)	not	demonstrated	on	the	mammogram,	as	well	as	the	contralateral	breast	may	have	occult	disease.11,13,19,26,42,43,48,58	Patients	with	suspected	recurrence
alert	physicians	to	review	the	extent	of	prior	surgery	and	to	evaluate	adjunctive	therapy	for	subsequent	planning.	Benefits	of	independent	double	reading	in	a	population	based	mammography	screening	program.	to	the	area	for	3	to	5	minutes	to	reduce	the	chance	of	hematoma.	Most	mammography	Consistency	is	also	important	to	view	and	score	the
image.	The	parenchyma	is	thus	opposed	to	the	connective	tissue	framework,	or	stroma,	of	an	organ.	With	extreme	forward	movement	of	the	breast	support,	sacrificing	medial	tissue,	a	LM	projection	allows	access	to	this	abnormality.	Mammography	today	is	much	better	than	it	was	just	a	few	years	ago,	but	it	could	improve	in	this	respect.	The	modified
compression	technique	is	possible	regardless	of	whether	the	implant	is	posterior	or	anterior	to	the	pectoral	muscle,	as	long	as	the	implant	remains	soft	and	free	of	encapsulation.	Breast	Imaging	Diagnosis	and	Morphology	of	Breast	Diseases.	Eastman	Kodak	Company,	1995.)	Case	Study	11-3	Refer	to	Figure	11-58	and	the	text	and	respond	to	the
following	questions.	The	most	effective	way	to	combat	these	problems	is	to	1)	choose	a	C-arm	projection	that	makes	the	breast	as	thin	as	possible	(maintaining	stroke	margin)	and	2)	position	the	abnormality	over	adipose	tissue	for	easier	visualization.	Breast	cancer	related	proteins	are	present	in	saliva	and	are	modulated	secondary	to	ductal
carcinoma	in	situ	of	the	breast.	The	patient	should	feel	she	has	the	technologist’s	full	attention	and	can	trust	that	she	is	doing	her	best	work.	Ablation	is	usually	carried	out	surgically.	Potential	of	computeraided	diagnosis	to	reduce	variability	in	radiologist’s	interpretations	of	mammograms	depicting	micro	calcifications.	This	centering	point	is	usually
obtained	under	a	marking	or	centering	light	while	the	patient	is	outside	of	the	bore	(Figure	21-23).	(E)	Skinsparing	mastectomy.	A	device	known	as	a	kilovolt	peak	meter	is	used	to	measure	the	kilovolt	peak	output	of	the	unit.	EARLY	DETECTION	Major	considerations	that	support	early	detection	include	the	following:	•	The	disease	is	important.	This
triggers	the	firing	of	the	anterior	carrier	block	that	holds	the	cutting	cannula,	allowing	the	removal	of	tissue	(C).	When	applied	to	the	workplace,	Kaizen	activities	continually	improve	all	functions	of	a	business,	from	manufacturing	to	management	and	from	the	CEO	to	the	assembly	line	workers.11	By	improving	standardized	activities	and	processes,
Kaizen	aims	to	eliminate	waste.	Solid	state	Refers	to	electronic	components	that	do	not	move,	like	a	computer	motherboard.	Their	peak	incidence	is	in	women	30	to	35	years	old.	DNA	repair	The	body	has	a	series	of	special	enzymes	that	repair	mutations	to	DNA	and	restore	it	to	its	original	state.	Reorientation	takes	some	adjustment.	2007;22:234–241.
Cambridge:	Blackwell	Science;	1996:33–39.)	•	431	432	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	In	some	cases,	induction	chemo	will	remove	all	radiographic	and	sonographic	evidence	of	disease.	The	advice	included:	expect	to	pay	about	$1000	for	the	service,	and	check	with	your	insurance	company	for	utilization	and	payment
policies.74	Insurance	carriers	often	impose	conditions	and	restrictions.	This	usually	represents	contamination	of	the	developer	solution	or	severe	under-replenishment.	Amplifier	Any	device	that	changes	(usually	increases)	the	amplitude	of	a	signal.	What	exactly	is	a	digital	image?	1986;121:807.	Abnormal	cells	Changes	to	normal	breast	cells	resulting
in	atypical	hyperplasia	and	lobular	carcinoma	in	situ	(LCIS),	which	increase	the	risk	of	breast	cancer.	Kitts	EL.	The	properties	of	hydrogen	atoms	are	as	follows:	1.	One	quickly	learns	to	avoid	misspelling	the	client’s	name	and	to	make	certain	the	view	is	labeled	correctly.	Controversy	over	the	outcome,	specifically	whether	it	improves	patient	care,	is
the	issue.	This	hardware	capability	greatly	speeds	the	processing	of	imaging	millions	of	pixels	in	an	image.	If	the	detector	is	under	the	fatty	A	Skin	Detail	Early	film/screen	mammography	studies	did	not	provide	adequate	visualization	of	the	glandular	structures	(Figure	7-10).	The	laws	of	electromagnetism	state	that	moving	electrical	charges	induce
magnetic	fields	around	themselves.	A	missed	diagnosis	counts	as	false	negative	statistically,	and	at	one	level	represents	merely	a	misinterpretation	of	a	radiograph.	Case	Study	4-1	The	FDA	first	approved	a	digital	mammography	machine	in	January	2000.	MR	imaging	evaluation	of	cancer	extent.	A	concave	or	flattened	muscle	indicates	lack	of
relaxation	of	the	muscle,	an	inappropriate	angle	of	obliquity,	inadequate	use	of	the	mobile	medial	border,	or	allowing	the	patient	to	lean	back	slightly.15	3.	The	Edwin	Smith	Papyrus.	While	this	technique	may	be	useful	in	follow-up	projections,	radiopaque	markers	may	interfere	with	interpretation	of	the	screening	mammogram,	because	they	may	be
distracting	to	the	reader	(Figure	7-7).	When	an	electrical	charge	is	applied	to	the	surface	and	the	detector	is	exposed	to	radiation,	selenium	acts	as	a	photoconductor,	generating	electron-hole	pairs,	which	move	freely	under	the	influence	of	the	applied	electric	field.	An	SIO	with	the	arm	up	and	over	or	LM	with	arm	up	and	over	will	access	this	tissue.	6.
This	is	largely	due	to	technological	advances	such	as	compound	imaging	and	Doppler	effect.	Sonographic	imaging	aka:	ultrasound.	Linver	M.	The	unwanted	side	effects	from	taking	tamoxifen:	blood	clots	and	an	elevation	in	the	risk	of	developing	endometrial	cancer.20	Raloxifene,	the	second	generation	SERM,	was	developed	to	treat	osteoporosis	in
post-menopausal	women.	Medical	News	Today.	Vasovagal	response:	Vasovagal	response	should	always	be	a	concern	in	any	procedure	where	the	patient	is	upright.	However,	the	following	may	be	useful	to	start	the	localizing	process.	The	more	information	recorded	during	the	study	will	help	alleviate	any	guesswork	during	the	analysis	of	the	data.
Even	though	the	space	that	a	mammography	unit	occupies,	the	ease	with	which	one	can	exchange	imaging	accessories,	and	the	availability	of	redundant	electronic	controls	may	be	important	considerations,	none	of	these	have	a	direct	influence	in	producing	the	latent	image.	Without	reservation,	the	force	the	foot	pedal	applies	should	never	be	enough
to	overcompress	the	breast.	2	cm	x	2	cm	A	B	Figure	9-12	Superior	or	inferior.	The	manufacturer	establishes	direction	of	shift	and	the	manner	of	planar	image	display.	•	155	156	•	Unit	1	/	Mammography—Common	Topics	A	B	C	Figure	7-78	This	patient’s	screening	mammogram	revealed	a	medial	area	of	calcification	that	was	not	well	seen	on	either	the
CC	(A)	or	the	MLO	(B)	view.	The	transistor	array	absorbs	the	electrical	charge	and	measures	the	charge	from	the	ions.	This	is	where	the	pathologist’s	specialized	knowledge	and	skills	(recognizing	disease	types	and	abnormalities	in	the	cell,	the	use	of	stains	to	better	visualize	anomalies,	and	use	of	standards	and	references	for	cancer’s	appearance)
pays	big	dividends	in	shaping	the	report	recommendations.	A	B	R	CC	C	R	MLO	R	SIO	SUP	INF	D	E	Figure	8-8	The	patient	with	pectus	excavatum	(A,B)	is	characterized	by	a	sunken	sternum	and	central	ribs,	prohibiting	inclusion	of	all	breast	tissue	within	two	standard	projections.	The	mag-box	can	be	positioned	anywhere	on	the	image.	Should	you
perform	your	daily	QC	strip?	Most	reports	in	the	medical	literature	indicate	that	rhodium	targets	produce	better	images	for	thicker,	glandular	breasts,(18–22)	while	others	dislike	rhodium	images.22–24	The	intended	use	of	an	alternate	filter	and/or	target	material	is	to	produce	images	at	a	lower	dose	without	reducing	image	quality	(Figure	11-39).	The
mammogram	does	not	always	present	the	entire	picture	for	the	radiologist;	the	technologist	must	consider	many	factors,	including	the	patient’s	concerns.	Recommended	specifications	for	new	mammography	equipment:	report	of	the	ACR-CDC	focus	group	on	mammography	equipment.	If	eliciting	discharge	is	difficult,	ask	the	patient	to	try	this	herself;
she	knows	how	much	pressure	to	apply	without	discomfort.	Photo	courtesy	of	Pam	Fulmer.	Chapter	23	/	Breast	Cancer	Treatments	•	525	lobe	interlobular	duct	lactiferous	duct	normal	duct	hyperplasia	atypical	hyperplasia	ductal	carcinoma	in-situ	invasive	ductal	carcinoma	Figure	23-2	Understanding	breast	cancer.	At	this	time,	these	pads	are	not	a
reimbursable	item	through	medical	insurance.	Occasionally,	the	radiologist	will	request	extra	views	or	tests	on	a	patient,	sometimes	only	to	verify	that	an	area	is	benign.	When	the	radiologist	recommends	a	biopsy,	it	is	the	pathologist	who	makes	the	ultimate	diagnosis.	Target	on	scout	A	stereotactic	method	that	allows	the	replacement	of	the	scout
image	for	one	of	the	stereo	images.	A	missed	diagnosis	also	influences	the	attitudes	of	many	clients	toward	mammography.	Am	J	Epidemiol.	These	oscillations	create	noise	from	the	wobble.	Awareness	of	the	following	issues	will	help	provide	the	best	possible	environment	for	the	patient	while	maintaining	the	requirements	of	stereotactic	biopsy.	Pisano
E,	Yaffe	M,	Kuzniak	C.	In	HDR	brachytherapy,	a	high	dose	of	radiation	is	delivered	to	the	tumor	in	a	short	burst.	1983;1(1):7.)	Figure	11-8	shows	the	relationship	between	the	skin	dose	of	a	high-frequency	generator	and	a	conventional	single-phase	generator	as	a	function	of	the	x-ray	tube	voltage.	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy
•	415	Y	Y	X	+Y	X	A	Z	or	D	breast	support	biopsy/compression	plate	+X	Z	or	D	B	breast	support	biopsy/compression	plate	Figure	20-7	Scale.	Thinner	breast	compression	will	also	decrease	geometric	unsharpness	and	scatter.	Other	algorithms	average	the	pixels	within	a	group.	(C)	The	breast	mound	is	restored.	This	figure	demonstrates	how	scale	is
applied	to	the	biopsy	window	of	two	different	SBB	systems.	Miller	AB,	Howe	GR,	Sherman	GJ,	et	al.	Many	facilities	lease	the	cassettes	from	the	manufacturer.	The	MLO	image	shows	glandular	tissue	running	off	the	film.	Not	with	ordinary	walls,	windows,	or	doors;	the	fringe	fields	of	magnetism	are	contained	by	several	types	of	magnetic	field
shielding.31,32,34	The	fringe	field	from	a	high-strength	magnet	can	extend	well	outside	the	MRI	room	unless	proper	magnetic	shielding	is	in	place.	A	classic	example	of	this	flawed	thinking	was	that	less	expensive	units	were	built	expressly	to	screen	asymptomatic	women;	the	more	expensive	(read	“higher	quality”)	units	were	the	diagnostic	machines.
When	service	does	arrive,	it	will	be	more	expensive	to	pay	by	the	hour,	and	parts	will	be	costly.	The	abnormality	was	not	demonstrated	on	either	the	MLO	or	lateral	projections.	Haagensen	CC.	In	essence,	the	visual	check	takes	inventory	of	the	room	to	ensure	that	patient	and	operator	safety,	comfort,	and	convenience	are	not	compromised.	FDA
approval	simply	means	that	it	is	safe	to	use	for	its	intended	purpose,	not	necessarily	that	it	works	better	than	anything	that	has	come	before.	A	magnetic	moment	occurs	when	an	object	is	placed	into	a	magnetic	field;	all	the	atoms	align	in	the	direction	of	the	magnetic	force.	In:	Strax	P,	ed.	The	image	inside	the	box	is	the	highest	resolution	display
offered	by	the	digital	array.	A	drop	of	solution	is	placed	on	the	film.	Motion	was	noted	(A);	the	view	was	repeated	(B).	The	technologist’s	workstation	is	in	the	background,	where	images	are	acquired	and	previewed	prior	to	acceptance.	The	MLO	view?	20°	A	B	Figure	7-74	Tangential	view.	Manufacturers’	product	information	and	package	inserts	should
be	reviewed	for	current	information,	including	contraindications,	dosages,	and	precautions.	True	size	The	display	of	an	image	such	that	an	object	in	the	image,	when	measured	with	a	handheld	ruler	on	the	surface	of	the	display,	measures	as	closely	as	possible	to	the	true	physical	size	of	the	object.	Forty	years	ago	the	concept	of	screening
mammography	for	asymptomatic	populations	was	just	an	idea;	today	it	is	recognized	as	a	necessary	medical	service.	(Images	courtesy	of	Dr.	Susan	Love.)	•	521	tomies.	(Source:	SEER	Cancer	Statistics,	Review	1973–1995;	U.S.	Census	Bureau.)	48	•	Unit	1	/	Mammography—Common	Topics	Generations	Count	According	to	the	National	Research
Council,	more	than	1.2	million	women	become	eligible	for	recommended	mammography	screening	each	year.7	Every	generation	brings	its	unique	experiences	with	them	when	they	enter	the	mammography	room.	A	few	types	of	major	chromosomal	abnormalities,	including	missing	or	extra	copies	or	gross	breaks	and	rejoinings	(translocations),	can	be
detected	by	microscopic	examination;	many	breast	cancers	are	associated	with	chromosomes	13	and	17.	Lippincott,	Williams	and	Wilkins;	2004.	Breast	augmentation	Surgical	enlargement	of	the	breasts.	They	may	be	indicative	of	cancer.	A	breakdown	of	one	component	could	have	disastrous	consequences	for	the	entire	system.	The	main	x-ray
exposure	then	continues.	Early	fine	calcifications	can	imitate	small	malignancy.	Digital	equipment	is	1.5	to	4	times	more	expensive	than	analog	equipment.	Mammography.	Craniocaudal	(A),	MLO	(B),	and	20	MLO	(C)	projections	of	the	left	breast.	Is	it	possible	for	an	abnormality	to	shift	out	of	view	on	the	stereo	pair?	The	constant	factor	is	the	kVp
setting.	To	figure	the	actual	number	of	line	pairs	per	millimeter	(lp/mm),	one	would	need	to	factor	in	how	high	above	this	surface	the	lesion	lies	in	the	breast	using	the	following	formula:	FOD	LP/mm	1.1		OFD	FS	where	1.1	is	a	constant,	FOD	is	the	focal	spot-object	distance	(in	centimeters),	FS	is	the	focal	spot	size	(millimeters),	and	OFD	is	the	object-
film	distance	(in	centimeters).	ACS.	It	often	can	be	an	integral	part	of	transcription	and	recall,	as	well	as	the	outcomes	audit.	There	has	been	a	consistent	trend	toward	higher	phantom	(and	clinical	image)	background	densities	and	toward	lower	kVp.	Today,	very	few	facilities	would	expose	their	phantom	with	an	applied	anode	voltage	as	high	as	28
kVp.	The	lower	kVp,	higher	film	densities,	and	higher	contrast	films	in	use	today	all	tend	to	increase	DD.	Have	the	patient	bend	at	the	waist	and	lean	in	laterally	toward	the	unit.	TR	(time-to-repetition)	is	the	time	interval	between	two	successive	pulse	cycles	and	is	usually	measured	in	milliseconds.	Rabinowitz	B,	Adler	D.	Any	of	the	following
mammographic	changes	may	appear	secondary	to	surgical	intervention:	•	•	•	•	•	•	Tissue	distortion	Mass	Calcium	Fat	necrosis	Edema/diffuse	accentuation	of	the	glandular	tissue	Skin	thickening	Tissue	Distortion	B	Figure	10-26	Magnification.	Keep	in	mind	that	RF	pulses	carry	the	various	instructions	through	the	gradient	coils	to	shape	the	magnetic
field	near	the	patient,	thus	assuring	the	strongest	magnetic	pull	from	the	weak	magnetism	in	the	proton.	Improvement	in	equipment	communications	was	the	driving	force	behind	the	establishment	of	the	IHE,	as	vendors	worked	to	produce	equipment	that	could	be	used	in	conjunction	with	equipment	from	other	vendors.	The	technologist	reacquires
the	scout	with	the	smaller	aperture	and	biopsy/compression	plate	to	ensure	proper	centering	(B).	This	feature	ranges	from	basic—using	only	one	parameter,	such	as	thickness	of	the	breast,	to	determine	the	kVp	setting	or	it	can	be	sophisticated:	using	several	parameters	to	determine	the	proper	kV,	mA	filter,	and	target	materials	for	the	client.
Monitors	Computer	display	devices	used	to	view	information,	whether	words	or	images.	However,	many	of	these	methods	apply	to	upright	positioning.	If	not,	demonstrate	this	area	of	the	breast	with	an	extra	view	(see	Chapter	10).	Removal	of	the	ovaries	before	menopause	provides	the	maximum	benefit.	CC	CC-ID	MLO	MLO-ID	SIO-ID	Encapsulated
Implants	CC	MLO	SIO	Performing	the	Study	Position	the	patient	as	usual	for	the	intended	view	(CC	or	MLO).	For	digitally	acquired	images,	the	electronic	information	is	simply	diverted	through	the	CAD	algorithms	as	it	makes	its	way	through	the	PACS.	The	scout	image	should	be	checked	for	overlapping	blood	vessels.	68.	Contrast	and	brightness
levels	are	dynamic	with	digital	imaging.	This	method	reduces	artifacts	from	intravoxel	dephasing	by	acquiring	the	second	and	succeeding	even-echoes	at	a	multiple	of	the	first	echo.	(B)	Keloid	scar	secondary	to	mediport	implantation.	Computer	software	is	then	used	to	specifically	analyze	selected	populations	of	cells	for	their	expression	of	the	proteins
or	antigens	of	interest.	A	third	risk	factor	is	having	a	genetic	predisposition	to	developing	the	disease	based	on	a	positive	family	history,	such	as	a	premenopausal	mother,	sister,	or	daughter.	The	Air	Kerma	and	AEC	reproducibility	variations	must	measure	less	than	0.05.	Approximately	70%	of	mammography	facilities	have	one	mammography	machine;
30%	have	more	than	one	unit.	When	this	happens,	it	is	time	to	purchase	a	new	cassette.	The	next	highest	risk	factor	is	having	had	breast	cancer	previously.	In	CT	and	in	digital	mammography,	more	pixels	make	a	better	image;	in	MRI,	more	voxels	(volume-elements)	dense	with	hydrogen	protons	improves	the	MRI	image.	True-positive	rate	The
percentage	of	patients	who	were	correctly	diagnosed	as	suggestive	of	cancer	on	their	mammography	report,	from	all	patients	who	were	diagnosed	as	suggestive	of	cancer.	Although	some	mammographers	use	complex	stereotactic	computerized	systems	for	localization	of	these	lesions,	Evans	and	Cade	reported	that	“standard	localizing	technique	may
be	as	accurate	as	the	stereotactic	technique”.13	To	localize	the	lesion,	select	the	view	on	which	the	lesion	was	originally	detected.	A	perfect	storm,	the	convergence	of	forces	of	nature,	offers	a	fitting	analogy	for	the	converging	forces	that	endanger	mammography	services	in	the	United	States:	1.	A	variety	of	free-hand	approaches,	including	tangential
needle	paths	designed	to	avoid	punctures	to	breast	implants,	are	available.	In	this	second	round	of	study,	researchers	concentrated	on	the	costeffectiveness	of	digital	mammography.	Recommendations	Add	one	of	these	views	for	the	posterolateral	tissue:	•	20	MLO	(SM-IL)	•	LM	•	SIO	with	the	arm	up	and	over	MALE	MAMMOGRAM	Performing	the
male	mammogram	presents	much	the	same	issues	as	the	small,	firm-breasted	female.	This	edition,	now	with	a	two-color	design,	also	includes	new	features	to	assist	teachers	and	students,	such	as	chapter	objectives,	key	terms,	case	studies,	chapter	review	questions,	and	a	host	of	online	student	and	instructor	ancillary	materials	to	supplement	the	text.
Familiar	equipment	and	processes	will	be	changed	to	an	unfamiliar	and	heavily	computerized	paradigm	that	may	seem	impossible	to	learn,	especially	for	the	staff	that	is	unfamiliar	even	with	home	computing.	The	technologist	may	use	alternative	projections.	The	consensus	of	Specifications	for	New	Mammography	Equipment	was	to	stop
manufacturing	units	that	would	not	produce	good	images.	Contrast	and	dose	with	Mo/Mo,	Mo/Rh,	Rh/Rh	target-filter	combinations	in	mammography.	Specifically?	The	digital	mammography	technologist	uses	the	same	size	breast	platform	for	imaging	a	28AA	or	a	44DD	breast.	This	publication	contains	information	relating	to	general	principles	of
medical	care	that	should	not	be	construed	as	specific	instructions	for	individual	patients.	The	number	of	images	that	are	moving	through	the	network	at	one	time	will	also	be	a	factor	in	how	fast	they	move—the	more	cars	on	the	highway,	the	slower	the	traffic	is	likely	to	be.	Hormonal	Influences	during	the	Life	Cycle	At	about	the	age	of	17	years,	and	in
response	to	earlier	hormonal	stimuli,	the	formation	of	the	ductal	structures,	including	the	lobule,	is	complete.	Mammographic	findings	after	breast	conservation	therapy.	X-ray	imaging	always	contends	with	mottle.	We	have	not	yet	discovered	a	vaccine	for	breast	cancer,	but	we	do	have	some	medications	that	can	be	taken	by	people	at	high	risk	in
order	to	reduce	their	risk	of	developing	this	disease.	These	methods	are	faster,	so	it	is	easier	for	the	patient	to	tolerate	the	discomfort.	This	most	likely	corresponds	to	the	portacath	scar;	however,	to	be	safe,	each	end	of	the	scar	was	marked	with	a	BB	and	a	tangential	view	(C)	proves	the	density	is	a	result	of	the	portacath	placement.	This	is	usually	a
one-time	build-out	cost	and	offers	effective	shielding	in	centers	or	hospitals	where	space	is	at	a	premium.	An	alternating	voltage	or	current	is	usually	defined	as	voltage	or	current	that	changes	its	strength	according	to	a	sine	curve.	Figure	20-66	illustrates	the	application	of	these	projections	in	accessing	the	four	quadrants	of	the	breast.	Place	the	edge
of	the	image	receptor	at	midsternum.	Draw	a	straight	line	down	to	the	log	relative	exposure	line	at	the	point	of	intersection	on	the	curve,	(Figure	11-57).	The	breast	image	is	stored	on	the	phosphors	of	the	plate	until	it	is	read	by	a	laser	scanner	within	the	plate	reader,	which	converts	the	image	to	an	electronic	signal.	The	ACRIN	DMIST	found	that
digital	mammography	was	significantly	better	than	film	mammography	in	screening	women	aged	under	50,	or	women	of	any	age	who	had	very	dense	breasts.	(B)	If	the	abnormality	is	not	well	centered	on	the	scout,	the	identical	shift	is	less	evident.	It	should	be	noted	that	metastasis	from	cancers	other	than	breast	cancer	may	be	located	in	the
subcutaneous	tissue”.3	In	high-contrast	screen-film	imaging,	the	skin	line	and	the	subcutaneous	fat	layer	are	considerably	darker	than	the	parenchyma	of	the	breast	in	all	cases	except	those	of	breasts	that	compress	to	approximately	2	cm	or	less	and	are	composed	primarily	of	adipose	tissue.	Determine	Coordinates	Each	manufacturer	specifies	the
steps	to	target	the	abnormality	for	coordinate	calculation	(Figure	20-22E).	The	actual	contrast	and	brightness	parameters	are	settings	on	the	monitor.	A	stiffer	wire	or	trocar	is	usually	more	helpful	to	the	surgeon;	its	interior	tip	is	easy	to	locate.	For	example,	how	exact	should	the	measurement	of	time	be?	Radiol	Clin	North	Am.	1987;25(5):914.
resolution	and	aliasing	of	your	display.	Further	standards	may	be	adopted	according	to	individual	state	laws,	or	the	facility’s	standards.	Info	on	vacancy	rates,	please.	These	allow	the	radiologist	to	see	and	find	areas	of	suspicion	that	previously	might	have	been	360	•	Unit	3	/	Digital	Mammography	always	be	available	on	the	PACS.	The	optical	density
of	the	film	should	be	read	and	recorded	at	the	center	of	the	phantom	image	and	in	the	center	of	an	added	acrylic	disk.	This	usually	consists	of	lead	numbers	and	letters	embedded	in	the	paddle	to	designate	the	anterior	to	posterior	location	(nipple	to	chest	wall)	and	the	lateral	to	medial	location	on	the	craniocaudal	view,	or	superior	to	inferior	location
on	the	lateral	view.	What	are	the	key	statistics	for	breast	cancer?	The	digital	detector	array	has	millions	of	pixels	that	have	slight	differences	in	their	response	to	x-ray	photons.	66.	The	technologist	would	use	this	manual	decompression	to	release	a	patient	during	a	power	failure,	if	the	automatic	compression	release	failed,	or	if	the	technologist
inadvertently	does	not	reactivate	the	automatic	compression	release	after	service	or	during	a	nonrelease	procedure.	Unsuccessful	localization	is	rarely	a	malfunction	of	the	stereotactic	system	or	computer,	but	more	often	results	from	human	error.	Signal-to-noise	ratio	(SNR)	The	average	signal	in	a	uniform	field	(usually	defined	by	a	selected	ROI)
divided	by	the	standard	deviation	of	the	signal.	Once	breast	cancer	has	been	diagnosed,	checking	the	status	of	the	lymph	nodes	is	the	supraclavicular	lymph	nodes	internal	mammary	lymph	nodes	axillary	lymph	nodes	•	Numbness	along	the	incision	site	and	tenderness	in	the	tissue	adjacent	to	the	scar.	The	second	advantage	is	the	reader	can
accommodate	multiple	modalities:	mammograms,	chest	x-rays,	orthopedic	examinations,	etc.	Materials	such	as	water,	copper,	nitrogen,	barium	sulfate,	and	most	tissues	in	the	human	body	are	diamagnetic.	Rather	than	using	viewboxes,	the	radiologist	now	has	a	panorama	of	computer	screens.	Large	and	small	focal	spot	sizes	for	each	track.	Computed
radiography	(CR)	A	technology	that	allows	use	of	an	analog	mammography	machine	substituting	a	CR	cassette	for	the	film	cassette,	to	produce	a	digital	mammogram.	Available	at:	healthatoz.com.	Reciprocity	law	failure	(RLF).	January	26,	2007;56(3);49–51.	Also,	as	ACR	standardization	of	the	testing	among	units	progresses,	there	is	the	possibility
that	a	new	ACR	phantom	may	be	developed	specifically	for	FFDM	units.	Majid	A,	de	Paredes	E,	Doherty	R,	et	al.	Chapter	17	/	Quality	Assurance	for	Full	Field	Digital	Mammography	A	B	C	D	Figure	17-3	Dead	pixels	are	seen	as	a	consistent	black	or	white	spots	on	the	image.	Information	can	be	written	and	read	much	more	quickly	on	RAM,	but	is	lost
when	the	power	is	discontinued.	Abnormal	screening	mammogram	2.	Medical	imaging	applications	are	moving	from	2D	into	3D	displays,	thus	this	technology	is	important	to	its	development.	Think	of	magnetic	fields	where	the	magnetic	vector	orients	the	direction	of	the	spins.	This	machine	was	10	feet	long,	weighed	three-fourtas	of	a	ton,	processed
film	in	6	minutes,	and	cost	$150,000	(current	value).	This	surgery	involves	removal	of	the	tumor	plus	some	adjacent	normal	tissue.	In	the	early	days	of	film	mammography,	when	the	ability	to	find	nonpalpable	cancer	was	virtually	nonexistent,	the	cancer	that	was	confirmed	by	x-ray	was	already	clinically	evident;	in	fact,	a	prerequisite	for	having	a
mammogram	in	those	days	was	a	palpable	mass.	Case	Study	4-2	Refer	to	Figures	4-13	and	4-14	and	respond	to	the	following	questions,	comparing	screen-film	mammography	to	digital	mammography.	Additionally,	studies	and	phantom	images	being	sent	for	accreditation	must	be	sent	as	hardcopy.	Each	link	within	the	network	chain	and	the	manner	in
which	they	are	connected	will	have	an	impact	on	the	speed	with	which	information	is	transported	and	to	where	it	can	be	transported.The	network	can	be	very	simple	or	very	complex,	MAMMO	MAMMO	CHEST	MAMMO	MAMMO	CHEST	A	MAMMO	MAMMO	MRI	CT	CHEST	CHEST	MAMMO	MAMMO	B	MRI	MAMMO	MAMMO	CT	MAMMO	MAMMO
CHEST	CHEST	CHEST	CHEST	CHEST	MAMMO	MAMMO	MAMMO	CHEST	CHEST	CHEST	MAMMO	C	Figure	18-1	The	information	highway	bandwidth	determines	how	fast	images	can	travel	through	the	PACS	network.	The	patient	should	continue	to	wear	a	dressing	for	12	to	36	hours	after	the	ductogram,	depending	on	the	amount	of	contrast	agent
injected.	If	a	Faxitron	unit	is	not	available,	a	specimen	can	be	radiographed	using	the	mammography	unit.	Computed	radiography’s	(CR)	imaging	plate	technology	developed,	in	part,	from	a	government	contract	to	develop	light-trapping	materials	that,	when	exposed	to	infrared	light,	give	off	an	intensity	that	corresponds	to	the	initial	x-ray	exposure.
Discuss	some	of	the	physical	changes	caused	by	surgery	of	the	breast.	With	shorter	throw	instruments,	less	of	the	sample	notch	is	available	for	sampling.	Cleavage	view	(CV)	A	craniocaudal	projection	providing	access	to	the	extreme	medial	aspect	of	the	breast.	As	with	analog	units,	these	generally	include	evaluations	of	the	unit	assembly,	kilovolt
peak	accuracy	and	reproducibility,	artifact	evaluations,	collimation	assessment,	beam	quality	assessment	and	half-value	layer	measurements,	system	resolution,	exposure	and	dose,	radiation	output	rates,	380	•	Unit	3	/	Digital	Mammography	artifact	evaluations,	phantom	imaging,	AEC	reproducibility,	viewbox	luminance,	and	reading	room
illumination.	HOW	ABNORMALITIES	“MOVE”	FROM	VIEW	TO	VIEW	The	nipple	is	the	only	fixed	reference	point	in	the	breast.	Adjust	height	of	C-arm	to	center	breast	to	AEC	detector.	In	addition,	atrophy	can	be	spotty	within	one	breast—one	lobule	may	disappear	while	an	adjacent	one	does	not.	•	If	the	surgeon	can	feel	hard/firm	lymph	nodes	•	•	•	•
•	upon	physical	examination,	this	procedure	is	not	recommended.	Most	insurance	providers	require	a	multitude	of	studies	proving	that	the	technology	is	worthwhile	on	its	own	and	does	not	duplicate	the	results	of	another	accepted	technology	before	they	will	agree	to	pay	for	its	use.	Symbol:	Be.	The	material	used	for	the	x-ray	tube	window	in	analog
mammography	units.	Hormone	therapy	The	vast	majority	of	breast	cancers	(85%)	are	estrogen	receptor	positive	tumors,	which	means	estrogen	is	vital	to	the	growth	of	the	tumor.	Radiation	Shield	Required.	(B)	The	MLO	proves	inconclusive.	Yet	digital	imaging	using	the	same	phantom	“sees”	more	fibers,	spec	groups,	and	masses.	(Reprinted	with
permission	from	Willison	KM.	Cuzik	J,	Holland	R,	Barth	V,	et	al.	The	importance	of	a	complete	patient	history	is	especially	important	in	the	latter	cases	(Figure	10-30).	Chemoprevention	of	cancer	is	defined	as	the	“use	of	natural,	synthetic,	or	biologic	chemical	agents	to	reverse,	suppress,	or	prevent	carcinogenic	progression	to	invasive	cancer”.22
Monoclonal	Antibodies	Monoclonal	antibodies	use	antibodies	manufactured	in	a	laboratory	from	a	single	type	of	immune	system	cell.	Raise	the	breast	between	two	hands,	and	while	pulling	forward,	draw	the	lateral	aspect	of	the	breast	forward	and	onto	the	image	receptor;	be	careful	Figure	7-21	Medial	breast	tissue.	This	restricts	the	region	of	the
body	contributing	to	the	detected	signal.	Demonstrated	on	the	left	breast	(A)	and	close-up	(B).	2007;78(4):341.	If	the	technologist	and	radiologist	are	uncomfortable	with	visualizing	less	of	the	lateral	tissue	on	the	craniocaudad	view,	and	the	“Tabar”	modification	does	not	help,	it	may	be	useful	to	add	a	third	view	(either	20	MLO	or	exaggerated
craniocaudad).	Perhaps	the	most	obvious	advantage	of	the	Cartesian	method	is	that	it	is	familiar	and	easy	to	adapt	to	its	use.	The	avalanche	of	sales	of	mammography	machines	in	the	1980s	contributed	to	the	manufacture	of	units	that	were	not	designed	well.	This	saves	the	patient	the	anxiety	of	waiting	perhaps	weeks	for	the	operating	suite	and	to	get
an	answer	on	whether	an	area	in	her	breast	is	a	cancer	or	just	a	benign	process.	Milwaukee,	WI.)	This	tube	has	a	target	with	two	different	materials:	molybdenum/vanadium	and	rhodium.	They	are	more	apparent	on	mammographic	images	for	several	reasons:	•	Single-emulsion	film	cannot	hide	artifacts	because	there	is	no	emulsion	on	the	opposite
side	of	the	film.	A	mathematical	equation	is	then	inferred,	giving	a	quantitative	analysis	of	the	tissue.	National	Strategic	Plan	for	the	Early	Detection	and	Control	of	Breast	and	Cervical	Cancers	Health	ser	vices	for	breast	and	cervical	cancers	should	be	available	to	all	women,	regardless	of	age,	geographic	location,	socioeconomic	status,	race,	ethnicity,
or	cultural	background.	Coordinate	calculation	should	match	the	position	of	the	abnormality	on	the	scale	of	the	biopsy	window.	The	goal	of	this	chapter	is	to	improve	both	the	sensitivity	and	specificity	of	mammography	through	problem	solving.	96	•	Unit	1	/	Mammography—Common	Topics	R	CC	A	R	CC	B	Figure	6-32	Adenosis	of	pregnancy.	Central
The	middle	of	the	breast.	Workstations	within	a	PACS	network	are	not	all	the	same	(Figure	18-3).	More	than	a	1-cm	difference	in	measurement	from	the	chest	wall	edge	to	the	nipple	edge	is	unacceptable.5	A	specialty	compression	device	that	does	not	remain	parallel	to	the	image	receptor	may	be	used	in	certain	situations,	for	instance	when	the	breast
is	noncompressible.	Dual	side	scanning	of	the	IP	in	the	CR	reader	yields	a	30%–40%	improvement	in	DQE	compared	to	single-side	readers.	Optical	Imaging	and	Optical	Spectroscopy	A	variety	of	optical	methods	for	visualizing	breast	tissue	have	been	under	investigation	for	many	years.	(Reprinted	with	permission	from	The	Breast	Cancer	Digest.	The
suggested	limits	are	250	mAs	minimum	to	600	mAs	maximum.	T1	Spin–lattice	or	longitudinal	relaxation	time;	the	characteristic	time	constant	for	spins	to	tend	to	align	themselves	with	the	external	magnetic	field.	Therefore,	she	will	be	able	to	see	more	patients	within	the	same	duration,	possibly	doubling	the	number	of	examinations	per	unit.4	This
results	in	increased	income	for	the	facility.	Therefore,	sensitivity,	although	a	useful	tool	for	mammography	practices,	is	not	considered	essential	for	a	routine	audit.	Refer	to	the	average	gradient	formula:	AG		(2.0		BF)	(0.25		BF)	LogE2	LogE1	The	base		fog	(BF)	of	all	film	is	measured	at	step	one.	(B)	Shows	the	path	of	the	external	radiation	field.	No
cancer	diagnosis	is	made	within	1	year	of	a	screening	mammogram	with	abnormal	findings,	for	which	recall	or	further	imaging	evaluation	was	recommended,	or	for	which	biopsy	is	originally	recommended.10,12,13	This	definition	is	used	in	the	calculation	of	the	positive	predictive	value	(PPV1).	Accommodating	this	space	becomes	critical	grid	cover
when	performing	the	oblique	view,	in	which	visualization	of	the	upper	portion	of	the	tail	of	Spence	is	essential.	Ferrini	R,	Mannino	E,	Ramsdell	E,	et	al.	In	other	words,	the	precessional	frequency	is	equal	to	the	magnetic	field	strength	of	the	magnet	multiplied	by	the	gyro	magnetic	ration.	Illustrating	the	penetrating	power	of	radium.	Nipple	Aspiration
Breast	Lavage	Ductal	lavage	is	a	minimally	invasive	procedure	that	involves	collecting	samples	of	breast	ducts	cells	and	then	examining	the	cells	under	a	microscope	to	determine	whether	they	are	normal,	atypical,	suspicious,	or	malignant.	No	GSPS.	Apply	compression.	American	Cancer	Society	(ACS)	An	organization	dedicated	to	all	efforts
concerning	cancer.	Hub	A	device	to	link	a	number	of	peripherals	to	a	network	through	a	number	of	ports	in	a	computer.	Recording	of	the	stereo	pair	on	the	image	receptor	is	specific	and	must	remain	consistent.	The	computer	rapidly	constructs	an	image	based	on	the	signal	strength	numbers,	each	with	an	assigned	value	for	lightness	or	darkness.8
We	Have	an	Image	X-rays	that	pass	through	the	breast	are	collected,	measured,	and	stored	in	the	digital	imaging	system	as	an	electronic	“signal”	as	surely	as	light	is	collected,	measured,	and	processed	by	chemicals	to	display	light	and	dark	shadows	on	a	photographic	film.	•	•	•	•	•	•	Tumor	size	Grade	of	the	tumor	Hormone	receptor	status	Rate	of
tumor	cell	growth	Oncogene	expression	Human	epidermal	growth	factor	receptor	2	(HER2)	status	•	Lymph	node	involvement	Together	the	physicians	evaluate	the	patient’s	age,	general	health,	location	of	the	tumor,	and	menopausal	status	to	construct	a	risk/benefit	assessment.	Proper	darkroom	equipment	includes	not	only	the	processor	and
chemicals	but	also	the	safelights,	air	quality,	and	overall	environment.	The	x-ray	tube	manufacturers	did	not	standardize	the	reference	angle	specification,	which	made	measuring	the	focal	spot	size	an	unreliable	indicator	of	resolving	capacity.	The	British	Columbia	mammography	screening	program:	Evaluation	of	the	first	15	months.	With	the	lateral
portion	of	the	breast	on	the	image	receptor,	rotate	the	patient’s	hips	and	shoulders	inward	to	include	posterior	tissue	and	the	IMF,	allowing	the	superior	edge	of	the	compression	paddle	to	rest	in	the	hollow	between	the	humeral	head	and	clavicle.	Magnetic	Resonance	Imaging	(MRI)—The	odyssey	of	one	contributor	to	its	birth.	The	breast	remains
under	compression	while	this	film	is	developed	and	reviewed.	Despite	their	usual	large	size,	they	are	rarely	palpable.	properly	aligned.	Breast	cancer	is	overwhelmingly	a	woman’s	disease;	being	female	is	the	single	most	important	risk	factor	for	developing	breast	cancer.	Philadelphia:	Lippincott	Raven;	1997.	Processed	images	have	mathematical
algorithms	applied	to	the	information	captured	by	the	pixels.	(B)	The	Koning	workstation.	Materials	Research	Institute.	However,	after	speaking	with	thousands	of	women	who	have	abstained	from	caffeine	for	at	least	2	weeks	before	their	mammographic	examinations,	the	authors	of	this	book	have	concluded	that	as	many	as	85%	of	women	feel	less
discomfort	from	the	examination	when	caffeine	is	restricted.	Electrical	Requirements	Provide	proper	dedicated	electric	power	for	the	mammography	unit.	Always	err	on	the	side	of	caution	when	there	are	conflicting	testing	requirements—go	with	the	test	schedule	that	is	most	stringent.	Chapter	7	/	Mammographic	Positioning	A	C	B	A	Figure	7-76	Skin
calcium.	Stereotactic	Guidance	Stereotactic	breast	biopsy	(SBB)	requires	specially	designed	equipment	to	calculate	the	location	of	an	abnormality	by	using	two	angled	radiographs	approximately	30°	apart	(usually	15°	from	center)	and	a	coordinate	system.	To	make	sure	that	personal	attention	to	the	patient	doesn’t	get	lost	in	the	rush,	some	facilities
are	adding	an	additional	staff	member	specifically	to	care	for	the	patients’	needs	(Figure	3-2).	Medullary	carcinoma	A	cell	type	of	cancer	occurring	in	the	breast,	characteristically	smooth	in	outline.	Within	the	borders	of	the	United	States,	more	mastectomies	are	done	in	the	South	and	midwestern	states.	Computer-aided	detection	and	second	reading
utility	and	implementation	in	a	high-volume	breast	clinic.	(Image	courtesy	of	Eureka	X-ray	Tube,	Inc.)	One	component	of	this	cooperative	agreement	project	culminated	in	the	1995	ACR	publication	of	a	white	paper	Recommended	Specifications	for	New	Mammography	Equipment:	Screen–Film	X-ray	Systems,	Image	Receptors,	and	Film	Processors.
Cryogens	are	expensive;	refilled	every	1	to	3	years	depending	on	the	MRI	machine	use.	Listen—Listen	to	the	patient	before,	during,	and	after	the	examination.	Homogeneity	Uniformity.	Europe	Japan	Centre,	In:	Michael	Colenso,	ed.	10th	ed.	2008;37(10):10–16.	Preoperative	wire	localization	using	the	MRI	unit.	It	will	not	be	possible	to	include	all	the
medial	tissue	on	the	MLO	projection	on	all	patients,	but	the	CC	projection	covers	this	portion	of	the	breast	well	(remember	the	two	projections	are	complementary).	Xeroradiography	became	available	commercially	in	1971.	She	needs	to	be	reassured,	and	her	fears	should	be	addressed.	If	viewboxes	are	still	used,	they	should	be	placed	adjacent	to	the
workstation	so	that	the	radiologist	can	easily	view	images	in	both	locations	by	just	turning	his	or	her	head.	The	mammogram	demonstrates	medial	tissue	running	off	the	image	on	the	CC	view;	tissue	is	eliminated	from	the	MLO	(SM-IL)	centrally,	which	corresponds	to	medial	tissue.	A	case-controlled	study	of	caffeine	and	methylxanthines	in	benign
breast	disease.	With	a	soft	tissue	mass,	a	sprinkling	of	echoes	distributed	throughout	the	entire	mass	will	suddenly	appear	(C,D).	Before	explaining	the	procedure,	ask	the	woman	if	she	is	having	the	examination	because	of	a	problem	with	her	breasts,	such	as	a	lump	or	thickening,	pain,	discharge,	or	discoloration	of	her	skin.	analog	method	of	placing
the	photocell(s)	under	the	glandular	tissue	to	achieve	the	proper	amount	of	optical	density	darkening.	•	357	2.	The	two	scenarios	for	abnormality	shift	are	as	follows:	1.	Zoom:	the	entire	image	displays	in	full	resolution.	Service	calls	are	faster	and	often	can	be	made	online,	with	the	service	personnel	accessing	your	equipment	and	fixing	problems
without	even	stepping	into	your	facility.	These	elements	include	but	are	not	limited	to	those	suggested	by	the	FDA’s	National	Center	for	Devices	and	Radiological	Health.1	Equipment	•	285	Monitoring	and	Maintenance	All	pieces	of	equipment	used	to	obtain	and/or	read	the	radiograph	must	be	tested	and	maintained	to	ensure	they	perform	optimally.
This	request	arose	with	the	advent	of	xeromammography.	The	nipple	is	inflamed	because	of	the	presence	of	Paget	cells.	New	molecular	classifications	of	breast	cancer.	Outside	of	HMOs,	women	must	be	educated	in	the	importance	of	screening	mammograms.	Lewis	RS,	Sunshine	JH,	Bhargavan	M.	See	Breast	cancer	changes	after	hormone
replacement	therapy,	70	changes	during	menopause,	67f,	69–70,	74	changes	during	menstrual	cycle,	69,	72,	74	changes	during	pregnancy	and	lactation,	69,	69f–70f,	72,	75f	clock-time	for,	176,	176f	contour	change,	93,	93f	cushions,	110–111,	110f	defined,	63	diseases	of,	80–88	common	site	of	origin,	81f	malignant,	82–83	mammographic	presentation
of,	89–99	nipple	changes,	84–87	skin	changes,	83–84	terminal	duct	lobular	unit	and,	80	ectopic	tissue	distribution,	71,	73f	external	appearance	of,	63–64	mammographic	changes	of	hormone	replacement	therapy	and,	66f,	74–75,	76f	lactation	and,	72,	75f	menopause	and,	67f,	74	menstruation	and,	72,	74	pregnancy	and,	66f,	72	mobility,	87,	88f,	108
MRI,	509	benefits	of,	489–495	clinical	practice,	496–500	with	contrast,	497–498	guidelines,	495	magnetic	materials	in,	479–480	sequences	for,	487–488	nipple,	63–64,	64f	nodularity,	88	pain,	88	physical	examination	of,	28–29.	If	the	exposure	number	is	significantly	higher	than	the	optimal	range,	the	pixels	will	be	saturated;	it	receives	so	much	signal
that	it	cannot	distinguish	between	different	tissue	types.	This	variation	in	duct	appearance	causes	difficulty	for	pathologists	attempting	to	define	“normal”	breast	anatomy.	Puncture	of	the	pectoral	muscle	may	cause	the	patient	unnecessary	discomfort.	Integrated	circuits	are	very	small	(less	than	one-fourth	inch	square).	The	nipple	is	a	raised,
darkened,	circular	extension	with	multiple	crevices.	This	patient	opted	for	BCT	for	this	1	cm	tumor	(arrow)	(A).	Note	that	the	lesion	moves	up	from	the	MLO	view	to	the	lateral;	this	holds	true	for	all	medial	abnormalities.	Complicating	these	physical	issues	is	the	nontangible	emotional	aspect	that	cancer	engenders.	The	technology	involved	with	CR
utilizes	cassettes	that	contain	highresolution	digital	image	storage	plates.	Lift	the	ipsilateral	arm	to	shoulder	level	and	extend	L	MLO	ID	Figure	7-64	Modified	compression	technique.	2009;19(7):20–22.	The	following	item	checklist	covers	the	basics	of	an	interview,	but	by	no	means	is	it	all	inclusive	or	designed	to	reflect	your	facility’s	policies	or
practices.	The	Augmented	Breast:	Radiologic	and	Clinical	Perspectives.	BioScan	has	been	granted	FDA	clearance	as	an	adjunctive	technology	for	the	diagnosis	of	breast	cancer	and	the	company	is	conducting	trials	for	other	uses	of	the	technology,	such	as	management	of	cancer	therapy.	1993;11:73–80.	CR	cassettes	have	a	life	expectancy	similar	to	a
film/screen	cassette.	A	concomitant	increase	in	the	density	difference	(DD)	occurs	as	the	trend	moves	towards	higher	background	densities	on	the	phantom	image.	Bedford,	MA.)	transfer	over	a	range	of	spatial	frequencies.	(B)	Inversion	plus	zoom.	(C)	The	ductal	structures	of	the	breast	are	seen	as	a	pattern	of	radial	lines	that	converge	at	the	nipple.
Breast	cancer	mortality	rates	have	decreased	slightly	beginning	in	the	late	1990s	(Table	2-10).	An	electric	field	across	the	plate	allows	the	separation	of	the	electrons	to	the	anode	and	the	holes	to	the	cathode;	the	image	is	then	reconstructed.	If	anything	causes	the	slightest	reduction	in	the	contrast	differential,	the	cancer	will	become	invisible	on	the
mammogram.	CA	–	A	Cancer	J	Clin.	These	glands	have	evolved	into	an	organ	that	produces	and	secretes	milk	during	lactation.	Radiol	Clin	North	Am.	1992;30(1):21–53.	Rad	Radiation	absorbed	dose.	in	1980.The	number	of	women	older	than	40	years	who	have	ever	had	a	mammogram	increased	200	percent	during	the	1980s	…	Between	1985	and
1990,	44	states	passed	legislation	requiring	health	insurance	companies	to	cover	the	mammographic	examination.	From	the	information	collected	during	the	repeat/reject	analysis,	you	can	determine	areas	within	the	department	that	are	not	operating	efficiently.	Ductography	Equipment	During	ductography,	the	duct	that	produces	the	discharge	is
located	and	cannulated	with	a	small	gauge	cannula.	•	361	•	•	•	•	Do	you	already	have	existing	PACS,	network,	laser	printers,	and	IT/PACS	support	personnel?	PHYSICAL	EXAMINATION	OF	THE	BREAST	If	a	woman	practices	routine	breast	self-examination	(BSE),	the	lesion	found	is	on	average	0.75	cm	smaller	than	that	found	by	the
nonpractitioner.75	However,	estimates	in	the	literature	indicate	that	the	number	of	women	who	regularly	examine	their	breasts	is	low.	Chapter	8	The	Nonconforming	Patient	Objectives	•	Gain	an	understanding	of	typical	anatomical	breast	nonconformities.	Manual	technique	may	be	necessary	to	achieve	adequate	exposure.	The	CAD	equipment	must
be	compatible	with	the	PACS	and	with	the	image	acquisition	equipment,	and	must	be	approved	by	FDA	for	use	with	both.	1906–1907;11:247.	Presurgical	mammography	is	indicated	to	rule	out	a	physically	occult	malignancy.	Internal	radiation	treatments	are	usually	given	twice	per	day	for	1	week.	Surveillance	methods	for	breast	cancer	may	include
clinical	breast	examination	(CBE),	breast	self-examination	(BSE),	screening	mammography,	and	screening	MRI.	New	Engl	J	Med.	In	medical	imaging,	where	physicians	need	to	see	a	structure	and	understand	the	exact	relationship	or	change	in	that	structure	from	normal	to	abnormal,	the	dynamic	manipulation	of	a	digital	image	can	be	a	gift	of	life	for
many	women.	Elmore	J,	Armstrong	K,	Lehman	C,	et	al.	Two	tangential	views	(C,D)	are	necessary	to	rule	out	skin	calcium.	The	physician	interprets	the	softcopy	images	at	this	workstation.	The	technologist	must	have	a	clear	idea	of	her	responsibilities	regarding	extra	views	and	correlative	palpation.	Cancer	Agency	Changes	Mammogram	Advice.	When
taking	this	film,	the	radiologist	and	technologist	should	try	to	have	the	shadow	of	the	hub	superimposed	directly	over	the	insertion	point	of	the	needle;	this	avoids	confusion	as	to	the	exact	path	of	the	needle.	People	heal	differently.	They	are	older	than	50,	expect	to	live	longer,	and	like	the	other	40	million	female	Baby	Boomers,	are	eligible	for	annual
screening	mammograms	for	many	years	after	they	retire.Who	will	do	mammograms	for	all	these	women	when	the	Baby	Boomer	technologists	retire?	Rubin	R.	In	response	to	the	foreign	body,	the	body	builds	a	capsule	around	the	implant.	Only	a	doctor	can	make	a	diagnosis.	The	introduction	of	digital	medical	image	sources	in	the	1970s	and	the	use	of
computers	in	processing	these	images	after	their	acquisition	led	the	ACR	and	the	NEMA	to	form	a	joint	committee	in	1983	to	create	communications	standards.	Biopsy	is	possible	because	sampling	with	these	instruments	does	not	depend	on	the	springloaded	movement,	but	rather	on	the	cutting	cannula	and	the	suction	of	the	vacuum.	Clients	demand
digital	mammograms.	Dedicated	equipment.	In	a	perfect	world,	the	radiologist	and	the	technologist	would	have	plenty	of	time	to	spend	with	each	and	every	patient,	but	today’s	world	isn’t	perfect.	The	spatial	resolution	(how	fine	the	details	are	that	can	be	Glossary	separated)	of	digital	imaging	systems	are	more	accurately	measured	by	line	spread
function	or	modulation	transfer	function	rather	than	lp/mm.	The	extended	procedure	time	means	that	the	patient	should	use	the	lavatory	before	beginning	the	procedure.	Photographically	magnified	areas	of	each	image	(C,D)	show	the	subtle	unsharpness	characteristic	of	patient	motion	during	the	exposure.	Composed	of	millions	of	pixels.	Gradients
use	changes	detected	in	the	magnetic	strength	of	the	proton	signal	as	the	proton	changes	its	state	from	low	energy	to	high	energy	and	precesses.	It	will	be	the	development	of	these	tools	that	will	move	CAD	into	the	realm	of	computer-aided	diagnosis,	redefining	the	role	that	computers	play	in	finding	breast	cancer	at	its	earliest	stages.	Komen	for	the



cure.	A	comparison	of	digital	with	screen-film	mammography	for	cancer	detection:	results	of	4,945	paired	examinations.	Med	Phys.	In	particular,	mammography	facilities	that	join	a	partnership	may	increase	their	patient	base,	enhance	community	relations,	and	improve	relations	with	referral	agencies.	Studies	demonstrate	that	HRT	probably	does	not
affect	the	sensitivity	of	the	mammogram,	but	may	reduce	the	specificity.6,16	The	rejuvenation	of	the	glandular	structures	can	be	spotty	and	uneven,	adding	to	the	difficult	chore	of	interpretation	(Figure	5-27).	smaller	than	the	calcium	in	order	to	display	them.	Though	the	commercialization	process	is	just	beginning,	the	technological	improvements
that	have	occurred	in	recent	years	may	eventually	bring	this	technology	to	the	forefront.	RAs	are	charged	with	patient	assessment,	patient	management,	fluoroscopy,	and	other	procedures.54,67–71	Expanding	the	Role	for	Mammography	Technologists	In	the	United	States	during	the	early	1970s,	Drs.	However,	some	devices	only	accept	analog	input,
which	means	a	DAC	must	be	used	to	interface	with	a	computer.	(A)The	patient	presents	for	an	MRI	due	to	her	high-risk	status;	her	mother,	at	age	47,	was	diagnosed	with	breast	cancer.	Squared-Off	Chest	Wall	Edge	The	chest	wall	edge	or	bend	of	the	compression	device	should	be	squared	off	with	a	small	radius	rather	than	rounded	(Figure	11-24).
Because	of	the	extraordinarily	high	resolution	of	mammography	images,	FFDM	files	can	exceed	100	MB	per	study	and	are	difficult	to	transfer	efficiently.	Ergonomics	The	change	in	technology	also	brings	about	changes	in	the	way	we	work.	Infiltrating	lobular	carcinoma	The	second	most	common	type	of	breast	cancer,	accounting	for	10%.	Once	a
cancer	diagnosis	is	made,	an	oncologist	will	evaluate	the	patient	to	determine	the	stage	of	the	cancer.	Which	component	contains	the	digital	array?	The	literature	illustrates	this	to	be	a	safe	and	effective	method	for	later	localization	and	follow-up.14,15	Tissue	marker	clips	are	also	useful	to	mark	the	location	of	a	large	cancerous	mass,	for	which	the
patient	will	undergo	induction	chemotherapy	to	shrink	the	tumor	before	surgery.	Matson	J,	Simon	M.	Film	was	the	first	method	using	indirect	conversion,	but	of	course	this	is	not	digital	technology.	•	A	45	SIO	also	provides	a	perpendicular	projection	to	the	MLO	and	may	be	useful	in	distinguishing	pseudomass	from	carcinoma	(see	Chapter	10).	Upon
physical	inspection,	a	scar	was	evident	on	her	upper-inner	chest	wall	at	approximately	10:30.	Genetic	counseling	before	and	after	a	BRCA	test	is	very	important	to	help	understand	the	benefits,	risks,	and	possible	outcomes	of	the	test.	Workflow	evaluation	addresses	productivity	issues.	However,	this	position	will	not	spread	the	glandular	tissue	and
“open	up”	the	structures	in	the	same	way	as	a	20	MLO	(see	later	discussion).	For	digital	devices,	the	bandwidth	is	usually	expressed	in	bits	per	second	(bps)	or	more	commonly	megabits	per	second	(Mbps).	Cancer	statistics	2009.	Marking	the	scars	on	the	routine	mammogram	(i.e.,	the	initial	CC	and	MLO	views)	may	obscure	surrounding	structures	of
the	breast.	See	Chapter	19.	During	the	1980s	and	continuing	into	the	early	1990s,	mammography	facilities	fixed	this	situation	by	altering	the	processor	environment	from	standard	to	extended	cycle	processing	of	single-emulsion	film.	This	electron	stream	is	driven	or	forced	to	flow	by	the	kV	level,	while	the	amount	of	electron	flow	is	controlled	by	the
mA.	Mammography	(and	radiology?)	is	still	plagued	with	poor	quality	in	photographic	processing	and	darkroom	fog.	24)*,	Available	at:	Categories/quality_safety/guidelines/breast/Screening_Diagnostic.	This	requires	appropriate	movement	of	the	x-ray	tube	and,	with	some	systems,	the	image	receptor,	as	specified	by	each	manufacturer.	Chapters	10
and	11	offer	optional	methods	for	these	patients.	Radiation	Output	The	radiation	output	measurement	is	a	new	test	required	by	the	MQSA.	Necrotic	Dead	tissue.	Part	of	this	review	process	involves	windowing:	interactive	processing	of	the	image	that	adjusts	the	contrast	and	brightness	levels.	However,	reddening,	flaking,	and	crusting	of	the	nipple
can	also	be	symptoms	of	Paget	disease	of	the	nipple,	a	carcinoma	that	may	accompany	an	underlying	intraductal	carcinoma	of	the	breast.	American	College	of	Radiology.	The	American	Cancer	Society	(ACS)	estimates	the	risk	of	developing	breast	cancer	for	American	women	as	1	in	8,	whereas	the	risk	of	dying	from	breast	cancer	is	1	in	33.6	While	the
1	in	8	statistic	conveys	the	cumulative	lifetime	risk	for	women	who	live	past	the	age	of	85,	perhaps	more	meaningful	is	stating	the	risk	by	decade.	Slowly	lower	the	compression	paddle,	skimming	the	chest	wall	surface,	removing	the	supporting	hand	as	the	compression	takes	over	holding	the	breast	in	position.	Lesion	conspicuity	algorithms	enhance
the	contours	and	shapes	of	structures	in	the	breast.	As	compression	thickness	increases,	abnormality	shift	increases	(Figure	20-16D).	Before	the	examination	begins,	the	technologist	should	explain	the	examination	to	the	patient,	in	detail	if	she	has	never	had	a	previous	mammogram.	The	chest	wall	edge	of	the	grid	should	be	as	close	to	the	edge	of	the
cover	as	possible.	The	suggestions	listed	below	are	useful	for	breasts	that	provide	a	challenge.	(Reprinted	from	Carol	Mattson	Porth,	Pathophysiology	Concepts	of	Altered	Health	States,	Seventh	Edition.	The	technologist	should	examine	the	prior	mammograms	to	note	the	characteristics	of	the	original	tumor	and	should	direct	special	attention	to	the
location;	recurrence	often	occurs	in	this	area	in	much	the	same	way	of	the	initial	tumor.	Screen/film	processing	systems	and	quality	control	in	mammography.	Breast	MR	Exam	with	Contrast	MRI	should	not	be	performed	without	contrast.	Hyperthermia	uses	an	energy	source	like	ultrasonic	waves	or	microwaves	to	heat	the	cancer	cells	to	113°F.	80	•
Unit	1	/	Mammography—Common	Topics	Distinguishing	early	changes	in	cells	from	normal	to	benign,	through	premalignant	stages,	and	finally	into	malignant	conditions	is	the	essence	of	ongoing	imaging	and	diagnostic	development.	Skin	Mole	RADIOLOGIST	DETECTION	PROCESS	Radiologists	interpret	mammograms,	comparing	current	and	prior
exams	in	conjunction	with	ancillary	imaging	studies.	A	client’s	emotions	can	range	from	a	mild	case	of	embarrassment	to	hostile	resistance.	Today	we	recognize	that	if	breast	cancer	cells	are	identified	in	even	one	lymph	node	(the	sentinel	node),	then	we	are	dealing	with	a	systemic	disease,	not	a	localized	process;	in	these	cases	treatment	for	the
entire	body	is	pursued.	Monochrome,	monochrome	display	A	monochrome	display	is	synonymous	with	a	grayscale	display,	that	is,	one	that	is	capable	of	displaying	only	shades	of	gray.	Guidelines	differ	on	the	frequency	of	examinations	after	the	initial	examination.	The	screen	is	glued	onto	a	piece	of	foam.	(Continues	on	next	page)	466	•	Unit	4	/
Diagnostic	Procedures	and	Breast	Cancer	Treatment	C	D	Figure	20-69	(continued)	Reversing	the	position	of	the	C-arm	for	a	FB	approach	demonstrates	the	abnormality	on	the	scout	image	(C).	June	2008.	The	1980s	phased	out	general	x-ray	machines	and	xeroradiography	units	and	replaced	them	with	dedicated	screen–film	mammography	units	to
improve	the	quality	of	images	at	lower	x-ray	doses.	MQSA	has	stated	that	focal	spot	condition	can	be	evaluated	solely	by	determining	the	system	resolution.	1991;36(9):1165–1182.	In	digital	mammography,	more	x-ray	photons	collected	in	an	area	on	the	detector	produce	a	“high	signal”	and	areas	with	few	x-ray	photons	recorded	produce	“low	signal”
(Figure	15-2).	In	this	way,	the	technologist	will	also	become	aware	of	what	the	radiologist	recognizes	as	suspicious	and	in	need	of	further	study.	Many	obese	women	are	small	breasted.	Figure	8-6	Barrel	chest.	Siedman	H,	Mushinski	M.	Donegan	WL.	Unit	3	/	Digital	Mammography	tissue	that	often	confounds	our	ability	to	find	breast	cancer.	At	times,
this	can	be	difficult	even	for	the	most	compassionate	technologist.	•	Under-	or	overexposure	may	cause	a	false-negative	or	false-positive	mammogram.	Happily	ever	after.	Non-palpable	breast	lesions:	findings	of	stereotaxic	needle	core	biopsy	and	fine	needle	aspiration	cytology.	Fewer	facilities	performing	more	mammograms	for	a	larger	population	is
a	trend	that	is	far	from	the	goal	of	offering	improved	access	to	screening	mammograms.	Often,	this	causes	condensation	on	entrance	rollers	that	will	be	transferred	onto	the	film	(Figure	12-8).	An	overgrown	(hypertrophic)	thickened	weltlike	area	raised	above	the	rest	of	the	skin.	Both	images	must	be	combined	into	a	single	image.	Most	new	equipment
comes	with	a	warranty,	but	after	that	first	year	you	still	need	to	be	certain	that	the	images	are	optimum.	65.	Recording	and	display	of	the	positive/negative	planar	images	are	specific	to	each	manufacturer	and	imaging	modality.	(H)	Affix	the	needle	guide.	This	provides	the	sharp	resolution	necessary	to	visualize	microcalcifications	and	architectural
distortion.	Hair	loss	happens	to	all	parts	of	the	body.	Qaseem	A,	Snow	V,	Sherif	K,	et	al.	(B)	When	drooping	occurs,	the	silhouette	of	the	breast	will	appear	as	the	shape	of	a	camel’s	face,	earning	it	the	nickname	of	“camel	nose”	appearance.	The	technologist’s	responsibilities	include	setting	x-ray	techniques,	positioning	the	patient,	and	assisting	the
radiologist	throughout	the	procedure.	Perhaps	most	important	to	any	facility,	the	cost	effectiveness	of	a	screening	program	can	be	negatively	affected	if	the	recall	rate	is	too	high,	indicating	that	unnecessary	examinations	are	being	performed.	Implant	Rupture	and	Bleed	Implant	rupture	is	uncommon;	however,	this	complication	is	more	likely	to	occur
as	the	implant	ages;	more	than	60%	are	not	intact	after	12	years.14	All	silicone	implants	even	if	well	intact,	eventually	bleed	or	diffuse	silicone	through	the	elastomer	shell.7,9	Regardless	of	a	rupture	or	tear	in	the	capsule,	leaks	are	either	intracapsular,	where	the	silicone	remains	within	the	periprosthetic	capsule,	or	extracapsular	(Figure	10-40),
where	the	silicone	escapes	the	fibrous	capsule.	MD	marks	exam	“For	Assessment”	in	PACS	or	8c.	In	addition,	you	need	to	assure	that	you	have	an	adequate	network,	with	enough	bandwidth	to	move	the	data	around	from	archive	to	workstation.	These	requirements	are	there	to	assure	the	public	that	any	equipment	used	to	examine	or	perform	any
procedure	is	safe	and	will	not	cause	harm	to	either	the	patient	or	the	operator.	Case	Study	2-2	Refer	to	Table	2-9	and	respond	to	the	following	questions:	1.	Smaller	components	are	used	when	building	a	unit;	therefore,	the	units	are	compact	and	consume	less	space.	It	helps	if	the	scout	paddle	is	fenestrated	(has	openings)	so	the	technologist	can	mark
the	location	of	the	abnormality	on	the	skin.	As	we	approach	the	age	of	digital	imaging,	these	guides	will	change	again.	•	566	Node,	sentinel	lymph	The	first	lymph	node	to	receive	lymphatic	drainage	from	a	tumor.	Infiltrating	lobular	carcinoma	starts	in	the	lobules,	the	glands	that	secrete	milk,	and	then	infiltrates	surrounding	tissue.	Why	have	we	lost
1300	facilities	that	performed	mammograms	between	1994	and	2009?	Do	not	place	anything	beneath	the	head	(Figure	20-50).	The	technologist	must	consider	the	patient’s	condition—body	habitus,	anomalies,	breast	symptoms,	and	other	systemic	diseases	that	impact	the	mammogram—and	the	patient’s	breast	health.	Needle	calibration	is	specific	to
each	unit;	follow	the	manufacturer’s	instructions.	Even	the	most	efficient-appearing	facility	will	find	ways	to	eliminate	steps	using	this	process.	Hoeffken	W,	Lanyi	M.	To	determine	the	lesion’s	exact	position,	perform	the	following	for	each	of	the	two	angled	views	that	were	chosen:	on	a	sketch	of	the	breast,	draw	the	position	of	the	film	for	the	first
view.	(continued)	ANATOMICAL	ANOMALY	Large	Breast	PROBLEM	CAUSE	POSSIBLE	SOLUTIONS	Anterior	breast	droops	Image	receptor	too	far	posterior	to	the	axilla,	or	too	high	Adjust	image	receptor	height	and	axilla	position	Inadequate	anterior	compression;	drooping	breast	Drooping	breast	Excessive	amount	of	shoulder	and	axilla	under
compression	device	Uneven	compression	due	to	body	build	Gravity,	body	habitus	Unable	to	image	complete	breast	on	CC	view	Breast	size	exceeds	size	of	image	receptor	Adjust	image	receptor	height	and	axilla	position;	rotate	triceps	posteriorly,	bending	elbow	Supplementary	views:	20	MLO;	ML	or	LM	Reduce	C-arm	angle	Supplementary	views:	ML
or	LM	of	anterior	tissue	Use	larger-sized	image	receptor	Unable	to	image	complete	breast	on	MLO	view	Breast	size	exceeds	size	of	image	receptor	Mosaic	Imaging	(see	Fig.	However,	she	must	also	trust	the	competence	of	the	radiology	staff.	Lossless	compression	A	data	compression	technique	that	allows	data	to	be	returned	to	its	original	form	when
it	is	decompressed.	Often	referred	to	as	a	leased	line,	the	connection	is	always	available.	The	DNA	in	genes	is	constantly	mutating	and	being	repaired.	Viewbox	and	Viewing	Conditions	As	long	as	hardcopy	images	and	viewboxes	are	still	available	and	are	used	to	read	films,	the	viewboxes	must	be	maintained	according	to	MQSA	standards.	For	more
information,	see	Chapter	12.	If	the	facility	already	has	a	PACS	in	place,	keep	in	mind	that	mammography	is	relatively	new	to	the	digital	imaging	world	and	connectivity	and	compatibility	issues	still	exist.	In	most	cases	a	carcinoma	will	be	of	greater	density	or	the	same	density	as	the	surrounding	glandular	tissue;	however,	low-density	carcinomas	do
occur.	A	key	strategy	in	MRI	is	to	exploit	resonance	from	a	loss	of	phase,	which	has	a	tendency	to	oscillate	at	a	larger	amplitude	at	some	frequencies	than	at	others.	To	successfully	open	the	glandular	structures,	try	to	flatten	the	breast.	The	FDA	has	designated	the	American	College	of	Radiology	as	an	accrediting	body	for	both	screen–film	and	full
field	digital	mammography	units.	Automatic	Exposure	Control	(AEC)	When	perfoming	mammography	with	a	film/screen	unit	the	use	of	auto	exposure	control	(AEC)	is	common.	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	•	457	x-ray	beam	CC	abnormality	Ax	abnormality	Ax	x-ray	beam	SL–IM	glandular	parenchyma	glandular	parenchyma	A
possible	nonvisualization	of	the	abnormality	increased	subject	contrast	and	visualization	B	Figure	20-54	Increasing	subject	contrast.	Wende	Logan-Young,	MD,	said,	“We	as	mammographers	are	in	a	unique	position	to	correlate	what	we	see	with	what	we	feel.”	Take	advantage	of	this.	Viewing	the	fourview	mammogram	back	to	back	(Figure	5-20),	there
is	an	apparent	symmetry	with	minor	variation	in	the	distribution	of	the	glandular	tissue	from	right	to	left.	•	It	maintains	the	blood	supply	to	the	tissue.	Sampling	Sequence	Spring-Loaded	Instruments	The	firing	of	the	biopsy	instrument	occurs	in	two	stages.	Examples	of	optical	discs	include	DVD,	CD,	and	MOD.	Compensate	for	differences	in	breast
thickness.	Subareolar	Beneath	the	nipple	areola	complex.	Automatic	exposure	control	(AEC)	Commonly	called	a	phototimer.	;	cm.	Linver	MN,	et	al.	Note	that	an	archive	is	not	equivalent	to	a	backup.	A	B	Figure	10-20	Slight	oblique.	Many	medications,	such	as	cardiovascular	and	antihypertensive	drugs,	can	produce	or	exacerbate	cystic	disease,	which
may	produce	a	bilateral	discharge.	Analog	imaging	requires	trade-offs	between	dynamic	range	(latitude)	and	contrast	resolution	(gradient)	captured	on	the	film	emulsion.	B	onto	the	image	receptor.	Adverse	reaction	to	the	contrast	media	is	usually	insignificant,	such	as	headache	or	injection	site	coldness	and	sensitivity;	however,	thorough	patient
screening	before	the	contrast	is	administered	is	advised.75	Gadolinium	(Gd-DTPA),	a	paramagnetic	substance,	is	a	common	MR	contrast	agent.	Radiol	Clin	North	Am.	1987;25(5):913.)	Measured	Output	Rate	“Because	of	varying	design	characteristics	of	x-ray	tubes,	SID,	window	construction	and	ripple	performance	of	different	generators	.
Unfortunately,	for	these	generations	of	seniors	and	their	Depression-era	babies,	screening	mammography	compliance	rates	are	low;	thus,	many	cancers	are	detected	at	an	advanced	stage.	So,	as	most	of	the	requirements	for	MQSA	remain	unchanged,	no	matter	which	modality	of	imaging	is	performed	by	a	facility,	the	specific	equipment	testing	has
evolved.	Pressed	carbon	is	strong	yet	attenuates	very	little	of	the	x-ray	beam.	Breast	Cancer:	A	Practical	Guide	to	Diagnosis,Volume	I.	(C)	Illustrates	a	cross	section	of	targeting	to	maximize	the	dose	to	the	desired	area	and	minimize	radiation	to	other	body	parts.	A	facility	is	FDA	certified	after	it	has	been	accredited	by	an	FDA-approved	accrediting
body.	•	If	the	disease	is	multicentric	or	multifocal.	NCI.	This	mole	exhibits	typical	radiolucency	(arrowheads)	caused	by	air	trapped	between	the	skin	and	the	image	receptor	or	compression	device.	Tamoxifen	for	prevention	of	breast	cancer:	report	of	the	national	surgical	adjuvant	breast	and	bowel	project	P–1	study.	Estimates	for	the	level	of	risk
consider	family	history,	clinical	factors,	and	expert	consensus	where	evidence	for	certain	groups	is	lacking.	Think	of	the	digital	array	as	a	“wafflelike	plate”	with	a	series	of	tiny	bins	(pixels)	in	a	grid	pattern;	each	bin	can	store	electrical	charges.	Reprinted	with	permission	from	the	American	Journal	of	Roentgenology.)	realization	that	radiologists	will
read	an	increasing	number	of	mammograms	with	an	increasing	need	for	mammograms	in	the	near	future.37	The	survey	reported	a	strong	consensus	for	agreement	about	key	factors	behind	negative	attitudes	toward	mammography.	Breast	cancer	rates	drop	in	the	U.S.	Medline	Plus	12/14/2006.	These	are	no	ordinary	general	diagnostic	x-ray	monitors;
they	present	extra	fine	detailed	images	for	radiologists	to	display	and	interpret	mammograms.	If	the	disease	is	localized,	the	5-year	survival	rate	is	an	incredible	97.6%,	with	93.5%	at	the	10-year	mark.	Madison:	Medical	Physics	Publishing,	1997.	MRI	accurately	detected	additional	lesions	but	did	not	reach	statistical	significance.70	Some	concluded
breast	MR	does	more	harm	than	good.27–30	Others	suggested	technology	and	techniques	have	improved	since	this	early	study.	Comparative	depth-dose	measurements	illustrate	that	the	skin	dose	for	the	same	film	dose	is	considerably	less	from	a	high-frequency	generator	than	the	skin	dose	from	a	conventional	single-phase	generator,	due	to	the
different	high-voltage	wave	shapes.	This	may	include	PACS	servers,	DVD,	CD,	and	tape	storage	media.	Instructing	the	patient	on	how	to	hold	her	breath	during	the	exposure	is	also	important.	If	cancer	(white)	is	in	an	adiposereplaced	(dark)	breast,	finding	the	cancer	is	easy.	Schematic	illustrating	the	orientation	of	the	C-arm	to	the	patient.	Summary
of	Lateral–Medial	Lateral	Projection	1.	(B)	Wires	located	on	three	sides	of	the	digital	array	readout	the	electric	charge	deposited	in	each	pixel	by	interaction	of	x-ray	photons	with	the	pixel.	Negative	stroke	margin	indicates	that	the	needle	will	exit	the	backside	of	the	breast,	causing	injury,	complication,	or	termination	of	the	procedure.	The	efficient
detection	of	x-rays	by	use	of	an	efficient	scintillator	and	high-pixel	fill	factor	3.	How	do	we	acquire	all	of	the	best	characteristics	built	into	the	film	by	the	manufacturer	.	Eklund	GW,	Cardenosa	G.	Furthermore,	the	higher	the	magnification	factor,	the	thinner	the	object	needs	to	be.	The	disadvantages	of	having	a	mastectomy	are	permanent	loss	of	the
breast,	more	extensive	surgery	so	recovery	takes	longer,	and	often	the	patient	has	additional	reconstructive	surgery	to	replace	the	missing	breast.	See	also	Mammography,	cost-effectiveness	of	Cost	effectiveness	as	disadvantage	of	digital	mammography,	322–323	Cowden	and	Bannayan–Riley–Ruvalcaba	syndromes,	495	CR.	Figure	8-3	Thin	base.
Value	of	increasing	film	processing	time	to	reduce	radiation	dose	during	mammography.	4.0	3.5	3.0	2.0	standard	process	1.5	1.0	0.5	0	0	0.5	1.0	A	1.5	2.0	2.5	3.0	Log	Relative	Exposure	5	1.0	infiltrating	ductal	carcinoma	fibroglandular	tissue	adipose	tissue	0.8	0.6	4	extended	process	0.4	Gradient	[cm-1]	extended	process	2.5	Density	screen–film
systems	that	competed	against	xeroradiography,	a	low-contrast	recording	system	that	could	image	from	the	ribs	to	the	skin-line	of	the	breast;	all	structures	appeared	to	have	the	same	density.35	Also,	at	that	time,	we	found	relatively	large	(compared	with	the	impalpable	tumors	we	discover	today)	lesions,	which	often	exhibited	the	secondary
characteristics	of	advanced	breast	cancer	such	as	skin	dimpling	or	skin	retraction.	Viewing	films	on	a	standard	viewbox	is	inexpensive	for	referring	physicians.	A	fraction	typically	is	180–200	rads	or	centiGray	per	session.	For	the	radiologist,	the	conversion	may	seem	counterproductive	in	some	ways.	Getting	results.	Sedjo	RL,	Byers	T,	Barrera	E,	et	al.
Kleiner	K.	Differentiating	the	nipple	from	a	mass	is	best	done	as	a	third	view	with	the	nipple	in	profile	(see	above).	In	this	instance,	work-up	is	necessary	to	insure	that	the	cluster	is	not	a	more	worrisome	process.	Access	to	mammography	service	is	the	issue;	it	will	be	hotly	debated	and	central	to	decisions	by	health	care	providers	and	at	many	levels	of
government.	A	microswitch	should	prevent	exposures	from	being	made	unless	a	cassette	has	been	inserted;	this	is	a	fail-safe	device.	In	addition,	these	figures	also	illustrate	which	view	demonstrates	a	lesion	free	of	superimposition	of	other	quadrants.	(C)	Film	manufacturers	design	recording	systems	with	varying	levels	of	contrast.	Shim	coils	Coils
used	to	compensate	for	inhomogeneity	(inconsistency)	in	the	magnetic	field	caused	by	on	site	ferrous	objects,	impurities	in	the	magnet,	and	inconsistencies	in	magnet	windings.	Wide	Range	of	Applications	of	a	New	22-Gauge	Needle	which	Permits	Placement	of	Larger	Catheters	of	Needles	(Including	Spring	Barb	Needle	for	Breast	Lesion
Localization).	Breast	masses:	US-guided	fine-needle	aspiration	biopsy.	Inconsistencies	in	hormone	levels	from	one	menstrual	cycle	to	another	can	also	produce	aberrant	changes.	2002;94(5):321–323.	Based	on	result	of	biopsy	•	Screening	only	facility	1.	The	space	between	artifacts	on	a	film	can	also	hint	about	which	component	in	the	processor	might
be	causing	them.	EUR	Radiol.	The	paddle	with	the	single	large	opening	is	not	thought	to	work	as	well.1	During	A	B	Figure	19-2	(A)	When	using	a	stiffer	trocar–needle	combination,	the	surgeon	can	feel	the	inner	tip	of	the	localization	set	by	seesawing	it,	making	an	incision	in	the	area	of	the	lesion.	Medical	malpractice	concern	leads	to	more	breast
biopsies	and	anxiety.	com.	Korean	J	Radiol.	Sensitometer	Tool	used	to	sensitize	a	film	with	predetermined	step-wedge	densities.	The	assistant	firmly	presses	gauze	on	the	insertion	site	to	prevent	a	hematoma	as	the	radiologist	prepares	the	slides	for	cytologic	evaluation.	This	figure	details	the	terminology	from	the	American	College	of	Radiology	to
describe	the	ratio	of	glandular	to	fatty	tissue	in	the	breast.	The	importance	of	using	the	hydrogen	atom	includes	the	density	of	hydrogen	atoms	inside	body	tissue;	the	predictability	of	its	cycle	from	slow	and	fast	spins;	differences	in	the	times	between	the	cycles,	particularly	the	1-second	pause	for	relaxation;	and	finally	the	signals	it	emits	from
changes	between	its	loss	of	coherence	and	return	to	a	stronger	magnetic	state	in	order	to	begin	another	cycle.	The	4th	Edition	of	Mammographic	Imaging:	A	Practical	Guide	remains	the	most	up-to-date	and	comprehensive	book	in	the	field.	Incorporated	molybdenum	as	the	x-ray	tube	target	material.	It	may	be	palpable	if	large	enough.	Veronesi	U,
Salvadori	B,	Luini	A,	et	al.	In	addition	to	the	position	of	the	breast,	each	image	must	also	include	the	laterality.	In	this	oblique	projection,	the	arrow	indicates	2:00	and	not	12:00,	as	it	seems	to	appear.	It	has	four	applications:	CC	•	As	a	tangential	study	of	abnormalities	in	the	UIQ	or	LOQ,	the	angle	of	obliquity	changes	depending	on	the	location	of	the
abnormality	(see	later	discussion).	The	ghosting	may	get	worse	with	detector	age.	Even-echo	(also	known	as	gradient-moment	rephasing)	rephasing	is	used	primarily	in	T2-weighted	or	T2	imaging.	Yarger	C.	Feig	S,	Ehrlich	SM.	•	495	•	•	•	•	•	screening	or	diagnostic	mammography	and,	when	indicated,	diagnostic	breast	ultrasound.	Turn	the	patient’s
feet	and	body	inward	toward	the	unit	to	image	more	medial	tissue.	Lateral–Medial	(LM)	Lateral	Position	Application	Completing	the	LM	projection	(Figure	7-59)	with	the	nipple	in	profile	provides	a	true	representation	of	breast	structures	to	the	nipple.	For	the	technologist,	improved	knowledge	of	breast	disease	and	experience	in	observing	the
physical	indications	for	these	conditions	lead	to	better	quality	mammograms	and	earlier	disease	detection.	A	R	MLO	L	MLO	B	R	CC	Case	Study	14-2	Refer	to	Figure	14-1C	and	14-1D	and	the	text	and	respond	to	the	following	questions.	Accessed	October	1,	2009.	The	one	asterisk	is	on	a	skin	fold	of	the	LCC	view.	This	relationship	is	central	to	the
manufacturers’	efforts	to	improve	equipment,	accessories,	and	image	contrast	and	resolution	as	they	strive	to	make	the	next	breakthrough.	Radiation	doses	ranged	from	26	to	260	millirads	per	film.3	During	the	1980s,	the	ACS	implemented	the	National	Breast	Cancer	Awareness	Screening	Program.	If	the	humidity	of	the	darkroom	air	rises	above
50%,	small	droplets	of	water	from	the	air	may	cling	to	the	film	and	cause	the	emulsion	to	clump.	She	receives	a	“tummy	tuck”	as	a	fringe	benefit.	Remember	that	the	more	raw	data	collected	upfront,	the	more	information	you	can	retrieve	later.	The	variety	of	new	dedicated	mammography	units	on	the	market	and	the	availability	of	lower-dose	analog
imaging	systems	had	a	significant	impact	on	mammography.	CAD	programs	find	abnormal	regions	of	interest	and	algorithms	can	also	outline	suspicious	areas	so	that	they	stand	focus	the	operator’s	attention	to	them.	Accessed	6/9/2010.	See	Mammographic	localization	MRI-guided,	500–501	pathology	reports	on,	399	repeat,	399	specimen	radiography
in,	399	Biopsy	devices,	410	spring-loaded	devices,	433,	433f	vacuum	assisted	biopsy	device,	434,	434f	Biopsy	modalities,	410–411	BI-RADS®.	BBE	has	not	yet	been	approved	by	the	FDA,	but	the	system	is	sold	in	Europe	and	Asia	as	a	diagnostic	adjunct	to	mammography	or	physical	examination	in	younger	women	with	suspicious	palpable	breast
lesions.	Suspicious	lesions	should	be	biopsied	before	a	surgery	plan	is	devised	in	order	to	avoid	surgical	overtreatment.	A	technique	consistent	with	that	used	for	screening	an	average	patient	should	be	set	for	the	phantom.	If	the	sentinel	node	is	normal,	this	obviates	the	need	for	extensive	dissection	of	the	regional	lymph-node	basin.	tumor	•	531
Lymph	node	status	is	the	most	powerful	predictor	of	prognosis	for	patients	diagnosed	with	breast	cancer.	As	described	above,	nonvisualization	of	the	abnormality	can	occur	when	the	abnormality	is	outside	the	field	of	view	when	the	tube	head	is	in	place	for	stereo	acquisition.	During	positioning,	the	patient	should	assume	a	comfortable	stance,	with
her	feet	turned	in	the	appropriate	direction	for	the	position.	Printer	Laser	film	printers	approved	for	use	with	digital	mammography	contain	specific	mammography	software	programs.	The	percentage	of	patients	from	all	mammography	patients	who	are	recommended	for	further	diagnostic	evaluation.	D	B	Figure	7-6	Skin	wrinkles.	Speed	will	be
determined	by	the	size	of	the	image	and	the	volume	of	the	traffic.	Planar	image	Two-dimensional	image.	See	Deep	inferior	epigastric	perforator	(DIEP)	flap	Diffuse	accentuation	of,	glandular	tissue,	97–99	causes	of,	97	Digital	array,	327,	329,	330–332,	330f	Digital	examinations,	345	Digital	imaging.	Radiographic	noise	is	caused	by	artifacts	or	by
radiographic	mottle.	Confine	the	use	of	magnification	to	extra	views	for	the	following	indications:	•	To	better	delineate	the	borders	of	a	mass.	This	can	be	expressed	in	a	ratio	as	signal-to-noise	(S/N).	To	perform	this	test,	the	physicist	takes	several	exposures	when	the	mammographic	phantom	and	ionization	chamber	are	placed	side-by-side	on	the
breast	support	device	within	the	x-ray	field.	(Reprinted	with	permission	from	Feig	SA.	An	epithelial	cyst	is	lined	by	epithelial	cells;	a	stromal	cyst	is	an	epithelial	cyst	that	has	lost	its	epithelial	component;	and	finally,	the	apocrine	cyst	is	a	cyst	where	the	epithelial	cells	display	apocrine	metaplasia.	Nuclear	medicine	The	use	of	radionuclides	for
detection	and	diagnosis.	It	must	be	tested	while	at	a	temperature	that	is	within	a	range	of	the	temperature	at	the	time	that	service	adjusted	it.	At	26	keV,	there	is	an	equal	chance	of	either	interaction”.7	As	noted	by	Feig,	“a	low	kV	beam	is	essential	to	maximize	the	number	of	photoelectric	interactions.	(C)	The	balloon	catheter	is	easily	removed	when
treatment	is	concluded.	Because	the	target	is	angled,	the	differences	in	exit	lengths	(B1	through	B3)	result	in	a	fall-off	of	radiation	from	chest	wall	(cathode	side)	to	nipple	(anode	side),	known	as	the	heel	effect.	If	the	published	AG	of	the	film	you	are	using	is	3.0	and	your	calculations	show	2.0,	the	contrast	of	your	images	will	be	considerably	lower.
Use	of	mammograms	among	women	aged	greater	than	40	years	–	United	States,	2000–2005.	The	annotated	image	must	be	printed	or	the	technologist	can	view	the	marking	on	the	radiologist’s	monitor.	quanta.	New	York,	NY:	Springer-Verlag;	1986.	The	chair	needs	to	be	comfortable	for	the	physician	to	accommodate	his/her	height	and	reduce	back
strain.	Breast	Cancer:	A	Practical	Guide	to	Diagnosis	Volume	I.	(D)	The	axilla	view.	Negative	Attitudes	Caseload	matters	for	radiologists,	and	so	do	their	unresolved	work	issues	that	form	negative	attitudes	about	mammography.	Am	J	Prev	Med.	Similar	to	HIS/RIS.	The	TDLU	is	the	critical	hub	of	the	functioning	breast	and	is	responsible	for	milk
production	and	hormonal	and	nutritional	exchange.	Periprosthetic	capsule	A	fibrous	capsule	the	body	forms	around	an	implant.	The	point	of	maximum	voltage,	also	called	the	crest	voltage	or	peak	voltage	of	the	sine	curve,	occurs	at	90°	(Figure	11-2).	Just	as	outwardly	the	breasts	are	mirror	images,	the	same	premise	holds	true	for	the	“inward”
appearance	of	the	breasts	(Figure	6-15).	This	movement	can	result	in	motion	on	the	film	as	the	breast	tissue	follows	the	rest	of	the	body.	(Images	courtesy	of	Richard	Goldberg,	MD.	Retrospective	comparison	to	PEM	showed	the	possible	secondary	site	of	centrally	clumped	enhancement.	The	increase	in	productivity	may	help	justify	the	cost	of	a	DR
unit	in	a	high-volume	practice,	but	a	smaller	practice	may	still	find	the	cost	restrictive.	Candela	per	meter	squared	(cd/m2)	The	unit	of	luminance	referring	to	the	light	intensity	emission	of	a	display	monitor.	Typically	5	to	30	lymph	nodes	are	removed	during	an	axillary	dissection.	The	glandular	component	is	of	the	same	density	as	surrounding
glandular	structures.	Clip	deployment	is	possible	with	a	“straight	needle”	method	or	a	“through	probe”	method15	depending	on	the	initial	mode	of	biopsy.	Every	woman	will	have	her	own	level	of	tolerance	for	compression.	However,	once	in	a	while	when	you	open	a	new	box	of	film,	you	must	change	the	AEC	density	setting	because	the	films	are
slightly	under-	or	overexposed.	Brand,	type(s).	Flat	panel	detector	A	thin	display	screen	that	uses	any	of	a	number	of	technologies	to	display	images.	Each	doctor	will	have	his/her	personal	protocol	for	performing	an	aspiration,	which	is	a	simple	procedure.	•	568	Phantom,	mammographic	A	square	acrylic	block	with	a	wax	insert	containing	simulated
masses,	fibers,	and	calcium	specks	of	varying	specified	sizes.	With	some	shoulder-length	hairstyles,	it	is	sometimes	difficult	to	position	correctly	yet	keep	the	patient’s	hair	from	falling	forward	and	becoming	superimposed	over	the	image.	Sarasota,	FL.)	indicate	the	mother	could	wait	until	after	delivery	for	the	medical	treatment,	she	should	not	be
scanned.	Is	Figure	6-18B	benign	or	malignant?	Equipment	selection	is	a	trade-off	between	the	equipment	features	and	your	budget.	It	is	through	this	process	of	turning	RF	pulses	on	and	off	(pulse	cycle)	that	we	are	able	to	create	an	image.	Las	Vegas:	NV	Am	Roentgen	Ray	Society;	1980.	Junk	DNA	may	prove	not	to	be	junk.	Ambient	light	should	come
from	behind	the	monitors.	The	same	methodology	exists	for	breast	cancer.	2005;236:451–457.	Chapter	21	/	Breast	MR	•	489	Suppression	Techniques	MRI	protocols	can	tailor	pulse	sequences	to	suppress	acquisition	of	a	tissue	to	allow	greater	influence	from	another,	such	as	fat/water	separation	to	image	a	cyst	or	evaluate	an	implant.	Facilities	that
that	are	motivated	to	gain	accreditation	in	all	three	breast	imaging	modalities	are	designated	as	a	Breast	Imaging	Center	of	Excellence	(BICOE).	The	National	Institute	of	Health	Consensus	Development	Conference	in	January	1997	concluded	in	their	statement	the	following	guideline:11	Significant	evidence	of	benefits	of	regular	mammograms	for
women	ages	40–49	was	insufficient,	and	“each	woman	should	decide	for	herself	”	if	mammograms	should	be	obtained	yearly	or	bi-annually.	Some	patients	may	have	a	choice	of	lumpectomy	with	radiation	therapy	versus	mastectomy;	the	size,	location,	and	type	of	breast	cancer	determine	if	there	is	a	choice.	Comparing	them	to	a	true	lateral	(LM	or	ML)
can	indicate	where	to	search	for	the	lesion.	•	453	Understanding	these	elements	and	the	positioning	basics	discussed	below	will	provide	a	strong	foundation	to	develop	and	build	positioning	skills.	Parallel	Alignment	with	Image	Receptor	The	compression	device	should	remain	perfectly	parallel	to	the	image	receptor	during	final	compression	of	the
breast.	Level	I	is	at	the	lower	edge	of	the	pectoralis	minor	muscle;	level	II	is	found	underneath	the	pectoralis	minor	muscle;	and	level	III	is	found	above	the	pectoralis	minor	muscle.	2007;356:1295–1303.	(Reprinted	with	permission	from	Image	Watch	Program.	A	nonsterile	surgical	glove	minimally	filled	with	water,	or	a	thin	gel	pad,	creates	a	nice
cushion	454	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	A	pillow	B	neck	support	Figure	20-50	Neck	support.	The	abnormality	may	also	elude	visualization	as	a	result	of	system	design.	Felix	Bloch	of	Stanford	University	picked	up	on	the	spin	in	1946.	Cambridge:	Blackwell	Science;	1996:52.)	Chapter	20	/	Minimally	Invasive	Needle
Breast	Biopsy	horizontal	and	depth	coordinates	accurate	abnormality	A	•	441	horizontal	and	depth	coordinates	in	error	abnormality	B	Figure	20-40	Targeting	the	abnormality.	Oil	cyst	An	encapsulated	radiolucent,	benign	mass	that	is	a	collection	of	oil	from	the	death	of	fat.	Tissue	marker	Used	in	stereotactic	breast	biopsy.	Not	every	patient	is	a
candidate	for	this	treatment.	When	the	abnormality	is	apparent	on	one	view	only,	palpate	that	breast.	Processor	A	machine	that	processes	something.	Calibration	accuracy	of	x-ray	exposure	equipment/exposure	repeatability	over	time	7.	However,	a	few	radiologists	persisted,	excited	by	the	potential	of	mammography.	Anderson	J,	Walker	LG,	Leach
MO.	Intensifying	screens	do	not	react	linearly	to	radiation	as	industrial	x-ray	film	does.	DQE	can	also	be	used	to	measure	dose	efficiency.	The	healthy	breast	cells	have	had	as	much	radiation	as	they	can	safely	handle.	A	LM	fails	to	access	the	abnormality.	Figure	11-20	depicts	how	much	compression	can	increase	contrast	on	a	film;	examples	of
adequate	compression	versus	inadequate	compression	can	be	found	in	Chapter	7.	The	protrusions	are	called	Montgomery	glands	(named	for	the	doctor	who	first	described	them).	See	Stereotactic	breast	biopsy	(SBB)	SBBAP.	Sources	of	noise	for	analog	imaging	come	from	the	light	of	the	intensifying	screen	(line	spread	function),	the	film	emulsion,	the
film	processing	cycle,	and	x-ray	quanta.	A	B	Lipoma	A	lipoma	presents	mammographically	as	a	benign-appearing,	radiolucent,	well	circumscribed,	encapsulated	abnormality	(Figure	6-30).	Additionally,	named	mammographic	landmarks	are	useful	descriptive	aids	for	discussing	location	within,	and	positioning	of,	the	breast	(Figure	5-20).	The
coordinate	system	gives	the	location	using	either	the	Cartesian	or	the	polar	system.	What	is	Chemotherapy?	Although	the	basic	mechanism	of	uptake	is	via	glu-	Chapter	22	/	Breast	Cancer	Diagnostic	Technologies:	Today	and	Tomorrow	A	•	511	B	Figure	22-3	The	Dilon	Technologies	6800	BSGI	gamma	camera	allows	imaging	in	all	mammographic
positions,	plus	selective	studies	of	hard-to-reach	areas	such	as	the	axilla.	Less	common	is	errant	targeting	of	the	abnormality.	Several	studies	have	been	performed	indicating	that	the	technology	does	have	a	relatively	high	sensitivity	of	90%	to	95%,	but	its	specificity	ranges	only	55%	to	60%.	Currently	the	C-arm	on	some	units	needs	to	be	lowered
several	inches	when	changing	to	the	oblique	position.	Coverage	of	the	biopsy	window	with	breast	tissue	prohibits	breast	movement	and	provides	stability	for	needle	insertion.	Uniformity	of	screen	speed	This	test	ensures	that	all	screens	in	the	cassettes	used	for	mammography	are	providing	the	same	amount	of	density	to	the	images.	When	the	RF
pulse	is	turned	off,	the	protons	relax	back	to	their	original	aligned	state	thereby	giving	back	the	energy	that	was	used	to	knock	them	down.	Hall	FM.	See	Breast	Imaging	Center	of	Excellence	(BICOE)	Biofield	breast	examination	(BBE),	514	Biological	characterization	technologies,	520–521	cancer	markers	in	serum	or	blood,	521	genetic	testing,	520
nipple	aspiration	breast	lavage,	520–521,	521f	Biopsy	of	breast	tissue,	79f	FNAC,	405–407,	405f–407f	follow-up	for,	399,	400f	lesion	localization	for.	Testing	the	effect	of	computerassisted	detection	on	interpretive	performance	in	screening	mammography.	However,	these	are	equipment	features	to	consider	even	though	they	do	not	directly	affect
image	production.	Chapter	7	/	Mammographic	Positioning	Figure	7-61	Lateromedial	lateral	projection.	This	reduction	can	be	accomplished	by	storing	the	data	more	efficiently	(lossless	compression),	discarding	some	nonessential	data	(lossy	compression),	or	a	combination	of	the	two	techniques.	In	these	instances,	the	ratio	of	cancer	found	to	biopsied
lesions	is	exceedingly	low.1	Because	of	this,	ultrasound	is	not	usually	recommended	as	an	addition	to	routine	mammographic	screening,	even	for	patients	with	dense	breast	tissue.	Targeting	of	the	abnormality	and	blood	vessel	can	also	reveal	to	the	technologist	where	the	blood	vessel	is	located	in	relation	to	the	abnormality.	The	patient	information—
name,	ID	number,	age,	and	such—	is	automatically	attached	to	all	the	images	acquired	of	that	patient	as	part	of	the	“DICOM	header.”	PACS	The	PACS	is	the	component	of	the	imaging	network	where	everything	comes	together.	Purpose	The	Medical	Outcomes	Audit	evaluates	the	radiologist’s	ability	to	detect	cancer	on	the	images.	1993;341:973–978.
(B)	The	hydrogen	atom	precesses	about	the	magnetic	axis.	point,	the	accuracy	of	the	computer	algorithms	may	approach	that	of	a	radiologist,	in	which	case	the	partnership	will	be	redefined.	•	Prioritize	the	radiographic	appearance	of	pathology	to	produce	optimal	images	when	observing:	•	The	basic	appearance	of	benign	disease.	epithelium
myoepithelium	basal	membrane	intralobular	connective	tissue	Figure	5-15	The	duct.	With	this,	our	third	edition,	we	are	pleased	to	report	mammography	remains	an	accepted	screening	procedure	supported	by	the	health	care	community,	health	insurance	companies,	and	government	programs	(Table	2-1).	(B)	Spectrally	selective	fat	suppression.
Image	placement	characteristics	can	be	learned	through	applications	and	phantom	work.	Some	areas	needing	additional	attention	include	processor-venting	ducts,	electrical	outlet	covers,	the	tops	of	cupboards	and	safelights,	the	top	of	a	rotating	darkroom	door,	floor	and	door	molding,	and	countertop	ledges.	Bilateral	involvement	indicates	a	systemic
cause	(e.g.,	infection,	rheumatoid	arthritis,	lymphoma,	and	acquired	immune	deficiency	syndrome).	After	positioning	the	client	and	making	the	phototimed	x-ray	exposure,	the	mammography	technologist	inserts	the	exposed	CR	cassette	into	the	imaging	plate	reader.	The	two	lower	lines	show	the	costs	at	70%	(short	dashed	line)	and	at	50%	(long
dashed	line).	2001;219:467–473.	MRI	is	effective	in	imaging	intracapsular	ruptures.	408	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	Although	flow	cytometry	is	being	studied	as	a	means	to	detect	micrometastases	in	axillary	lymph	nodes,23	its	primary	use	is	to	analyze	lymphomas	and	leukemias.	The	epithelial	cells	of	the	lobules
will	flatten	and	the	70	•	Unit	1	/	Mammography—Common	Topics	L	MLO	A	L	MLO	B	Figure	5-18	Glandular	regression	following	pregnancy.	The	client	has	implants.	8-5)	Supplemental	views:	ML	or	LM	for	anterior	tissue	Protruding	Abdomen	Prohibited	visualization	of	posterior	and	inferior	tissue	on	MLO	Abdomen	does	not	allow	breast	to	fully	access
image	receptor	Reduce	C-arm	angle	Utilize	pendant	positioning;	have	patient	step	back	from	unit,	then	bend	forward	from	the	waist.	Some	units	contained	good	features,	while	other	designs	were	ill	equipped	for	the	complex	work	involved	in	screening	mammography.	Lymph	nodes	filter	the	lymphatic	fluid	and	store	special	cells	that	can	trap	cancer
or	bacteria.	These	include	but	are	not	restricted	to	the	following:	•	Surveillance—If	cancer	develops,	it	is	important	to	detect	it	as	soon	as	possible.	Fajardo	LL,	Bird	RE,	Herman	CR,	et	al.	The	two	LANs	being	connected	can	be	alike	or	dissimilar,	that	is,	they	may	follow	different	protocols.	The	AEC	device	should	produce	images	that	do	not	vary	more
than	0.12	optical	density	units	from	the	mean	optical	density	for	breast	thicknesses	of	2	to	6	cm	of	PMMA,	and	kVps	that	are	appropriate	for	those	thicknesses.	Margolin	FR,	Lagois	MD.	Azzopardi	JG.	(B)	A	larger	bandwidth	allows	the	same	traffic	to	travel	a	bit	more	smoothly.	The	film	should	not	be	overexposed,	nor	should	it	be	underexposed.	The
following	studies	illustrate	the	recommended	measurement	techniques;	the	measurement	of	the	posterior	nipple	line	(PNL)	on	the	mediolateral	oblique	should	be	within	1	cm	of	the	PNL	measurement	of	the	cranial–caudal	projection.	•	Almost	one	of	every	three	radiologists	(35.3%)	had	considered	withdrawing	from	mammogram	interpretation
because	of	malpractice	concerns.	National	Center	for	Health	Statistics,	Center	for	Disease	Control	and	Prevention;	2009.	Some	units	plug	into	wall	outlets,	while	others	require	three-phase	or	220	wiring	to	be	installed.	The	surgeon	removes	the	axillary	fat	pad,	which	contains	the	lymph	nodes.	Two	methods	for	delivering	power	are	alternating	current
(AC)	and	direct	current	(DC).	Also	called	a	histopathologist.	Mastectomy,	prophylactic	Removal	of	the	breasts	without	the	current	presence	of	cancer.	mastectomy,	525–526,	527	Lymphatic	system	and	lymph	nodes,	529–532	Lymph	edema,	530,	530f	Lymph	nodes	dissection,	530,	530f	lymphatic	system	and,	529–532	mammographic	anatomy	of,	74f
reactive	or	metastatic,	88,	88f	sentinel,	531–532,	532f	structural	features	of,	533f	Magnetic	domains,	defined,	479	Magnetic	field,	in	MRI,	482–483	Magnetic	flux	lines,	in	MRI,	481f,	482	Magnetic	moment,	479	Magnetic	resonance	imaging	(MRI)	advantages	of,	478–479	background	of,	478	basics	of,	484–487,	486f	of	breast,	479–489,	509	magnetic
materials	in,	479–480,	480f	breast	implants,	evaluation	of,	491,	493f	chemotherapy,	evaluation	of,	490–491,	492f	in	chest	wall	and	axilla,	493,	494f	coils	in,	483,	483f	contrast	in,	497–498	cryogens	in,	482,	482f	DCIS	using,	490,	492f	display,	of	images,	498,	498f	equipment	for,	480–484,	480f–485f	fat	saturation	techniques	in,	489,	489f	follow	up,
postoperative,	493	gadolinium	in,	497–498	gradients	in,	483–484,	483f,	484f	guided	biopsy,	500–501,	500f,	501f	lesion	segmentation	with,	493	limitations,	493,	495	magnetic	field	in,	482–483	magnetic	flux	lines	in,	481f,	482	magnets	in,	481–482,	481f	safety,	482,	499,	500f	mammography	and	ultrasound	vs.,	490,	490f	post-image	processing,	498,	499f
pulse	sequences	in,	487–488,	488f	related	issues,	495	safety	for	patients	and	machine,	499,	499t	satellite	lesions	with,	490,	491f	spin–echo,	488,	488f	subtraction	techniques	in,	489,	489f	suppression	techniques	in,	489	surgical	planning,	evaluation	of,	491–493,	494f	techniques	of,	489	technology,	484–489	issues,	495	T1	relaxation,	486,	488	T2
relaxation,	486,	488	tumor	size,	evaluation	of,	491–493,	494f	Magneto	optical	disks	(MOD),	387	Magnification,	236–237	compression	paddles	and,	113f,	115	dose	and,	236	focal	spot	size	and,	236–237,	237f,	238t	grids	and,	236	indications	for,	115	resolution	and,	236	Magnifying	glass,	postprocessing	features,	346,	347f	Male	mammogram,	169
Malignant	calcification	of	breast,	89f,	90t	Malignant	diseases	of	breast,	82–83	gynecomastia,	82,	83f	Malignant	mass,	91–92,	92f	Mammograms.	Foreign	exchanges	British	radiographers	share	their	ideas,	trade	knowledge.	The	Weakest	Link	Case	Study	15-3	Refer	to	Figure	15-28	and	the	text	and	respond	to	the	following	questions.	Table	2-7
illustrates	the	incidence	rates	of	naturally	occurring	breast	cancer	cases	per	million	women	per	year	at	various	ages.	A	patient	may	take	in	a	deep	breath	as	if	diving	underwater	when	instructed	to	hold	her	breath.	60.	An	oil	cyst	may	be	palpable,	but	more	often	it	becomes	perceptible	mammographically,	as	it	resolves	and	characteristically	calcifies
around	the	rim	of	the	cyst.	with	spot	compression	Figure	7-83	Spot	compression.	A	patient	is	intravenously	injected	with	a	small	dose	of	99mTc-sestamibi,	the	same	pharmaceutical	used	in	cardiac	stress	tests.	Where	stroke	margin	is	an	issue,	and	because	the	vacuum-assisted	device	can	pull	from	up	to	0.5	to	1	cm	from	the	collection	chamber,	it	is
possible	to	place	the	needle	at	a	shorter	depth	than	indicated	and	still	biopsy	the	abnormality.	The	distance	from	the	postfire	position	of	the	tip	of	the	needle	to	the	breast	support,	usually	allowing	4	mm	for	safety,	is	known	as	stroke	margin	(Figure	20-37).	Ann	Dermatol	Syphilog.	These	contribute	to	a	“pseudo	(false)	carcinoma	effect,”	as	can
overlapped	ductal	structures.	Centering	in	the	vertical	plane	(Y-axis)	is	not	necessary	as	the	stereo	projections	do	not	affect	vertical	placement.	Repeating	the	incriminating	projection	with	magnification	will	yield	necessary	information	about	the	characteristics	of	a	mass.	The	point	at	which	the	C-arm	connects	to	the	tower	(collar)	should	be
isocentrically	designed	so	that	when	moving	from	the	craniocaudal	position	to	the	oblique	position,	the	height	does	not	need	to	be	adjusted.	(B)	A	high-contrast	image.	It	is	expressed	in	units	of	milliGrays	(mGy)	or	millirads	(mrad).	lumpectomy	breast	cancer	tumor	Lumpectomy	Lumpectomy	is	breast	preservation	surgery,	where	the	tumor	plus	some
surrounding	healthy	tissue	is	removed	(Figure	23-5).	1986:62:2.)	Case	Study	1-2	Refer	to	Figure	1-7	and	respond	to	the	following	questions:	1.	Estimation	of	radiation	risk	from	screening	mammography:	recent	trends	and	comparisons	with	expected	benefits.	See	Breast	Imaging	and	Reporting	Data	System	(BI-RADS®)	Bits,	defined,	329	Bleeding
stereotactic	biopsy	and,	454	BMDO.	These	images	are	still	available	to	the	radiologist	at	any	time,	but	may	take	longer	to	bring	up	on	a	workstation.	Table	4-3	•	MQSA	Mammography	Experience	YEAR	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	CERTIFIED	FACILITIES	a	10,119	NA	NA	9,956a	9,884a
9,314a	9,933	9,558	9,235	9,212	9,117	8,980	8,872	8,833	8,859	8,817	CERTIFIED	UNITS	NA	NA	NA	NA	12,076a	NA	12,956	13,173	2,161	4,356	13,652	13,662	13,640	13,548	13,610	13,241	TOTAL	NUMBER	OF	DIGITAL	UNITS	Not	Not	Not	Not	Not	Not	approved	approved	approved	approved	approved	approved	NA	NA	NA	NA	451	778	1,160	2,090
3,945	6,181	MAMMOGRAMS	NA	NA	NA	31,566,176	NA	NA	37,255,777	NA	29,097,838	29,097,838	31,045,362	33,061,168	33,916,212	34,466,822	35,577,538	36,495,211	a	Destouet	J,	Bassett	L,	Yaffe	M,	et	al.	This	is	known	as	the	bit/image	depth,	and	determines	the	number	of	grayscale	levels	in	the	image.	Due	to	poor	contrast	and	resolution,	this
recording	system	yielded	to	the	use	of	direct	exposure	single-emulsion	medical	or	industrial	film	that	was	packaged	inside	a	cardboard	holder.	Figure	20-60	The	lateralmedial	(LM)	projection	as	demonstrated	on	the	right	breast.	Duct	A	passage	or	a	tube	with	well-defined	walls	suitable	for	the	conveyance	of	fluids,	as	happens	with	lactation.	Currently,
all	FFDM	manufacturers	still	use	the	same	RMI	156	phantom	that	is	recommended	for	analog	QA,	but	there	is	a	possibility	that	different	phantoms	may	be	required	by	some	manufacturers	in	the	future.	Equipment	service	is	an	important	issue	that	should	be	addressed	before	the	equipment	is	installed.	One	year	after	the	results	were	published,	the
number	of	digital	units	almost	doubled;	and	doubled	again	the	year	after	that.	The	array	is	one	size	and	one	size	only;	there	is	no	exchange	of	Bucky	sizes	as	in	analog	imaging.	Ferromagnetic	materials	generally	contain	iron,	nickel,	or	cobalt.	2007;199:1447–1474.	Occasional	detection	of	a	physically	occult	recurrence	justifies	routine	mammograms
on	the	reconstructed	breast.	Each	set	of	two	films	is	fed	into	the	processor	with	one	film	fed	lengthwise,	the	other	widthwise.	However,	now	there	will	be	a	need	for	medical	records	staff	to	know	the	facility’s	computer	and	PACS	systems	so	that	images	that	need	to	be	sent	out	can	be	printed	to	film	or	burned	onto	a	CD.	The	influence	of	community
radiologists’	medical	malpractice	perceptions	and	experience	on	screening	mammography.	Following	a	single	lesion	from	projection	to	projection	illustrates	how	a	lesion	“moves”	in	relation	to	the	nipple	(Figure	9-8).	In	general,	the	duration	of	the	patient’s	survival	is	inversely	related	to	the	size	of	the	tumor;	thus	the	larger	the	tumor,	the	lower	the
survival	rate.	Named	for	Wilhelm	Roentgen.	If	a	woman	does	not	speak	English	or	is	hearing	impaired,	use	of	an	interpreter	or	signer	is	recommended	so	that	she	will	understand	the	procedure.	Window	coverage	also	ensures	coverage	of	the	entire	x-ray	field,	thereby	diminishing	scatter.	DICOM	Printer	Quality	Control:	SMPTE	(Hologic)	To	assure
consistency	of	performance	of	the	DICOM	printer,	Hologic	requires	additional	testing	of	the	printer	for	images	that	are	sent	directly	from	the	acquisition	workstation.	A	Magnification	Factor	Versus	Focal	Spot	Size	B	Figure	11-27	(A)	The	2-inch	round	spot	compression	device	requires	precise	positioning	and	restricts	the	imaged	area	close	to	the	chest
wall	edge	of	the	film.	(8)	Fibroglandular	tissue	does	not	affect	the	sensitivity/specificity	of	the	examination.	It	typically	covers	the	episodic	care	provided	mainly	by	one	institution.	(C)	This	strip-read	densitometer	is	made	specifically	to	read	sensitometry	films.	Efficacy	of	breast	MRI	in	elderly	women.	Was	the	film	misread?	The	vast	majority	(about
65%)	read	fewer	than	2000	mammograms	per	year.	The	larger	the	bandwidth,	the	faster	images	can	travel,	even	with	a	higher	volume	of	large	images	and	traffic.	Philadelphia:	WB	Saunders;	1991.	One	of	the	most	common	and	problematic	surgical	changes	is	tissue	distortion.	Wayrynen,	PhD,	and	the	Dupont	Company	developed	the	LoDose	I	analog
imaging	system:	a	single	calcium–	tungstate	intensifying	screen	in	conjunction	with	a	singleemulsion	film	packaged	in	a	polyethylene	bag	from	which	air	was	evacuated	to	achieve	good	screen-film	contact.	unit	(later	known	as	Pfizer	and	then	as	Elscint)	introduced	the	microfocus	tube	(a	0.09-mm	round	focal	spot)	to	allow	for	magnification.	Permanent
magnet	A	magnet	whose	magnetic	field	originates	from	permanently	magnetized	material.	This	projection	imitates	the	SIO	but	allows	access	to	the	inferior	aspect	of	the	breast	to	achieve	shortest	skin	to	abnormality	distance	and	maintain	stroke	margin	during	stereotactic	biopsy.	Accessed	June	26,	2008	2.	If	the	fluid	appears	to	contain	blood.	Figure
6-28	A	thin	radiolucent	line,	or	“halo	sign”	(arrowheads),	surrounds	this	fibroadenoma.	The	sensitometers	and	densitometers	used	in	our	facilities	are	not	constructed	with	the	same	sophistication.	Facilities	can	reduce	the	number	of	technologists;	however,	a	word	of	caution:	highly	trained,	skilled,	and	experienced	mammography	technologists	are
difficult	to	find	and	retain.	Berrie	C.	Magnification	Mammography	B	Magnification	is	an	invaluable	technique	used	to	increase	the	resolution	of	the	breast	tissue.	See	Detective	quantum	efficiency	(DQE)	DR.	Ranging	from	well	differentiated	(less	aggressive),	moderately	differentiated,	poorly	differentiated,	and	finally	undifferentiated	(more
aggressive).	Cambridge:	Blackwell	Science;	1996:66.)	•	451	452	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	A	B	Figure	20-49	Abnormality	movement.	In:	Margulis	AR,	Gooding	CA,	eds.	Chapter	15	/	Creating	the	Digital	Image	•	345	The	special	high-resolution	monitors	can	be	a	component	of	the	digital	imaging	system	designed	by
a	mammography	machine	company.	1991;181:311.	(E)	Color	mapping	increases	visualization	of	extent.	Smooth	skin	wrinkles	(A)	toward	the	nipple	(B)	to	avoid	losing	tissue	from	visualization.	The	faster	the	film,	whether	this	is	based	on	the	manufacturer’s	design	or	is	a	result	of	extended	processing,	the	radiation	dose	to	the	client	is	reduced	but	the
effects	of	quantum	mottle	are	more	apparent.	Mammographers	have	a	responsibility	to	care	about	clients	and	to	help	them	in	a	professional	manner.The	history	of	mammography	makes	three	points	clear:	1.	B	Figure	10-6	Physical	inspection.	Eur	J	Nucl	Med.	Ann	Surg.	Poor	airflow	to	the	processor	can	hinder	image	quality,	causing	streaking	and
mottling	of	the	emulsion.	To	solicit	pathology	reports	from	referring	physicians	and	surgeons,	some	facilities	add	a	printed	statement	on	their	mammography	reports	and	include	a	note	with	the	films	that	are	requested	by	surgeons	or	oncologists.	After	acquiring	several	years	of	digital	examinations	on	a	woman,	this	disadvantage	disappears	for	the	all-
digital	mammography	service.	Radiation-Emitting	Products:	MQSA	National	Statistics.	Correlation	of	coordinates	and	scout	position	may	be	difficult	with	the	scale	of	a	polar	system	because	the	angles	that	define	target	location	are	not	easily	related	to	its	position	on	the	scout	image.	Demonstrating	an	abnormality	against	a	fatty	background	increases
subject	contrast.	A	filtered	circuit	will	smooth	the	fluctuating	DC	output	so	that	the	equipment	will	operate	even	though	the	output	voltage	is	not	completely	smooth.	Are	you	getting	what	you’re	worth?	With	analog	mammography,	the	film	assumes	three	roles:	image	collection,	image	display,	and	image	storage.	Raw	images	consist	of	the	actual	data
that	is	captured,	pixel	by	pixel,	from	the	imaging	detector.	Beam	Quality	Assessment	(Half-Value	Layer)	The	measured	half-value	layer	(HVL)	is	the	determinant	of	beam	quality	(see	“Technical	Considerations”	section).	restrictions	during	the	examination.	It	can	cost	anywhere	from	$200,000	and	upward,	depending	on	the	infrastructure	that	may
already	be	in	place.	Potential	contribution	of	computer	aided	detection	(CAD)	to	the	sensitivity	of	screening	mammography.	2009;10(14):22.	As	with	any	patient	visit,	offer	the	patient	as	much	information	as	possible	to	help	her	understand	the	situation.	The	LM	also	serves	as	a	third	projection	to	the	two-projection	study	to	adequately	image	missed
breast	tissue	(Figure	7-60).	A	single	lobe	contains	many	lobule	groupings.	With	an	arbitrary	scale,	the	clinician	has	no	correlative	data	to	ensure	that	the	depth	coordinate	is	accurate.	Other	units	use	an	automatic	technical	factor	selection	device	that	makes	a	test	exposure	to	determine	which	target	material,	filter,	kVp,	and	mAs	combination	will
prevent	a	long	exposure	time	due	to	a	low	kVp	glandular	breast	mismatch.	Depending	on	the	size	of	a	facility	and	how	the	information	in	the	database	is	used,	a	site	may	use	all	of	these	systems	in	a	cooperative	network	to	store	and	supply	demographic	information,	or	it	may	use	these	systems	independently	of	each	other.	(Adapted	from	Barnes	GT,
Brezovich	IA.	In	this	position,	the	patient	will	not	be	able	to	reach	the	handrail	with	either	hand	without	comprising	the	acquisition	of	breast	tissue.	(Also	see	the	chapters	“The	Nonconforming	Patient”	and	“Orientations	of	Mammographic	Images”	for	further	discussion.)	Before	the	examination,	let	the	patient	know	how	many	views	of	each	breast	will
be	taken,	but	be	certain	she	knows	from	the	start	that	additional	films	may	be	necessary	after	the	routine	views	have	been	checked;	this	does	not	necessarily	indicate	pathologic	findings.	(A)	This	craniocaudad	view	exhibits	a	mass	density	medially	(arrow).	Currently	there	is	ongoing	research	to	allow	detection	of	breast	cancer	using	cellular
physiology	(see	Chapter	22).	It	is	most	commonly	used	for	hard	drives	and	tape	storage	devices,	but	also	connects	a	wide	range	of	other	devices	including	scanners,	CD-ROM	drives,	CD	recorders,	and	DVD	drives.	Chapter	22	/	Breast	Cancer	Diagnostic	Technologies:	Today	and	Tomorrow	•	513	Case	Study	22-5	Cone-beam	Breast	CT	(CBCT)	This	45-
year-old	female	presents	with	a	left	breast	lump	at	the	6:00	position.	They	are	oriented	in	three	dimensions,	X–Y–Z,	to	influence	changes	to	the	magnetic	field	during	an	examination.	Note	that	film	contrast	(gradient)	is	higher	for	optical	densities	from	0.30	to	2.70	for	the	extended	cycle	process.	axilla	50%	15%	18%	11%	6%	Breast	Cancer	Staging
Staging	is	based	on	the	size	of	the	tumor,	whether	lymph	nodes	are	involved	and	whether	the	cancer	has	spread	beyond	the	breast.11	Staging	of	breast	cancer	is	useful	to	the	clinician	to	identify	the	appropriate	treatment	for	a	patient.	B	Figure	6-36	(A)	Radiating	lines	extending	from	a	zone	of	radiolucency	are	typical	of	a	radial	scar.	1:	Procedures.
Arch	Intern	Med.	Quantum	mottle	will	also	be	most	apparent	in	the	middle-density	region,	where	contrast	is	high.	What	are	some	of	the	ways	this	is	manifested	in	patients?	Use	of	the	keypad	facilitates	the	interpretation	process	for	the	radiologist.	Locate	the	point	on	the	vertical	axis	of	the	graph	paper	that	corresponds	to	0.48	(Figure	11-57).	Millions
of	individual	pixels	comprise	the	matrix	of	the	digital	detector.	Recommendation	for	biopsy	3.	•	There	is	no	rejection	of	the	donated	tissue	so	the	encapsulation	side	effects	often	associated	with	silicone	or	saline	implants	are	not	encountered.	Reports	of	calcified	metastatic	neoplasm	in	axillary	nodes	draining	a	primary	breast	cancer	are	rare.	The
patient	should	face	the	unit.	(B)	Left	breast	full	of	milk.	Staffing	Most	employees	will	be	resistant	to	change	as	a	facility	converts	to	a	new	technology.	Automatic	units	measure	all	21	steps	at	once.	Magnification	mode	requirements	will	be	different.	•	Therapy	in	presymptomatic	stages	reduces	morbidity	and	mortality	more	than	therapy	initiated	after
the	presence	of	symptoms.	C	Figure	7-11	Compression	design.	Just	as	a	radiologist	is	taught	by	looking	at	many	known	examples	of	both	normal	and	malignant	cases,	the	programmers	use	large	databases	of	biopsyproven	cases	to	develop	new	ways	for	the	computer	to	examine	the	image.	In	some	cases,	with	“bright	lighting”	the	mammogram,	a	sinus
to	the	skin	is	evident.	Such	hormones	are	also	produced	artificially	for	use	in	oral	contraceptives	or	to	treat	menopausal	and	menstrual	disorders.	Additional	information	can	be	extracted	from	the	audit	depending	on	the	amount	and	type	of	data	collected.	A	repeat	MLO	with	magnification	(B)	reveals	characteristics	suspicious	for	carcinoma.	This	data
is	now	used	to	correct	all	subsequent	images.	Performing	the	Study	A	B	Figure	7-32	CCFB.	Coordinates	are	most	often	given	as	H,	V,	D.	A	growing	body	of	evidence	suggests	that	breast	MR	may	be	better	at	detecting	DCIS	than	mammography.5–7,13,51	DCIS	is	an	early	stage	of	breast	cancer	that	lines	the	ducts	and	is	likely	to	become	invasive
cancer.	Mammography	technologists	must	continue	to	search	for	a	better	understanding	of	both	aspects	of	the	disease	to	improve	the	technical	skills	necessary	to	detect	disease	and	to	strengthen	interpersonal	skills	to	help	their	clients.	Also,	note	that	only	units	that	are	currently	approved	by	FDA	at	the	time	of	this	writing	are	included.	AWS	The
gantry	and	C-arm	components	of	the	digital	and	analog	machines	are	similar	and	familiar	to	a	technologist	so	she	quickly	feels	comfortable	positioning	the	client.	Some	of	these	methods	are	specific	to	prone	units,	others	have	application	for	both	prone	and	upright	units.	Always	describe	a	lesion’s	location	in	terms	of	laterality,	quadrant,	and	clock-
time	(Figure	9-2).	•	Delineate	the	internal	composition	of	the	breast	and	match	tissue	types	to	their	radiographic	appearance.	However,	in	the	digital	world,	there	is	limited	need	for	a	hardcopy	image,	and	in	reality,	a	hardcopy	image	is	counterproductive	to	the	cost-saving	benefits	of	digital	imaging.	To	make	the	examination	itself	more	comfortable,
many	facilities	warm	the	breast	tray	of	the	x-ray	unit	with	a	heating	pad	or	hot	water	bottle.	Little	interference	or	attenuation	of	x-ray	photons.	Cryogens	bathe	the	wires	and	provide	many	system	benefits	for	efficient	operations	beyond	the	more	efficient	use	of	electricity;	they	also	help	maintain	magnetic	field	shapes	and	assist	in	maintaining
homogeneity	of	the	magnet.	Some	radiologists	prefer	to	look	at	darker	images	while	others	prefer	lighter.	Up	to	28%	more	cancers	were	found	with	digital	mammography	than	screen–film	mammography	in	women	age	50	and	younger,	pre-	and	perimenopausal	women,	and	in	women	of	any	age	who	have	radiographically	dense	breast	tissue.	Breast
cancer	The	most	common	cause	of	cancer	in	women	and	the	second	most	common	cause	of	cancer	death	in	women	in	the	United	States.	(B)	The	same	breast	imaged	with	a	dedicated	mammography	machine	(circa	1970).	Turn	the	C-arm	to	approximately	125	for	an	IL-SM	oblique.	1994;190:297–307.	Cambridge:	Blackwell	Science;	1996:59.)	A	B
Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	•	445	Figure	20-44	Maintaining	a	vertical	axis.	324	•	Unit	3	/	Digital	Mammography	7.	The	lesion	must	lie	on	the	line	drawn	through	the	point	perpendicular	to	the	film	(solid	line).	The	“almost”	from	the	section	title	refers	to	the	avoidable	hassle	of	having	to	fix	incorrect	data	after	the	examination
is	started	and	incorrect	information	is	accepted	by	the	computer.	Nodularity	Lumpiness	of	the	breast	tissue.	The	nucleus	of	most	human	cells	contains	two	sets	of	chromosomes,	one	set	acquired	from	each	parent.	This	prevents	the	magnet	from	quenching.	(FP)	(FP)	#	Diagnostic	pts.	This	is	a	natural	host	reaction	and,	in	fact,	the	developers	of
implants	rely	on	this	mechanism	to	protect	the	patient.	Today	we	are	successful	in	treating	breast	cancer.	(A)	This	left	MLO	view	shows	a	large	area	(arrowheads)	that	was	asymmetric	in	comparison	with	the	other	breast.	If	the	abnormality	is	visible	on	both	of	the	prefire	stereo	images,	then	retargeting	is	possible	to	determine	the	abnormality’s	new
location.	The	SNR		5	image	is	not	as	resolute	but	it	is	easier	to	identify	the	boundaries	of	the	mass.	Three	separate	calculations	may	apply,	based	on	the	three	subcategories	or	definitions	of	false	positive,	which	can	be	used	in	this	calculation.	Ultrasonic	appearance	of	mammary	carcinoma	with	a	dedicated	whole-breast	scanner.	(C)	Decreasing	the
window	center	results	in	lighter	shades	of	gray.	Unlike	other	3D	modalities	such	as	CT,	tomosynthesis	cannot	generate	orthogonal	multiplanar	reconstructions;	some	pathologies	may	be	better	visualized	in	one	orientation	than	the	other.	It	is	impossible	to	maintain	stable	levels	at	lowvolume	facilities,	and	difficult	with	medium	volumes.	The	orbiting
electrons	cause	the	atoms	to	have	a	magnetic	moment	associated	with	an	intrinsic	angular	momentum	called	spin.	Read	the	value	at	the	point	of	intersection	on	the	log	relative	exposure	line	using	the	values	assigned	to	this	line	(Figure	11-57).	526	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	A	Figure	23-3	(A)	Mastectomy.	Second,
the	coupling	of	preventive	medicine	and	consumer	involvement	in	maintaining	health	became	an	accepted	concept	in	the	United	States	during	this	period.	When	performing	localizations,	he/she	must	make	sure	the	automatic	compression	release	on	the	unit	has	been	deactivated	so	that	it	does	not	inadvertently	pull	the	localization	needle	or	wire	out
of	the	breast.You	always	want	to	manually	raise	up	the	compression	device	during	localization	procedures.	Edell	SL,	Eisen	MD.	Breast	MR	can	be	used	to	detect	biological	and	chemical	changes	by	monitoring	the	response	to	chemotherapy;	Chapter	21	/	Breast	MR	•	491	A	C	B	Figure	21-16	Satellite	lesions:	extent	of	disease.	These	agents	by
themselves	may	not	be	enough	to	initiate	a	cancer,	but	over	time,	they	promote	the	uncontrolled	growth	and	proliferation	of	mutated	cells.	One	Baud	is	one	electronic	state	change	per	second,	or	one	bps.	whether	to	accept	or	reject	the	computer’s	finding	The	goal	of	CAD	is	to	improve	mammographic	sensitivity	(Figure	22-2).	MQSA	requires	that	the
film	used	for	daily	sensitometry	be	the	same	type	of	film	that	is	used	clinically.	However,	with	dual	side	scanners	the	computer	has	two	separate	images	to	meld	into	one	image.	On	all	subsequent	exposures	the	AWS	computer	applies	a	correction	factor	to	each	dead	pixel.	In	1991	when	Medicare	began	paying	for	screening	mammograms,	a	$55
charge	was	common;	it	was	difficult	if	not	impossible	for	facilities	to	make	any	profit	on	mammography.	Multiple	Sampling	With	a	multidirectional	vacuum-assisted	device,	rotation	of	the	collection	chamber	allows	multiple	sampling.	This	feature	makes	the	dreaded	reject/repeat	QC	test	at	least	tolerable.	For	the	majority	of	cases,	images	from
dedicated	analog	and	digital	Chapter	4	/	The	Mammography	Technologist’s	Expanding	Role	mammography	machines	are	of	high	quality	and	do	not	require	a	call	back	for	additional	views	or	for	additional	tests.	Define	the	new	terminology	for	digital	image	creation,	storage,	transmission,	and	retrieval.	Alcorn	called	for	radiologic	technologists	to	act	as
prescreeners	in	mammography.2,72,73	In	1971	Dr.	Swinburne	stated:	“Throughout	the	world,	radiographers	assist	doctors	of	all	grades	and	specialties	with	the	interpretation	of	x-ray	films.	Health	Devices.	On	a	mammogram,	a	lobular	carcinoma	is	often	difficult	to	perceive	as	it	tends	to	look	similar	to	normal	breast	tissue.	The	specimen	is
compressed	to	prevent	the	appearance	of	a	“pseudomass”	caused	by	compiled	tissue.	Br	J	Rad.	Ageadjusted	incidence	rates	for	breast	cancer	have	been	slowly	rising	over	the	past	several	decades2	(Table	2-3).	It	is	used	for	confirming	breast	cancer	detection	and	for	examining	extent	of	disease.	Atomic	#1;	it	has	1	proton	in	the	nucleus	plus	1	orbiting
electron.	Image	storage	unit	(lSU)	Online	storage	can	be	referred	to	as	the	“image	storage	unit”	in	a	PACS.	L	MLO	A	B	Figure	10-8	Correlative	physical	examination.	Newer	home	computers,	inexpensive	flash	memory	sticks,	and	a	host	of	consumer	products	currently	use	multiple	gigabytes.	Locate	the	point	on	the	vertical	axis	of	the	graph	paper	that
corresponds	to	2.23	(Figure	11-57).	Hydrogen	The	most	abundant	element	in	the	universe.	The	slight	oblique	projection	can	resolve	areas	of	superimposition.	Most	of	the	time	you	use	the	normal	density	setting	of	the	automatic	exposure	control	(AEC)	to	phototime	the	films.	There	are	no	set	standards	for	information	storage;	each	facility	needs	to
determine	what	combination	will	work	best	for	their	patient	volume	and	workflow.	But	most	encouraging	of	all	is	that	screening	mammograms	now	account	for	approximately	80%	of	all	mammograms	done	in	the	United	States.	The	sensitivity	measures	the	proportion	of	actual	positives	that	are	correctly	identified	as	such,	or	the	probability	of	a
positive	test	among	patients	with	disease	(i.e.,	the	percentage	of	breast	cancers	that	are	correctly	identified	as	breast	cancer);	and	the	specificity	measures	the	proportion	of	negatives	that	are	correctly	identified,	or	the	probability	of	a	negative	test	among	patients	without	disease	(i.e.,	the	percentage	of	negative	mammography	examinations	that	are
correctly	identified	as	not	having	breast	cancer).	There	are	at	least	three	ways	in	which	digital	imaging	improves	efficiency.	American	Society	of	Clinical	Oncology/College	of	American	Pathologists	guideline	recommendations	for	human	epidermal	growth	factor	receptor	2	testing	in	breast	cancer.	•	The	basic	considerations	and	the	underlying	physics
of	screen–film	mammography	that	are	important	in	selecting	and	using	equipment	to	ensure	that	highquality	films	are	produced.	•	An	Odd	Couple	•	At	first	glance,	it	appears	unlikely	that	an	agency	concerned	with	warfare	[Ballistic	Missile	Defense	Organization	(BMDO)]	and	a	community	concerned	with	healing	would	have	a	single	feature	in
common.1	The	BMDO	is	committed	to	the	development	of	innovative	technologies	for	our	national	defense.	This	allows	some	leeway	in	the	accuracy	of	needle	placement.	See	Upper-inner	quadrant	(UIQ)	Ultrasonography,	399–402	contraindications	for,	399	in	cyst	aspiration,	401–402,	402f	image	interpretation	in,	399–401,	401f	indications	for,	399
Ultrasound,	507,	507f	localization,	mammographic	localization	vs.,	398–399	MRI	vs.,	490	new	method,	517,	519	Ultrasound-guided	biopsy,	410	Uniformity	correction,	field	of	preview	image	and,	334	Uniformity	testing	in	FFDM	testing,	375,	375f,	376f	UOQ.	In	most	cases,	it	will	not	be	possible	to	also	image	posteromedial	breast	tissue.	The	patient
may	have	several	questions,	some	of	which	she	may	never	ask,	but	the	office	staff	should	be	prepared	to	answer	them	or	know	where	to	find	the	answers.	•	When	depth	is	determined	from	the	distal	aspect	of	the	compressed	breast:	Stroke	margin		(prefire	depth	stroke)	4	mm.	These	processing	parameters	are	passed	in	the	DICOM	header.	Connective
and	supportive	stroma	(Figure	5-6)	Connective	and	Supportive	Stroma	The	supportive	structures	of	the	breast	are	Cooper’s	ligaments.1	They	are	fibrous	membranes	that	incompletely	sheathe,	but	support	the	lobes	of	the	breast.	Modulation	transfer	function	(MTF)	A	parameter	used	to	assess	the	overall	spatial	resolution	of	a	digital	system.	Impact	of
computer-aided	detection	in	a	regional	screening	mammography	program.	Composition	The	tissue	composition	of	a	mass	can	indicate	whether	it	is	benign	or	malignant:	Fatty—always	benign.	Diagnosis:	invasive	ductal	carcinoma.	The	area	of	architectural	distortion	(arrow)	evident	on	the	inferior	aspect	of	the	MLO	is	secondary	to	prior	surgery.
Chemotherapeutic	agents	come	in	pill	form	and	as	injectable	agents.	Under	these	circumstances,	any	additional	films	that	are	needed	will	increase	the	radiation	dose	to	the	client.	The	same	number	of	protons	align	“North”	as	align	“South”,	so	these	forces	cancel	each	other.	Outlines	of	previous	mammogram	images	are	visible	as	a	ghosting	artifact
and	are	often	seen	on	the	flat-field	test.	Discuss	the	reasons	for	this	practice,	as	well	as	the	possible	benefits	and	downfalls	of	this	practice.	Modifications	such	as	appropriate	image	receptor	size	and	height,	correct	placement	of	the	image	receptor	to	the	axilla,	correct	body	and	arm	placement,	and	holding	the	breast	in	the	up	and	out	position	during
compression,	all	result	in	greater	amounts	of	visualized	breast	tissue	with	better	compression	on	the	lower	breast.	Continued	improvements	to	digital	imaging	systems	consider	an	optimal	balance	of:	pixel	size,	resolution,	manufacture	cost,	time	to	display	an	image	created	from	millions	of	these	smaller	pixel	size	data	bits,	and	the	total	amount	of	data
these	small	pixels	create	that	must	now	be	stored	in	picture	archive	and	communications	systems	(PACS).11–13	In	digital	mammography,	the	size	of	a	lowly	microcalcification	determines	the	size	of	pixels	in	the	array.	Radiol	Clin	North	Am.	1992;30(1):243–255.	The	applied	algorithms	are	designed	to	optimize	the	visualization	of	the	image	in	a	manner
pleasing	for	the	radiologist	to	view.	•	Understand	the	rudiments	of	stereotactic	biopsy,	grasping	the	concepts	of	stroke	and	the	calculation	of	stroke	margin.	AGE	45	1950	40	1960	ANNUAL	INCIDENCE	PER	MILLION	WOMEN	800	1400	1800	2050	2400	2700	2950	Source:	Data	from	Siedman	H,	Mushinski	M.	Node,	computing	A	node	can	be	a
computer	or	some	other	device	such	as	a	printer,	attached	to	a	network.	Pisano	ED,	Yaffe	MJ,	Kuzmiak	CM.	Above	50%	results	in	water	artifacts.	The	driver	also	connects	via	436	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	(a)	unit	(b)	stylet	(c)	cannula	Figure	20-31	Core	biopsy	needle.	Mammography	may	be	useful	for	the
symptomatic	pregnant	or	lactating	woman,	but	screening	is	usually	reserved	until	lactation	ends.	Someday	soon	we	can	expect	storage	to	be	calculated	in	yottabytes:	1024.	Air	suppression	Refers	to	the	ability	of	the	detector	system	to	recognize	pixels	in	the	mammography	image	that	are	unattenuated	by	the	breast,	and	set	those	pixel	values	to	a
minimum	display	value	that	is	not	affected	by	image	contrast	adjustments,	including	inversion	of	the	image	contrast.	Many	administrators	in	smaller	and	rural	areas	have	forged	alliances	with	larger	metropolitan	facilities,	with	mutual	52	•	Unit	1	/	Mammography—Common	Topics	13652	13662	13640	13584	13610	13241	14000	9117	12000	8980	8872
8859	8833	8817	10000	6181	8000	3945	6000	4000	2000	2090	2627	1160	778	451	1453	832	566	345	•	85%	could	schedule	a	diagnostic	mammography	exami4086	0	2004	2005	FFDM	Facilities	2006	2007	FFDM	Units	2008	a	higher	mix	of	patients	with	diagnostic	mammograms,	and	experience	longer	waiting	times	to	schedule	screening
mammograms.	Preand	postcontrast	images	of	both	breasts	are	included	in	the	breast	MR	scan.	Solution:	radiologists	must	use	problemsolving	tree	and	audit	results.	When	examining	the	mammogram	for	motion,	look	for	well-delineated	lines,	compare	them	across	the	study,	if	lines	look	sharp	in	one	area	compared	with	a	slight	blur	in	another,	motion
is	most	likely	the	reason.	Therefore,	hanging	protocols	and	image	order	should	be	configurable	dependent	on	the	user.	84.	With	these	limitations,	PET	is	not	useful	as	a	screening	tool.	It	is	a	measurement	that	can	help	determine	how	well	an	object	is	seen	in	relation	to	its	surroundings.	Describe	the	sentinel	lymph	node	procedure.	Molecular	breast



imaging	to	screen	for	breast	cancer	in	women	with	mammographically	dense	breasts	and	increased	risk.	Labeling	of	skin	moles	on	a	diagram	that	accompanies	the	completed	mammogram	will	help	avoid	confusion	for	the	radiologist	(Figure	6-6).	mR/second	The	measurement	of	an	x-ray	unit’s	output	to	ensure	production	of	a	consistent,	homogenous,
and	uniform	beam	with	each	exposure	ensuring	that	the	beam	has	enough	energy	to	produce	a	quality	image.	Most	equipment	manufacturers	offer	two	varieties	of	compression	paddles:	one	that	is	perforated	with	a	number	of	concentric	holes	large	enough	for	a	needle	hub	to	pass	through	but	small	enough	to	prevent	the	tissue	from	bulging	out
through	the	holes;	and	the	second,	which	has	only	one	large	opening.	Mammography	appointments	may	become	harder	to	get.	Therefore,	instead	of	making	exposures	beyond	the	RLF	of	the	film,	increase	the	density	on	the	film	by	raising	the	kVp	setting.	Perform	the	CC	to	image	as	much	medial	tissue	as	possible;	the	nipple	will	project	laterally	on
the	image.	alleviate	the	fear	of	the	unknown.Women	who	have	had	mammograms	in	the	past	may	also	appreciate	a	review	of	the	procedure.	Tell	the	patient	to	lift	her	chin	slightly;	if	she	tucks	her	chin	in	toward	her	chest,	the	chest	wall	will	draw	away	from	the	detector.	Dual	side	scanning	readers	were	first	introduced	in	2006.	Radiology	PACS
Administrators	Website.	Extend	the	patient’s	arm	laterally	and	lift	to	shoulder	level.	2008;40(4):13,	28.	344	•	Unit	3	/	Digital	Mammography	the	noise	inherent	in	the	imaging	process.	The	sensitometer	must	be	set	to	match	the	color	spectrum	of	the	test	film	in	use;	in	mammography,	this	is	usually	green.	AEC	performance	testing	ensures	that
exposures	have	a	consistently	reproducible	quality	at	varied	breast	thicknesses	and	kilovolt	peaks,	and	determines	the	percentage	of	density	change	between	density	control	settings.	There	is	a	weakening	of	our	ability	to	adequately	finance	and	support	the	mammography	services	needed	Understanding	the	present	and	past	status	of	mammography
as	well	as	the	changes	in	the	role	of	the	radiologist	offers	a	perspective	for	problem	solvers	to	create	a	path	through	the	storm	for	expanding	the	role	of	the	radiologic	technologist.	1995;8:33–39.	Two	particles	(electrons	and	protons)	in	lightweight	hydrogen	gas,	and	their	ability	to	create	a	weak	magnetic	state	that	hums	as	a	radiofrequency	signal.
Many	facilities	show	videotapes,	and	others	employ	a	nurse	or	other	professional	to	teach	BSE	personally	to	each	patient.	A	federal	government	report	in	2001	determined	that	despite	the	decline	in	mammography	facilities	“The	CDC	data	thus	fail	to	support	claims	that	closures	of	mammography	facilities	or	increased	demand	for	mammography
services	have	negatively	affected	the	number	of	women	obtaining	mammograms”	.21	The	response	from	the	medical	community	was	swift	and	angry,	citing	the	closures	were	a	denial	of	access	to	mammography	services.	Although	ultrasonography	is	a	helpful	adjunctive	tool	when	used	with	mammography,	it	is	not	as	sensitive	as	mammography	and
should	not	be	used	as	a	screening	tool.	Once	an	artifact	is	determined	to	exist,	its	cause	must	be	identified	and	remedied.	(A)	Schematic	of	the	orientation	of	the	breast	to	the	C-arm	for	the	SIO	projection.	The	CsI	screen	emits	light	when	struck	by	x-ray	photons.	2007	MRI	of	the	breast	is	recommended	as	a	screening	test	done	in	conjunction	with
mammography	on	women	with	a	high	risk	for	developing	breast	cancer.6	•	13	reduce	the	mortality	from	breast	cancer	as	dramatically	as	the	Pap	smear	reduced	the	death	rate	from	cervical	cancer.	Softcopy	Display:	Monitors	and	Workstations	It	is	important	to	verify	that	monitors	remain	consistent,	providing	adequate	brightness	and	contrast.
Needle	Localization	Capability	A	side-loading	cassette	holder	or	Bucky	is	required	if	the	equipment	has	preoperative	needle	localization	capabilities.	What	is	CAD?	The	technologist	must	include	this	low	axillary	region	during	positioning	of	the	oblique	view,	as	cancer	does	occur	in	this	ectopic	tissue,	although	it	is	rare.	They	are	smoothly	outlined,
sometimes	lobulated,	with	a	zone	of	lucency	corresponding	to	the	hilus.	Women	at	high	risk	are	advised	to	have	annual	mammograms	and	an	MRI.	(B)	Tangential	view	of	the	sebaceous	cyst	illustrating	this	to	be	the	same	mass.	This	tactic	will	also	properly	present	the	ductal	structures.	Chapter	23	/	Breast	Cancer	Treatments	breast,	and	a	shorter	and
easier	recovery	period	because	the	surgery	is	not	extensive.	Have	the	patient	turn	her	feet	and	body	inward	toward	the	image	receptor	to	image	more	medial	tissue.	Sarasota,	FL.)	•	245	246	•	Unit	2	/	Film/Screen	Mammography	0.8	.	Only	when	examining	dense	breast	tissue	does	it	come	close	to	mammography’s	accuracy	in	detecting	hidden
cancer.15–18.	Accessed	June	26,	2010.	This	analysis	appears	in	the	diagnosis	for	the	examined	cells.	See	Cleavage	view	(CV)	Cyst,	96,	97f	oil,	91,	91f	sebaceous,	84,	85f	ultrasound-guidance	aspiration	of,	401–402,	402f	Darkroom,	274–282	air	quality	humidity,	274–275,	275f	temperature,	274–275	ventilation,	275	cleanliness,	in	QA	testing,	292	dry	air
in,	275f	dust	management	in,	275–276	integrity	and	fog	test,	297–298	moist	air	in,	275f	processor	maintenance,	276,	277f	safelights,	274	DAT.	The	breast	cannot	be	zoomed	and	displayed	in	its	entirety	since	the	image	is	too	large	to	fit	on	the	monitor;	the	radiologist	pans	the	image	(moves	superior-inferioranterior-posterior)	until	it	has	been	viewed	in
its	entirety	(Figure	15-30).	With	GSPS	the	markings	are	stored	in	PACS	as	an	overlay.	Some	have	a	moratorium	on	writing	new	policies	regardless	of	the	physician	specialty,	locale	or	claims	experience”.30	Medical	malpractice	insurance	companies	cite	failure	to	diagnose	breast	cancer	as	the	most	common	medical	malpractice	case.	Order	of
Acquisition	The	order	of	acquisition	of	the	planar	images	is	arbitrary	with	screen–film	combinations	because	specific	movements	of	the	tube	and	image	receptor	will	place	images	in	a	consistent	manner.	Just	turning	the	head	to	the	side	(B)	is	contrary	to	the	positioning	process.	Wherever	the	printer	is	located,	regular	testing	and/or	calibration
according	to	the	manufacturers’	recommendations	is	required.	Label	the	parts	in	a	drawing	of	an	MRI	unit.	With	some	digital	machines	the	AWS	computer	is	programmed	to	automatically	window/level	the	image	to	preordained	(calculated)	values	so	the	technologist	and	radiologist	do	not	have	to	perform	this	function.	Leis	HP,	Jr.	Risk	factors	for
breast	cancer:	an	update.	Current	realities	of	delivering	mammography	services	in	the	community:	do	challenges	with	staffing	and	scheduling	exist?	2004;24:1747–1760.	FINE	NEEDLE	ASPIRATION	CYTOLOGY	Fine	needle	aspiration	cytology	(FNAC)	of	the	breast	is	often	used	to	verify	a	suspected	malignancy	on	a	mammogram	or	to	confirm	a
benign	impression	of	a	lesion	visible	on	a	mammogram	or	an	ultrasound.	Therefore,	converting	to	FFDM	may	not	be	cost	effective	for	a	facility	that	sees	only	a	few	mammography	patients	each	day.	1987;12(1):243.	See	FFDM	testing	test	schedules,	371	Quality	assurance	(QA)	program.	In	addition	to	mammography,	the	ACR	also	offers	additional
voluntary	accreditation	programs	in	stereotactic	breast	biopsy	(SBBAP)	and	breast	ultrasound	(BUAP),	as	well	as	other	programs	unrelated	to	breast	imaging.	Detection	of	architectural	distortion	will	be	more	difficult	if	not	impossible.	1989;54	–56.	(301)-650-8868	www.canceradvocacy.org	awareness	are	sponsored	and	funded	through	the	partnership
and	by	volunteers	from	the	partners	and	the	community.	The	efficiency	of	the	biopsy	instrument	depends	on	spring	force,	its	velocity	of	movement,	maintenance,	weight,	cocking	mechanism,	safety	features,	and	most	critically	the	firing	mechanism.	Radiol	Clin	North	Am.	1992;30:1.	Have	the	patient	step	back	slightly	away	from	the	image	receptor,
bending	forward	at	the	waist	just	enough	to	allow	the	breast	to	naturally	fall	forward.	•	Understand	changes	seen	in	the	mammographic	image	due	to	surgical	and	therapeutic	alterations.	Breast	Fellowships	Residents	entering	the	field	of	radiology	often	elect	to	specialize	in	areas	other	than	mammography.	The	speed	of	the	servers	and	storage
networks	also	play	a	part.	Some	are	an	adaptation	of	an	analogue-type	bathroom	scale.	BJR.	No	history	of	lymph	node	involvement.	This	temperature	should	feel	comfortable	to	the	technologist	and	should	benefit	the	quality	of	the	image.	Breast	biopsy	A	procedure	in	which	a	sample	of	a	suspicious	growth	is	removed	and	examined,	usually	for	the
presence	of	cancer.	Summary	of	ML	Projection	1.	Rebner	M.	1987;53:160.	The	service	engineer	repairs	this.	1)	The	calibration	component	of	flat-fielding	is	one	of	the	QC	tests	a	technologist	performs.	Each	facility	should	document	a	schedule	for	calibrating	test	equipment	and	should	keep	a	schedule	for	the	physicist’s	equipment	calibration	on	file.
The	vendors	can	use	this	relevant	information	to	improve	their	product,	and	it	may	help	resolve	problems	with	your	own	equipment.	This	can	seem	like	an	eternity	for	the	patient	who	may	be	apprehensive.	Increase	in	cancer	detection	and	recall	rates	with	independent	double	interpretation	of	screening	mammography.	The	probe	device	showing
three-part	construction:	outer	cannula	(A)	inner-rotating	cutter	(B)	and	a	central	vacuum	stylet	(C).	Great	strides	in	positioning	are	evident	in	the	field	today.	The	resolving	power	of	an	imaging	system	is	determined	by	counting	the	number	of	pairs	(one	lead	strip	and	space)	that	can	be	seen	in	a	developed	radiograph.	With	at	least	one	stereotactic
unit,	an	arbitrary	scale	defines	the	depth	coordinate.	The	object	under	consideration	is	the	nonpalpable	breast	abnormality.	N	6	Figure	9-6	The	20	MLO	projection	superimposes	superior	over	inferior	tissue.	Radiologists	can	easily	compare	images	done	on	different	brands	of	film.	These	are	only	evident	with	ductography.	Available	at:	.	The	sides	of	the
“ladder”	are	formed	by	a	backbone	of	sugar	and	phosphate	molecules,	and	the	“rungs”	consist	of	nucleotide	bases	joined	weakly	in	the	middle	by	hydrogen	bonds.	Chapter	18	/	Nonimaging	Components	of	the	FFDM	Network	RIS	patient	check-in:	check-in:	generate	Work-List	Mary	Jones-DOB	5/15/55	Screening	Mammogram	Paula	Smith-DOB	7/30/46
Mammogram	Sheila	Wells-DOB	9/18/43	MRI	Paula	SmithDOB	7/30/46	Mammogram	Paula	SmithDOB	7/30/46	Mammogram	data	server	Paula	Smith-DOB	7/30/46	Mammogram	image	server	Paula	Smith-DOB	7/30/46	Mammogram	docs	workstation	Paula	Smith-DOB	7/30/46	Mammogram	SANS	or	NAS	archive	Paula	Smith-DOB	7/30/46	Mammogram
Figure	18-2	(continued)	(B)	The	patient’s	demographics	are	stored	on	the	RIS.	“This	.	This	type	of	surgery	is	appropriate	for	women	with	multiple	or	large	areas	of	DCIS	and	for	high-risk	women	who	have	opted	for	prophylactic	mastectomy	(Figure	23-6A).	Beware:	the	positioning	may	look	ideal	from	the	anterior	perspective	despite	exclusion	of	the
posterolateral	tissue	(Figure	7-40).	Technical	Evaluation	Procedures	Once	image	quality	standards	are	determined,	periodic	testing	will	ensure	that	the	standards	are	maintained.The	entire	system	should	be	tested	on	a	set	schedule,	and	all	test	procedures	should	be	documented.	Palpation	Examine	a	part	of	the	body	by	touch,	especially	for	medical
purposes.	Telomerase	An	enzyme	concerned	with	the	formation,	maintenance,	and	renovation	of	telomeres,	the	ends	of	chromosomes.	In	1993,	the	NCI	withdrew	its	support	for	screening	mammograms	for	women	younger	than	age	50.	Determine	whether	a	lesion	is	superior	or	inferior	to	the	nipple	and	its	distance	from	the	nipple	from	the	MLO
projection	(Figure	9-12).	“One	can	adjust	exposure	techniques	or	film	processing	to	widen	the	exposure	latitude	and	make	normal	skin-line	more	visible,	but	all	such	initiatives	will	result	in	compromising	the	•	253	3	standard	process	2	0.2	1	0.1	10	20	40	Energy	[keV]	60	80	100	Figure	11-48	Of	all	cancerous	breast	tumors,	65%	are	infiltrating	ductal
carcinomas.	A	fish	tank	can	be	soothing	to	patients	and	can	divide	the	room	for	smaller,	more	private	seating	areas.	2006;98(11):774–782.	Medicine	Meets	Virtual	Reality,	15th	Annual	Meeting;	Long	Beach,	CA	February	2007.	The	field	uniformity	algorithm	multiplies	the	signal	from	each	pixel	by	a	correction	value	to	compensate	for	pixel-topixel
variations	and	render	the	image	more	uniform.	Philadelphia:	WB	Saunders	Company;	1986.	Positioning	of	the	patient	for	a	side-arm	approach	to	counter	negative	stroke	margin.	Stroke	of	biopsy	instrument.	However,	a	disproportionate	amount	of	tissue	in	one	area	of	one	breast	needs	further	evaluation.	(B)	A	digitally	enhanced	version	of	the	RCC
view	of	the	mass.	The	technologist	will	log	the	number	of	rejected	films	for	the	entire	department	by	categories	such	as	poor	positioning,	dark	film,	motion,	etc.;	this	is	a	general	analysis.	Objects	that	attenuate	x-ray	photons	result	in	lower	signal,	thus	lighter	shades	of	gray.8,9	struck	by	more	x-ray	photons	(high	signal).	One	year	later	(C),	the	oil	cyst
is	completely	calcified	characteristically.	If	this	film	indicates	that	the	needle	is	in	the	correct	location	over	the	lesion,	the	compression	is	carefully	lifted,	making	sure	that	the	hub	of	the	396	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	A	B	Figure	19-4	The	technologist	marks	the	center	of	one	opening	with	an	ink	dot	and	places	a
lead	BB	in	front	of	one	of	the	fenestrated	compression	device’s	openings.	Milk	production	causes	ductal	dilation.	Monitors	are	the	weakest	link	in	our	imaging	chain.	Its	strong	suit	is	that	black	is	the	darkest	black.	When	controlled,	this	can	be	an	advantage,	as	with	extended-cycle	processing	(see	later	discussion).	Each	of	these	has	distinct
advantages.	Wurdinger	S,	Herzog	A,	Fischer	D,	et	al.	Providing	positive	stroke	margin	is	critical.	All	processors	should	be	cleaned	routinely	to	provide	highquality	images	(Figure	12-4).	It	can	exist	physically,	such	as	a	physical	cable	between	two	systems,	or	may	exist	logically.	The	header	contains	the	information	that	allows	the	computer	to	exchange
information	related	to	the	image	with	other	devices	and	perform	tasks	on	the	data.	Corporations	often	cluster	servers	to	distribute	computing-intensive	tasks	and	risks.	July	2001;23:67–73.	In	addition	to	these	storage	options,	a	redundant	disaster	archive,	typically	located	off-site,	is	necessary.	A	superior	lesion	is	often	assumed	to	be	in	the	UOQ,	when
in	fact	a	superior	lesion	could	also	lie	in	the	UIQ.	In	technical	terms,	MTF	is	the	spatial	frequency	response	of	an	imaging	system	or	a	component;	it	is	the	contrast	at	a	given	spatial	frequency	relative	to	low	frequencies.	Targeting	Triangulating	the	location	of	an	area	of	interest.	All	of	these	factors	combine	to	cause	false-negative	screening
mammograms	because	of	oversights;	a	mammogram	interpreted	as	normal	that	shows	clear	signs	of	breast	cancer.	A	series	of	spaced	RF	bursts.	Some	are	considered	alternative	methods	and	techniques	to	x-ray	units,	which	are	considered	the	gold	standard	for	mammography.	Teleradiology	The	transmission	of	radiologic	images	from	one	location	to
another	by	electronic	means.	Technical	details	of	intraoperative	lymphatic	mapping	for	early	stage	melanoma.	After	securing	the	medial	aspect	of	the	breast,	try	to	capture	more	lateral	tissue.	Fundamentals	of	Breast	Tomosynthesis.	See	Digital	Mammographic	Imaging	Screening	Trial	(DMIST)	Doppler	technology,	517	Dosage,	radiation	in
mammography,	39	Dosimetry,	300	“Double	compression,”	113	DQE.	Erythema	may	also	be	present	after	radiation	treatments	for	breast	cancer	(Figure	6-10).	(B)	Modified	radical	mastectomy.	However,	the	goals	of	the	mammographer	have	remained	the	same:	provide	women	with	access	to	breast	care	services,	the	early	detection	of	breast	cancer,
with	appropriate	and	excellent	imaging	options	for	diagnosis	and	treatment.	Routine	mammography	of	the	reconstructed	breast	with	saline	implants	should	include	three	views	(as	well	as	an	axilla	view);	the	CC,	60	MLO	(SM-IL)	and	60	SIO	(SL-IM).	The	biopsy	team	should	first	make	a	complete	analysis	of	the	positioning	situation	before	the	patient
arrives.	Transitions	in	breast	imaging:	digital	mammography,	MRI-guided-biopsy	in	aid	in	battle	against	breast	cancer.	The	Internet	could	be	described	as	a	global	network	of	networks.	If	the	lesion	is	not	in	the	tissue	that	remains	in	formalin,	the	paraffin	blocks	are	x-rayed.	Many	factors	can	influence	the	quality	of	the	image:	the	knowledge	and	skill
of	the	person	who	performed	the	mammographic	examination,	equipment,	screen–film	combination,	processing	conditions	of	the	analog	latent	image,	digital	system	used	to	produce	the	image	plus	resolution	of	the	radiologist’s	monitors,	positioning	technique,	amount	of	breast	compression,	type	of	breast	cancer,	and	radiographic	appearance	of	the
breast	tissue.	This	area	of	the	film	displays	darker	optical	densities.	Elmore	JG,	Miglioretti	DL,	Reisch	LM,	et.	For	the	detection	of	small	tumors,	the	demonstration	of	the	mass	and	its	primary	characteristics	on	high-quality	mammograms	are	crucial”.3	With	recent	technical	improvements	in	analog	and	digital	mammography,	cancerous	tumors	of
minimal	size	(not	clinically	evident)	can	be	discovered.	Support	groups	People	with	similar	interests,	hobbies,	health	issues,	etc.,	band	together	to	share	information	and	advance	their	cause.	This	movement	adds	time	to	the	evaluation	process.	Diagnostic	accuracy	of	mammography,	clinical	breast	examination,	US,	and	MR	imaging	in	preoperation
assessment	of	breast	cancer.	Recurrence	after	mastectomy	is	more	likely:	•	If	the	tumor	was	5	cm	or	larger.	After	multisampling,	a	tissue	marker	clip	is	deployed	through	the	biopsy	probe.	The	following	are	some	recommendations	and	hints	for	beginning	and	maintaining	the	daily	chores	as	part	of	the	data	collection	process.	Most	published	series
quote	a	nodal	positivity	rate	of	less	than	25%,15,16,18,19,25,26	and	this	should	be	the	goal.	•	73	74	•	Unit	1	/	Mammography—Common	Topics	R	CC	L	CC	Figure	5-23	Ductal	pattern.	MQSA	Final	Rules,	Section	900.12(g).	Magnetic	nucleus.	Electrical	Impedance	Imaging	developed	to	detect	changes	in	control	of	blood	flow	as	evidenced	by	small
changes	in	heat	on	the	skin.	At	the	center	of	this	issue	is	a	manpower	shortage.	If	a	patient	must	breast-feed	a	child	before	her	examination,	a	private,	comfortable	area	should	be	available.	What	Does	Digital	Mean?	xeroradiography,	6t	Screen-film	mammography,	285.	At	some	point	during	the	final	steps	of	positioning	for	the	MLO,	check	the	posterior
aspect	of	the	breast.	the	resolution	to	ensure	the	best,	most	“contrasty”	mammogram	possible?	Rolling	the	breast	up	and	toward	the	breast	support	may	offer	increased	breast	thickness.	The	amount	of	rotation	will	depend	on	the	strength	and	duration	of	the	RF	pulse;	commonly	used	examples	are	90°	and	180°	pulses.	Node,	biopsy	Can	reveal
whether	there	is	lymphatic	metastases.	To	a	referring	physician	who	sees	surgeons	remove	a	cancerous	lump	from	a	woman	whose	mammogram	results	were	negative,	a	missed	diagnosis	represents	a	great	deal	more.	Dr.	Robert	Smith,	director	of	cancer	screening	at	the	ACS,	is	encouraging	radiologists	to	seek	assistance	from	nonphysicians	in
double	reading	images,	and	this	is	where	you	enter	the	picture.15,32,62	Table	4-5	•	Radiology	Fellowship	Match,	Active	Programs	All	programs	Breast/women’s	imaging	NUMBER	OF	POSITIONS	FILLED	UNFILLED	769	48	411	(53%)	12	(25%)	358	(47%)	36	(75%)	56	•	Unit	1	/	Mammography—Common	Topics	Table	4-6	•	Interpretation	of
Mammograms	among	Generalists	and	Specialists	Abnormal	interpretations	per	1000	screening	examinations	Cancers	per	1000	examinations	ABNORMAL	EXAMINATIONS	RATE	(%)	Specialist	Generalist	1,961	537	40,206	7,592	4.9	7.1	Specialist	Generalist	243	26	40,206	7,592	6.0	3.4	Table	4-7	•	Average	Base	Salary	for	Radiologists	by	Radiologic
Specialty	SPECIALTY	None	Mammography	Ultrasound	Nuclear	Med/PET	MRI	CT	Interventional	AVERAGE	BASE	SALARY	($)	333,992	407,297	373,400	353,750	350,308	350,039	347,971	RADIOLOGIC	TECHNOLOGIST	The	perfect	storm.	It	is	possible	to	print	the	digital	images	and	store	them	in	the	traditional	film	method	in	a	medical	records
storage	room,	but	that	is	counterproductive	to	the	goal	of	becoming	digital.	Blues	cost	advice	for	breast	MR.	Rest	the	ipsilateral	hand	on	the	contra	lateral	shoulder.	Occupational	Safety	and	Health	Administration,Training	Requirements	in	OSHA	Standards	and	Training	Guidelines,	OSHA	Guidebook	2254.	Another	option	is	to	use	a	biopsy	instrument
with	a	smaller	stroke,	decreasing	the	necessary	stroke	margin;	however,	these	samples	tend	to	be	small	and	fragmented.	W-E	trial.	Fat	necrosis	and	oil	cysts	are	benign.	A	recent	study	found	that	9%	of	cancers	that	were	seen	in	the	CC	tomosynthesis	view	were	not	visible	in	the	MLO	tomosynthesis	view.17	However,	the	verdict	is	still	out	on	the
correct	protocol	to	be	used	for	tomosynthesis	imaging.	Women	at	high	risk	(greater	than	20%	lifetime	risk)	should	get	an	MRI	and	a	mammogram	every	year.	1975;55:231.	If	a	mass	is	truly	spiculated,	the	lines	radiating	from	it	will	disappear	in	the	middle	of	the	abnormality;	this	is	a	strong	indicator	of	malignancy.	Applying	these	guidelines	requires
common	sense.	First,	that	various	types	of	tissue	will	exhibit	different	T1	and	T2	values	differently.	Yet	all	four	functions	occur	and	produce	the	desired	results	as	surely	as	a	digital	watch	with	no	hands	tells	time	(see	Figure	15-1).	To	prevent	the	patient	from	feeling	faint,	some	radiologists	try	to	position	the	patient	so	she	cannot	see	the	needle.1,5,6	If
the	patient	does	feel	faint,	she	should	be	allowed	to	lie	down	and	rest.	New	calcifications	(arrow)	appear	on	this	routine	mammographic	study	(A).	The	array	acquires	the	image	of	the	breast.	A	new	set	of	confirmation	stereos	will	confirm	needle	placement.	Lowering	the	Arm	through	the	Table	Aperture	Subareolar	Abnormalities	For	truly	posterior
abnormalities,	especially	in	the	axillary	tail,	place	the	affected	breast	and	the	ipsilateral	arm	through	the	table	opening	(Figure	20-78).	In	the	course	of	positioning,	the	technologist	should	be	attentive	to	those	areas	that	escape	compression	or	are	inadequately	compressed,	and	address	the	issues	immediately	with	an	appropriate	added	view.	Extensive
tumor	bulk	cannot	be	effectively	targeted	with	radiation	therapy;	radiation	works	best	within	a	targeted	area.	Breast	cancer	cells	that	are	ER	need	the	hormone	estrogen	to	grow	and	will	usually	respond	to	hormone	(antiestrogen)	therapy	that	blocks	these	receptor	sites.	Design	features	that	make	using	low	kV	impossible	include:	technical	factors	to
obtain	adequate	density	on	the	film.	I	have	known	Val	for	over	17	years,	as	we	have	worked	closely	together	at	the	Elizabeth	Wende	Breast	Care,	LLC—	formerly	known	as	the	Elizabeth	Wende	Breast	Clinic.	Sufficient	back	support	will	hold	the	patient	in	position,	diminish	fatigue,	and	reduce	the	opportunity	for	motion.	By	1967,	America’s	population
reached	200	million;	in	2006	we	achieved	a	new	benchmark	of	300	million.	ER	negative	An	absence	of	the	estrogen	hormone	in	a	breast	tumor.	The	time	for	this	movement	of	disc	to	read	is	usually	10	to	20	seconds.	New	York:	Masson;	1979.	If	developer	temperature	is	normal,	an	increase	in	base		fog	and	a	decrease	in	density	difference	(contrast)
indicates	a	need	to	completely	change	chemicals	and	start	fresh.	B	Figure	7-51	20	MLO.	Network	Area	Storage	(NAS)	A	stand-alone	server	directly	attached	to	a	network.	Grayscale	A	grayscale	image	is	one	in	which	all	the	colors	are	shades	of	gray,	black,	and	white.	2006;98:1204–1214.	CT	images	are	reconstructed	and	can	be	reviewed	as	slices	or
as	a	3D	rendering.	It	is	important	for	a	technologist	to	know	if	there	is	an	area	of	concern.	A	close	bonding	process	intimately	joins	the	CsI	scintillator	material	and	the	a-Si	photodetector	to	reduce	the	loss	of	light	as	it	is	transferred	from	one	layer	to	the	other.	Retaining	the	analog	mammography	machine	allows	continued	use	of	the	two	standard	size
image	receptors	mandated	under	the	analog	imaging	requirements	of	MQSA.	Dirt,	dust,	lint	particles	floating	in	the	air	or	accumulating	on	surfaces	in	the	darkroom	can	result	in	minus	density	artifacts	on	a	screen-film	image.	Film	contrast	determines	how	the	intensity	of	the	x-rays	relates	to	the	optical	densities	on	the	film.	Tabar	L,	Fagerberg	G,
Chen	H,	et	al.	•	To	characterize	or	search	for	calcifications	(for	proving	C	similar	calcifications	in	the	contralateral	breast).	An	air	filter	with	an	electrostatic	air	precipitator	can	help	eliminate	airborne	dust	particles.	Short	pulses	of	x-ray	intensity	are	produced	by	the	single-phase	generator,	whereas	steady	x-ray	intensity	results	from	the	constant
potential	system.	The	temperature	of	the	fixer	solution	is	not	as	critical	as	that	of	the	developer.	The	time	to	process	one	case	will	vary	depending	on	the	size	of	the	film,	and	sometimes	the	complexity	of	the	breast	(a	“busy”	breast	may	need	more	computer	time	to	analyze	all	the	possible	suspicious	locations).	He	or	she	ensures	that	all	aspects	of
testing,	training,	policy,	and	documentation	comply	with	laws	and	regulations.	Ions	travel	in	a	straight	line	to	the	TFTs	because	of	the	voltage	differential;	lateral	light	spread	is	minimal,	on	the	order	of	1	m.	Rebner	M,	Pennes	DR,	Baker	DE,	et	al.	A	glass	thermometer	should	never	be	used	to	check	the	solution	temperature;	if	it	breaks,	the	mercury
will	damage	the	processor.	We	cannot	yet	cure	someone	of	breast	cancer,	but	for	many	women	diagnosed	with	breast	cancer	this	is	now	a	chronic	disease,	not	a	terminal	one.	See	Figure	4-8.	QC	strips	only	tell	you	whether	you	may	process	mammogram	films	that	day.	Exposure	index	(EI)	A	range	of	exposure	values	that	indicate	whether	or	not
sufficient	x-ray	photons	were	detected	by	a	digital	array	in	order	to	provide	an	adequate	signal	to	the	computer	so	it	can	produce	an	image.	1977	Techniques	that	allowed	clearer,	bigger,	brighter,	and	better	images	were	a	major	focus	of	equipment	research	and	design	at	this	time	as	clinicians	and	researchers	sought	to	emulate	successes	in	other
types	of	imaging.	The	radiologist	can	manipulate	the	original	image	(resize,	magnify,	invert,	make	the	image	lighter	or	darker)	to	examine	a	region	of	interest	without	destroying	or	losing	the	original	image	or	the	need	322	•	Unit	3	/	Digital	Mammography	to	recall	the	patient	for	a	diagnostic	workup.	The	steps	depend	on	the	protocol	developed	by	the
radiologist	and	the	technologist.	According	to	these	statistics,	the	single	highest	risk	factor	is	being	a	female.	Warren-Burhenne	LJ,	Wood	SA,	D’Orsi	CJ,	et	al.	This	surgical	procedure	may	be	a	requirement	for	some	patients	based	on	the	size,	location,	and	type	of	breast	cancer;	while	others	may	have	a	choice	between	mastectomy	and	lumpectomy.
This	periprosthetic	capsule	may	calcify	over	time	(open	arrowheads).	Whether	the	implant	is	submuscular	or	subglandular,	the	body	will	form	this	fibrous	capsule	around	the	foreign	implant.	List	the	major	safety	precautions	for	the	magnet;	list	some	of	the	safety	precautions	for	the	patient.	Stroke	Margin	start	home	5	mm	abnormality	prefire	depth
biopsy/	compression	plate	stroke	depth	from	biopsy	compression	plate	stroke	margin	breast	support	depth	from	breast	support	4	mm	safety	margin	proximal	surface	distal	skin	surface	compression	thickness	Figure	20-37	Stroke	margin.	Specialized	equipment	and	chemicals	that	produce	film	images/mammograms,	or,	in	computing,	converts
electronic	signals	to	readable	print	or	images	displayed	on	a	monitor.	At	1.5	T	the	precessional	frequency	of	hydrogen	is	63.86	MHz.	At	1.0	T	the	precessional	frequency	of	hydrogen	is	42.57	MHz;	and	at	0.5	T	the	precessional	frequency	of	hydrogen	is	21.28	MHz.	RF	at	63.76	MHz	selects	slice	A	RF	at	63.86	MHz	selects	slice	B	slice	select	gradient
14.990G	(63.76	MHz)	15.000G	(63.86	MHz)	Figure	21-8	Gradients:	moving	the	isocenter.	Because	the	images	are	A	B	C	presented	with	reduced	tissue	overlap	and	structure	noise,	objects	within	the	breast	are	expected	to	be	visualized	with	increased	clarity,	leading	to	more	confident	radiologist	readings.	It	is	also	a	process	that,	when	done	correctly,
humanizes	the	workplace,	eliminates	overly	hard	work,	and	teaches	people	how	to	learn	to	spot	and	eliminate	waste	in	business	processes.	To	examine	a	test	image	taken	with	a	fine-mesh	testobject,	place	the	film	on	a	viewbox	and	step	backwards	approximately	3	to	6	ft.	Rosenberg	RD,	Yankaskas	B,	Abraham	LA,	et	al.	Film	not	loaded/oriented
correctly	in	cassette	17.	with	a	sample	notch	for	specimen	acquisition,	and	an	outer	cutting	cannula	(Figure	20-31).	After	the	diagnosis	of	breast	cancer	in	about	2,000	men,	500	of	these	men	will	die	of	their	disease.	Contrast	ratio	The	ratio	of	intensity	between	the	brightest	white	and	the	darkest	black	of	a	particular	display	device	or	image.
(Continues	on	next	page)	Side	Arm	(Orthogonal	Arm)	Another	alternative	solution	to	negative	stroke	margin	requires	use	of	an	orthogonal	arm	(Figure	20-80),	which	allows	imaging	of	the	abnormality	from	one	perspective	and	biopsy	from	another	projection.	Chapter	19	/	Diagnostic	Procedures	•	405	FNAC	Procedure	FNAC	can	be	performed	under
clinical,	ultrasound,	or	mammographic	guidance.	Gelatin	maintains	the	silver	halide	crystals	in	suspension	and	allows	the	developer	and	fixer	chemistry	easy	access	to	the	grains	of	silver.	Bottom	layer:	TFT	array.	The	following	represent	several	common	positioning	artifacts.	Short-term	storage	(STS)	Online	or	working	storage	in	a	PACS.	The	list	is
sent	to	each	acquisition	modality	with	the	demographic	data	of	each	patient	that	is	scheduled	to	be	imaged	on	that	equipment	(Figure	18-2).	Presented	at	the	Aesthetic	Breast	Symposium,	Scottsdale,	AZ	1975.	Eventually	this	mass	will	stabilize.	2.	You	may	need	to	perform	the	MLO	for	the	posterior	tissue,	adding	a	third	projection	of	an	ML	or	LM	for
visualization	of	the	anterior	breast	tissue	(Figure	8-4).	6,	2006,	Internet	article.	See	also	Craniocaudal	(CC)	projections	inferomedial–superolateral	oblique	(ISO)	projections,	140,	140f	lateral-medial	(LM)	lateral	projection,	141–143,	142f–143f	lateromedial	oblique	(LMO)	projection,	139	mediolateral	(ML)	lateral	projection,	140–141,	140f–141f
mediolateral	oblique	(MLO)	projections,	101,	125–134.	The	frequency	of	equipment	calibration	must	follow	manufacturer’s	specifications	and	regulatory	requirements;	for	example,	the	ionization	chamber	must	be	calibrated	at	least	once	every	2	years.	Decaffeinated	coffee,	soda,	and	tea	help	reduce	caffeine	intake.	When	a	AT	RISK	FOR	BREAST
CANCER	In	the	year	2009,	approximately	254,650	females	and	1910	males	in	the	United	States	will	develop	breast	cancer.	The	technologist	can	place	one	hand	gently	on	the	woman’s	back	to	prohibit	the	natural	movement	away	from	the	compression.	RAs	cannot	diagnose,	interpret,	or	write	reports.	The	race	for	the	digital	market	is	on.	Pulse
sequence	Used	to	produce	MR	images.	Zafar	H,	Lewis	R,	Sunshine	J.	The	reasons	for	CAD	are	the	same	as	the	reasons	that	justify	computer-assisted	air	traffic	control	and	computerized	banking	.	•	Gain	an	appreciation	for	FNAC	because	it	is	not	expensive	and	is	quick	and	easy	to	perform.	With	analog	imaging	it	is	the	mammography	technologist	who
bears	the	burden	of	work:	RT	RT	RT	21.6	minutes/case	Table	4-8	•	Mammogram	Evaluation	Comparison	Radiologic	technologists	Radiologists	PRETEST	(%)	POSTTEST	(%)	78	84	89	88	Figure	4-13	Analog	images.	C.	If	a	lesion	is	found	and	is	visible	only	through	ductography,	it	can	be	localized	in	the	usual	manner,	with	one	addition.	Note	the	shift	of
the	C-arm.	See	Mammographic	abnormalities	Abscess,	98	breast,	205–206,	208f	ABUS.	The	plate	reader	then	automatically	erases	the	image	from	the	plate	by	subjecting	the	phosphors	to	fluorescent	light.	Ampulla	A	pouchlike	structure	at	the	nipple	that	narrows	as	it	joins	one	or	more	segmental	ducts.	Morbidity	Illness	or	disease.	Correct.
Technologists	and	radiologists	are	not	the	only	ones	who	will	be	affected—transitioning	to	FFDM	will	affect	the	entire	facility,	from	appointment	scheduling	to	medical	records.	This	noncontrast	examination	is	solely	to	evaluate	the	implant	for	rupture.	U.S.	Dept.	U.S.	Department	of	Health	and	Human	Services,	1990.	Adjuvant	chemotherapy	involves
about	4	to	6	months	of	sequenced	treatments,	but	may	take	as	long	as	a	year.	A	hamartoma	presents	mammographically	as	a	benignappearing,	well-encapsulated,	smoothly	outlined	mass.	This	not	only	increases	patient	bleeding	but	also	can	obscure	the	area	of	interest.	Table	11-9	•	Possible	Sources	of	Density	Variations	on	Processed	Films	Partial
checklist	for	x-ray	exposures	1.	Response	time	The	time	for	a	TFT	on	a	pixel	to	switch	from	the	on	to	the	off	state	(i.e.,	from	black	to	white)	and	back	again,	or	vice	versa.	A	layer	of	adipose	tissue	and	connective	fascia	(not	distinguishable	from	other	breast	structures	on	the	mammogram)	separate	the	breast	from	the	pectoral	muscle,	forming	the
retromammary	fat	space.	What	is	another	common	term	used	to	denote	ductography?	With	subsequent	advances	in	CR	imaging	plate	technology	and	image	processing,	Fuji’s	CR	mammography	product	was	approved	by	the	FDA	in	July	2006	23.	They	contain	no	moving	parts.	Some	hospital	pathology	departments	or	diagnostic	radiology	departments
use	a	small	x-ray	unit	such	as	a	Faxitron,	which	has	a	soft	x-ray	beam	and	is	specifically	designed	for	radiography	of	biopsy	specimens.	Philip	Strax	and	Ferris	Hall,	forward-thinking	clinicians,	were	moderators	for	a	1978	medical	conference	that	featured	papers	and	reports	on	earlier	studies	to	detect	breast	disease	in	In	her	1977	book	Breast
Carcinoma:	The	Radiologist’s	Expanded	Role,	published	53	years	after	the	start	of	mammography,	Dr.	Wende	Westinghouse	Logan-Young	foretold	the	future:	the	creation	of	specialized	breast	care	centers	staffed	by	radiologists	who	actively	participate	in	diagnostic	mammography	examinations	(Figure	4-2).	Base	of	the	breast.	Mammography	has
always	taken	a	back	seat	to	some	of	the	“high-tech”	radiologic	procedures,	but	recently	this	has	changed.	The	technologist	should	run	a	hand	between	the	patient’s	back	and	the	image	receptor	to	make	certain	that	the	skin	is	tight	and	that	no	posterior	tissue	is	folded	or	lost.	If	specialized	mammography	developer	solutions	are	used	in	the	processor,
the	contrast	and	speed	of	the	film	increase.	•	359	From	the	technologist’s	point	of	view,	learning	a	new	technology	can	be	considered	both	a	benefit	and	a	curse.	Architectural	distortion	An	interruption	of	the	normal	flow	of	ductal	structures	to	the	nipple.	Length	of	time	of	relaxation,	off-phase,	or	out-of-phase	slower	spinning	with	precession.
Compression	(1)	The	device	used	to	flatten	the	breast	tissue	during	the	mammography	exposure.	Figure	11-53	Optical	density	measurements	of	21	steps	from	a	daily	QC	film.	A	lesion	will	not	change	distance	from	the	nipple.	Even	though	you	may	clean	diligently	on	a	daily	basis,	and	everything	looks	spotless,	there	may	still	be	areas	in	the	darkroom
with	hidden	dust.	A	general	anesthetic	puts	the	person	to	sleep.	White	equals	no	x-rays	detected;	black	indicates	a	maximum	number	of	x-rays	detected.	Although	the	lateral	glandular	tissue	may	extend	off	the	image	at	the	posterior	aspect	of	the	CC,	this	anatomical	landmark	should	be	in	evidence	posterior	to	the	more	central	and	medial	glandular
structures.	The	nipple	is	centrally	located	on	the	breast	for	most	women;	therefore,	the	nipple	will	be	in	profile	or	nearly	in	profile	upon	final	compression.	According	to	the	FDA,	this	is	happening	at	an	astonishing	rate.	MQSA	regulations	require	digital	units	be	connected	to	a	printer.	A	medical	doctor	specialized	in	the	removal	of	organs,	masses,	and
tumors	and	in	doing	other	procedures	using	a	knife	(scalpel).	Acquisition	workstation	(AWS)	The	radiologic	technologist’s	workstation	where	processed	images	from	the	digital	mammography	unit	are	displayed	and	sent	to	the	radiologist	and	PACS.	The	chest	wall	edge	of	the	compression	paddle	will	touch	the	sternum.	Today	we	have	fewer	facilities
performing	over	6	million	more	mammograms	than	in	2002.	Uniformity	Images	or	portions	of	images	without	optical	density	variations.	On	a	patient	image,	it	can	mimic	a	calcification	(C,D).	In	addition,	there	are	spicules	around	its	periphery,	representing	retraction	of	tissue	strands	toward	the	tumor.	(B)	One	step	in	the	radiologist’s	hanging	protocol
displays	the	image	at	full	resolution,	where	the	breast	is	now	larger	than	the	monitor.	Chemotherapy	works	by	destroying	the	growth	and	replication	of	fastgrowing	cells.	This	maneuver	brings	the	chest	wall	closer	to	the	positioning	surface	and	allows	visualization	of	more	medial	tissue.	It	supports	the	ability	to	query	a	device	for	a	list	of	patients,
studies,	or	series	and	to	initiate	the	transfer	of	images	or	other	objects.	Women	of	any	age	with	heterogeneously	(very	dense)	or	extremely	dense	breast	tissue	3.	can	hold	the	coat	hanger	herself.	For	example,	that	means	if	a	unit’s	SID	were	60	cm,	2%	of	that	would	be	1.2	cm.	They	arise	predominantly	from	the	epithelial	cell	layer;	however,	the
fibrous	or	connective	tissue	also	plays	a	role.	It	combines	several	ultrasound	frames	together	to	determine	and	cancel	out	random	variation	(noise)	and	increase	signal-to-noise	ratio.	The	breast	may	show	fibrocystic	changes.	Architectural	distortion	is	the	interruption	of	this	pattern;	lines	that	oppose	this	natural	flow	of	ducts	to	the	nipple.	However,
mammography	is	not	perfect.	Lymph	node	sampling	at	the	time	of	mastectomy	or	lumpectomy	removes	only	a	portion	of	the	lymph	nodes.	Surveillance	of	BrCA1	and	BrCA2	mutation	carriers	with	magnetic	resonance	imaging,	ultrasound	mammography	and	clinical	breast	examination.	The	testing	equipment	also	needs	to	be	maintained	and	its
performance	monitored	for	quality.	This	is	a	body	that	covers	a	wide	variety	of	interests	from	optics	to	medical	imaging.	41.	The	portion	of	the	ductal	structure	starting	at	the	extralobular	terminal	duct	and	ending	at	the	terminal	ductules	is	the	terminal	duct	lobular	unit	(TDLU)	(Figure	5-16).	Anderson	P.	Breast	reduction	Surgical	reduction	of	breast
size	in	order	to	reduce	the	weight	of	the	breasts	and	relieve	symptoms	from	unusually	large,	pendulous	breasts.	Shortest	Skin-to-Abnormality	Distance	and	Positive	Stroke	Margin	When	possible,	confine	positioning	choices	to	those	projections	that	provide	the	shortest	skin-to-abnormality	distance	that	also	allows	abnormality	visualization	on	the	scout
and	stereo	images	(Figure	20-70).	The	more	recent	mammogram	(B),	while	not	demonstrating	the	skin	line,	offers	excellent	detail	of	the	glandular	tissue,	where	cancers	arise.	Diagnosis:	invasive	ductal	carcinoma,	nuclear	grade	3.	STEP	In	the	1980s,	the	NEXT	survey	found	that	underprocessing	film	was	common.	Mammography—A	User’s	Guide.
Facts	for	Features,	Special	Edition	Oldest	Boomer	Turns	60.	“Air	Kerma”	is	used	to	describe	the	x-ray	tube	output	and	represents	the	amount	of	energy	deposited	per	unit	mass	of	air.	These	recorded	readings	are	then	used	to	calculate	the	HVL.The	HVL	measurement	is	represented	as	millimeters	of	aluminum,	so	a	typical	HVL	might	read	as	“0.30	mm
Al.”	The	calculated	half-value	layer	for	each	kilovolt	peak	measured	must	be	kVp/100.	Messaging	is	a	common	service	provided	by	middleware	programs	so	that	different	applications	can	communicate.	Digital	mammography	systems	collect,	process,	and	display	x-ray	photons	without	use	of	an	optic	system;	yet	the	two	digital	imaging	concepts	are
much	the	same.	However,	in	the	future	when	breast	cancer	is	detected	in	its	earliest,	cellular	stage,	current	mammography	will	be	considered	primitive.	Until	then,	mammography	facilities	are	stuck	in	a	world	of	confusing	and	conflicting	test	schedules	that	have	been	set	by	each	manufacturer	to	test	their	individual	units	to	assure	that	their
performance	delivers	optimum	quality	images.	Detection	and	diagnosis;	these	are	the	twins	of	all	that	is	intelligent	conduct	for	a	medical	investigation.	Skin	Line	Visibility	in	Mammography.	Workflow	optimization:	current	trends	and	future	directions.	Elmore	J,	Carney	P.	Can	the	network	cables	move	large	data	sets	to	display	mammography	images
quickly?	Modality	performed	procedure	step	(MPPS)	DICOM	service	for	an	acquisition	workstation	to	notify	another	system	that	an	imaging	procedure	scheduled	via	a	modality	worklist	is	in	progress,	completed,	or	discontinued.	Yutzy	S,	Deurk	J.	The	earth’s	magnetic	force	creates	torque,	or	a	twisting	pull	on	the	slower-spinning	atom.	May	23,	2008.
If	the	facility	says	no,	they	phone	a	different	center.	Region	of	interest	(ROI)	A	user-selectable	area	in	an	image	to	assess	specific	quantitative	characteristics	(e.g.,	average	digital	signal	and	standard	deviation	of	the	signal)	or	a	defined	area	in	which	a	specific	image	processing	algorithm	is	applied	(e.g.,	magnification	window).	Also,	have	her	remove
earrings,	necklaces,	glasses,	and	any	apparel	that	might	interfere	with	her	comfort	or	the	x-ray	beam.	At	the	core	of	digital	mammography	is	the	computer,	a	digital	marvel	in	its	own	right	that	keeps	328	•	Unit	3	/	Digital	Mammography	everything	in	a	common	code	so	the	digital	images	can	be	easily	transferred	from	one	part	of	the	system	to
another;	it	maintains	communications	between	the	digital	mammography	unit,	the	computer,	the	viewing	monitors,	and	then	to	PACS.	MQSA	and	Mammography	Service	Closures	Why	did	these	services	close?	This	method	uses	additional	RF	pulses	to	nullify	the	signal	from	fat.	The	quality	of	the	air	in	the	darkroom	plays	a	crucial	role	in	the	quality	of
the	film	image.	The	ACS	contacted	the	American	College	of	Radiology	(ACR).	Earlier	models	were	unable	to	respond	to	different	settings;	when	the	kVp	setting	changed,	an	adjustment	had	to	be	made	to	the	density	setting.	Perform	a	20	MLO	or	XCCL	to	image	lateral	tissue	or	repeat	the	MLO	using	a	quadrant	paddle	(Figure	8-7)	to	access	the
extreme	posterolateral	tissue	excluded	from	the	MLO.	Confirmation	stereos	(B)	indicate	a	horizontal	error.	Perform	the	CC	(A)	for	the	extreme	medial	tissue	(the	nipple	will	often	fall	laterally)	and	the	MLO	(SM-IL)	(B)	for	as	much	of	the	posterolateral	tissue	as	possible,	adding	a	supplementary	view	to	image	any	lost	tissue.	A	side-by-side	review	of
thin-slice	images	in	various	planes	through	a	volume	of	selected	tissue	illustrates	the	usefulness	of	using	specialized	MRI	coils	for	evaluation,	surgical	planning,	and	other	applications	(Figure	21-7).	For	the	61%	of	radiologists	who	read	mammograms,	detection	of	breast	disease	is	but	one	small	part	of	a	day.56	Radiologic	studies	that	compete	for	a
radiologist’s	time	include	standard	x-ray	examinations,	ultrasound,	nuclear	medicine,	CT,	MRI,	SPECT,	PET,	and	interventional	procedures.The	workload	for	radiologists	has	steadily	increased	in	recent	years.	This	data	is	the	foundation	on	the	DICOM	header	of	the	digital	image.	Place	one	hand	behind	the	ipsilateral	shoulder	and	the	other
posterolateral	to	the	breast	tissue.	Remember	to	take	into	account	the	distortion	of	the	MLO	projection;	that	is,	the	MLO	does	not	demonstrate	a	true	relationship	of	structures	to	the	nipple	(refer	to	Figure	9-4).	may	comprise	from	5	to	25	percent	of	the	total	radiation	out-	put.	Sensitometry	testing	of	the	processor	must	be	performed	daily	and	before
clinical	films	are	processed	to	obtain	an	accurate	assessment	of	the	consistency	of	processing	quality.	Workstation	In	a	PACS	there	can	be	several	types	of	workstations	that	are	used	for	differing	purposes.	1998;90:1371–1388.	CR	cannot	support	advanced	applications	such	as	tomosynthesis,	contrastenhanced	mammography,	3D	reconstruction,	and
US-Fusion.	A	private	breast	imaging	practice:	medical	audit	of	25,788	screening	and	1,077	diagnostic	exams.	Policy	and	Corrective	Measures	Record	Keeping	Record	keeping	involves	film	archiving	and	sharing	patient	records,	reports,	and	films	with	colleagues	as	requested	by	the	patient.	Mammography—A	User’s	Guide,	National	Council	on
Radiation	Protection	and	Measurements.	2000;20:1479–1491.	This	is	intrinsic	to	the	anatomy	of	the	breast,	which	lies	anterior	to	and	follows	the	line	of	the	obliquely	coursing	pectoral	muscle.	The	health	care	community	as	well	as	the	lay	population	realizes	just	how	important	the	annual	mammogram	examination	is,	and	how	important	the	person
who	performs,	as	well	as	interprets,	the	examination	is!	Mammography	is	not	100%	accurate,	nor	should	it	be	20%	inaccurate.	The	lesion	should	be	circled	on	the	film,	and	the	radiograph	should	be	sent	to	the	pathologist	with	the	specimen.	Breast	imaging	technologies,	tools,	and	techniques	have	changed	and	advanced	with	many	improvements.	A
course	typically	consists	of	four	to	eight	cycles.	Rev	PanAM	Salud	Publica.	Spring-loaded	devices	differ	from	multidirectional	vacuum-assisted	devices	in	many	ways.	If	optical	density	measurements	vary,	it	should	be	due	to	the	inherent	volatility	of	the	automatic	film	processor	environment—not	the	sensitometer.	It	has	no	local	computing	power	of	its
own.	Overgaard	M,	Hansen	P,	Overgaard	J,	et	al.	39.	Deodorant	and	powder	restrictions	Aluminum,	calcium,	and	zinc	particles	in	these	products	can	mimic	microcalcifications	on	an	image.	Tracing	the	missed	tissue	back	to	the	breast	in	this	case	illustrates	the	LIQ	is	the	missing	tissue.	Phys	Med	Biol.	They	have	the	force	of	law.	The	IM-SL	may	also
have	practical	use	in	the	nonconforming	patient.	•	171	172	•	Unit	1	/	Mammography—Common	Topics	Table	8-2	•	Recommended	Views	and	Frequency	for	Mammography	for	the	Breast	Cancer	Patient	AFFECTED	SIDE	TREATMENT	TYPE	Mastectomy	UNAFFECTED	BREAST	FREQUENCY	FREQUENCY	As	many	as	three	views	to	image	remaining
tissue	Axilla	Yearly	Postmastectomy	with	reconstruction	with	implants	CC	MLO	60	SIO	Axilla	view	Yearly	CC	20	MLO	(SM-IL)	MLO	(SM-IL)	Yearly	Postmastectomy	with	autologous	implant	(such	as	TRAM	or	Latissimus	Flap)	CC	MLO	Axilla	Yearly	CC	20	MLO	MLO	Yearly	Breast	conservation	therapy	with/without	radiation	CC	MLO	Preradiation	6
months	postradiation	Rx	Every	6	months	for	3	years	Yearly	CC	20	MLO	Yearly	20	MLO	(SM-IL)	Magnified	tangential	view	of	the	tumor	bed	Axilla	Breast	Conservation	Therapy	(BCT)	Lumpectomy	with	or	without	Radiation	Therapy	The	rate	of	recurrence	in	the	conservatively	treated	breast	(BCT)	is	relatively	low;	however,	interpreting	these
mammograms	imposes	difficulties	because	of	changes	from	surgery	and	radiation.	Glandular	or	fibrous—benign	or	malignant.	PACS	administrator	A	person	responsible	for	the	operation	of	a	communication	network,	storage	devices,	servers,	brokers,	and	workstations.	Solid	mass—Smoothly	outlined	masses	such	as	benign	tumors,	hamartomas,	lymph
nodes,	and	smoothly	outlined	cancer,	and	irregularly	outlined	masses.	(Continues	on	next	page)	430	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	L	M	N	O	Figure	20-22	(continued)	(L)	Anesthesia.	In	2007	the	ARRT	reported	mammography	with	the	highest	number	of	all	the	advanced-level	certificates	issued,	at	13%97	(Table	4-9).
Although	magnetic	resonance	imaging	is	superior	to	mammography	and	ultrasonography	in	detecting	implant	rupture	(see	Chapter	21),	it	is	not	as	good	at	detecting	free	or	residual	silicone.9	Mammography	is	limited	to	the	immediate	breast	and	axilla	and	is	not	useful	to	image	the	chest	wall.	67.	The	spins	of	nuclei	have	characteristic	fixed	values.
The	clinician	has	two	choices:	cancel	the	biopsy	or	use	a	“target	on	scout”	method.	Reconstructive	surgery	After	mastectomy;	the	creation	of	a	new	breast	mound	through	plastic	surgery.	A	virtual	private	network	(VPN)	between	a	client	site	and	a	telemammographer	is	one	method	of	overcoming	the	obstacles;	however,	most	teleradiology	companies
have	inevitably	had	some	integration	issues.	Mammography	after	prosthesis	placement	for	augmentation	or	reconstructive	mammoplasty.	The	view	and	laterality	should	be	placed	on	the	image	in	a	position	that	is	close	to	the	axilla,	thereby	indicating	the	axillary	aspect.	The	cur-	4.	This	factor	becomes	critical	during	magnification	(Figure	11-36).	(A)
The	orientation	of	the	breast	to	the	C-arm	for	the	craniocaudal	projection.	Relax	the	ipsilateral	arm	comfortably	at	her	side	(or	over	her	abdomen).	Satisfaction	of	radiologists	in	the	United	States:	a	comparison	between	2003	and	1995.	The	radiologist	will	classify	•	89	Case	Study	6-1	Refer	to	Figure	6-18	and	the	text	and	respond	to	the	following
questions.	Note	that	the	distribution	of	breast	tissue,	with	minor	variation,	is	symmetrical	from	right	to	left.	Using	mammography	for	cancer	control—an	unrealized	potential.	The	signal	is	a	collection	of	all	the	hydrogen	atoms	since	it	is	not	possible	to	demonstrate	what	an	individual	atom	is	doing	in	that	large	a	volume.	Targeting	over	the	needle	tips
(cursor)	indicates	the	needle	guidance	system	is	inaccurate	(upper-right-hand	corner).	What	characteristic	do	they	have	in	common?	Additionally,	sponges	may	contain	artifacts	that	imitate	or	obscure	pathology.	(A)	Breast	tissue	may	extend	to	the	midsagittal	plane,	indicated	by	the	dark	line	(arrow).	Of	equal	importance	is	the	radiologist	who
interprets	the	examination.	After	100	years	of	using	x-ray	film,	we	are	used	to	handling	films.	The	frequency	of	the	alternating	voltage	or	current	is	the	number	of	cycles	(completed	sine	waves)	per	second	(c/sec).	Middleware	In	the	computer	industry,	middleware	is	a	general	term	for	any	programming	that	serves	to	“glue	together”	or	mediate
between	two	separate	(and	usually	preexisting)	programs.	American	cancer	society	guidelines	for	breast	screening	with	MRI	as	an	adjunct	to	mammography.	Ask	the	patient	to	lean	forward	from	the	waist.	Cassettes	showing	several	small	areas	of	increased	density	(smaller	than	1	cm)	are	acceptable	to	use	with	patients.	B,	D,	F,	H,	and	J	illustrate
subsequent	yearly	mammograms	on	the	same	patients.	Krishnamurthy	R,	Whitman	GJ,	Stelling	CB,	et	al.	(B)	Resolution	performance	as	shown	by	the	modulation	transfer	function	comparing	various	types	of	imaging	methods.	Deodorants	and	Powders	Many	facilities	request	that	their	patients	refrain	from	wearing	deodorant	and	body	powders	on	the
day	of	their	mammographic	examination.	Ductography	Contrast	material	is	injected	into	a	duct	that	is	producing	nipple	discharge.	In	1990,	the	Centers	for	Disease	Control	granted	funding	to	the	American	College	of	Radiology	to	“identify	aspects	of	mammography	amenable	to	improvement	through	education,	research,	and	the	implementation	of
quality	assurance	procedures	and	to	develop	educational	materials,	courses,	and	recommendations	to	assist	in	improving	quality	assurance	in	mammography.	J	Digit	Imaging.	Cysts	vary	in	size	and	respond	to	hormonal	fluctuation.	radical	surgery	employed	in	the	past,	is	viewed	as	problematic	and	even	counterproductive	by	some27–30	(Figure	21-20).
Assessment	of	the	availability	of	mammography	services	–	final	report.	Scatter	adds	to	the	overall	density	on	the	entire	film,	so	it	detracts	from	contrast	(Figure	11-14).	Updated	breast	cancer	screening	guideline.	Use	a	smaller	quadrant	compression	paddle	to	image	tissue	in	positions	tailored	to	patient	body	habitus	Pectus	Excavatum	(Sunken	Chest)
Unable	to	visualize	medial	tissue	on	CC	Rib	curvature	does	not	allow	IR	and	compression	paddle	access	to	medial	tissue	Additional	CC	with	attention	to	medial	tissue,	using	smaller	quadrant	compression	paddle	Supplemental	views:	LM,	LMO,	SIO	Rib	curvature	does	not	allow	IR	and	compression	paddle	access	to	lateral	tissue	Supplemental	views:
XCCL;	20	MLO	Unable	to	visualize	medial	tissue	on	MLO	Pectus	Carinatum	(Barrel	Chest	or	Pigeon	Breast)	Unable	to	visualize	lateral	tissue	on	CC	Unable	to	visualize	lateral	tissue	on	MLO	Thin	Breast	(Pancake	Breast)	Drooping	and	folds	Supplemental	views:	20	MLO,	AT	Unable	to	hold	breast	in	position	while	completing	compression	Use	accessory
such	as	a	spatula	to	hold	tissue	in	place	while	compressing	Chapter	8	/	The	Nonconforming	Patient	CC	projection	will	not	pose	a	problem	in	accessing	this	mobile	breast	tissue,	but	if	the	patient	is	large	breasted	and	obese,	and	the	breast	rests	on	the	abdomen,	the	skin	over	the	IMF	may	be	delicate	from	skin	breakdown	due	to	moisture	buildup,
constant	chafing,	and	possibly	fungal	(such	as	yeast)	infection	(Figure	8-3).	Since	no	abdominal	muscle	is	used,	recovery	time	is	faster	than	with	the	TRAM	Flap.	Magneto-optical	disks	(MODs)	Optical	media	storage	device,	similar	in	behavior	to	a	CD	or	DVD.	Breast	cancer	is	biologic.	Magnetic	fringe	field	The	region	surrounding	a	magnet	and
exhibiting	a	magnetic	field	strength	that	is	significantly	higher	than	the	earth’s	magnetic	field.	Two	methods	to	combat	scatter	are	(1)	use	of	specially	constructed	soft	grids	for	mammography	and	(2)	vigorous	25	Relative	contrast	20	15	without	scatter	10	with	scatter	5	0	25	30	35	40	45	kVp	Figure	11-14	Variation	of	subject	contrast	with	x-ray	energy,
with	and	without	the	effect	of	scatter.	Linver	MN,	Paster	SB,	Rosenberg	RD,	et	al.	Table	2-11	•	Characteristics	of	Malignant	and	Benign	Breast	Lumps	a	MALIGNANTa	BENIGNb	Hard	Immobile	Fixed	to	the	skin	Skin	dimpling	Nipple	retraction	Soft	Spongy	Easily	moveable	Smooth	contour	These	characteristics	are	typical	of	an	advanced	carcinoma.
The	only	negative	aspect	of	compression	is	the	varying	degree	of	discomfort	each	woman	will	experience.	2007;17(4):230–236.	The	scout	image	demonstrates	an	abnormality	at	a	specific	point	on	the	scale	of	the	biopsy	window;	coordinate	calculation	should	match	this	position.	International	efforts	to	standardize	the	digital	language	are	underway.
Nonvisualization	becomes	more	critical	when	the	imagereceptor	field	size	is	limited,	such	as	with	digital	imaging	systems.	The	reason	they	cite:	no	study	has	shown	a	reduction	in	mortality	due	to	BSE	alone.	To	reduce	the	patient’s	discomfort,	a	smaller	gauge	needle	such	as	a	21-gauge	butterfly	can	be	used.	If	respiration	is	suspended	during	the
exposure,	have	the	patient	“stop	breathing”	without	moving	her	body.	However,	when	performing	a	single	view	mammogram	for	follow-up	or	because	of	a	patient’s	young	age	or	other	similar	circumstances,	it	is	the	preferred	position.	Incident	cancer	rate	(returnscreening	pts)	Recall	Rate	Percentage	of	minimal	cancers	Percentage	of	node-positive
cancers	Sensitivity	(true-positive	rate)	Specificity	(true-negative	rate)	a	NUMERICAL	GOAL	TP		FN	TN		FP	TP/(TP		FPa)	TP/(TP		FPb)	TP/(TP		FPc)	#	of	cancers	detected/total	#	patients		/1,000	(TP		FN)/(TP		FP		TN		FN)	#	cancers	in	screening	pts/total	#	of	pts	screened	#	cancers	in	1st	time	screening	pts/	total	#	of	1st	time	screening	pts.	The
organization	sponsors	an	annual	meeting	in	Chicago	that	is	acknowledged	as	the	most	comprehensive	and	important	international	conference	for	the	radiology	profession.	ACR	Symposium	July	25–27,	1990,	St.	Louis,	MO:	1–29.	1997;47:28–51.	Increased	geometric	unsharpness	from	increased	object-to-image	receptor	distance.	Sickles’11	summary	of
Logan	and	Norlund’s12	reasons	for	compression	includes:	1.	Scirrhous	A	hard,	slowly	developing	tumor	with	a	predominance	of	fibrous	tissue.	B	The	Caudal-Cranial	Projection	(FB—From	Below)	Application	The	CC	projection	may	be	useful	in	the	nonconforming	patient,	or	in	trouble	shooting	abnormalities	high	on	the	chest	wall	that	slip	from	view	on
the	routine	CC	projection.	One	of	the	first	prospective	trials	to	investigate	the	feasibility	of	using	CAD	for	screening	mammography	was	started	at	the	University	of	Chicago	in	April	of	1995.65	Another	prospective	study	analyzed	the	effect	of	using	a	CAD	system	on	the	number	of	women	recalled	for	additional	views	or	workup.49	The	results	showed
that	the	radiologists	did	not	recall	more	patients	after	the	CAD	system	was	installed	compared	with	before	installation.	Atlanta:	American	Cancer	Society,	Inc.)	Case	Study	2-1	Refer	to	Figure	2-2	and	respond	to	the	following	questions:	1.	Flow	cytometry	analysis	is	used	to	detect	the	surface	features	of	cells,	which	may	include	molecules	expressed	by
cells,	by	using	antibody	stains	that	specifically	recognize	these	structures	and	molecules.	Edinburgh:	Churchill	Livingstone;	1987.	A	second	radiograph	is	taken	to	make	sure	the	needle	has	been	inserted	in	the	lesion.	Learning	to	think	three	dimensionally	will	help	the	technologist	evaluate	the	mammogram	for	missed	breast	tissue,	locate	a	lesion	for	a
special	view,	correlative	physical	exam	or	stereotactic	biopsy,	determine	the	most	optimum	image,	and	perform	supplementary	and	special	views	with	accuracy.	These	algorithms	improve	visualization	of	detail	by	correcting	minor	mechanical	defects	(such	as	dead	pixels)	and	enhancing	visual	perception	(e.g.,	window/level).	When	using	ultrasound	to
determine	if	a	lesion	is	a	solid	mass	or	a	fluid-filled	cyst,	the	ultrasonographer	should	watch	the	monitor	carefully	as	she	increases	the	gain	setting	of	the	unit.	Amorphous	selenium	(aSe)	Selenium	is	a	metallic	element	(atomic	#34)	obtained	primarily	as	a	byproduct	of	electrolytic	copper	refining.	AAPM,	1995.	In	analog	imaging,	contrast	is	primarily
controlled	by	the	x-ray	tube	target	material	and	the	kVp	used;	digital	imaging	uses	image	processing,	which	is	essentially	windowing	the	image	differently.	Symptomatic	person	for	a	recommended	diagnostic	mammography	examination.	Visualization	of	the	abnormality	is	maintained	on	both	stereo	images	(G)	(cursors)	(Carcinoma).	Note	the	surface
coil	mounted	on	the	table.	Tesla	(T)	The	preferred	(SI)	unit	of	magnetic	flux	density.	Peripherals	can	be	internal	such	as	a	DVD	drive	or	external	such	as	a	printer,	keyboard,	mouse,	monitor,	or	scanner.	It	is	a	meld	of	chemistry,	physics,	and	mechanics	that	has	progressed	wonderfully	over	the	years,	enabling	clinicians	to	visualize	structures	as	small
and	faint	as	microcalcifications	and	as	subtle	as	distortion	of	a	very	small	mass.	A	1987	survey	of	women	eligible	to	have	a	mammogram	reported	that	64%	had	never	had	a	mammogram,	17%	had	a	mammogram	within	the	past	year,	and	16%	had	never	even	heard	of	a	mammogram.41	In	1987,	Howard	cited	an	ACS	retrospective	study	of	primary	care
physicians	and	their	preventive	maintenance	habits.50	At	the	bottom	of	the	list	of	recommended	examinations/procedures	to	prevent	advanced	illness/disease	was	the	24	•	Unit	1	/	Mammography—Common	Topics	flu	immunization	shot,	along	with	the	mammogram,	which	held	the	second	to	lowest	ranking.	The	breast	cancer	battle:	screening	with
mammography.	The	MRI	technologist	places	the	appropriate	NMR	probe	on	the	patient	table,	attaches	monitoring	equipment,	positions	the	patient	for	comfort	over	the	long	scanning	sequences,	and	inserts	a	needle	in	the	forearm	for	contrast	infusion.	A	CL	(“coat	hanger”)	view	will	image	abnormalities	that	slip	from	under	the	compression	paddle.
London:	WB	Saunders;	1979.	Raise	the	ipsilateral	arm	up	and	across	the	image	receptor,	so	that	the	upper	humerus	rests	on	the	image	receptor.	For	example,	the	HVL	at	28	kVp	must	measure	at	least	0.28	mm	Al.	The	HVL	measurement	is	then	used	in	another	calculation	to	determine	the	average	glandular	dose.	Cysts,	oil	cysts,	and	sebaceous	cysts
may	all	calcify	like	this.	Figure	16-4	An	example	of	charting	workflow	during	a	Kaizen	event.	Edema	(Skin	Thickening)	The	nipple	is	an	important	radiographic	landmark.	Indicator	lights	on	equipment	within	the	darkroom	and	luminescent	clocks	or	timers	should	be	considered	as	sources	of	fogging.	See	Chapter	12	“Darkroom	and	Processing
Considerations	in	Mammography”	for	more	information.	Logan-Young,	W.,	Dawson,	A.,	Wilbur,	D.,	et	al.	In	return	for	providing	quality	services,	accredited	facilities’	names	were	available	to	the	public	through	the	American	Cancer	Society.	Effects	of	computer-aided	detection	on	independent	double-reading	of	paired	screen-film	and	full-field	digital
screening	mammograms.	1988;l5l:921.	NMR	Biomed.	The	images	are	in	the	same	relationship	to	the	body,	as	they	would	be	for	the	mammogram.	55.	Accessing	some	abnormalities	will	require	the	patient	to	be	completely	flat;	others	will	require	further	adjustments,	depending	on	the	location	of	the	abnormality	and	the	selected	C-arm	approach.	The
skin,	fat,	and	a	portion	of	the	muscle	are	tunneled	under	the	skin	to	the	chest	area.	Radiography	of	the	surgical	specimen	(A)	illustrates	the	original	carcinoma	in	this	patient	who	after	surgery	and	before	radiation	therapy	presents	with	a	palpable	mass	at	the	area	of	lumpectomy.	Chapter	9	/	Thinking	in	Three	Dimensions	R	MLO	A	R	ML	B	R	CC	C
Figure	9-10	Lateral	lesion.	Additionally,	the	physicist	must	confirm	the	method	for	manual	override	of	the	decompression	system.	Specialty	coils	within	this	group	are	designed	for	a	particular	function,	such	as	the	Birdcage	coil,	which	produces	a	homogeneous	B1	field	for	volume	studies.	(A)	Example	of	positioning	for	the	tangential	view.	The
automatic	optimization	of	parameters	(AOP)	checks	the	system	to	be	sure	that	the	unit	chooses	the	correct	technique	for	each	setting,	within	specific	parameters,	on	the	basis	of	thickness	of	the	breast.	It	presents	clinically	as	a	palpable	mass,	an	area	of	pinpoint	tenderness,	or	there	can	be	nipple	discharge.	As	a	result,	when	viewed	in	isolation,
neither	parameter	alone	is	enough	to	quantify	digital	image	quality.	Apply	compression	lightly.	In	most	cases,	there	is	a	prompt	for	sequencing	within	the	computer	software	program.	CAD	markings	are	also	available	to	the	radiologist	as	she	scrolls	through	the	examination	in	hanging	protocols	that	are	personalized	for	each	doctor.	Darkroom	cleaning
is	part	of	a	thorough	quality	assurance	program,	as	noted	in	the	Quality	Assurance	chapter.	If	a	facility	can	achieve	each	of	these	goals,	hopefully,	the	patient	will	find	the	experience	worthwhile	and	will	schedule	an	examination	annually.	If	the	fixer	temperature	is	too	high,	no	problems	will	occur;	but	a	lowered	fixer	temperature	could	decrease	fixer
activity,	with	less	hyporetention	on	the	film.	Transitioning	to	FFDM	is	extremely	expensive.	POSITIONING	FOR	STEREOTACTIC	BIOPSY	The	goal	of	stereotactic	breast	biopsy	positioning	is	to	appropriately	center	and	visualize	an	abnormality	while	at	the	same	time	allowing	adequate	needle	sampling.	•	Monthly—Once	a	month,	attempt	to	obtain	your
patient’s	pathology	reports	from	referring	physicians	or	surgeons.	If	the	new	procedure	endures	through	initial	doubts	of	its	integrity,	and	the	basic	tenets	upon	which	the	examinations	are	proven	to	be	sound,	then	those	who	helped	evolve	the	examinations’	principles	deserve	our	gratitude.	The	Eastman	Kodak	Company	entered	the	x-ray	film
processor	market	in	1956	with	a	roller	transport	system	that	moved	the	film	through	each	section	of	the	processor.	Digital	and	screen-film	mammography:	comparison	of	image	acquisition	times.	For	example,	commonly	used	to	suppress	the	strong	signal	from	water	in	order	to	detect	spectral	line	from	other	components.	Within	5	years	Fischer’s	slot
scanning	method	of	producing	digital	images	will	no	longer	exist;	the	company	was	purchased	by	a	competitor	and	the	slot	technology	phased	out.	(Images	courtesy	of	Hologic/R2.	A	person	who	inherits	an	altered	version	of	BrCA2	predisposes	an	individual	to	breast,	ovarian,	or	prostate	cancer.	A	60	mm.	For	example,	suggest	that	the	technologist
who	is	having	problems	with	positioning,	attend	a	workshop	or	team	up	with	another	technologist	to	advance	his	or	her	skills,	or	inspect	or	retest	the	equipment	responsible	for	the	increase	in	rejected	films.	A	common	size	for	mammographic	imaging	systems	is	14	bit	pixels.	Uniformity	testing	can	reveal	and	map	areas	of	the	digital	detector	that	are
no	longer	operating	optimally.	Magnetic	shielding	Means	to	confine	the	region	of	a	strong	magnetic	field	surrounding	a	magnet;	most	commonly	by	using	material	with	high	permeability	(passive	shielding)	or	by	employing	secondary	counteracting	coils	outside	of	the	primary	coils	(active	shielding).	1967	•	11	1972	R.	As	a	group,	administrators	favor
digital	mammography	units	because	most	have	a	radiology	department	that	already	provides	general	diagnostic	imaging	using	digital	equipment.	(B)	Fair	cosmetic	outcome.	RT	profession	should	support	radiologist	assistants.	A	fibroadenoma	can	present	as	lobulated	and	may	exhibit	a	halo	sign	because	it	displaces	surrounding	structures.	The
interplay	between	the	magnet	and	RF	pulses	and	the	ability	to	produce	new	pulse	combinations	truly	boggles	the	mind.	Several	computer	software	programs	aid	the	mammography	facility	in	performing	outcome	audits.	Explain	this	to	the	patient	in	advance	and	make	every	effort	to	make	her	comfortable.	At	the	same	time	this	algorithm	darkens	the
area	under	the	pectoral	muscle	so	that	it	too	matches	the	appearance	of	the	tissue	in	the	center	of	the	breast16,17	(Figure	15-11).	A	papilloma	may	also	occur	deep	in	the	breast,	appearing	mammographically	as	a	mass.	When	the	RF	and	gradient-echoes	are	not	coincident,	the	time	of	the	gradient-echo	is	denoted	TE	and	the	difference	in	time
between	the	echoes	is	denoted	TD,	while	TER	refers	to	the	time	of	the	RF	spin-echo.	27.	In	addition	to	exposure	and	test	objects,	the	phantom	image	can	be	used	to	note	any	artifacts	or	nonuniformity	in	the	image	due	to	grids	or	processors.	A	multicenter	patient	survey.	This	visualizes	the	most	posterior	and	inferior	portion	of	the	lower-outer
quadrant.	It	is	possible,	due	to	the	window/level	function,	to	produce	an	image	that	is	technically	“bad”	and	yet	on	the	monitor	looks	good.	The	modulation	transfer	function	is	measured	only	on	units	that	use	indirect	conversion	digital	detectors	such	as	the	charge-coupled	device	(CCD).	Specks	of	dust,	fibers,	or	other	foreign	objects	can	produce	poor
contact	between	the	film	and	screen,	and	will	cause	a	noticeably	darker	area	on	the	film	(Figure	13-11).	Table	11-3	•	Power	Variations	in	Mammography	Unitsa	CONSTANT	POTENTIAL	GENERATOR	RIPPLE	5%	13%	GENERATOR	SETTING	25	kVp	28	kVp	32	kVp				24.4	kV	27.3	kV	31.2	kV	23.4	kV	26.2	kV	29.6	kV	3-PHASE,	6-PULSE	GENERATOR,
20%	RIPPLE	SINGLE-PHASE	GENERATOR	(FILTERED),	25%	RIPPLE	22.5	kV	25.2	kV	28.8	kV	21.9	kV	24.5	kV	28.0	kV	a	Discussion	of	kilovoltage	(kV)	rather	than	kilovolt	peak	(kVp)	settings	is	more	appropriate	when	making	comparisons	between	machines.	If	a	woman	is	at	high	risk	for	developing	breast	cancer,	she	is	also	at	a	higher-than-average
risk	for	developing	ovarian	cancer.	Film	A	shows	a	gradual	decrease	in	film	density	as	the	length	of	time	of	the	exposure	increases.	Day	JC.	Dynamic	scanning	Repeated	MRI	scanning	over	a	determined	area	of	tissue	with	a	contrast	agent;	then	plotting	a	time	versus	intensity	curve.	Inframammary	fold	Anatomical	landmark	demarcating	the	point
where	the	breast	meets	the	abdomen	inferiorly.	Place	the	ipsilateral	arm	at	the	patient’s	side	and	flex	the	contralateral	arm	at	the	elbow,	resting	the	hand	near	the	patient’s	head.	A	single	implant	or	“stacked”	implants	may	provide	augmentation.	The	photomultiplier	tube	logarithmically	amplifies,	digitizes,	and	processes	the	signal	for	film	or	soft	copy
display.	These	small	fluctuations	are	known	as	ripple,	which	is	measured	by	frequency	and	amplitude.	Regardless,	the	team,	including	the	technologist,	must	be	aware	of	the	calculation	of	stroke	margin.	Difference	in	compression	from	one	view	to	the	next	will	also	be	a	factor.	However,	asymmetric	tissue,	especially	when	it	is	a	new	finding	as	opposed
to	a	stable	appearance	confirmed	by	a	previous	study,	may	indicate	the	presence	of	carcinoma.	In	screen–film	imaging	the	film	is	placed	at	the	top	surface	of	the	intensifying	screen.	This	could	include	the	time	for	a	packet	of	data	to	cross	a	network,	as	it	is	possible	to	be	held	up	on	slow	links	or	because	of	congestion.	Temperature	and	Humidity
Figure	12-1	A	safelight	filter	such	as	Kodak	GBX-2	is	recommended	for	use	with	the	green	light-sensitive	films	used	for	mammography.	Available	at:	www.srab.cancer.gov/decan.	A	second	efficiency	is	again	the	consequence	of	the	postprocessing	features	available	to	the	radiologist	reading	digital	images.	The	results	showed	an	almost	50%	reduction
in	developing	breast	cancer	in	the	tamoxifen	group.	Because	analog	and	digital	imaging	do	not	include	the	ribs	or	lungs,	and	because	one	of	the	objectives	of	compression	is	to	immobilize	the	breast	effectively,	suspension	of	respiration	is	unnecessary	except	under	the	following	circumstances:	1.	Superparamagnetic	materials	consist	of	individual
domains	of	elements	that	have	ferromagnetic	properties	in	bulk.	Note	how	the	tissue	near	the	breast	support	trails	off	(arrow),	allowing	greater	proximity	to	chest	wall	abnormalities.	Upton	AC,	Beebe	GW,	Brown	JM,	et	al.	With	a	soft	tissue	mass,	a	sprinkling	of	white	echoes	distributed	throughout	the	mass	will	suddenly	appear	(Figure	19-8).
Indicates	the	strength	of	an	MRI	magnet.	Breast	cancer	metastasis	suppressor	1	(BrMS1)	A	gene	that	plays	a	role	in	preventing	the	spread	of	breast	cancer	to	other	parts	of	the	body	and	so	may	improve	breast	cancer	survival.	Use	only	mild	compression	to	prevent	the	contrast	from	being	expelled	from	the	duct.	At	this	point,	some	radiologists	and
surgeons	inject	methylene	blue	dye	as	a	marker	for	locating	the	lesion	in	case	the	needle	or	trocar	becomes	dislodged.	Opportunities	and	strategies	for	breast	cancer	prevention	through	risk	reduction.	Gently	pull	the	axillary	aspect	of	the	breast	out	and	away	from	the	chest	wall	so	it	lies	on	the	image	receptor.	If	the	facility	has	contracts	with	HMOs,
they	are	twice	as	likely	to	offer	screening	examinations.	7.	In	2003,	life	expectancy	was	projected	at	74.8	years	for	males	and	80.1	years	for	females.4	American	women	outlive	the	males	born	in	the	same	year	(Figure	4-6).	Any	of	these	manifestations	of	anxiety	may	appear	as	a	lack	of	self-control	on	the	patient’s	part,	which	further	increases	her
embarrassment	and	anxiety.	Literature	emphasizes	presenting	the	breast	in	the	up	and	out	position;	however,	if	the	breast	droops	anteriorly,	from	size	or	weight,	do	not	sacrifice	posterior	and	lateral	tissue	to	achieve	this	goal.	Philip	A.	At	imaging	centers	today,	mammograms	are	as	plentiful	as	chest	x-rays.	A	sufficiently	large	memory	to	accept	data
and	readout	the	large	amounts	of	information	(detail)	is	a	crucial	element	in	all	digital	imaging	endeavors,	whether	using	your	family	camera	or	a	digital	mammography	machine.	A	proton	spins	like	a	top,	and	like	a	top,	it	has	a	spin-intrinsic	angle	that	changes	as	its	spin	speed	changes.	•	Class	II:	Performance	Standards	and	Special	Controls—	These
devices	must	comply	with	performance	standards	that	have	been	established	for	the	device,	and	special	controls	may	include	things	such	as	labeling	requirements	or	performance	standards	that	the	FDA	deems	necessary	for	the	product.	Making	the	transition	to	digital	mammography.	If	a	patient	does	not	have	subsequent	films	at	a	facility,	films	must
be	retained	for	at	least	10	years,	longer	if	state	laws	require	it.	Below	20	kV,	the	Photoelectric	Effect	predominates	in	all	soft	tissue.	(Continues	on	next	page)	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	•	429	F	G	H	I	J	K	Figure	20-22	(continued)	(F)	Transfer	coordinates	to	the	needle	guidance	system.	298	•	Unit	2	/	Film/Screen
Mammography	A	B	Figure	13-11	(A)	Radiographic	image	obtained	from	the	mesh	test	with	acceptable	darkened	areas	of	reduced	sharpness.	National	Council	on	Radiation	Protection	and	Measurements.	Lymph	edema	may	be	present	if	Brachytherapy/internal	radiation/intracavity	therapy	is	the	newer	type	of	radiation	therapy,	with	a	duration	of	1
week.	The	design	and	fabrication	of	the	compression	device	is	extremely	important	to	allow	visualization	of	posterior	breast	tissue	and	to	maintain	contrast	on	the	films.	1901;2:986–988.	Recent	advances	in	screen/film	mammography.	A	quick	way	to	check	the	airflow	to	the	processor	is	to	check	the	airflow	out	of	the	processor;	the	exhaust	vent	of	the
processor	should	be	expelling	air.	Rather	than	rely	on	the	appearance	of	the	stereo	image	and	estimating	an	error,	use	the	computer	or	microprocessor	to	check	for	inaccuracies	by	targeting	the	needle	tips.	While	“ergonomics”	or	“human	engineering”	features	such	as	color,	style,	number,	and	location	of	controls	are	of	value,	they	are	not	discussed	in
detail.	•	339	60	40	20	“improved”	DQE	=	0.5	“object”	“standard”	DQE	=	0.25	0	0	1	2	3	4	5	6	7	8	Spatial	frequency,	lp/mm	better	image,	same	dose	same	image,	half	dose	SNR	=	5	SNR	=	3.5	SNR	=	2.5	A	100	70μ	selenium	direct	screen-film	85μ	selenium	direct	100μ	CsI	indirect	50μ	CR	indirect	80	MTF	(%)	Figure	15-18	Dose	efficiency	as	shown	by
the	Detective	Quantum	Efficiency	for	various	types	of	imaging	methods.	Abnormalities	that	are	extremely	posterior	and	lateral	in	location	may	be	easier	to	access	with	this	maneuver.	The	gantry	appears	much	like	a	conventional	GE	DMR	mammography	system.	See	Radiofrequency	(RF)	RFP.	See	Clinical	breast	examination	(CBE)	CC.	In	less	technical
terms,	signal-to-noise	ratio	compares	the	level	of	a	desired	signal	with	the	level	of	background	noise.	In	particular,	exposures	from	x-ray	equipment	are	typically	expressed	in	the	milliGray	range.	By	exciting	tissue	at	a	certain	frequency,	the	linear	slope	of	the	gradient	spatially	encodes	the	tissue	signal,	thus	creating	the	slices	at	a	predetermined
location.	The	basic	anatomical	directions	are:	right	(R)	to	left	(L),	posterior	(P)	to	anterior	(A),	and	feet	(F)	to	head	(H),	considered	as	positive	directions.	whichever	is	most	comfortable	and	facilitates	acquisition	of	the	lateral	and	posterior	tissue.	New	York:	Wiley;	1977.	April	15,	2004.	The	underlying	premise	of	chemotherapy	is	that	it	will	kill	more
cancer	cells	than	healthy	cells.	1986;146:1137.	(A)	Unsuppressed.	Moving	grid	ratios	are	usually	4:1	or	5:1,	but	some	units	have	higher	grid	ratios.	The	time	has	finally	arrived	for	mammography	to	enter	the	digital	realm	and	benefit	from	its	advantages.	The	percentage	of	patients	who	were	correctly	diagnosed	as	suggestive	of	cancer	on	their



mammography	report	out	of	all	patients	who	were	diagnosed	as	suggestive	of	cancer;	the	true-positive	rate;	the	probability	that	the	mammogram	of	a	patient	with	breast	cancer	will	be	correctly	interpreted	as	suspicious	for	cancer.	Detecting	deep	axial	tumors	is	considered	one	of	breast	MR’s	strengths.26,	59–60,65	(Figure	21-21).	The	1965
development	of	the	dedicated	mammographic	unit	with	an	integrated	compression	device	and	C-arm	design	permitted	versatility	in	positioning.	Alcorn	FS,	O’Donnell	EO,	Ackerman	LV.	Taking	precautions:	Follow	universal	precautions	as	defined	by	OSHA	standards.	Baltimore,	MD:	Williams	&	Wilkins;	1997:176.	It	defines	how	close	two	features	can
be	and	still	be	uniquely	resolved.	Additionally,	not	all	abnormalities	are	visible	with	ultrasound.	Calcifications	Small	mineral	deposits	that	show	up	as	white	spots	on	a	mammogram.	The	American	College	of	Radiology	Imaging	Network	(ACRIN)	is	conducting	a	multicenter	trial	of	whole	breast	ultrasonography	for	screening	women	at	higher	risk.
Additionally,	when	you	purchase	a	service	contract	from	the	manufacturer,	you	can	be	sure	that	your	software	will	be	upgraded	as	new	versions	become	available.	The	system	has	a	positive	predictive	value	of	92%.	Loss	of	film	speed	occurs	if	the	time	between	creation	of	the	latent	image	and	processing	of	this	film	is	8	or	more	hours.31	Contrast	is
minimally	degraded	as	well	(Table	11-8).	The	material	will	sink	to	the	bottom	of	the	cysts	in	the	true	lateral	position,	resulting	in	fluid	levels.	RF	signals	are	either	on	or	off,	with	each	condition	sending	a	radiofrequency	signal.	The	receiving	end	translates	the	light	signals	back	into	a	code	the	computer	can	read.	The	subtraction	technique
demonstrates	tumor	enhancement.	Integration	of	digital	mammography	on	PACS.	If	multiple	attempts	by	the	surgeon	to	achieve	negative	margins	are	unsuccessful.	When	positioning	for	the	standard	lateral	view,	the	compression	device	“fights”	against	the	muscular	attachment	of	the	breast	to	the	body.Today	the	lateral	position	is	a	supplementary
view	relegated	to	the	role	of	definitive	lesion	localization	prior	to	preoperative	wire	localization	or	stereotactic	core	biopsy.	It	is	what	we	eventually	hope	to	do	for	breast	cancer.	QC	testing	relevant	to	FFDM	imaging	can	be	found	in	Chapter	17;	however,	the	basis	for	those	test	procedures	lies	within	this	chapter.	Meanwhile,	xeroradiography
flourished	in	the	United	States	during	the	1970s.	Depending	on	the	equipment	manufacturer,	70–85	m	pixel	sizes	are	typical.	Accuracy	and	surgical	impact	of	magnetic	resonance	imaging	in	breast	cancer	staging:	systematic	review	and	meta-analysis	in	detection	of	multifocal	and	multicentric	cancer.	Bethesda,	MD:	National	Council	on	Radiation
Protection	and	Measurements;	1986.	Xeroradiography	compensated	for	the	nonvisualization	of	posteriolateral	breast	tissue	in	the	lateral	view	by	including	it	on	the	laterally	exaggerated	CC	view	(Figure	1-7B).	General	diagnostic	x-ray	slowly	began	their	transition	from	film	to	CR;	today	most	imaging	centers	and	hospital	radiology	departments	are
filmless,	with	mammography	often	the	sole	holdout.	Milk	of	calcium	occurs	in	microcysts	when	the	cyst	contains	radiopaque	particles	mixed	with	the	fluid.	If	p53	is	physically	lost	or	is	not	functioning	(because	it	has	been	inactivated),	this	may	permit	the	cell	to	divide	without	restraint.	2006;13(11):1344–1354.	MRI	has	high	sensitivity	that	is	improved
with	the	use	of	contrast	agents.12,15,19,43,44	Sensitivity	in	MRI	ranges	from	71%	to	100%,	versus	mammography	at	16%	to	40%.45	Mammography	does	not	image	dense	breasts	well;	MRI	is	effective	in	imaging	dense	breast	tissue.	Clinical	and	Sonographic	Guidance	Figure	19-14	While	taking	films	during	ductography,	the	syringe	is	placed	next	to
the	breast	to	prevent	the	contrast-filled	tubing	from	overlapping	the	ducts.	Processors	Most	mammography	technologists	are	competent	in	positioning,	comfortable	in	extolling	the	virtues	of	screening	mammography,	and	confident	in	teaching	BSE.	Several	cannulae	and	kits	are	available	that	are	suitable	for	ductography,	but	the	smaller	gauged
cannulae	work	best	because	they	facilitate	placement	in	the	duct—a	larger	gauge	makes	cannulation	more	difficult.	the	stroke	simply	requires	entering	a	number	into	the	computer	or	into	the	stroke	margin	calculation.	Routine	imaging	of	the	remaining	tissue	at	the	mastectomy	site	may	yield	an	otherwise	occult	recurrence,	as	did	this	routine	study
(A)	(arrow).	Therefore,	it	is	important	that	the	reading	area	is	ergonomically	situated.5	Minimizing	glare	on	monitors	from	extraneous	light	is	extremely	important.	MISSES	AND	OTHER	MISTAKES	Mammographic	procedures	are	highly	operator	dependent.	Eklund.)	substitution,	as	it	does	not	image	the	most	posterior	portions	of	the	breast.
Densitometer	The	densitometer	(Figure	13-3)	measures	the	amount	of	light	transmitted	through	each	of	the	21	steps	that	the	sensitometer	encoded	on	the	processed	film.	Figure	20-66	This	table	correlates	access	to	the	four	quadrants	with	the	possible	projections	available.	They	believed	hard	work	combined	with	social	and	economic	organizations
would	overcome	life’s	daily	hardships;	that	dedication	to	their	country	and	work	would	pay	off	for	them	and	their	families.	When	MQSA	was	first	enacted	in	1992,	the	vast	majority	of	mammography	was	performed	using	the	film/screen	modality;	digital	mammography	was	just	a	speck	on	the	horizon.	Why	now?	Radiol	Clin	North	Am.	1985;23:466–467.
Backup	A	copy,	for	security	purposes,	of	the	data	held	on	a	data	storage	system.	incision	around	the	nipple,	extending	it	to	the	six	o’clock	region	of	the	breast,	and	a	vertical	incision	along	the	inframammary	fold.	Primary	prevention	is	what	the	polio	and	measles	vaccines	do.	See	Occupational	Safety	and	Health	Administration	(OSHA)	PACS.	The
radiologist	can	then	easily	correspond	the	marker	location	to	the	structures	in	that	breast.	Surgical	planning	and	implant	integrity	are	also	indications	for	breast	MR.	The	descriptions	consider	the	recommendations	cited	earlier.	Women	who	have	a	choice	and	select	mastectomy	usually	do	so	“for	peace	•	527	of	mind.”	With	virtually	all	the	breast
tissue	removed,	there	is	very	little	tissue	left	for	the	recurrence	of	breast	cancer.	It	has	a	sensitivity	range	of	75%	to	90%	and	specificity	of	90%	to	95%,1	and	a	proven	record	of	decreasing	mortality	rates	due	to	breast	cancer.	Periareolar	incisions	with	good	cosmesis	may	leave	little	indication	of	surgical	intervention	at	the	skin;	collecting	pertinent
history	from	the	patient	is	critical	and	saves	a	workup	of	postsurgical	changes.	394	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	Kopans	breast	locator	Hawkins	Frank	breast	biopsy	guide	Modified	Kopans	Rotex	II	biopsy	instrument	Homer	A	B	Figure	19-1	Examples	of	some	of	the	needle–wire	and	needle–trocar	sets	used	for
preoperative	localization	of	a	mammographically	detected	lesion	within	the	breast.	The	treated	breast	(left)	is	identical	to	the	untreated	breast.	Chapter	15	/	Creating	the	Digital	Image	A	B	•	337	C	Figure	15-14	(A)	The	digital	array	captures	16,384	shades	of	gray.	The	surgeon	inserts	a	device,	a	tissue	expander,	under	the	skin	and	gradually	adds	fluid
to	the	empty	implant	over	a	course	of	approximately	6	months.	Durham,	NC:	Duke	University	Press;	1974.)	but	will	not	be	visualized	(Figure	11-16).	A	pulse	sequence	that	lasts	several	minutes,	then,	can	be	compared	with	an	entire	musical	performance	of	a	song	with	selected	RF	signals	sent	in	a	well-structured	order,	activated	at	precise	times,	and
lasting	for	a	prescribed	duration	with	sly	or	clever	nuances	to	produce	a	desired	image.	Bring	the	opposite	Chapter	7	/	Mammographic	Positioning	A	B	Figure	7-18	Elevating	the	inframammary	fold.	Adjust	the	height	of	the	C-arm	to	center	the	breast	over	the	AEC	detector.	RECONSTRUCTION	FOLLOWING	MASTECTOMY	When	a	breast	cancer
patient	has	a	mastectomy,	several	options	for	reconstructive	surgery	are	available:	a	silicone	or	saline	implant;	tissue	from	a	donor	site	such	as	the	back,	belly	or	buttocks;	a	reconstructed	mound	with	a	tattooed	nipple	or	a	nipple	constructed	from	her	own	transplanted	tissue;	or	a	reconstructed	mound	with	a	smooth	surface,	sans	nipple.	Electronic
circuits	require	DC,	and	stateof-the-art	dedicated	mammography	units	require	a	smooth,	ripple-free	delivery	of	DC	electrical	power.	Jiang	Y,	Nishikawa	RM,	Schmidt	RA,	et	al.	Accessed	June	24,	2008.	A	prospective	review	of	the	decline	of	excisional	breast	biopsy.	grid	digital	array	Figure	15-4	Production	of	the	digital	image	begins	at	the	gantry.	Some
technologies,	such	as	scintimammography,	may	also	require	review	by	FDA’s	Center	for	Drug	Evaluation	and	Research,	because	they	use	injections	of	radionuclide	agents.	A	B	ax	C	Figure	8-12	Imaging	the	reconstructed	breast.	The	combination	of	cysts	and	family	history	slightly	increases	the	risk	for	breast	cancer.	Recurrence	is	possible.	Through
teleradiology,	images	can	be	sent	to	another	physical	location	within	a	practice,	or	to	other	locations	around	the	world.	ER	positive	An	indication	of	the	presence	of	the	estrogen	hormone	in	a	breast	tumor.	Chapter	22	addresses	the	other	machines	and	their	applications.	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	+	–	X	•	413	abnormality	+
Z	–	0	horizontal	X	or	H	Y	vertical	Y	or	V	+	biopsy/compression	plate	breast	Frontal	View	Frontal	or	Superior	View	(prone	unit)	(upright	unit)	superior	or	proximal	aspect	compression	Figure	20-5	Cartesian	coordinates.	Growth	in	telemammography	has	not	been	as	rapid	as	in	other	fields	of	radiology	due	to	several	factors,	the	most	significant	being	the
technical	demands	and	the	need	for	specialized	equipment	to	transmit	and	display	mammograms.	Images	are	obtained	about	an	hour	after	the	injection	of	a	glucose	radiotracer.	McDonough	M.	•	Annually—At	least	once	a	year,	compute	the	outcome	data	for	the	radiologist	to	review.	Second,	the	thickness	of	the	breast	creates	more	scatter,	thereby
reducing	image	contrast.	When	positioning	for	the	medial–lateral	oblique	(MLO)	projection,	it	is	important	to	adjust	the	angle	to	the	patient’s	body	build.	The	digital	camera	you	take	with	you	on	vacation	can	collect,	process,	and	display	light	passing	though	its	optics	(lenses).	146	•	Unit	1	/	Mammography—Common	Topics	A	B	Figure	7-65	Axilla
position.	Most	perform	screening	and	diagnostic	examinations.	Table	21-2	•	MRI	Safety	NOT	ELIGIBLE	DEPROGRAM	DANGEROUS	cardiac	pacemakers	aneurysm	clips	implanted	clips	iIntracranial	clips	neurostimulators	bone-growth	stimulators	implanted	defibrillators	cochlear	implants	watches	cell	phones	credit	cards	IV	pumps	magnetic	dental
implants	tattoo	eyeliner	beepers/pagers	keyless	car	starters	door	openers	iPods,	CD	players	computer	discs	metal	bone	implants	rods	screws	plates	MAY	BE	CONTRAINDICATED	some	cardiac	valves	stapedectomy	implants	vena	cava	filters	halo	collars	breast-tissue	expanders	implant	expanders	hair	pins	barrettes	bobby	pins	clips	metallic	eye	shadow
POSSIBLE	ARTIFACTS	patient	monitoring	equipment	pulse	oximeters	EKG	devices	radios	cellular	phones	IMED/VAC	pumps	excessive	dental	work	metal	zippers	metal	buttons	tattoos	500	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	clip	ruptures	the	artery.80,81	Patients	and	any	accompanying	family	members	need	to	be
thoroughly	screened	before	entering	the	magnetic	field.	Because	of	the	varying	ripple,	different	mammography	units	require	the	use	of	different	kV	or	kVp	settings.	This	routine	“screening”	mammogram	of	a	reconstructed	breast	exhibits	a	physically	occult	recurrence.	Dosimetry	Figure	23-13	A	radiation	therapy	machine.	(G)	Cooper’s	ligaments.
Sometimes	hyperthermia	is	combined	with	radiation	therapy.	32	.	Interface	engine	A	device,	usually	a	stand-alone	computer,	that	allows	devices	that	cannot	communicate	directly	to	exchange	information.	Efficiency	is	the	goal,	but	there	will	be	a	learning	curve	as	all	the	staff	adjusts	to	changes.	Epithelial	Cells	that	line	the	ducts	and	lobules	of	the
breast.	Tozaki	M,	Fukuda	K.	Calculations	of	cancers	diagnosed	on	mammography,	and	biopsy	proven	as	cancer.	The	technologist	should	use	discretion	in	adding	subsequent	images:	remember,	the	goal	is	to	image	the	whole	breast,	not	the	anatomical	landmarks.	The	screen/film	contact	test	highlights	areas	of	reduced	sharpness	caused	by	screen
damage.	34	•	Unit	1	/	Mammography—Common	Topics	Most	women	are	more	comfortable	if	they	wait	in	an	area	separate	from	patients	who	are	having	other	types	of	examinations.	Reports	of	using	optical	scanning	and	computerassisted	reading	based	on	expert	systems	for	mammography	began	as	early	as	1967	and	continued	into	the	1990s.	(A)	A
66-year-old	presents	with	a	left	breast	lump		2	weeks.	Breast	cancers	appear	“whiter”	than	normal	glandular	tissue	because	cancers	attenuate	the	majority	of	the	x-ray	photons.	isocentric	C-arm	collimators	foot	controls	Figure	11-1	Dedicated	screen–film	mammographic	unit.	This	increases	the	potential	for	dirt	accumulation	on	the	rollers,	which	can
cause	a	problem	for	mammographic	films	that	run	through	the	same	processor.	There	may	be	crusting,	bleeding,	or	ulceration.	[DNLM:	1.	An	oil	cyst	is	a	smoothly	outlined,	well-encapsulated	radiolucent	mass.	Noninterpretive	skills	for	radiology	residents.	Kopans	DB,	Meyer	JE.	At	this	stage,	the	process	may	be	reversible.	Adipose	Tissue	made	up	of
mainly	fat	cells,	such	as	the	yellow	layer	of	fat	beneath	the	skin.	x	Reviewers	Becky	Britt,	RT	(R)	(M),	MSRS	Assistant	Professor	Radiologic	Sciences	Northwestern	State	University	Shreveport,	LA	Sheree	Phifer,	RT	(R),	MS	Associate	Professor/Clinical	Coordinator	Radiologic	Sciences	Midwestern	State	University	Wichita	Falls,	TX	Deborah	Espen,	RT
(R)	(M),	MSRS	Assistant	Professor	Medical	Imaging	and	Radiation	Sciences	University	of	Oklahoma	Health	Sciences	Center	Oklahoma	City,	OK	Mimi	Polczynski,	RT	(R)	(M)	(CT),	MS	Ed	Program	Director	Radiology	Kaskaskia	College	Centralia,	IL	Phyllis	Hooi,	RT	(R)	(M),	MSRS	Professor	Medical	Imaging,	Health	Science	San	Jacinto	College	Central
Pasadena,	TX	Mary	Potanovic,	BS,	RT	(R)	(M)	Instructor,	Mammographer	Medical	Imaging	Hudson	Valley	Community	College	Troy,	NY	Jeanne	S.	Data	compression	The	compression	of	data	reduces	its	size	by	encoding	it	more	efficiently.	Consistency	of	the	displayed	numbers	indicating	thickness	and	force	are	monitored.	The	CC	demonstrates	the
anterior,	central,	medial,	and	posteromedial	portions	of	the	breast	well,	but	the	extreme	lateral	tissue	poorly;	•	161	the	MLO	demonstrates	the	extreme	posterior	and	UOQ	well,	but	the	medial	and	anterior	tissue	poorly.	See	Lateral–medial	(LM)	lateral	projection	LMO.	The	raw	file	is	the	negative	and	the	computer	serves	as	the	darkroom.	Newer
processors	have	sensitive	internal	digital	thermometers	that	may	be	used	to	obtain	the	temperature.	THE	ANALOG	MAMMOGRAPHY	UNIT	The	perfect	mammography	unit—one	that	will	do	everything	for	everybody	all	the	time	does	not	exist;	trade-offs	must	be	accepted;	advances	in	technology	and	clinical	practice	expected.	The	density	control
varies	between	each	exposure.	Quantitative	values	obtained	through	calculation	of	the	raw	data.	01–2.	A	B	The	radiologist	then	interprets	the	images.	Receive/detect	magnetic	signals	from	the	hydrogen	protons	(transmitter/receiver,	surface/body,	breast	coils).38	4.	Breast	Imaging	Reporting	and	Data	System.	An	additional	90°	lateral	view	should	also
be	taken	to	avoid	confusion	over	the	exact	location	of	the	lesion.	Contrast	resolution	This	is	the	minimum	displayable	difference	in	luminance	within	a	display.	DSL	are	used	only	for	connections	from	a	telephone	switching	station	to	a	home	or	office.	The	AWS	has	a	hard	drive	that	temporarily	stores	the	image	while	long-term	storage	takes	place	in
PACS.	The	amount	of	ripple	should	remain	essentially	equal	for	small	and	large	focal	spot	operation.	The	rotating	cutter	shears	the	specimen	(C).	Variations	of	well-positioned	axilla	views.	•	343	How	then	does	the	digital	phototimer	work	when	it	cannot	be	placed	on	top	or	under	the	array?	Resourcefulness	is	the	key	when	positioning	these	patients;
any	angle	that	works	in	as	many	as	three	or	more	views	may	be	necessary.	radiology/rad5.	Cancer	cells	absorb	and	accumulate	sugar	faster	than	healthy	tissue.	Brachytherapy	allows	a	higher	dose	of	radiation	to	treat	a	smaller	area	in	a	shorter	time	than	is	possible	with	external	radiation14	(Figure	23-15).	The	surgeon	will	remove	as	much	of	the	free
silicone	as	possible,	but	it	is	not	unusual	for	residual	silicone	to	remain	in	the	breast.	In	today’s	mammography	facility,	it	is	not	unusual	to	find	breast	cushions	(MammoPads—Hologic,	Inc,	Bedford,	CT	or	Bella	Blankets—Beekley	Corp.,	Bristol,	CT).	Typically,	the	technologist	will	gain	greater	access	if	she	centers	the	breast	in	the	table	aperture
permitting	the	patient’s	chest	wall	to	fully	descend	into	the	table	aperture,	allowing	greater	maneuverability	of	the	breast.	Vanvalkenburg	J,	Ralph	B,	Lopatofsky	L,	et	al.	The	light	from	the	scintillator	is	channeled	down	to	the	TFTs;	light	spread	occurs	during	the	“channeling,”	thus	a	reduction	in	spatial	resolution	(Figure	15-43).	Joann	Elmore	and
James	Brenner	commented,	“Unfortunately,	increasingly	fewer	U.S.	radiology	residents	in	training	report	an	interest	in	breast	imaging,	and	many	practicing	radiologists	no	longer	wish	to	interpret	mammograms”.36	Some	radiologists	enjoy	the	tremendous	variety	in	performing	services	using	other	modalities;	some	view	mammography	as	too	routine
for	them	(Figure	4-12).	䊐	Noise.	The	National	Strategic	Plan	for	the	early	detection	and	control	of	breast	and	cervical	cancers.	Digitally	acquired	images	flow	from	the	technologist’s	workstation	through	the	CAD	computer	to	the	radiologist’s	monitor(s)	for	display	of	the	results.	Histopathologist	A	pathologist	that	interprets	tissue	samples.	St.	Louis,
MO:	Mosby-Yearbook	Inc;	1978:62.	(D)	A	schematic	of	the	location	of	the	abnormality	(0)	and	the	angle	of	the	IR	for	the	20	MLO.	2004;233:830–849.	ultrasound	localization,	398–399	Mammographic	presentation	of	pathology,	89–99	calcifications,	89–97.	Inherent	in	all	these	digital	applications	is	the	use	of	numbers	and	the	decimal	system.	(B)	The
radiologist	can	prompt	the	display	unit	to	identify	the	specific	areas	the	computer	deemed	significant.	Viewbox	A	device	with	a	light	below	a	flat	translucent	panel	used	to	display	photo	transparencies	or	x-rays.	Figure	15-26	An	electronic	wax	pencil	mark	with	accompanying	annotation	for	the	technologist.	Comparing	present	studies	with	past	studies
is	important	for	accurate	interpretation,	and	can	save	the	patient	from	unnecessary	radiation	exposure	or	repeated	views.	In	addition,	CR	has	the	advantage	of	being	an	easier	transition	for	technologists,	who	will	be	able	to	continue	to	use	the	existing	mammography	equipment	that	they	are	familiar	with.	J	Med	Screen.	When	Dr.	Young	opened	her
private	practice	breast	center	in	Rochester,	New	York,	in	1974,	she	participated	in	every	patient’s	examination	ranging	from	performing	the	clinical	breast	examination,	ultrasound,	cyst	aspiration,	ductogram,	preoperative	wire	localization,	and	fine	needle	Chapter	4	/	The	Mammography	Technologist’s	Expanding	Role	•	45	Improvements	to
mammography	continue;	it	progresses	while	riding	on	the	hopes	of	current	visionaries.	On	the	outside,	the	x-ray	tube	designed	for	mammography	may	resemble	other	medical	x-ray	tubes,	but	the	interior	design	dramatically	affects	the	operating	characteristics	and	performance	features	necessary	to	produce	a	mammogram.	Under	these
circumstances,	it	is	best	to	“scout”	in	the	projection	that	demonstrates	the	abnormality.	Nipple	discharge	can	be	caused	by	a	wide	range	of	disorders,	including	cancer.	The	goal	of	this	chapter	is	to	make	a	little	more	sense	of	the	alphabet	soup	and	how	it	affects	what	the	mammography	technologist	does	on	a	day-to-day	basis.	C	B	It	will	not	visualize
tissue	as	far	posterolateral	or	posteromedial	as	well	as	the	craniocaudad	or	MLO	projections	and	for	this	reason,	should	not	replace	either	one	in	a	two-view	study.	The	image	will	appear	as	if	misted	with	ink	(Figure	12-3).	The	percentage	of	smaller	tumors	found	from	the	total	number	of	biopsies	proven	cancerous	and	found	with	the	help	of	a
mammogram	should	be	calculated.	THE	EXAMINATION	ENVIRONMENT	Atmosphere	When	a	woman	is	first	recommended	to	have	a	mammogram,	she	usually	doesn’t	know	what	to	expect.	2003;227:862–869.	(Reprinted	with	permission	from	Weigl	W.	If	real,	it	must	be	seen	on	a	second	projection	to	determine	its	location	(see	Chapter	10).	Cancers
can	hide	when	normal	tissue	structures	superimpose	on	top	of	and	underneath	a	lesion	(Figure	14	-4).	Occult	Hidden,	as	in	a	mammographically	occult	cancer.	The	following	abbreviations	are	used:	•	•	•	•	RF		Radiofrequency	GS		Gradient	slice	GP		Gradient	phase	GF		Gradient	frequency	Gradient–echo	Pulse	Cycle	Gradient–echo	sequences	show	a
range	of	variations	compared	with	spin–echo	sequences.	It	is	the	responsibility	of	the	technologist	performing	the	mammogram	to	ensure	visualization	of	the	entire	breast.	However,	abnormality	shape	may	change	with	different	projections.	I	am	excited	that	the	new	edition	of	the	book	is	finally	available	and	will	always	be	thankful	to	the	authors	for
all	the	hard	work	expended	to	create	and	edit	this	book.	Martino	S.	Unlike	xeroradiography,	digital	imaging	does	not	need	to	sacrifice	its	contrast	scale	to	do	this.	Early	detection	is	necessary	to	improve	the	survival	rate	of	women	with	breast	cancer.	Secondary	radiation	results	in	a	gray	image	without	useful	clinical	information.	Performance
benchmarks	for	diagnostic	mammography.	However,	in	its	wisdom,	the	government	did	plan	for	future	technologies	while	ensuring	that	the	basic	principles	of	patient	care	are	addressed.	312	Creating	the	Digital	Image	326	Digital	Integration	and	Workflow	in	Mammography	358	Quality	Assurance	for	Full	Field	Digital	Mammography	370	Nonimaging
Components	of	the	FFDM	Network	381	Unit	4	DIAGNOSTIC	PROCEDURES	AND	BREAST	CANCER	TREATMENT	391	Chapter	19	Chapter	20	Chapter	21	Chapter	22	Chapter	23	Diagnostic	Procedures	392	Minimally	Invasive	Needle	Breast	Biopsy	409	Breast	MR	477	Breast	Cancer	Diagnostic	Technologies:	Today	and	Tomorrow	505	Breast	Cancer
Treatments	523	Glossary	544	Index	579	xiii	Unit	1	Mammography—	Common	Topics	Chapter	1	History	of	Mammography	Those	who	cannot	remember	the	past	are	condemned	to	repeat	it.	MRI	does	not	improve	staging	compared	with	conventional	methods	in	early	breast	cancer.	The	purchase	of	selenium	plates	to	capture	the	latent	image	and	the
purchase	of	a	processing	and	conditioning	unit	were	required	to	produce	these	lower-dose,	better	resolution	images	with	its	wonderful	edge-enhancing	capability.	Magnifying	glass	A	radiologist	can	activate	the	magglass	(icon)	on	a	digital	reviewstation	and	move	it	throughout	the	image.	Asynchronous	transfer	mode	(ATM)	A	network	technology
based	on	transferring	data	in	packets	of	a	fixed	size.	Digital	mammography,	with	its	higher	equipment	costs	and	required	higher	client	volume,	cannot	financially	be	justified	in	many	smaller	and	rural	facilities.	The	Pioneers	of	NMR	and	Magnetic	Resonance	in	Medicine:The	Story	of	MRI.	If	the	image	is	taken	using	magnification	or	implant
displacement	techniques,	this	must	also	be	noted	on	the	image.	Uninterruptible	power	supply	(UPS)	A	safety	device	between	incoming	power	and	the	computer.	The	technologist’s	creativity	will	be	critical	in	difficult	cases	where	convention	does	not	work.	2	cm	A	B	Figure	9-11	Medial	or	lateral.	(A)	Molybdenum:	4.5	cm	compressed	thickness.	Cooper’s
ligaments	Supportive	structures	of	the	breast;	fibrous	membranes	that	incompletely	sheathe,	but	support	the	lobes	of	the	breast.	It	may	mean	changes	in	job	descriptions	as	workers	in	different	areas	find	that	the	change	in	workflow	requires	new	skills.	Smart	phototimers	recognize	and	compensate	for	breast	thickness	as	the	positions	change.	In	this
case,	it	would	be	easy	to	miss	micrometastases.	Although	it	is	impossible	to	totally	eliminate	dust	from	the	atmosphere	in	a	clinical	darkroom,	certain	precautions	can	be	taken	to	minimize	it.	The	two	major	roles	of	computer-aided	detection	(CAD)	in	mammography	are	detection	and	classification.	One	of	four	areas	of	a	breast	separated	as:	upper,
lower,	inner,	and	outer.	Increased	subject	contrast	can	also	improve	abnormality	visualization.	1/4”	or	about	.5cm	Figure	2-10	Size	of	tumors	found	by	mammography	and	breast	self-examination.	Admit	discharge	transfer	(ADT)	Many	PACS	use	patient	location	information,	for	example,	in	the	management	of	online	storage	and	the	creation	of
worklists.	Every	pixel	in	the	image	is	made	up	of	a	number	of	bits.	Strax	P.	Rotate	the	C-arm	70	to	90	to	accommodate	the	patient’s	body.	This	creates	tension	on	the	skin	surface	and	minimizes	inward	“tenting”	with	needle	insertion.	Technologists	insert	a	CR	cassette	instead	of	a	film	cassette	into	the	mammography	machine,	take	the	x-ray,	and	then
transfer	the	exposed	cassette	into	the	CR	unit	for	processing.	Using	three	variables	(proton	density,	T1,	and	T2	values),	a	highly	resolved	image	can	be	constructed.	Preoperative	localization	Many	suspect	lesions	are	so	small	that	they	cannot	be	felt.	In	most	processors,	maintaining	the	correct	developer	and	wash-water	temperatures	will	ensure	that
the	fixer	temperature	is	stable.	PRINTERS	Although	one	of	the	strengths	of	digital	imaging	is	the	ability	to	make	a	radiology	department	“filmless,”	there	are	still	times	when	hardcopy	images	must	be	printed	from	the	PACS	or	the	acquisition	workstation.	The	source	of	the	artifact	must	be	found	through	the	process	of	elimination.	Acquisition	and
workflow	issues	in	digital	mammography	Appl	Radiol.	A	6:00	lesion	is	free	of	superimposition	in	this	projection.	A	patient	advocate	is	a	relatively	new	position	found	in	many	mammography	centers.	When	the	CR	cassette	is	inserted	into	the	plate	reader,	dual	red	laser	lights	scan	the	IP,	one	on	each	side	of	the	plate.	Genetic	testing	has	become	more
commonplace	for	women	at	high	risk	of	developing	breast	cancer.	The	Core	Curriculum:	Breast	Imaging.	What	is	white	on	the	image	is	displayed	as	black;	what	is	black	is	displayed	as	white.	Slight	Oblique	Position	Performing	the	Study	An	angle	of	5	to	20	in	an	SIO	or	MLO	(or	sometimes	both)	projection	(Figure	7-82)	from	the	CC	will	open	up
overlapped	structures.	Figure	11-48	depicts	the	coefficient	of	contrast	(vertical	axis)	versus	the	x-ray	spectrum	(horizontal	axis)	used	to	make	a	radiograph.The	lower	the	kVp	setting,	the	higher	the	contrast	on	the	film.	Half-Value	Layer	The	half-value	layer	(HVL)	affects	radiographic	contrast	and	dose.	This	category	contains	lesions	for	which	one-
stage	surgical	treatment	could	be	considered	without	preliminary	biopsy.	2007;188:377–384.	Figure	15-8	Compare	the	size	of	a	human	hair	and	a	series	of	pixels.	Spin	echo	(SE)	An	RF	pulse	sequence	where	a	900	excitation	pulse	is	followed	by	a	1800	refocusing	pulse.	National	Council	on	Radiation	Protection	and	Measurement	issued	a
mammography	user’s	guide.	X-ray	tube	targets	Mo	(molybdenum)	and	Rh	(rhodium)	are	useful	for	analog	mammography	because	of	the	characteristic	x-ray	energies	generated	at	17	and	19	keV	(Mo)	and	20	and	23	keV	(Rh);	nearly	ideal	energies	for	imaging	the	breast	and	achieving	good	contrast	with	low	dose.	Improvement	in	mammography
interpretation	skills	in	a	community	radiology	practice	after	dedicated	teaching	courses:	2-year	medical	audit	of	38,633	cases.	(B)	Image	of	complete	axillary	region.	Lossy	compression	is	not	allowed	for	use	with	mammograms.	Reduction	mammoplasty	Breast	reduction	surgery.	This	problem	is	evident	with	the	mammogram,	where	vertical	and
horizontal	measurements	are	fairly	easy	to	determine	but	the	accurate	depth	measurement	is	elusive.	It	is	investigation.	The	time	saved	is	used	to	complete	two	to	three	more	examinations	per	hour.	BI-RADS	Assessment	Categories	•	287	•	Category	3	Benign	Finding—Initial	Short-Interval	FollowUp	Suggested:	A	finding	placed	in	this	category	should
have	less	than	a	2%	risk	of	malignancy.	When	a	woman’s	physician	requests	a	mammogram,	the	woman’s	initial	reaction	is	often	fear.	Philadelphia:	Lea	and	Blanchard;	1845.	The	tubing	of	the	butterfly	needle	is	attached	to	a	20-cc	syringe,	held	by	an	assistant.	Fewer	young	radiologic	technologists	choose	to	work	in	mammography	for	similar	reasons
as	the	radiologists.	Slight	oblique	views	at	10	to	15	in	either	direction	will	offset	overlapped	structures.	Image	Something	that	reproduces	the	likeness	of	a	subject,	often	a	person.	The	moment	of	the	domains	is	random	in	unmagnetized	materials,	and	point	in	the	same	direction	in	magnetized	materials.	With	analog	imaging,	the	radiologist	is	able	to
interpret	films	quickly;	average	interpretation	time	per	case	is	1.4	minutes.	This	is	perhaps	an	outmoded	concept.	A	common	application	of	middleware	is	to	allow	programs	written	for	access	to	a	particular	database	to	access	other	databases.	NCI,	US	NIH	SEER	Program.	So	what	appears	to	be	a	negative	is	mitigated	by	digital	imaging’s	strengths.
Figure	11-47	illustrates	this	concept	for	two	types	of	x-ray	B	Figure	11-45	(A)	In	a	single-screen	cassette,	the	emulsion	side	of	the	film	faces	the	screen.	Clustering	A	method	of	connecting	multiple	computers	and	making	them	act	like	a	single	machine.	Translational	research	working	group.	In	1992,	the	ACR	published	guidelines	recommended	for
successful	QA	programs	and	necessary	for	ACR	accreditation.	This	year,	you	image	Jane	Doe.	Occasionally	they	can	appear	more	dense.	Rochester,	NY:	Mt.	Hope;	1994.	2008;113:2498–2514.	1990;174(3):638.	Perform	the	CC	to	image	as	much	medial	tissue	as	possible.	The	1985	Nationwide	Evaluation	of	X-ray	Trends	(NEXT-85)	evaluated	dose	and
image	quality	at	232	sites	in	the	United	States	and	found	disturbing	results.2	Only	64%	of	facilities	had	acceptable	processing	conditions.	Some	common	values	would	be	50	m	spatial	resolution	(equivalent	to	10	lp/mm)	and	12	bits	(212		4096)	of	gray	scale.	How	can	a	facility	control	the	invisible	magnetic	flux	lines?	Tough	choices.	Visualization	of	one
portion	of	the	breast	will	be	“sacrificed”	in	each	standard	position	to	completely	capture	other	areas	(Figure	1-7A–C).	The	percentage	of	patients	with	positive	nodes	from	all	patients	who	have	been	diagnosed	with	cancer.	Also	at	high	risk	for	breast	cancer	are	patients	with	dense	breast	tissue,	and	those	with	ambiguous	mammogram	results.	If	you
are	using	developer,	has	it	been	mixed	and	matched	to	the	type	of	film	you	are	using	to	provide	you	with	a	high-contrast	image?	SHAPE,	SIZE,	AND	MOTION	Look	for	symmetry	of	the	breasts;	they	should	be	mirror	images.	Once	the	lesion	is	visualized	within	the	specimen,	a	sewing	needle	is	passed	through	the	tissue	adjacent	to	the	lesion.	Determine
whether	a	lesion	is	medial	or	lateral	to	the	nipple	and	its	distance	from	the	nipple	(Figure	9-11)	from	the	CC	projection;	superior	and	inferior	cannot	be	determined	from	the	CC.	In	this	case,	the	composition	of	the	breast	tissue,	adipose	versus	glandular,	is	not	taken	into	account.	The	repeat/reject	analysis	measures	the	efficiency	of	the	department’s
technical	aspects,	and	the	Outcomes	Audit	measures	the	efficiency	of	the	film	readings.	(800)-395-LOOK	National	Breast	Cancer	Coalition	(NBCC)	supports	national	and	local	advocacy	efforts	in	legislation,	regulation,	and	funding	to	benefit	breast	cancer	patients,	survivors,	and	women	at	higher	risk	for	breast	cancer.	1989;173:65.)	5	254	•	Unit	2	/
Film/Screen	Mammography	•	Using	a	low	kVp	setting	•	Compressing	the	breast	adequately	single	emulsion	double	emulsion	emulsion	base	emulsion	Figure	11-50	The	emulsion	layer	of	single-emulsion	film	is	thicker	than	an	emulsion	layer	of	double-emulsion	film.	MetLife	Mature	Market	Institute	Analysis	Population	Projection	Program,	2000.	When
compared	with	routine	breast	imaging,	the	magnification	ranges	are	as	follows:	nongrid	technique	grid	technique	1.9	increase	in	dose	0.9	increase	in	dose	u	2	mag	u	1.4	mag	nongrid	technique	grid	technique	4	increase	in	dose	1.7	increase	in	dose	To	maintain	acceptable	doses	and	exposure	times,	“grids	are	not	recommended	for	use	with
magnification	since	both	the	air	gap	.	Figure	21-27	illustrates	the	reformat	capability.	After	converting	to	digital	mammography,	many	facilities	are	reclaiming	workspace	formerly	occupied	by	the	darkroom,	film	library,	and	mammography	rooms	into	increased	space	for	office,	storage,	client	dressing	rooms,	or	larger	waiting	rooms.	120	•	R	CC	Unit	1
/	Mammography—Common	Topics	L	CC	A	R	CC	L	CC	L	CC	I	L	CC	R	CC	L	CC	F	L	CC	R	CC	L	CC	H	G	R	CC	R	CC	D	E	R	CC	L	CC	B	C	R	CC	R	CC	L	CC	R	CC	J	L	CC	Figure	7-24	Craniocaudal	mammogram—good	versus	better.	Accessed	May	18,	2010.	Digital	imaging	benefited	from	silicon	pixel	development	and	from	computer	enhancement	capabilities.
Visualization	of	the	Skin	Line	Another	obsolete	requirement	from	xeroradiography	was	to	visualize	the	skin	line.	Posture	Both	the	patient	and	technologist	will	find	it	easier	if	the	patient	is	standing	rather	than	sitting	for	the	mammogram.	DIRECT-TO-DIGITAL	DETECTORS	(FLAT	PANEL	DETECTORS)	Flat	panel	detectors	refer	to	detectors	that	are
built	as	large	assemblies	that	automatically	generate	images	when	exposed	to	x-rays.	See	Biological	characterization	technologies	diagnostic.	The	lesion	must	lie	along	the	line	drawn	through	the	point	perpendicular	to	the	film	(dotted	line).	•	Encouraged	the	manufacturing	of	high-quality	mammography	machines	(see	Chapter	11).	.	Breast	Cushions
Patient	comfort	has	always	been	a	priority	for	mammography	technologists,	but	in	the	past	this	was	often	counterproductive	to	image	quality	in	some	way.	Lesion	segmentation	provides	important	clinical	characteristics	of	a	tumor	(such	as	shape,	size,	texture,	borders,	and	signal	heterogeneity).	A	program	to	improve	mammography	skills	of	practicing
radiologic	technologists.	The	National	Council	on	Radiation	Protection	and	Measurements	(NCRP)	established	guidelines	that	require	using	a	dedicated	unit	when	performing	screen–film	mammography.4	A	dedicated	mammographic	unit	is	the	only	type	of	equipment	that	is	specifically	designed	to	adequately	visualize	the	parts	of	the	breast	from
which	cancer	develops.	With	this	in	mind,	a	three-view	study	of	the	contralateral	breast	will	give	the	radiologist	a	better	opportunity	to	diagnose	a	new	malignancy	(Figure	8-9).	Radiography.	Smart	phototimers	do	not	need	additional	adjustments	to	the	density	setting.	With	digital	imaging,	we	cannot	have	photosensors	located	“under	the	cassette”
because	there	is	no	cassette.	These	glands	are	a	specialized	sebaceous	type	providing	lubrication	during	lactation.	This	may	make	the	cancer	cells	more	sensitive	to	radiation.	A	true	spiculated	mass	(B)	will	have	lines	that	disappear	into	the	center	of	the	abnormality.	Women	avoid	or	cancel	appointments	for	mammograms	when	there	is	a	long	delay.	A
Preparing	and	fixing	the	slides	quickly	prevents	the	cells	from	air-drying,	which	could	prevent	an	accurate	diagnosis.	the	patient	and	is	reabsorbed	into	the	breast	tissue	within	a	week.	Also,	be	aware	that	some	vendors	offer	better	help	desks	than	others.	Postmenopausal	women	with	ER	,	PR	tumors	may	or	may	not	be	advised	to	do	the	combination
therapy,	but	they	are	always	advised	to	use	hormone	therapy.	However,	experts	voice	concerns	that	soon	the	demand	for	mammograms	will	exceed	the	capacity	to	get	the	job	done.	FDA	American	College	of	Radiology,	ACR	Practice	Guideline	for	the	Performance	of	Screening	and	Diagnostic	Mammography,	2008	(Res.	This	will	ensure	that	corrective
measures	are	taken	promptly	and	that	each	member	will	be	prepared	to	file	any	necessary	paperwork	that	the	facility	requires.	On	the	flat-field	image	they	are	relatively	easy	to	discern	(A,B).	A	reporting	workstation	will	commonly	have	multiple	displays,	usually	2	or	4	screens,	to	allow	for	the	simultaneous	display	of	multiple	images.	Gamma	rays	and
x-rays	are	two	of	the	types	of	energy	waves	often	used	in	medicine.	Radiology.	This	is	the	faster	review	process	of	the	two.	The	difficulty	in	differentiating	the	“whites”	(white	cancer	versus	white	fibroglandular	tissue)	lies	in	the	narrow	dynamic	range	of	film.	An	area	of	asymmetry	(arrow)	in	the	present	mammogram	(A)	is	unchanged	in	comparison	to
this	patient’s	prior	mammogram	(B)	1.5	years	earlier.	The	removal	of	the	superimposed	milk	improves	visualization	of	the	breast	tissue	(Figure	5-26	A,	B).	Axillary	lymph	nodes	are	usually	larger	in	size	(in	fact,	they	might	be	as	large	as	2	inches)	but	of	the	same	composition	of	intramammary	lymph	nodes,	with	greater	fatty	replacement.	A	measure	of
a	dose	of	ionizing	radiation.	These	data	are	collected	from	various	medical	facilities	including	hospitals,	physicians’	offices,	therapeutic	radiation	facilities,	freestanding	surgical	centers,	and	pathology	laboratories	and	is	reported	to	a	central	statewide	registry.	You	may	need	to	bend	the	patient	forward	at	the	waist	to	prohibit	the	abdomen	from
interfering	with	the	image.	(Follows	#14	above)	Different	intensifying	screen	used	16.	Performing	the	Study	Figures	7-70	and	7-71	illustrate	correlation	of	the	location	of	the	abnormality	with	the	appropriate	angle	of	the	C-arm,	and	Figures	7-72,	7-73,	and	7-74	illustrate	the	application	of	tangential	positioning.	This	is	the	information	that	is	contained
within	a	radiology	information	system	(RIS),	a	hospital	information	system	(HIS),	or	a	mammography	information	system	(MIS).	Multidirectional	vacuum-assisted	devices	allow	the	biopsy	chamber	to	rotate	360°.	Diffusion	of	the	developer	through	the	thickened	emulsion	layer	requires	(1)	a	longer	immersion	time	in	the	developer	tank,	(2)	an	increase
in	the	developer	temperature,	and	(3)	movement	of	the	film	through	the	rollers	in	a	serpentine	pattern	to	bend	and	flex	the	film.	Patients	are	always	asking	if	you	have	“that	new	machine	that	doesn’t	squeeze	the	breast.”	As	technology	marches	on	there	is	no	limit	to	the	innovative	approaches	scientists	and	engineers	dream	up	to	detect	breast	cancers
earlier,	less	invasively,	and	less	painfully.	They	illustrate	the	richness	and	possibilities	for	innovation	with	MRI	to	tease	out	information	from	the	hydrogen	atoms	in	various	types	of	body	tissues.	First,	younger	women’s	breasts	are	more	radiosensitive.	Glossary	File	transfer	protocol	(FTP)	A	protocol	used	to	transfer	files	and	software	between	two
computer	systems.	Together,	they	provide	a	complete	image	of	all	of	the	breast	tissue	for	most	patients.	specification	of	tube	current	can	be	misleading	in	predicting	x-ray	output.	Recently+Released+Reports.	If	there	is	unilateral	lymph	node	involvement	on	the	ipsilateral	side,	it	is	likely	that	the	patient	has	an	inflammatory	carcinoma.	The	digital
detector	is	composed	of	millions	of	pixels.	She	or	he	then	exposes	four	films	consecutively	to	image	a	4-cm	thick	phantom	of	acrylic	or	BR-12,	using	the	same	kilovolt	peak,	same	cassette,	same	density	setting,	and	same	AEC	receptor	placement.	Medicare	currently	reimburses	$50	more	for	a	digital	mammogram	than	for	an	analog	mammogram,	yet
the	typical	postmenopausal	client	receives	little	benefit	from	a	digital	examination.	Vasovagal	response	A	condition	characterized	by	anxiety,	nausea,	respiratory	distress,	and	fainting;	due	to	vasomotor	and	vagal	disturbances.	Cable	News	Network.	A	lesion’s	relationship	to	the	nipple	will	change	from	one	projection	to	another.	Prior	mammograms
(where	and	when).	If	the	lesion	is	discernible	on	the	radiographs	of	the	biopsy	specimen,	Logan-Young	reviews	the	tissue	with	the	pathologist.	Generally,	reconstructive	surgery	follows.	The	patient	will	be	more	likely	to	comply	if	she	understands	the	reasons	behind	the	requests.	Accessed	October,	2009.	Tabar	L,	Dufy	SW,	Burhenne	L.	Sarasota
Herald	Tribune.	Use	the	same	type	of	bulbs	throughout	the	department	on	any	viewbox	that	mammograms	may	be	read	on	because	different	brands	of	bulbs	may	have	varying	luminance	and	color	spectrums.	However,	note	that	central-tomedial	abnormalities	evident	on	the	CC	projection	and	superior	abnormalities	present	on	the	MLO	projection	can
often	be	lost	on	the	opposing	view.	Breast	calcification	and	mass	detection	with	mammographic	anode-filter	combinations	of	molybdenum,	tungsten,	and	rhodium.	On	the	basis	of	the	1972	BIER	report,	it	has	been	estimated	that	1	rad	of	absorbed	radiation	to	the	tissue	of	the	breast	would	increase	the	risk	of	cancer	by	1%,	to	yield	a	total	risk	of	7.07%
over	a	lifetime.	Baines	CJ,	Miller	AB,	Wall	C,	et	al.	In	contrast,	digital	mammography	separates	these	three	roles.	The	cost	for	genetic	testing	can	range	from	several	hundred	to	several	thousand	dollars.	Confirm	removal	of	the	tumor	Identify	postsurgical	fluid	collections	Detect	residual	and	recurrent	tumor	Screen	the	contralateral	breast	for	cancer
Screen	the	ipsilateral	breast	for	new	primary	cancer	Some	recommend	mammography	of	the	affected	breast	after	lumpectomy	and	before	radiation	to	have	a	baseline	study	of	the	postsurgical	changes,	as	radiation	can	exacerbate	these	changes	(and	create	new	ones)	and	complicate	the	mammographic	picture.	Parker	SH,	Jobe	WE.	Because	the
procedure	is	stressful,	it’s	possible	that	the	patient	will	feel	faint.4	The	technologist	assisting	with	the	localization	should	be	compassionate	and	attentive	to	the	patient’s	needs,	and	keep	an	eye	on	her	condition.	Available	at:	display/article/113619/1189067.	Mammography	Overview.	Place	a	hand	on	the	handrail	for	support.	Bring	the	compression
paddle	down	while	holding	breast	in	place	(Figure	7-61).	See	Diagnostic	technologies	imaging.	Verification	of	the	coordinates	among	the	biopsy	team	is	critical	to	ensure	correct	transfer.	1994;6(5):26–31.	A	DVD	can	be	dual	sided;	the	technology	also	allows	the	DVD	to	have	multiple	layers,	creating	an	increase	in	storage	capacity.	If	the	technologist
and	clinician	consider	the	distribution	of	a	patient’s	glandular	parenchyma,	they	can	select	a	projection	that	allows	imaging	of	an	abnormality	against	a	background	of	fat	(Figure	20-55).	(B)	On	a	subsequent	mammogram,	much	more	lateral	and	posterior	tissue	is	brought	into	view,	demonstrating	a	cancer	(arrow).	Spin–echo	sequence—To	produce	a
T2-weighted	image,	a	long	TR	is	used	to	eliminate	the	effect	of	T1,	and	a	long	TE	is	used	in	order	not	to	eliminate	the	effect	of	T2.	Surveillance,	epidemiology,	and	ends	results	(SEER)	Program	that	maintains	statistics	on	cancer	in	the	United	States.	There	is	no	longer	a	need	to	worry	about	films	that	have	been	sent	out	to	referring	physicians	not
being	returned;	the	images	will	This	is	the	primary	reason	why	FFDM	conversion	is	usually	delayed.	Radioactive	material	Also	called	a	radioactive	substance.	Flooded	replenishment	refreshes	the	developer	tank	every	16	hours	of	operation.	Elmore	J,	Armstrong	K,	Lehman	C,	et.	Tamoxifen	A	synthetic	drug	used	to	treat	breast	cancer	in	women.
Without	the	wet	dressing,	the	contrast	may	dry	on	the	nipple,	plugging	the	duct	and	preventing	the	discharge	of	the	remaining	contrast	agent.	Any	program	that	complies	with	MQSA	standards	will	include	these	elements;	this	discussion	gives	the	technologist	a	perspective	of	the	importance	of	each	element	that	is	involved	and	that	should	be
considered	when	establishing	a	QA	program.	Accessed	September	21,	2009.	If	using	an	independent	thermometer,	a	digital	type	is	best	because	they	are	more	accurate.	Manufacturers’	applications	specialists	can	address	AEC	detector	size	and	placement	for	each	unit.	(A)	Orientation	of	the	C-arm	rotation	for	a	SIO	projection	with	the	arm	up	and
over.	Figure	13-1	The	sensitometer	exposes	a	film	with	a	simulated	step	wedge.	(Photo	courtesy	of	Naviscan	PET	Systems,	Inc.)	reported	using	light	to	image	lesions	of	the	breast.	In:	Medicine	and	Public	Health:The	Power	of	Collaboration.	October	4,	2004:17.	Recall	rate	The	percentage	of	patients	among	all	mammography	patients	who	are
recommended	for	further	diagnostic	evaluation.	Usually	this	is	a	temporary	side	effect,	but	it	can	be	long	lasting.	The	hope	is	that	this	technology	may	help	to	decrease	the	number	of	biopsies	performed	on	benign	lesions.	In	most	cases,	the	twoprojection	mammogram,1,2	the	cranial–caudal	(CC)	and	the	mediolateral	oblique	(MLO)	projections,
provides	the	best	coverage	of	the	breast	tissue.	1994	Rochester,	NY:	Mount	Hope	Publishing.	This	will	save	time	for	the	file	room	staff	and	frustration	on	the	part	of	the	radiologist.	rolled	compression	Figure	7-85	Rolled	view.	When	specificity	is	calculated,	it	is	usually	greater	than	90%.	It	is	easier	to	position	a	small	breast	on	the	smaller	receptor	and
a	large	breast	on	a	larger	receptor.	B	J	M	RCC	J	M	LCC	LO	C	•	111	D	Figure	7-10	Skin	detail.	This	image	is	produced	by	the	absorption	of	a	light	photon,	creation	of	a	stable	latent	image,	amplification	by	a	chemical	reducing	agent	and	subsequent	fixing	and	washing.	It	is	proven	effective	in	imaging	most	types	of	breast	disease,	is	a	cost-effective
process	that	has	improved	dramatically	over	its	85	years	in	clinical	service,	and	is	an	established	technique	for	practitioners	to	perform	and	troubleshoot.	The	complex	conditions	that	exist	in	positioning	for	mammography	also	apply	to	stereotactic	biopsy.	Large	and	small	breasts	all	fit	neatly	on	an	8"x10"	film.	The	amount	of	milk-producing	tissue	is
essentially	the	same.	These	silver	halide	grains	are	uniform	in	size	and	morphology,	have	the	highest-average	gradients,	the	highest	optical	density	darkening	(D-max),	and	cover	the	full	range	of	optical	densities	because	identical	grains	form	a	latent	image	at	the	same	level	of	exposure.28	Cubic	grain	films	are	less	affected	by	variations	in	the
processing	cycle;	however,	they	will	react	favorably	to	extended	cycle	processing,	although	not	nearly	to	the	extent	3D	films	respond.	Have	patient	hold	onto	handrail,	as	he	pulls	himself	closer	to	the	unit.	Diagnostic	Performance	of	Digital	versus	Film	Mammography	for	Breast	Cancer	Screening—The	Results	of	the	American	College	of	Radiology
Imaging	Network	(ACRIN)	Digital	Mammographic	Imaging	Screening	Trial	(DMIST).	Bit	Short	for	binary	digit,	which	is	either	a	“0”	or	a	“1.”	This	represents	all	the	data	in	a	computer.	imaging	is	expected	to	improve	clinical	performance	relative	to	film	imaging	due	to:	1.	Many	radiology	facilities	have	already	converted	most	of	their	imaging	to	digital;
mammography	has	been	the	last	holdout	because	of	its	demanding	technical	requirements.	Mann	RM,	Kuhl	CK,	et	al.	Sometimes	the	projection	providing	the	shortest	skin-toabnormality	distance	may	not	demonstrate	the	abnormality.	SUMMARY	The	history	of	mammography	began	with	good-natured	discussion	and	scientific	curiosity	in	1924.	In	my
opinion,	a	professional	technologist	is	someone	who	can	do	more	than	produce	a	quality	diagnostic	image;	he	or	she	is	the	person	who	understands	the	many	factors	involved	in	creating	that	image	and	controlling	its	quality.	SUMMARY	Having	a	mammography	examination	is	a	frightening	experience	for	most	women,	but	the	mammography	facility
can	help	calm	those	fears.	Automatic	Optimization	of	Parameters	Mode	With	FFDM	technology,	there	is	no	automatic	exposure	control	(AEC)	as	we	know	it	with	film/screen	mammography.	1	in	20	patients	(1%	to	5%)	may	be	claustrophobic.	Bassett	LW,	Hirbawi	IA,	DeBruhl	N,	et	al.	This	allows	the	breast	to	hang	suspended	through	the	table	opening.
Technology	continues	to	change	and	advance	at	a	rapid	pace,	and	as	it	does,	older	technology	becomes	obsolete.	The	lesion	must	be	located	somewhere	on	this	line.	Lesion	segmentation.	Breast	MRI	in	the	evaluation	of	eligibility	for	accelerated	partial	breast	irradiation.	2006;241:47–53.	The	axillary	lymph	nodes	are	also	removed.	•	Prophylactic
surgery—This	type	of	surgery	involves	removing	as	much	of	the	at-risk	tissue	as	possible	in	order	to	reduce	the	chance	of	developing	cancer.	In	a	PACS	environment	this	is	often	used	to	transfer	files	from	the	HIS	or	the	RIS	to	PACS	and	vice	versa.	If	so,	what	additional	storage	and	software	upgrades	will	be	required	for	the	new	digital	mammography
service?	(B)	An	analysis	worksheet	used	to	calculate	the	repeat/reject	rate.	It	has	electromagnetic	properties	(physics),	and	is	present	in	the	water	found	in	60%	of	the	human	body’s	tissues	(biology).	Distance	from	tip	of	needle	to	sample	notch	(Figure	20-38).	Aluminum	and	zinc	when	clumped	together	can	mimic	microcalcifications.	Evaluate	fat
necrosis	that	presents	as	tissue	distortion	with	right-angle	views.	The	attachment	of	the	breast	to	the	chest	wall	can	have	an	excessively	thin	pedicle	(A)	or	excessively	wide	pedicle	(B)	vertically,	in	comparison	to	a	“normal”	width	pedicle	(C)	adding	to	the	complexity	of	positioning.	This	100%	compliance	rate	is	2.4	times	the	number	of	actual
mammograms.	Image-guided	biopsy	of	non-palpable	breast	lesions	In:	Harris	JR,	ed.	Line	spread	function	(LSF)	exerts	its	effect	when	an	x-ray	photon	strikes	the	intensifying	screen;	this	occurs	at	varying	depths	within	the	screen,	depending	on	the	energy	level	of	the	photon.	Rim	Calcifications	Rim	calcifications	occur	along	the	border	of	a	benign
mass	(Figure	6-24).	The	output	voltage	is	not	completely	smooth.	Monsees	B.	The	use	of	some	drugs,	specifically	doxorubicin	and	epirubicin,	cause	the	loss	of	hair.	Disadvantages	of	Analog	Imaging	As	good	as	analog	imaging	is,	it	does	have	some	disadvantages.	Visual	indicators	are	equally	important.	This	alone	may	save	money,	but	still	you	should
be	aware	of	the	possible	need	for	additional	bandwidth,	storage,	and	PACS	software	and	workstation	updates.	A	commonsense	approach	will	make	a	patient	feel	comfortable	and	welcome,	as	if	she	were	a	guest	rather	than	a	clinical	specimen,	and	can	help	her	through	a	difficult	situation.	The	unit	should	be	able	to	sustain	this	exposure	for	a	minimum
of	3	seconds.	Next,	bend	the	elbow	and	gently	rest	the	patient’s	hand	(rather	than	gripping),	on	the	handrail.	(J)	Axilla.	This	problem	most	likely	accounts	for	a	majority	of	the	extra	views	in	mammography;	it	is	easier	to	find	cancer	than	to	call	a	mammogram	normal.	The	clinician	advances	the	biopsy	needle	into	the	breast	to	the	appropriate	depth.
Boice	JD,	Land	CE,	Shore	RE,	et	al.	The	data	is	read	by	illuminating	the	disc	with	laser	light.	(C)	Place	one	hand	posterolateral	to	breast	tissue.	1996;12(5):340–341.	X-ray	facilities	could	continue	to	use	their	general	allpurpose	x-ray	machines	to	produce	breast	images	with	xeroradiography	by	changing	only	the	recording	medium.	Of	course,	the
higher	the	bandwidth,	the	more	costly,	but	this	needs	to	be	assessed	in	relation	to	the	productivity	of	the	radiologists	and	the	patient	volume.	(A)	Right	and	left	MLO	mammograms	demonstrating	calcium	superiorly	in	the	right	breast,	not	evident	on	the	craniocaudal	projection.	Abdominal	wall	Ipsilateral	arm	Rare	instances	of	distant	migration	•
Siliconomas	•	Granulomas	•	Fibrosis	•	Loco-regional	pain	or	tenderness	Although	intracapsular	leak	is	less	worrisome,	a	failed	implant	should	be	detected	as	soon	as	possible	to	prevent	extracapsular	Chapter	10	/	Practical	Applications	in	Problem	Solving	•	213	•	Axilla	views	to	evaluate	silicone	spread	into	the	lymph	nodes	•	Additional	projections	to
assure	visualization	of	the	entire	breast	Figure	10-40	Extracapsular	leak.	Andolina,	Shelly	Lillé.	MLO	K	M	S	T	A	S	LMLO	LMML	90°	QM	55mm.	For	example,	an	MLO	projection	demonstrates	an	abnormality,	not	readily	A	B	Figure	20-69	Abnormality	on	one	view.	This	way,	she	will	know	what	she	is	expected	to	do	and	will	cooperate,	making	the
mammogram	a	more	pleasant	experience	for	both	the	patient	and	the	technologist.	Mammary	gland	One	of	the	two	half-moon-shaped	glands	on	either	side	of	the	adult	female	chest,	which	with	fatty	tissue	and	the	nipple	make	up	the	breast.	The	resulting	“heel-effect”	image	in	mammography	is	oriented	from	chest	wall	to	nipple,	unlike	the	left-to-right
direction	of	the	diagnostic	radiology	x-ray	tube.	Any	deviation	in	temperature	for	either	component,	however	slight,	will	impact	the	processed	films.	Synchrotron	radiation	(SR)	technology	The	use	of	high-intensity	monoenergetic	radiation	photons,	collimated	and	polarized	to	image	the	breast.	Development	of	mammography.	Several	other	companies
are	in	the	FDA	review	process	for	approval	of	their	CR	mammography	systems.	Neglecting	mammography.	Tomosynthesis	is	a	3D	method	of	imaging	that	can	reduce	or	eliminate	the	tissue	overlap	effect.	Skin	Thickening	Skin	thickening	may	occur	secondary	to	edema	or	may	occur	at	any	site	of	surgical	incision.	Mutations	in	BrCA1	or	BrCA2	account
for	5%	to	10%	of	all	breast	cancer,	which	translates	into	10	to	20,000	new	cases	of	breast	cancer	in	the	United	States.	People	do	not	voluntarily	schedule	themselves	for	an	annual	total	body	x-ray	to	see	if	a	bone	is	fractured	or	if	plaque	is	accumulating	in	a	coronary	artery.	In	the	example	earlier,	the	horizontal	coordinate	should	be	a	negative	number
of	approximately	10	mm;	the	vertical	coordinate	should	be	a	positive	number,	approximately	18	mm.	Cooper’s	ligaments	are	not	elastic,	like	breast	tissue.8	Once	stretched,	for	example	when	the	breast	increases	in	size	during	pregnancy	or	by	weight	gain	Figure	5-7	Cooper’s	ligaments.	The	FDA	once	again	allows	use	of	silicone	implants.	Because	the
polish	covers	the	phosphor	coating	of	the	screen,	it	blocks	the	emitted	light	during	exposure	and	causes	an	artifact	on	the	image.	Energy	from	the	x-ray	is	converted	directly	to	electron	hole	pairs	in	an	amorphous	selenium	TFT	flat	panel	detector.	If	an	excess	amount	of	hypo	is	retained	on	the	films,	it	is	usually	because	the	films	were	B	Figure	13-7	(A)
A	drop	of	hypo	retention	test	chemical	is	placed	on	a	clear	portion	of	a	processed	film.	Bedford,	MA.)	334	•	Unit	3	/	Digital	Mammography	x-ray	tube	housing	detector	amp.	The	body	is	excellent	at	protecting	itself;	it	organizes,	collects,	and	encapsulates	the	blood,	forming	a	walled	mass.	screen-film	mammography,	6t	X-ray	emission	spectra,	226–227,
227f	X-ray	field,	300	X-ray	image	functions	in,	327	X-rays,	production	of,	226–227,	227f	X-ray	tube	housing,	220f	X-ray	tubes,	237–243	anode	angle	and,	239–240,	240f	filtration	for,	237–238	focal	spot	projection	and,	236f,	240,	241f,	242f	half-value	layer	for,	238	•	593	heel	effect	and,	238–240,	239f,	240f	measured	output	rate	of,	237	new	designs	for,
241–243,	242f–243f	stationary	vs.	The	mammography	x-ray	tube	is	“special”	due	to	the	focal	spot	size	and	target	materials	used.	Additionally,	if	too	much	of	the	shoulder	and	upper	axilla	are	under	the	compression	paddle,	it	will	prohibit	proper	compression	on	the	lower	portion	of	the	breast.	The	digital	monitors	should	be	positioned	at	right	angles	to
the	film	viewbox	to	minimize	the	spectral	reflection.	Four	named	quadrants	describe	location	in	the	breast:	•	•	•	•	Figure	5-2	Base	and	apex	of	breast.	The	scouted	abnormality	(arrow)	(A)	in	the	CC	projection	shifts	a	great	distance	on	the	stereo	images	(arrow)	(B),	indicating	(for	this	SBB	system)	that	the	abnormality	is	positioned	distal	to	the
biopsy/compression	plate.	Bilateral	discharges	are	generally	caused	by	hormonal	changes	or	are	drug	related.	A	20	MLO	projection	(C)	images	of	this	area	free	of	superimposition	and	yields	more	information	about	this	abnormality.	The	afterglow	from	fluorescent	lighting	can	cause	fogging;	manufacturers	recommend	incandescent	lighting	as	a	source
of	white	light	in	the	darkroom	for	maintenance	and	cleaning.	1993;189:915–917.	80.0	>	age	40	75%	60%	60.0	40.0	20.0	0.0	2000	2010	2020	2030	2040	•	49	2050	Figure	4-9	Mammogram	projections	2000	to	2050	(in	millions).	Fiberoptic	cable	Thin	glass	wires	or	other	transparent	materials	are	used	to	send	digital	data	at	the	speed	of	light.	This	is	the
computer	and	monitor	interface	between	the	gantry	and	the	technologist.	Papillomas	account	for	the	vast	majority	of	cases	of	nipple	discharge	and	the	vast	majority	of	papillomas	are	within	1	cm	of	the	nipple.	Printing	at	the	true	size	setting	assures	that	films	being	used	for	surgical	reference	will	not	confuse	the	surgeon	and	cause	a	biopsy	to	be
performed	in	the	wrong	area	of	the	breast.	It	is	not	always	possible	to	determine	positive	stroke	margin	before	final	positioning.	•	Right-angle	projection—Rules	out	a	pseudomass	of	a	large	mass	in	a	fatty	breast.	Also,	at	any	given	thickness,	milliampere-second	should	decrease	with	increasing	kilovolt	peak.	Current	nationwide	capacity	is	adequate
but	access	problems	may	exist	in	certain	locations.	When	developer	temperature	is	already	increased,	even	a	slight	rise	in	temperature	may	increase	film-fog	or	adversely	affect	the	solution	stability.	All	of	the	procedures	in	this	chapter	can	be	performed	online,	meaning	they	can	be	performed	during	the	same	appointment	as	a	diagnostic
mammogram,	except	preoperative	localization.	Breast	MRI:	the	importance	of	bilateral	imaging.	Breast	Cancer	Facts	and	Figures	2005–2006.	Contour	Change	Externally	the	shape	of	both	breasts	should	be	symmetrical,	with	minor	variations.	There	is	now	convincing	evidence	that	every	woman	with	a	BrCA	mutation	is	at	high	risk	for	breast	cancer,
irrespective	of	whether	she	has	a	family	history	of	breast	cancer	or	not.			Mammographic	Imaging:	A	Practical	Guide	Third	Edition	Third	Edition	Mammographic	Imaging:	A	Practical	Guide	Valerie	F.	Baker’s	scale	A	scale	that	classifies	capsular	contracture,	after	breast	implantation.	The	physicist	evaluates	the	bar-pattern	test	image	by	examining	the
image	and	determining	the	smallest	group	of	line	pairs	that	are	resolved.	Describe	how	the	image	is	affected	when	the	image	receptor	is	placed	too	high	for	both	the	CC	and	MLO	view.	Cambridge:	Blackwell	Science;	1996:27–29.)	SBB	system	1	SBB	system	2	area	of	shift	area	of	shift	or	A	B	stereo	images	stereo	images	scout	image	Figure	20-18	Area
of	shift.	Pendant	positioning	The	use	of	gravity	to	facilitate	positioning	and	imaging	the	posterior	aspect	of	the	breast.	Other	technological	improvements	are	in	the	postprocessing	functions.	A	review	of	articles	from	medical	journals,	newspapers,	and	popular	magazines,	and	topics	from	medical	seminars	and	conferences	suggest	that	the	following
issues,	among	others,	are	the	most	likely	candidates	to	become	the	focus	of	the	future	study	from:	the	medical	community,	healthcare	advocates,	government	agencies,	and	medical	insurance	companies.	(Reprinted	with	permission	from	Andersson,	I.	However,	this	can	be	a	problem	when	the	images	are	being	sent	to	a	surgeon	or	used	as	reference
during	core	biopsy	because	the	location	of	the	area	of	interest	is	difficult,	if	not	impossible,	to	measure	accurately.	Phototimer	designs	have	only	recently	been	adapted	as	effective	for	mammography.	Those	who	do	must	comply	with	initial	training	requirements	followed	by	continuing	experience	and	continuing	education	in	mammography.	If	the
woman	has	certain	connective	tissue	disease	such	as	lupus,	scleroderma,	or	vasculitis.	It	is	the	excess	protons	that	ultimately	provide	the	signal	to	create	the	image.	On	the	film,	measure	the	distance	of	the	lesion	to	the	nipple;	mark	that	point	on	the	sketch.	The	calcium	is	either	superior	or	inferior	(B).	94.	Cathode	rays	are	streams	of	high-speed
electrons	emitted	from	a	heated	cathode	(the	vacuum	tube)	toward	the	phosphor	screen	on	the	inside	of	the	glass	at	the	front	of	the	tube.	Enzyme	A	protein	or	protein-based	molecule	that	speeds	up	a	chemical	reaction	in	a	living	organism.	What	type	of	x-ray	imaging	is	done	during	a	ductogram?	In	extreme	cases,	the	films	may	feel	greasy	and	will
have	a	noticeable	chemical	smell.	To	pan.	If	abnormality	location	is	in	a	negative	quadrant,	coordinates	should	be	negative,	and	so	on	(Figure	20-8).	Affixing	Tegaderm	over	the	compression	device	opening	is	another	positioning	aid	that	helps	provide	stability	when	compressing	the	breast	and	inserting	the	needle.	CR	uses	an	imaging	plate	coated	with
phosphors	to	capture	x-rays	that	pass	through	a	patient.	However,	technological	advances	within	the	last	few	decades	have	shown	that	the	radiation	used	during	a	mammographic	examination	does	not	cause	cancer.	As	this	upper	limit	is	approached,	decisions	have	to	be	made	about	which	examinations	are	to	remain	online,	and	which	can	be	deleted
(note	that	copies	of	all	examinations	will	always	be	available	from	the	archive).	Upon	physical	examination	the	patient	may	exhibit	a	mass;	the	herniation	is	evident	mammographically.	Many	attempts	to	quantify	positioning	accuracy	occur	in	literature.3–6	Although	these	methods	address	important	issues	and	detail	excellent	criteria	to	evaluate
positioning,	the	technologist	should	not	make	this	her	only	focus.	There	is	only	one	type	of	direct	conversion	digital	imaging.	Initial	estimates	of	the	economic	costs	to	comply	with	MQSA	regulations	were	underestimated.	I	love	you!	Thanks	to	my	coauthor,	Shelly	Lillé,	for	her	dedication	and	support	during	the	writing	of	this	edition,	and	to	Kathy
Willison,	coauthor	of	the	first	two	editions	of	Mammographic	Imaging,	for	providing	such	a	solid	base	to	expand	on	and	for	continuing	to	inspire	me	with	her	passion	for	improving	breast	imaging.	(See	Chapter	12	“Darkroom	and	Processing	Considerations	in	Mammography.”)	Standards	for	Image	Quality	The	quality	of	the	images	produced	at	each
facility	will	vary	according	to	each	site’s	equipment	and	processing	conditions.	Having	prior	mammograms	available	for	comparison	is	critical	for	distinguishing	new	abnormalities.	Direct	radiography	(DR)	Technology	where	x-ray	energy	is	converted	directly	into	digital	data	without	the	need	for	an	intermediate	store-and-read	step.	Apocrine
metaplasia	is	a	change	occurring	in	the	epithelial	cells	where	they	exhibit	characteristics	of	apocrine	sweat	glands.	Tangential	(TAN)	View	Application	The	basis	of	the	tangential	view	first	described	by	LoganYoung10	is	to	skim	the	area	of	interest	with	the	x-ray	beam	and	image	it	within	the	subdermal	fatty	layer	of	tissue,	where	it	will	Figure	7-66
Axilla	position.	1995;196:811–815.	Clark	R,	Geller	B,	Peluso	N,	et	al.	2006;239:375–383.	Available	at:	www.auntminnie.com/index.aspx?secspt&subtir&pagdis&	ltemld74564.	Modern	digital	infrared	cameras	can	image	the	breast	with	significantly	improved	spatial	and	thermal	resolution	than	the	older	systems.	Each	set	has	23	single	chromosomes,	22
autosomes,	and	an	X	or	Y	sex	chromosome.	See	Scintimammography	Mole	marker,	110,	110f	Moles,	83,	84f	Molybdenum	target	tube,	5	Monitors,	for	digital	mammography,	329,	348,	350f	Monoclonal	antibodies,	543	Montgomery	glands,	64	Mortality	rates	of	breast	cancer,	17–18,	17t,	18t	Mosaic	imaging,	166	Motion	artifacts,	107–108,	109f	MQSA.
58	•	Unit	1	/	Mammography—Common	Topics	Digital	Images	MD	MD	2.3	minutes/case	RT	14.1	minutes/case	Figure	4-14	Digital	images.	Pectus	Excavatum	(Sunken	Chest)	This	patient	presents	with	a	sunken	sternum	and	rib	cage.	Once	the	cannula	passes	beyond	the	sphincter	of	the	orifice,	it	will	suddenly	drop	into	the	duct’s	lactiferous	sinus.	While
positioning	the	breast,	apply	initial	compression	with	the	motorized	device	activated	by	a	foot	pedal.	A	B	Figure	7-19	Common	sense.	MLO	with	modified	compression	(MLO-ID)	Recommended	Views	for	the	Patient	with	Implants	(for	Augmentation)	Soft	Implants	For	implants	anterior	or	posterior	to	pectoral	muscle.	Distance	of	Shift	and	Depth	A	scout
image	stereo	pair	B	scout	image	Figure	20-14	Equal	shift.	The	exceptional	spatial	resolution	of	analog	imaging,	20	to	22	lp/mm,	is	degraded	by	mottle	from	the	intensifying	screen,	by	film	mottle,	mottle	from	the	film	processor,	and	by	x-ray	quanta	mottle.	Fukuda	M,	Shimizu	K,	Okamoto	N,	et	al.	Cathode	ray	tube	(CRT)	A	computer	monitor	display
that	uses	an	electrode	and	a	vacuum	tube	coated	on	the	inside	with	a	thin	layer	of	phosphor	material.	The	DIEP	tissue	is	completely	removed	and	then	reinserted,	there	is	no	tunneling	under	the	skin.	Figure	10-33	Mammographic	workup	of	the	surgical	scar.	Santa	Clara,	CA.)	The	heart	of	the	CAD	system	is	the	quality	of	the	algorithm	and	its
accuracy.	REVIEW	QUESTIONS	1.	Radiologists	use	it	as	a	reference	point	to	identify	the	location	of	a	lesion.	Shape,	density,	size,	location	in	the	breast,	and	distribution	of	anomalies	are	always	considered	and	can	influence	a	diagnosis.	kV	Selection	X-rays	are	produced	using	two	methods:	the	Compton	effect	(Figure	11-9)	and	the	photoelectric	effect
(Figure	11-10).	Resolution	contains	two	dimensions:	width	and	length.	Gradually,	as	our	positioning	and	radiographic	physics	techniques	were	refined,	our	ability	to	find	smaller	lesions	resulted	in	the	declaration	from	the	ACS	in	1980	to	begin	yearly	screening	mammograms	on	asymptomatic	women	aged	50	and	older.25	In	1983,	the	guidelines	were
changed	to	include	screening	every	1	to	2	years	for	women	aged	40	to	49.	As	the	tumors	increase	in	size,	the	cell	types	become	more	heterogeneous	and	will	respond	less	predictably	to	various	drugs,	radiation	therapy,	and	biologic	markers.	Influencing	the	normal	physiologic	changes	of	the	breast	are	many	hormones.	Aromatase	inhibitor	(AI)
Effective	in	treating	postmenopausal	women	with	ER,	PR	tumors.	The	design	of	the	mechanism	allows	high-velocity	firing	of	the	carrier	blocks	carrying	the	needle	and	probe	to	sample	the	abnormality.	Now,	it	explores	another	category	of	factors	affecting	mammographic	image	quality.	The	area	of	architectural	distortion	(arrows)	evident	on	the	CC
(A)	projection	opens	and	spreads	out	on	the	MLO	(B)	projection.	A	benign	tumor	may	grow	but	it	stays	in	the	same	place.	A	knowledgeable,	supportive	staff	with	good	communication	skills	is	essential	to	ensure	high-quality	imaging	from	a	cooperative	patient.	Instruct	the	patient	to	relax	or	to	droop	her	shoulders.	Add	an	SIO	or	LM	to	image	the
extreme	medial	tissue.	386	•	Unit	3	/	Digital	Mammography	that	at	minimum,	a	5-megapixel	monitor	be	used	for	diagnosis.	The	technologist	can	produce	digital	images	very	quickly;	however,	postprocessing	image	enhancements	done	by	a	radiologist	at	his/her	workstation	require	more	time	for	interpretation.	(C)	Mole	with	powder	trapped	in	the
crevices.	In	addition,	a	guidance	system	holds	the	biopsy	instrument	and	the	needle	or	probe	as	it	enters	the	breast	for	sampling.	Available	at:	Radiation-EmittingProducts/MammographyQualityStandardsActandProgram/	FacilityScorecard/ucm113858.htm.	•	Do	you	want	your	breasts	to	match	in	size?	Compression	paddles	with	a	tilt	design	are	often
used	for	these	situations;	be	aware	that	they	may	impose	technical	issues	that	affect	the	amount	of	posterior	tissue	visualized	(see	Chapter	7).	Surg	Oncol	Clin	N	Am.	1999;8:17–33.	King	A.	Ward	J.	Tire	manufacturing	companies	initially	used	the	molybdenum	target	tube	to	produce	high-contrast	images	of	their	tires	to	search	for	imperfections	during
final	inspection.	Pre-	and	postcontrast	images	were	superimposed	and	the	computer	subtracted	the	similar	areas	to	leave	the	differentiated	tumor	highlighted	for	improved	viewing.	It	is	also	used	to	help	control	stage	IV	disease,	where	cancer	has	spread	to	other	parts	of	the	body.	Screening	women	annually	beginning	at	age	40	will	detect	more	cancer
than	by	delaying	annual	screening	to	age	50.	Performing	an	audit	is	time	consuming	and	tedious	work.	As	quality	control	and	regulations	have	standardized	our	field,	Valerie’s	knowledge	and	dedication	have	kept	our	clinic	at	the	forefront	of	technology.	Other	mammographic	signs	of	disease,	although	secondary,	are	dilated	ducts,	dilated	veins,	and
skin	thickening.	In	addition	to	providing	information	about	your	own	facility,	request	information	about	the	vendor	to	get	a	better	idea	of	their	qualifications	to	provide	you	with	the	services	you	need.	Rh/Rh	24	.	A	1997	report	states	radiologists	are	100%	to	47%	accurate.50	(Read	as	0%	to	53%	inaccurate.)	An	analysis	of	cancer	missed	at	the	time	of
interpretation	of	the	mammogram	showed	the	majority	of	misdiagnosis	occurred	as	a	developing	opacity	in	a	dense	breast.	NEXT	used	consistent	protocols	in	each	of	its	three	surveys,	making	comparisons	between	the	surveys	possible.33	The	1985	NEXT	survey	showed	that	only	64%	of	all	the	sites	evaluated	achieved	acceptable	image	quality.
Homogeneity	requirements	for	MR	imaging	are	generally	lower	than	the	homogeneity	requirements	for	NMR	spectroscopy,	but	for	most	imaging	techniques	must	be	maintained	over	a	large	region.	•	Number	of	examinations—The	total	number	of	examinations	during	the	audit	period	should	be	subcategorized	as	screening	examinations	or	diagnostic
examinations,	and	these	numbers	can	be	used	to	calculate	data	for	each	type	of	examination.	A	PACS	vendor	will	generally	have	only	basic	reading	functions;	their	mammography	software	is	considered	a	works	in	progress	for	many	companies	trying	to	become	all	things	for	all	systems.	Initial	Preparation	1.	Verify	accurate	transmission	or
transference	of	coordinates.	Table	8-1	•	This	Quick	Reference	Table	Provides	Guidance	and	Practical	Solutions	to	Some	Common	Positioning	Problems.	London:	Pearson	Education	Limited;	2000	13.	An	indication	of	pathology.	Oblique	Neither	parallel	nor	at	a	right	angle	to	a	specified	or	implied	line;	slanting.	See	also	Fat	necrosis	Oncogenes,	80
Online	storage,	387	Opdose	AEC	system,	374	Optical	imaging,	511–512,	514f	Optical	spectroscopy,	511–512,	514f	Optimal	processing,	film,	256	Optimum	density	(OD),	292,	293	Orifices	in	nipple,	64	Orthogonal	arm,	473,	476f	OSHA.	If	a	radiograph	is	underexposed,	structures	of	interest	will	have	low	contrast	because	their	density	is	low—placing
them	on	the	toe	of	the	characteristic	curve.	To	purchase	additional	copies	of	this	book,	call	our	customer	service	department	at	(800)	638-3030	or	fax	orders	to	(301)	824-7390.	Source:	SEER	9	Registries(2).	Compliance	with	Guidelines	U.S.	women	do	not	fully	comply	with	guidelines	for	annual	mammograms.8	See	Table	4-2.	A	photogenic	breast	250	•
Unit	2	/	Film/Screen	Mammography	is	approximately	50%	adipose	tissue	and	50%	finely	nodular	glandular	tissue;	the	breast	can	be	compressed	thinner	than	4	cm.	The	short	answer:	electronic	signals	processed	into	assigned	shades	of	gray.	Also,	the	specifications	of	any	existing	equipment	should	be	recorded,	and	then	compared	with	acceptance
testing	when	purchasing	new	equipment,	and	to	semiannual	or	annual	testing	results	to	ensure	the	x-ray	unit,	films,	processors,	and	so	on,	are	performing	as	expected.	Sensitometry.	Am	J	Surg.	87.	There	are	approximately	1200	fewer	facilities	providing	mammography	services	than	when	MQSA	began	in	1994	2.	Otherwise,	important	clues	for	a
correct	diagnosis	may	be	lost.	Available	at:	www.fda.gov/	radiationemittingproducts/mqsa/facilityscorecard.	Photographs	evolved	from	early	tin	types	through	paper–film	photography,	to	Polaroid,	to	digital	photography;	music	from	magnetic	coil	rolls,	through	reel-to-reel	tapes,	to	eight-track	cassettes,	to	high	fidelity	vinyl	records	of	varying	sizes	and
playing	times	(45,	78,	and	LP)	while	digital	mp3	and	iPods	are	the	current	rage.	The	procedures	and	protocols	described	in	this	chapter	are	those	used	at	the	Elizabeth	Wende	Breast	Clinic	in	Rochester,	New	York.	1998;69(4):299–311.	Hopefully,	in	future,	there	will	be	some	standardization	of	the	testing	that	will	help	reduce	confusion,	especially	in
facilities	with	equipment	from	more	than	one	manufacturer.	Are	you	an	independent	single	site,	or	part	of	a	multisite	facility?	Extended-Cycle	Processing	The	extended	processing	technique	was	developed	to	achieve	the	best	image	quality	on	a	mammographic	film	through	enhancing	its	contrast.	This	myoepithelium	is	a	type	of	smooth	muscle	that
contracts	the	acini	and	ducts	to	empty	these	structures	of	milk	produced	during	lactation.	Dorfman	GS,	Sullivan	DC,	Schnall	MD,	et	al.	Neglecting	this	important	test	can	complicate	and	jeopardize	procedures.	A	discussion	of	characteristic	hallmarks,	specific	to	individual	surgical	procedures	follows.	(B)	A	magnification	view	ductogram	visualized
filling	defects	(arrows),	which	proved	to	be	an	intraductal	carcinoma	on	opensurgical	biopsy.	Acad	Radiol.	Defensive	medicine	Afraid	of	being	sued,	physicians	err	on	the	side	of	caution	and	order	tests	that	may	not	always	be	necessary.	Gynecomastia	usually	occurs	bilaterally,	but	is	often	more	pronounced	in	one	breast.	28.	This	can	be	a	benefit	in
surgical	planning.	How	old	are	the	existing	units?	Fibrosis	Fibrosis	is	the	formation	of	fibrous	tissue	stemming	from	the	connective	and	supportive	stroma.	They	often	are	used	within	a	“jukebox,”	a	storage	device	that	utilizes	a	number	of	MODs	or	DVDs.	Accessing	saved	images	from	a	MOD	can	take	up	to	a	minute,	so	these	are	generally	used	for
long-term	storage,	and	they	can	be	rather	expensive.	Your	family’s	digital	camera	is	based	on	the	same	principle	and	has	greatly	improved	picture	detail	and	sharpness	from	the	early	3-MP	cameras	to	today’s	10	MP–12	MP	cameras.	However,	even	though	the	MLO	images	the	breast	in	its	entirety,	it	does	so	with	much	overlap	and	distortion	of
anterior	structures	(Figure	7-34).	(Image	courtesy	of	the	Anatomical	Chart	Company.)	•	•	•	•	•	•	•	To	combat	this	side	effect,	a	patient	can	be	given	a	transfusion	of	growth	factors,	which	will	stimulate	the	production	of	red	blood	cells.	Unless	the	patient	or	abnormality	has	moved	a	great	distance	between	stereo	images,	the	abnormality	will	remain	on
the	same	vertical	axis.	The	ductal	structures	are	not	individually	evident,	but	form	a	pattern	of	radial	lines	extending	from	the	nipple.	•	Slight	oblique,	rolled	views,	spot	compression—	These	views	determine	whether	the	abnormality	exists	or	is	overlap,	and	are	useful	for	small	abnormalities	in	fatty	breasts	and	small	and	large	abnormalities	in	dense
breasts.	Hydrogen,	a	lightweight	gas	with	atomic	#1,	is	the	(chemical)	element	most	widely	used	in	MR	imaging.	An	additional	view	may	be	necessary	to	Chapter	10	/	Practical	Applications	in	Problem	Solving	•	193	L	LM	L	CC	A	L	MLO	C	B	Figure	10-14	Central-to-medial	abnormalities.	The	centralized	scheduler	enters	the	woman’s	personal



information	into	the	computer;	the	language	used	by	the	computer	is	HL7	(health	level	seven).	(Reprinted	with	permission	from	Gingold	E,	et	al.	is	not	raised	above	shoulder	level.	Also	over	time,	the	luminance	of	the	bulbs	within	the	viewbox	can	fade.	In	the	typical	postmenopausal,	adipose-replaced	breast,	we	are	looking	for	a	white	dot	on	a	dark
background.	Magn	Reson	Imaging	Clin	N	Am.	2006;14:363–378.	Next,	a	suction	device	is	applied	to	the	nipple	to	identify	fluid-yielding	ducts;	any	duct	that	yields	fluid	can	be	lavaged.	Compound	ultrasound	imaging	uses	several	ultrasound	beams	that	strike	the	tissue	from	different	angles.	This	discrete	value	represents	a	brightness	level	(Figure	15-
6).	Key	Terms	•	base	of	attachment	•	mosaic	imaging	160	•	mobility	•	supplementary	projections	Chapter	8	/	The	Nonconforming	Patient	PHYSICAL	NONCONFORMITY	Imaging	the	small	percentage	of	patients	who	do	not	physically	conform	to	the	two-projection	mammogram	presents	a	challenge	for	even	the	most	experienced	mammography
technologist.	Berns	A,	Hendrick	R,	Solari	M,	et	al.	If	multiple	AWS	and/or	radiologist	review	stations	are	located	at	a	facility,	they	need	to	“talk”	to	one	another.	used	for	compression	but	also	due	to	computer	typing	and	mouse	clicking),	and	headache	(attributed	to	concentration	on	computer	monitors).	Projections	by	the	U.S.	Census	Bureau	depict
more	than	half	(54.9%)	the	Baby	Boomer	population	living	in	2030	will	be	female.6	Female	Baby	Boomers	will	be	in	the	mammography	screening	pool	through	2030	and	beyond.	When	it	comes	to	the	information	a	computer	assembles	as	an	image,	MRI	is	finesse;	CT	is	brute	force.	Ductography	is	indicated	in	patients	who	have	a	unilateral
spontaneous	discharge	from	the	nipple	that	is	either	bloody	or	clear	and	watery.	If	you	have	more	than	one	Selenia	unit,	Figure	17-6	Compression	thickness	test	for	the	Hologic	Selenia	is	performed	using	the	coned	compressions	device	and	the	ACR	phantom.	Destounis	SV,	DiNitto	P,	Logan-Young	W,	et	al.	Darkroom	humidity	should	range	between
30%	to	50%.	These	marks	are	plus	density,	and	therefore	caused	by	the	guide	shoe	in	the	developer	section	of	the	processor.	At	the	onset	of	menstruation,	estrogenic	influences	cause	involution	and	regression	of	the	terminal	ductal	lobular	unit	and	the	lobules.9	This	regression	can	take	several	weeks.10	Not	all	the	lobules	regress	or	involute,	leaving
some	fully	formed	lobules	behind.	Today	we	strive	for	higher-contrast	images	to	detect	the	subtle	signs	of	early	breast	cancer.	38.	Accessed	September	18,	2009.	The	dose	yield	of	the	multipulse	generator	is	equivalent	to	that	of	a	6-	to	12-pulse	three-phase	generator.	If	air	is	going	into	the	opening	of	the	processor,	or	if	there	is	no	air	movement,	there
is	a	ventilation	problem.	In	some	cases,	the	surgeon	will	mark	the	edges	of	the	tumor	bed	with	staples.	A	B	Figure	15-11	(A)	This	is	the	preview	image	that	first	appears	after	the	x-ray	exposure	terminates.	In	Sweden,	the	United	Kingdom,	and	other	countries,	where	screening	is	a	matter	of	official	national	policy	in	the	context	of	a	national	health	care
delivery	system,	the	support	for	breast	and	cervical	cancer	screening	goes	beyond	recommendations	for	participation.	In	response	to	such	a	client,	the	technologist	cannot	say,	“I	am	a	better	technologist	than	the	one	who	did	your	examination	last	year”	or	“My	radiologist	has	a	better	than	80%	accuracy	rate”	or	“We	have	a	new	machine	this	year.”
The	list	of	variables	that	could	have	influenced	the	failed	examination	is	long.	This	movement	allows	for	greater	visualization	of	superior	and	posterior	breast	tissue	in	most	cases;	however,	apply	common	sense	with	this	method.	1993;72(4):1437–1448.	Spot-reading	densitometers	read	the	optical	density	darkening	of	that	point	of	the	individual	step
that	is	placed	directly	above	the	aperture,	one	step	at	a	time.	Old	Guidelines	Mammography	in	its	infancy	(1924	to	1964)	could	find	only	clinically	evident	breast	cancer.	A	very	thin	needle	is	inserted	into	the	center	of	the	breast	lesion	to	allow	cellular	material	to	be	withdrawn	for	analysis	by	a	pathologist.	After	making	an	initial	assessment	on	the
case,	he	or	she	presses	a	button	to	make	the	road	map	appear	on	monitors	located	beneath	the	films	(Figure	11-63).	The	IP	is	then	exposed	to	white	light	inside	the	image	reader	to	erase	any	leftover	signal.	Anthracycline	drugs	have	more	severe	side	effects.	A	Visual	Checklist	Other	elements	such	as	indicator	lights,	locks,	and	detents	are	also	crucial
for	the	unit	to	operate	properly.	An	implant	may	push	through	the	periprosthetic	capsule.	The	aspirated	fluid	is	sent	to	a	lab	for	analysis.	Orthogonal	arm	Side	arm.	The	physicist	must	confirm	that	there	is	a	continual	display	on	the	unit	if	this	override	is	activated,	so	that	the	technologist	is	aware	of	the	automatic	decompression	status	during	patient
procedures.	The	color	of	the	film	in	the	area	of	the	drop	is	then	compared	with	a	test	strip	to	determine	the	amount	of	residual	fixer	on	the	film.	The	Reference	All	coordinates	are	determined	from	measurements	based	on	a	reference	point	or	points.	(A)	Medial	access	for	biopsy	approach.	Cone	Beam	Breast	CT	Utilizing	a	cone-shaped	x-ray	beam	and	a
digital	flat	panel	detector	for	volumetric	data	capture,	Cone	Beam	CT	combines	the	advantages	of	digital	imaging	and	CT,	rapidly	producing	high	resolution,	3D	images.	Responsible	for	most	nipple	discharge.	A	facility	with	a	single	film/screen	mammographic	unit	will	require	the	equivalent	of	19	eight-hour	days	for	QA	testing	and	documentation	each
year.50	This	time	increases	with	each	additional	mammography	unit.	The	digital	mammography	machine’s	computer	converts	signal	strengths	from	x-rays	that	pass	through	the	breast	tissue	into	numbers;	computers	“like”	numbers.	Ethernet	has	been	standardized	by	the	Institute	of	Electrical	and	Electronic	Engineers	as	the	IEEE	802.3	Standard.
Glossary	Softcopy	An	image	or	data	retained	in	the	computer	and	viewed	on	the	monitor.	A	new	era	of	mammography	began	in	the	United	States	in	the	late	1960s	with	the	sale	of	the	first	dedicated	mammography	units	from	the	CGR	Company.	Universal	serial	bus	(USB)	An	external	bus	standard	that	supports	data	transfer	rates	of	up	to	480	Mbit/s.	A
lower	x-ray	dose	to	the	client	because	the	digital	array	is	more	efficient	in	detecting	incident	x-ray	photons.	(B)	An	oblique	view	of	the	same	patient	performed	with	a	straight-edged	compression	device	visualizes	much	more	posterior	tissue.	the	free-floating	hormones.	Skin	thickening	may	completely	resolve	or	will	reduce	and	stabilize	over	time.
Inside	the	thunder,	lightning,	wind,	hail,	and	rain	are	opportunities	for	radiologic	technologists	to	expand	their	role	in	mammography.	Available	at:	.	Figure	20-36	Clip	deployment.	Determining	the	efficacy	of	breast	cancer	screening.	Lactation	Secretion	of	milk	by	the	mammary	gland.	Pisano	ED,	Cole	EB,	Hemminger	BM,	et	al.	Ipsilateral	The	current
side	or	affected	side.	Coronal	An	imaginary	plane	dividing	the	body	into	front	and	back	parts.	Film	courier	services,	messengers,	and	mail	delivery	of	analog	images	will	soon	be	replaced	by	digital	technology	just	as	e-mail	messages	have	greatly	reduced	“snail	mail”	volume.	Varying	the	angle	or	altering	the	patient’s	position	sometimes	resolves	the
issue.	This	section	first	discusses	the	types	of	mammography	film,	how	film	is	constructed,	and	then	explores	how	the	film	works	with	screens	and	processors.	Last	year	a	rival	breast	center	performed	the	mammogram	on	Jane	Doe.	This	allows	all	patient	demographics	to	be	imported	into	the	image	file	consistently	on	all	images	and	for	all
examinations	that	the	patient	has	performed,	linking	them	to	each	other	as	part	of	the	patient’s	electronic	medical	file.	However,	respecting	each	patient’s	feelings	and	striving	to	meet	the	patient’s	emotional	needs	and	requests	improve	the	effectiveness	of	their	care.	The	newer	technologic	advances	in	manufacturing,	materials	development	and
design,	computer	sciences	(medical	imaging	without	film),	and	biologic	sciences	(use	of	DNA	technology)	also	have	potential	applications	for	the	detection	of	breast	cancer.	El	Khouli	Riham	H,	Katarzyna	J,	Barker	PB,	et	al.	90.	Evaluation	of	video	grayscale	display.	This	difference	gives	digital	imaging	superior	performance.	The	subsequent	study	(C,D)
reveals	measurements	that	exceed	accepted	limits;	however,	it	is	evident	that	the	second	mammogram	clearly	demonstrates	more	of	the	breast	tissue	because	of	the	improved	positioning	of	the	breast.	The	ability	of	the	human	eye	to	distinguish	between	objects	is	proportional	to	contrast,	and	it	decreases	linearly	with	noise.	Programming	Figure	20-
35	Multisampling	with	a	vacuum-assisted	device.	The	phantom	approximates	a	breast	of	4.5	cm	thickness,	considered	to	be	the	average	size	of	a	compressed	breast.	Without	starter,	the	film	densities	exhibit	wide	variations.	Make	sure	all	of	her	questions	or	fears	are	addressed	before	you	open	the	door	to	let	her	leave.	There	is	no	need	to	limit	food
intake	for	core	biopsy	or	FNAC,	unless	the	patient	will	proceed	directly	to	a	surgical	suite	postbiopsy.	See	also	X-ray	tubes	MammoSpot,	113,	113f	MAP.	The	older	study	(A),	which	demonstrates	skin	line,	does	not	image	the	glandular	tissue	adequately.	If	the	lesion	can	be	localized	through	palpation,	localize	it	in	the	usual	way	with	the	localization
needle,	the	dye,	lidocaine,	and	the	wire,	with	one	exception	to	the	procedure:	x-ray	films	at	each	step	are	not	necessary—only	the	needle’s	final	position	is	verified	mammographically.	Early	mammographers	believed	displaying	these	structures	on	a	single	image	ensured	all	the	breast	tissue	was	visualized.	As	expected,	specialization	improves	yields,
improves	detection.	PE	deals	with	atomic	numbers:	3/4	adipose	tissue	is	•	carbon	(at.no.6)	incident	electron	10	3/4	glandular	tissue	is	•	nitrogen	(at.no.7)	•	oxygen	(at.no.8)	@40%	of	all	tumors	calcify	•	calcium	(at.no.20)	•	phosphorus	(at.no.15)	Figure	11-10	In	the	photoelectric	effect,	an	electron	from	the	cathode	of	the	x-ray	tube	strikes	the	target
and	removes	a	tightly	bound	inner-shell	electron,	a	photoelectron.	The	skin	and	muscles	of	the	chest	area	become	looser	and	more	mobile.	Mole	A	pigmented	spot	on	the	skin.	•	Cancer	will	most	often	have	lines	radiating	from	a	central	density;	the	surgical	scar	presents	as	lines	radiating	from	either	a	lucent	center,	or	multiple	lucent	centers,	or	will
exhibit	no	apparent	center	(see	Figures	10-31	and	10-32).	Describe	at	least	three	medical	conditions	for	referring	a	patient	for	breast	MR	services.	If	you	are	using	lemonade	instead	of	developer,	AG	will	reveal	this.	This	event	was	held	to	improve	the	process	of	working	a	diagnostic	patient	into	the	schedule.	Computer—for	solving	the	mathematics	of
the	parallax	effect	and	determining	location	to	within	1	mm.	Radiation	therapy	Treatment	of	disease	with	ionizing	radiation;	also	called	radiotherapy.	Perform	the	axilla	with	either	the	standard	18		24	compression	paddle	(B)	or	use	the	quadrant	paddle	(C),	leaving	the	aperture	open	to	image	the	lower	rib	tissue.	For	the	cancer	intervention	and
surveillance	modeling	network	(CISNET)	collaborators.	Direct	beam	superiorly	to	inferiorly.	The	radiation	material	used	in	brachytherapy	comes	from	radioactive	571	•	Glossary	iodine-125,	strontium	89,	phosphorous,	palladium,	cesium,	iridium,	phosphate,	or	cobalt.	Firmer,	thicker,	and	larger	breasts,	where	this	is	most	apparent	will	increase	the
severity	of	the	technical	dilemmas.	American	Cancer	Society	Statement,	March	23,	1997.	She	should	wear	a	large,	loose	blouse	for	the	examination	as	she	should	not	lift	her	arms	following	the	procedure	to	avoid	loosening	or	moving	the	localization	wire.	Decrease	in	unit	size.	The	RF	system	sends	and	receives	radio	signals	that:	1.	Find	out	the	origin
of	the	service;	if	you	are	located	on	the	East	coast,	will	you	need	to	wait	until	11:00	AM	for	a	service	representative	from	the	West	coast	to	call	you	back?	A	correction	factor	was	determined	and	sampling	completed.	Egan	R.	Santa	Clara,	CA.)	2	minutes	per	four-film	case),	they	are	available	to	be	hung	on	a	multiviewer.	Gene	Carry	the	DNA	code	to
produce	the	necessary	proteins	and	enzymes	that	guide	a	cell	to	function	as	a	557	•	Glossary	normal/healthy	cell.	Malpractice	findings	of	radiologists	examinations:	whither	thou	goest	the	radiologist’s	duty.	So,	what	are	these	things	on	the	other	side	of	the	wall?	The	units	that	monitor	our	daily	QC	do	not	Daily	processor	QC	evaluates	whether	the
processor	is	in	control;	average	gradient	(AG)	verifies	the	performance	of	the	film/processing	environment.	Increasing	breast	thickness	increases	the	distance	of	the	shift	(D).	If	the	processor	is	left	on,	but	not	used,	replenishment	rates	can	become	inconsistent.	Surgery	and	radiation	therapy	are	considered	local	treatments,	while	chemotherapy	and
hormone	therapy	are	systemic	therapies	used	to	treat	the	entire	body	because	breast	cancer	cells	have	spread	outside	the	breast.	The	amount	of	compression	exerted	by	the	foot	pedal	control	should	be	minimal;	final	compression	of	the	breast	should	be	done	using	a	hand-controlled	device.	Stafford	Warren,	MD,	published	the	first	article	on
mammography	in	1930.1	Warren	described	the	use	of	double-emulsion	film	and	intensifying	screens,	a	moving	grid,	a	60-kVp,	70-mA,	2.5-second	exposure,	and	a	25-inch	source-image	detector	distance.	In	this	case	a	4-inch	quadrant	paddle	bypassed	the	protruding	ribs	(C)	and	(D)	to	image	the	UOQ	of	that	tissue	that	was	missed	on	the	MLO.	Positron
emission	tomography	(PET)	A	nuclear	medicine	study	using	a	computerized	image	of	the	metabolic	activity	of	body	tissues.	common	form	of	breast	cancer	is	invasive	(infiltrating)	ductal	carcinoma	NOS.	(Leborgne	Principle).3	Minimal	breast	cancers,	which	are	unexpected	clinically	but	have	the	best	prognosis,	will	not	exhibit	the	secondary	signs	of
more	advanced	tumors.	It	is	best	to	place	the	detector	posterior	to	the	nipple	under	the	compressed	portion	of	the	breast.	The	contralateral	hand	will	hold	the	handrail.	Chapter	19	/	Diagnostic	Procedures	A	•	407	B	Figure	19-18	(A)	A	23-gauge	butterfly	needle	is	introduced	into	the	breast	to	perform	FNAC	under	mammographic	guidance.	When	an
object	is	placed	within	this	area,	most	will	be	affected	to	some	degree	by	the	forces	of	magnetism.	RMLO	K	H	RMCC	LMO	C	A	Superior	RAP	Lateral	5cm	Superior	Inferior	R	D	Medial	Inferior	L	Nipple	3cm	Skin	2cm	B	two	light	wavelengths,	was	developed	and	tested,	but	study	results	showed	low	sensitivity	and	specificity.	The	“spot”	or	“coned-down”
compression	device	included	with	many	mammography	units	is	small,	perhaps	2	inches	in	diameter.	J	Magn	Reson	Imaging.	•	225	The	significant	point	of	this	discussion	is	that	mammography	units	operate	differently	and	should	be	used	according	to	their	ripple	content.	At	the	same	time,	DuPont	began	to	market	their	improved	LoDose	II	system.
Lubin	F,	Ron	E,	Wax	Y,	et	al.	A	barrel	chest	is	characterized	by	the	excessive	protrusion	of	the	sternum	and	rib	cage.	The	objective	of	the	professional	technologist	is	to	be	in	full	control	of	all	the	factors	that	produce	a	high-quality	image.	Using	a	steeper	anode	angle	with	respect	to	the	image	plane	(on	this	diagram	it	is	the	7°	angle),	the	actual	focal
spot	(area	on	target’s	surface	that	the	electrons	strike)	will	be	larger	while	the	projected	focal	spot	(effective	focal	spot	at	image	plane)	will	be	the	same	size	as	that	produced	by	a	more	angled	target	(the	16°	angle).	Secure	the	loaded	biopsy	instrument	into	the	holder.	•	To	understand	their	potential	benefits	and	limitations.	The	display	of	the	stereo
pair	may	depict	other	visual	characteristics	–X	–15°	source	+X	+15°	Figure	20-10	Screen–film	image	receptor	shift.	480	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	Overview	MRI	Process	Low	Energy	Phase:	Relaxation	electron	orbiting	+	spin	intrinsic	proton	nucleus	angle	precession	protons	in	a	natural	state	=	High	Energy:
Resonance	high	energy	spin	weak	magnetic	signal	in	the	nucleus	RF	signal	detected	from	nucleus	MRI	unit	processes	signal	diagnostic	image	precession	hydrogen	nucleus	spin	Figure	21-1	Overview	of	MRI	process.	The	breast	in	this	projection	compresses	to	4	cm,	providing	positive	stroke	margin.	She	may	exclude	a	symptom	out	of	fear	or	because
her	physician	said	everything	was	fine.	Hyton	NM,	Frankel	SD.	Other	staffing	also	can	be	reduced.	484	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	How	do	gradient	coils	function	within	the	powerful	1.5	T	magnet?	The	ducts	exit	the	breast	at	the	nipple.	Rotate	the	C-arm	5	to	20	from	the	starting	position.	As	a	pioneer	in	breast
imaging,	her	passion	has	been	our	inspiration,	her	compassion	our	example,	and	her	wisdom	and	insight	constantly	pressing	us	ever	to	do	well.	The	density	setting	on	a	single-pickup	phototimer	usually	needs	to	be	increased	when	a	woman	is	in	the	oblique	position.	Intriguing	to	the	scientists	was	the	most	simple	and	most	abundant	element	in	our
universe:	hydrogen,	with	its	single	positive	charge	in	its	nucleus.	Tincture	of	Benzoin	Applying	tincture	of	benzoin	(before	compression)	to	the	skin	in	contact	with	the	rim	of	the	biopsy	compression	device	may	prevent	the	breast	from	slipping	out	of	compression.	Thunder:	Baby	Boomer	Explosion	The	Baby	Boomer	generation,	those	78	million	people
born	between	1946	and	1964,	constitutes	the	single	largest	increase	in	population	in	a	single	generation	that	America	has	ever	experienced	(Figure	4-3).	Carcinogen	Substances	that	increase	the	risk	of	neoplasms	in	humans	or	animals.	American	Society	of	Radiologic	Technologists	(ASRT)	A	voluntary	organization	of	x-ray	technologists.	Migrate	To
move	from	one	place	to	another.	•	181	182	•	Unit	1	/	Mammography—Common	Topics	x	2	cm	L	AX.	If	correlative	palpation	is	negative	and	the	“abnormality”	is	real,	additional	views	are	necessary	to	find	and	locate	the	lesion.	aspx.	The	average	time	to	digitize	and	scan	a	set	of	four	films	is	5	to	6	minutes.	Craniocaudal	ductogram	showing	the	radial
pattern	of	the	ductal	structures.	It	can	be	utilized	with	film/screen	mammography,	but	is	a	natural	companion	to	digital	mammography.	The	compression	paddle	is	lowered	to	4.5	cm,	which	is	placed	snugly	against	the	top	of	the	phantom.	Department	of	Radiology,	Santa	Barbara	Cottage	Hospital,	Pueblo	at	Bath	Street,	Santa	Barbara,	CA93105.	In	our
example,	we	track	her	entry	into	the	screening	mammography	pool	in	1986	and	follow	her	increasing	risk	through	the	next	45	years	to	2031,	when	she	reaches	age	85,	the	forecasted	life	expectancy	for	U.S.	females.	The	nipple,	when	in	profile,	and	its	surrounding	areola	produce	an	increased	radiographic	density	along	the	skin	line	due	to	the
thickness	of	the	areolar	complex	(Figure	5-22A).	This	allows	the	patient’s	torso	and	breast	to	drop	lower	into	the	table	aperture,	providing	greater	access	to	posterior	tissue.	A	palpable	abnormality	eliminates	the	need	for	another	mammogram	to	find	its	location;	however,	another	view	might	be	necessary	to	prove	the	need	for	biopsy.	Once	the
sensitometer	exposes	the	film,	it	is	developed	in	the	processor.	Gamma	camera	Equipment	that	detects	radioactivity	during	a	nuclear	medicine	scan.	12.	A	number	of	exposures	are	made	at	the	lowest	kilovolt	peak	that	the	test	equipment	is	able	to	record,	the	most	common	clinically	used	kilovolt	peak,	and	the	highest	kilovolt	peak	that	is	used
clinically.	A	shortage	of	trained	staff	Medical	Malpractice:	A	Brief	History	In	400	BC,	Hippocrates	and	his	colleagues	understood	the	danger	of	substandard	health	care.	Although	less	time	is	spent	running	around	for	the	technologist,	it	could	also	be	considered	a	disadvantage.	By	comparison,	a	single-view	chest	x-ray	uses	only	about	1	MB.
Macrophages	help	destroy	bacteria,	and	tumor	cells.	Asymmetric	tissue	may	be	due	to	uneven	atrophy.	11–13	Biofield	Corporation	(Roswell,	GA)	developed	the	original	technology	that	used	electrical	potential	measurements	for	the	detection	of	cancer.	The	money	that	can	be	saved	from	removing	film	and	processing	costs	is	instead	placed	into	the
electronic	storage	of	the	images.	Reactive	lymph	nodes	usually	occur	bilaterally;	however,	unilateral	occurrence	is	possible	secondary	to	infection	on	the	ipsilateral	side.	A	1-V	electrical	signal	is	sent	through	the	breast	via	an	electrode	on	the	patient’s	arm.	The	reappearance	of	cancer.	A	phantom	is	not	placed	in	the	beam	with	the	probe,	so	that
scatter	will	not	effect	the	reading	of	the	unit’s	output.	The	vacuum-assisted	biopsy	device	is	more	expensive	as	are	the	required	probes	(needles)	and	tubing.	Abide	by	all	radiation	health	laws	when	holding	the	“tool.”	The	angle	of	the	C-arm	depends	on	the	location	of	the	abnormality.	With	both	types	of	film,	RLF	begins	after	0.5	second	of	x-ray
exposure.	Architectural	distortion	may	be	present	with	both	benign	and	malignant	disease	processes,	occurring	with	both	masses	and	calcifications.	Comparison	of	single	reading	with	double	reading	of	mammograms,	and	change	in	effectiveness	with	experience.	A	portrait	of	breast	imaging	specialists	and	of	the	interpretation	of	mammography	in	the
United	States.	This	evaluates	how	well	the	imaging	system	transfers	shapes	or	structures	from	the	incident	to	the	output	x-ray	pattern.	Shift	and	Nonvisualization	The	breast	support	design	and	field	limitations	of	some	units	may	reduce	the	ability	to	sample	an	abnormality	because	it	is	only	partially	visualized,	or	it	is	outside	the	field	of	view	on	one	or
both	stereo	images,	despite	accurate	centering.	The	purpose	of	the	antibodies	is	to	identify	substances	that	may	help	cancer	grow.	However,	the	displays	used	on	a	workstation	will	be	dependant	on	the	task	required,	that	is,	primary	diagnosis	will	require	highresolution	displays.	Berlin	L.	They	can	obscure	an	area	of	minute	calcifications,	or	can	mimic
cancer,	which	can	lead	to	misdiagnosis.	The	UOQ	10:30	area	in	the	right	breast	(UOQ	2:30	area	in	the	left)	will	project	at	nipple	level.	Printed	in	China	Library	of	Congress	Cataloging-in-Publication	Data	Andolina,	Valerie.	(B)	The	number	of	mammograms	performed	yearly	increases.	Manufacturers	use	tightly	controlled	and	calibrated	sensitometers,
densitometers,	and	processing	conditions.	This	involves	submission	of	a	plan	explaining	how	it	will	conduct	clinical	trials,	the	objectives	for	the	trial,	what	results	are	expected,	and	what	risks	and	precautions	may	be	involved.	Available	at:	.	—	3rd	ed.	Shim	coils	assure	homogeneity	in	the	magnetic	field	during	the	examinations	and	throughout
changing	pulse	sequences	(Figure	21-6).	DCIS	originates	in	a	single	glandular	structure	but	may	spread	within	the	breast	through	the	ductal	system.	He/she	then	looks	back	to	the	original	film	and	determines	if	he/she	sees	anything	in	that	location	that	might	be	cancer.	Magnification	factors	range	from	1.4	to	2.	Situating	the	abnormality	adjacent	to
subcutaneous	adipose	tissue	results	in	an	increase	in	subject	contrast	to	enhance	radiographic	characteristics.	Knowledge	of	breast	disease	coupled	with	improved	technical	skills	and	a	genuine	concern	for	the	health	and	well-being	of	your	clients	motivates	the	radiologic	technologist	to	detect	disease	and	to	educate	their	clients	about	better	breast
care.	(A)	Orientation	of	the	C-arm	rotation	for	a	20	MLO	of	the	left	breast	and	(B)	the	completed	20	MLO	projection.	Cancer	detected	in	women	younger	than	50	is	usually	more	aggressive,	with	a	faster	growth	rate.22–25	The	current	guidelines	from	most	professional	and	medical	associations	(American	Cancer	Society—ACS,	American	College	of
Radiology—ACR,	American	Medical	Association—AMA,	American	College	of	Obstetricians	and	Gynecologists—ACOG)	reflect	this	philosophy.	The	scout	provides	a	reference	with	many	visual	clues	that	can	facilitate	the	biopsy	process.	Its	horizontal	gantry	permits	somewhat	comfortable	patient	positioning.	•	Gain	an	understanding	of	the	medical
outcomes	audit	required	by	MQSA	regulations.	This	mammogram	exhibits	the	breast	postimplant	rupture.	Scatter	degrades	the	resolution	of	the	digital	image	making	it	noisier.	Chapter	21	/	Breast	MR	•	497	Figure	21-22	Prescan	set	up.	The	UIQ	and	LOQ	are	projected	free	of	superimposition.	The	microcalcifications	can	be	seen	only	on	the	HTC	grid
image.	Multiple	views	(see	Figure	8-12)	are	necessary	to	satisfactorily	image	the	post-	CC	20	MLO	MLO	Yearly	MLO	(SM-IL)	irradiation	breast.	As	mammography	improved	in	its	ability	to	detect	small,	early	breast	cancer,	the	surgery	required	by	these	smaller	and	earlier	stages	of	cancer	changed.	Chapter	15	/	Creating	the	Digital	Image	contact	leads
for	read-out	electronics	•	355	contact	fingers	amorphous	silicon	array	scintillator	(CsI)	glass	substrate	Figure	15-42	Top	layer:	CsI	scintillator.	Extended	processing	increases	the	amount	of	time	the	film	is	immersed	in	the	developer	solution,	and	in	some	instances,	raises	the	temperature	of	the	developer	solution.	individually	fluctuating	DC	pulses	and
to	fill	the	valleys	between	the	pulses.	The	extent	of	conservation	indicates	that	there	is	some	function	for	junk	DNA	that	remains	to	be	determined.	Again,	this	needle	position	may	be	useful	as	an	offset	target.	Although	FNAC	can	be	helpful	in	evaluating	patients,	there	are	pitfalls	in	performing	the	procedure.	According	to	Wellings	et	al.	The	upper
corner	of	the	image	receptor	should	rest	slightly	posterior	to	the	axilla.	2007;39(11):8–13.	Gentle	manipulation	and	downward	pulling	of	the	breast	and	adjacent	tissue	can	extend	more	posterior	tissue	through	the	opening.	2004;54(5):242–243.	Calcifications	may	develop.	1995;196:433–437.	The	prevention,	detection,	and	treatment	of	breast	cancer
continues	to	be	a	major	goal	in	the	health	care	of	women.	Erythema	of	the	skin	may	be	local	or	extensive,	including	a	large	part	or	the	entire	breast.	N	x	Chapter	7	/	Mammographic	Positioning	12	9	x	12	3	x	6	x	9	x	3	6	x	x	N	N	N	x	x	A	Figure	7-71	Tangential	view.	However,	needle	biopsies	are	not	always	as	reliable	as	surgical	biopsies	in	producing	a
conclusive	diagnosis.	This	can	be	achieved	with	dynamic	scanning	(repeated	scanning	over	a	determined	area	of	tissue)	with	a	contrast	agent,	and	then	plotting	a	time	versus	intensity	curve.	Contrast	is	the	ability	to	differentiate	the	x-ray	attenuation	co-efficiencies	for	all	breast	structures	and	types	of	tissue;	for	example:	adipose	tissue	is	dark,
glandular	issue	Unit	3	/	Digital	Mammography	is	light,	Cooper’s	ligaments	are	white,	and	so	on.	Analysis	B	Figure	13-6	(A)	This	schematic	shows	the	position	and	size	of	the	different	objects	embedded	within	the	phantom.	Cellular	progression	to	breast	cancer.	Today,	however,	we	predominatly	perform	screening	exams;	thus	no	clinical	symptoms	are
present.	Several	cases	can	be	set	up	at	a	time.	Another	advantage	of	this	device	is	that	samples	may	be	taken	without	firing	the	biopsy	gun.	Chapter	9	Thinking	in	Three	Dimensions	Objectives	•	Understand	the	descriptive	terminology	used	to	describe	lesion	location	within	the	breast.	Packet	Data	sent	over	a	LAN	is	separated	into	blocks	known	as
packets	to	create	optimum	transfer	over	a	packet-	switching	network.	Phantom	images	should	always	be	viewed	and	scored	by	the	same	person,	on	the	same	viewbox,	at	the	same	time	of	day,	under	the	same	viewing	conditions,	and	using	the	same	type	of	magnifying	device	that	is	used	when	reading	clinical	films.	The	IMF	should	be	“open”	rather
than	falling	on	itself,	indicating	that	the	breast	is	in	the	“up	and	out”	position.	Results	in	injury	to	the	patient.	Imaging	in	mammography	has	a	series	of	trade-offs.	Diminishing	vasovagal	response	with	upright	procedures	depends	on	several	factors.	Summary	Report.	Federal	Register,	October	1997.	•	List	the	procedures	and	environmental	controls	for
optimal	processing	of	single	emulsion	film.	Virtual	private	network	(VPN)	Enables	IP	traffic	to	travel	securely	over	a	public	network	(such	as	the	Internet)	by	encrypting	all	traffic	prior	to	transmission;	data	is	then	decrypted	at	the	receiving	end.	High-contrast	imaging	with	film	requires	a	“bright-light”	to	see	skin	detail	in	most	cases.	(G)	Lift	the	breast
between	two	hands	and	gently	pull	forward,	implementing	the	Tabar	modification	to	pull	lateral	tissue	forward.	Over	age	50	2.	Prominent	ductal	pattern	An	overall	increased	density	of	the	ductal	structures.	Many	decades	ago,	when	cancers	were	detected	only	because	they	were	Chapter	6	/	Mammographic	Pathology	•	85	L	MLO	A	B	Figure	6-8	(A)
Sebaceous	cyst	was	noted	on	the	skin	correlating	to	this	mass	(arrow)	seen	on	the	MLO	projection.	A	recommendation	for	additional	imaging	evaluation	may	include,	but	is	not	limited	to	the	use	of	spot	compression,	magnification,	special	mammographic	views,	and	ultrasound.	USB	flash	drives	are	designed	to	be	small,	lightweight,	and	portable.
Mahoney	M,	Bevers	T,	Linos	E,	et	al.	Effect	of	screening	and	adjuvant	therapy	on	mortality	from	breast	cancer.	Most	mammographic	film	used	is	single	emulsion.	(O)	Placement	of	the	biopsy	needle.	The	aforementioned	are	guidelines;	if	one	or	two	of	these	elements	are	missing,	it	is	up	to	the	technologist	to	determine	whether	a	third	view	is
necessary,	based	on	observation	of	the	patient	while	performing	the	mammogram.	In	addition,	the	abnormality	location	in	reference	to	breast	landmarks	may	change	when	the	breast	is	dependent.	The	accrediting	body’s	rules	for	scoring	the	294	•	Unit	2	/	Film/Screen	Mammography	objects	within	the	image	should	be	reviewed	to	determine	the	score
of	an	object	that	is	only	partially	visible.	Chapter	6	/	Mammographic	Pathology	A	•	97	B	Figure	6-34	(A)	Large,	smoothly	outlined	masses	that	were	proven	to	be	fluid-filled	cysts	with	ultrasonography.	Creating	New	Positions	After	you	chart	which	employee	is	doing	each	job	within	the	process,	you	will	be	better	able	to	define	how	the	changes	brought
about	by	implementing	the	new	technology	will	affect	each	position.	The	higher	the	scores	of	the	phantom	image,	the	better	the	imaging	system.	1982;91:263–267.	The	considerations	include:	•	If	the	tumor	is	in	situ,	no	chemotherapy	is	required	because	the	disease	is	localized.	In	1915	the	total	population	of	the	United	States	reached	100	million.
528	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	simple	mastectomy	modified	radical	mastectomy	breast	cancer	tumor	lymph	nodes	breast	cancer	tumor	lymph	nodes	A	B	partial	mastectomy	radical	mastectomy	breast	cancer	tumor	breast	cancer	tumor	lymph	nodes	lymph	nodes	D	C	Figure	23-6	(A)	Simple	mastectomy.	By	scanning
the	laser	beam	in	a	raster	motion	across	the	phosphor,	and	by	recording	the	quantity	of	light	emitted	at	each	location,	the	scanner	creates	a	digital	image;	line-by-line	the	digital	image	is	formed.	Analog	imaging	has	a	difficult	time	identifying	a	cancer	in	dense	glandular	tissue.	This	causes	the	DC	voltage	to	fluctuate	with	the	same	frequency	as	the	AC
input.	2008;26(3):352.	The	stereotactic	unit	is	•	465	especially	useful	in	these	cases	because	it	accurately	provides	the	location	of	the	abnormality	and,	most	importantly,	the	depth	coordinate.	Each	view	of	the	mammogram	is	a	two-dimensional	image	of	a	three-dimensional	organ—	together	the	two	projections	can	construct	the	threedimensional
breast.	Imaging	these	women	in	two	views	is	rarely	possible.	Phagocytosis	The	ingestion	of	bacteria	or	other	material	by	phagocytes	and	ameboid	protozoans.	Fine	needle	aspiration	cytology	(FNAC)	A	procedure	used	to	diagnose	the	presence	or	absence	of	breast	cancer.	Those	no	longer	menstruating	•	315	the	examination	were	done	using	film.Yet,
mammography	has	a	two-tiered	payment	schedule.	(Continues	on	next	page)	the	X	and	Y	axes,	targeting	the	abnormality	(Figure	20-22K).	(B)	Benign	calcification.	Will	the	facility	go	all	digital	or	retain	some	analog	imaging	services;	if	so,	for	how	long?	People	who	have	ER	tumors	are	treated	with	antiestrogen	therapy.	If	there	is	the	presence	of
connective	tissue	disease	such	as	lupus,	scleroderma,	or	vasculitis.	September	12,	2005:7D.	H&D	Curve	Heurter	and	Driffield	analyzed	various	medical	x-ray	films,	constructing	a	stimulus–response	curve	(H&D	curve)	based	on	uniformly	increasing	exposures.	For	lesions	identified	by	mammography,	the	size	of	the	tumor	is	routinely	underestimated;
for	lesions	found	with	MRI,	the	majority	are	overestimated.	•	377	378	•	Unit	3	/	Digital	Mammography	J	L	B	A	RMLO	LM	RCC	B	Figure	17-4	Ghosting	artifacts	are	the	result	of	incomplete	clearing	of	the	image	receptor.	In	20%	of	these	cases,	the	doctor	felt	a	lump,	but	it	wasn’t	until	14.5	months	later	that	the	breast	cancer	was	diagnosed.	•	Learning
curve	to	become	familiar	with	the	workstation	and	computer,	including	PACS.	This	includes	the	densitometer	and	sensitometer,	and	the	physicist’s	equipment,	such	as	the	ionization	chamber.	As	kilovoltage	increases,	the	Mo/Mo	contrast	decreases	more	rapidly	than	Mo/Rh	or	Rh/Rh,	and	for	some	combinations	of	breast	composition	and	thickness,	the
Mo/Mo	combination	produces	less	subject	contrast	than	Mo/Rh	or	Rh/Rh.	This	crossover	occurs	at	progressively	lower	kilovolt	peaks	as	the	breast	attenuation	(i.e.,	thickness	or	glandular	content)	increases”	18	(Figure	11-40).	Plan	site	visits	to	view	each	of	the	finalist’s	equipment	and	question	current	users.	Additionally,	presenting	the	IMF	in	the
“open”	position	will	be	difficult.	The	most	controversial	of	all	the	types.	•	An	introduction	to	CAD	and	its	integration	into	a	clinical	environment	with	x-ray	mammography	units.	However,	producing	a	good	clinical	image	is	still	based	on	the	technologist’s	understanding	of	how	the	equipment	and	film	work	together	to	produce	a	high-quality	image.	The
score	should	be	compared	with	previous	scores	to	determine	if	the	image	quality	has	changed.	Available	at:	AuntMinnie.comImaging	center/digital	community.	USB	supports	plug-and-play	installation	and	hot	plugging,	that	is,	it	is	possible	to	add	and	remove	devices	from	a	computer	while	in	operation.	“For	film,	an	optical	density	of	1.0–1.3	above
base	fog	for	the	main	parenchymal	area	of	the	breast	should	be	achieved”14	The	range	of	optical	densities	should	vary	from	approximately	1.20	in	the	parenchyma	to	maximum	density	(4.0)	just	outside	the	skin	line.	See	Figure	4-10A.	Generally,	these	probes	also	have	a	specimen	collection	chamber	and	gear	that	allows	rotation	of	the	cutting	stylet.
When	users	connect	to	a	server,	they	can	access	programs,	files,	and	other	information	from	the	server.	Tamoxifen	is	the	only	agent	approved	by	the	FDA	for	use	with	premenopausal	women	at	high	risk.	The	technologist	should	use	any	quantifying	criteria	with	common	sense	and	should	primarily	keep	the	focus	on	the	patient	when	performing	the
study.	ACS	no	longer	promotes	BSE;	CBE	is	still	strongly	recommended.	It	is	this	component	of	breast	320	•	4.	If	one	server	in	a	cluster	fails,	some	operating	systems	can	move	its	processes	to	another	server,	allowing	end	users	to	continue	working	while	the	first	server	is	revived.	Solid	silicone	of	some	type	provides	the	shell,	usually	a	silicone
elastomer,	which	may	vary	in	thickness	and	texture	or	have	attached	fastening	“tabs”	to	prevent	host	reaction	and	migration,	respectively.	Sclerosing	Adenosis	Sclerosing	adenosis	is	adenosis	with	sclerosing	(hardening)	of	the	intralobular	stroma.	These	materials	have	a	large	positive	magnetic	susceptibility,	that	is,	when	placed	in	a	magnetic	field,
the	field	strength	is	much	stronger	inside	the	material	than	outside.	This	realization	triggered	the	first	attempts	to	x-ray	the	breast	for	evidence	of	disease.	With	the	patient’s	feet	pointing	toward	the	unit	(as	for	a	CC	projection)	and	her	torso	turned	slightly	outward	with	the	lateral	portion	of	the	ipsilateral	breast	closer	to	the	unit,	the	breast	is	placed
on	the	image	receptor.	Single-Pickup	Phototimers	The	majority	of	dedicated	mammographic	units	equip	the	phototimer	with	one	detector.	NE	Journal	of	Med.	This	energy,	the	electromagnetic	magnetic	resonance	signal,	is	detected	and	electronically	processed	to	construct	an	image,	exploiting	the	various	“relaxation	times”	of	the	different	tissue
composition	of	the	breast	to	generate	image	contrast.	Chapter	7	/	Mammographic	Positioning	I	K	J	L	Figure	7-42	(continued)	(I)	Continue	to	hold	the	breast	“up	and	out.”	(J)	Rotate	patient	so	the	compression	paddle	touches	the	sternum,	continuing	to	pull	breast	“up	and	out”	on	the	breast;	turn	the	patient	to	visualize	the	inframammary	fold.	Purchase
Specifications	The	minimum	technical	specifications	necessary	for	placement	of	mammographic	equipment	within	the	facility	should	be	recorded	when	considering	future	purchases.	A	year	and	a	half	later,	the	hematoma	becomes	more	dense	and	spiculated	(D)	(arrow).	As	with	films	processed	in	an	extended	cycle,	these	images	also	have	increased
radiographic	noise.	Cancers	are	the	result	of	uncontrolled	growth	of	cells	that	have	lost	their	ability	to	function	as	normal	cells;	no	longer	can	they	reproduce	themselves	with	an	exact	copy	of	their	normal	predecessors	(transcription	or	translation	of	DNA),	nor	can	they	carry	on	their	specialized	activities.	These	larger	movements	create	RF	signals.
Dakins	D.	Shore	RE,	Hildreth	N,	Woodard	ED,	et	al.	Turnbull	LW.	VIEW	ACR	ID	SUGGESTED	ID	Cranial–Caudal	CC	Sup-Inf	0	Subareolar,	central,	medial,	and	posteromedial	tissue	Routine	Exaggerated	Cranial	Caudal	XCCL	Sup-Inf	0	Posterolateral	“Wrap-around”	breast	Elevated	Cranial–	Caudal	or	Pushed-Up	CC	none	Sup-Inf	0	Central	and	medial,
high	on	chest	wall	Superior	lesion	not	seen	on	CC	Caudal–Cranial	FB	Inf-Sup	0	Central	and	medial,	high	on	chest	wall	Nonconforming	pt,	superior	lesion	not	seen	on	CC	Mediolateral	Lateral	ML	Med-Lat	90	Lateral,	central,	superior,	and	inferior	True	orthogonal	to	CC	for	lesion	localization,	opens	tissue	for	structural	overlap	Lateromedial	Lateral	LM
Lat-Med	90	Medial,	central,	superior	and	inferior	True	orthogonal	to	CC	for	lesion	localization,	opens	tissue	for	structural	overlap	Medial–Lateral	Oblique	MLO	SM-IL	30–60	Posterior,	upperouter	quadrant,	axillary	tail,	lower-inner	quadrant	Routine	Superolateral	to	Inferomedial	Oblique	SIO	SL-IM	1–90	Posterior,	medial,	upper-inner	quadrant,	lower-
outer	quadrant	Additional	view	for	encapsulated	implants,	nonconforming	pt,	ortogonal	to	MLO	for	localization	ECC	PROJECTION	C-ARM	ANGLE	IMAGE	RECEPTOR	PLACEMENT	TISSUE	BEST	VISUALIZED	APPLICATIONS	Chapter	7	/	Mammographic	Positioning	VIEW	ACR	ID	SUGGESTED	ID	PROJECTION	C-ARM	ANGLE	IL-SM	IMAGE
RECEPTOR	PLACEMENT	•	105	TISSUE	BEST	VISUALIZED	APPLICATIONS	90–180	Posterior,	medial,	upper-outer	quadrant,	lower-inner	quadrant	Can	replace	MLO	in	pts	with	pacemakers,	open	heart	surgical	scars	IM-SL	90–180	Lateral,	upperinner	quadrant,	lower-outer	quadrant	Stereotactic	positioning	SM-IL	60–80	Posterior–lateral,	axillary	tail
SM-IL	70–90	Axillary	content	Additional	view	for	cancer	patients	on	affected	side,	suspected	inflammatory	ca,	lymphadenopathy,	search	for	primary	ca	Inferolateral	to	Superomedial	Oblique	LMO	Inferomedial	to	Superolateral	oblique	none	Axillary	Tail	AT	Axilla	none	Cleavage	View	CV	Sup-Inf	0	Medial	Extreme	medial	tissue,	slippery	medial	lesions
Rolled	Lateral	RL	Sup-Inf	0	Subareolar,	central,	medial,	and	posteromedial	tissue	Separation	of	superimposed	glandular	tissue	Rolled	Medial	RM	Sup-Inf	0	Subareolar,	central,	medial	and	posteromedial	tissue	Separation	of	superimposed	glandular	tissue	Captured	Lesion	(Coat	hanger	View)	none	Posterior	Palpable	abnormality	near	chest	wall	or
implant,	often	performed	with	magnification	ISO	AX	CL	All	0–90	(continued)	106	•	Unit	1	/	Mammography—Common	Topics	Table	7-1	•	This	Table	Provides	a	Quick	Reference	for	Each	of	the	Views	Used	in	Mammography,	Detailing	Indications	for	their	Uses	and	the	Tissue	Best	Visualized	by	Each	View.	•	Class	III:	Premarket	Approval	(PMA)—These
are	often	life-sustaining	or	life-supporting	devices	or	are	important	in	preventing	impairment	of	human	health,	thus	they	are	associated	with	a	higher	risk.	Hormone	therapy	works	in	one	of	two	ways:	1.	The	Internet	is	the	best	example	of	a	network.	Abnormalities	in	a	Fatty	Breast	N	Large	Abnormality	N	N	Figure	10-9	Cancer	will	keep	its	shape	and
will	not	flatten	under	compression	to	the	same	extent	as	glandular	tissue.	Screen/film	contact	is	much	more	critical	in	mammography	than	in	general	radiography,	because	of	its	high	resolution.	Mammography	pays	well	despite	reputation,	SalaryScan	Survey	says.	A	disadvantage	of	the	vacuum	device	is	that	the	entire	biopsy	collection	chamber	must
be	within	the	breast	for	effective	operation,	reducing	the	type	of	breast	amenable	to	this	device.	Bibliography	Dreyer	K,	Hirschorn	D,	Thrall	J,	et	al.	The	blood	supply	is	maintained	(Figure	23-20).	The	patient	needs	the	right	amount,	not	more.	Prepare	biopsy	tray.	The	radiologist	is	also	responsible	for	reviewing	the	Medical	Outcomes	Audit	annually,
documenting	the	dates	and	results	of	the	audit,	and	informing	other	radiologists	in	the	facility	of	their	personal	results	and	the	facility’s	overall	results.	Eastman	Kodak	Company	March,	1997	Document	#	860030.	Ask	the	vendor	how	their	service	and	help	is	structured,	because	you	will	probably	be	relying	on	it	a	lot,	especially	during	the	first	year
with	the	new	equipment.	Prolactin	A	hormone	present	only	during	initial	breast	growth,	pregnancy,	and	lactation.	Review	stations	are	usually	about	3	megapixel;	acquisition	stations	usually	have	2-megapixel	monitors.	Analysis—The	cancer	detection	rate	is	variable	due	to	differences	in	detection	from	first	time	screening	to	returnscreening	patients;
there	will	be	a	higher	percentage	of	cancer	detected	in	patients	screened	for	the	first	time.	The	patient	will	almost	always	tolerate	firm	compression	if	she	understands	the	reasons	and	knows	the	compressions	will	stop	per	her	request.	Conversion	issues	Cost	Figure	16-1	The	radiologist	reads	FFDM	images	at	the	softcopy	review	workstation	(SCR)
utilizing	tools	such	as	window	and	level,	zoom,	and	pan	to	glean	even	more	information	from	a	single	image.	Chromosome	A	visible	carrier	of	genetic	information.	RSNA	2010.	Note	sur	le	traitement	du	lupus	eryhemateaux	par	des	applications	du	radium.	However,	the	dynamic	range	of	more	than	16,000	shades	of	gray	and	the	ability	to	manipulate
the	image	to	improve	the	contrast	between	structures	and	the	background	clearly	offsets	the	loss	of	contrast	(Figure	15-16)	(Also	refer	to	Figure	15-21).	Web	browser	An	application	used	to	display	images	in	clinical	environments.	The	digital	image	can	be	manipulated	at	the	computer	to	optimize	the	signal	at	each	pixel	and	for	each	region	of	the
breast	under	review.	Storage	appliances	that	use	RAID	technology	are	configured	in	one	of	two	manners,	as	a	SAN	or	a	NAS.	The	test	comprised	evaluating	1238	screening	mammograms	that	included	318	biopsy-proven	breast	cancers.83	The	results	are	shown	in	Table	4-8.	Additionally,	the	quadrants	are	projected	differently	from	one	view	to
another.	When	digital	mammography	was	first	commercially	available,	the	monitors	were	of	the	cathode	ray	tube	(CRT)	vintage,	much	like	our	home	TV	sets.	Therefore,	abnormal	electrical	potential	measurements	over	the	skin	of	the	breast	can	be	used	as	an	indicator	of	elevated	epithelial	proliferation	suggestive	of	carcinogenesis.	Angle	the	C-arm	in
the	direction	you	would	for	a	superomedio–inferolateral	projection	to	the	appropriate	obliquity.	Note	that	over	the	6-year	period	covered	in	Figure	4-11,	the	total	number	of	certified	mammography	units	remained	relatively	steady	even	as	the	total	number	of	facilities	decreased	from	9117	in	2004	to	8817	by	January	2009.	The	technologist	must	have
the	methods	to	meet	challenges	and	the	knowledge	to	use	them.	Positioning	the	abnormality	against	a	background	of	adipose	tissue	will	improve	subject	contrast	(Figure	20-54).	The	Plan	is	designed	for	use	by	public	and	private	organizations	at	the	national,	state,	and	local	levels	in	planning	specific	programmatic	activities.	Moving	the	x-ray	tube	in
the	horizontal	plane	to	different	source	positions,	usually	15°	from	the	perpendicular,	provides	two	separate	fields	of	view	(Figure	20-9).	Completed	lateromedial	lateral	position	with	the	arm	up	and	over.	Computed	tomography	laser	mammography	(CTLM)	Imaging	modality	using	laser	technology	instead	of	x-rays	as	well	as	sensitive	detectors	and
computer	algorithms	to	produce	cross-sectional	images.	Why	do	the	images	look	similar?	Santa	Clara,	CA.)	4.	A	technologist	uses	it	when	they	mark	an	acquired	image	as	being	completed	and	ready	for	reporting.	See	National	Breast	Cancer	Coalition	(NBCC)	NCI.	Cyst	Radial	Scar	A	cyst	occurs	in	the	TDLU	when	the	extralobular	terminal	duct
becomes	blocked.	Because	of	the	physical	properties	of	magnetic	fields,	the	magnetic	flux,	which	penetrates	the	useful	volume	of	the	magnet,	will	return	through	the	surroundings	of	the	magnet	to	form	closed	field	lines.	However,	this	is	not	the	case	for	all	women.	Additionally,	the	breast	can	be	wide	transversely,	attaching	laterally	under	the	axilla.
Infiltrating	ductal	carcinoma	One	of	several	recognized	specific	patterns	of	cancer	of	the	breast.	It	is	the	fear	of	lawsuits,	the	differing	perceptions	of	the	physician’s	role,	and	legal	citations	taken	against	them	in	courtrooms	that	adversely	affect	the	behavior	of	the	doctor.17,32,34	–	48	Perfection	is	an	unreasonable	expectation,	yet	this	highest
standard	is	expected	in	mammography.	Patient	education	is	offered	in	a	variety	of	ways:	from	a	structured	class	on	mammography	and	BSE	to	a	simple	pamphlet.	A	piece	of	equipment	that	is	said	to	be	“DICOM	compatible”	means	that	the	equipment	uses	the	DICOM	language	and	should	be	able	to	communicate	and	interact	with	other	pieces	of
DICOMcompatible	equipment.	Twenty-five	percent	read	fewer	than	1000	examinations	per	year.	Sumkin	J.	U.S.	Food	and	Drug	Administration.	The	abnormality	must	be	palpable	or	evident	on	two	projections	to	obtain	a	tangential	view.	Choose	the	appropriate	receptor	size	and	compression	paddle.	CAD	is	approved	for	use	with	digital	mammography
systems.	Physics	of	screen-film	mammography.	Kaunitz	AM.	What	are	we	waiting	for?	Performing	the	Study	Turn	the	C-arm	approximately	20	for	a	superomedio–	inferolateral	oblique	(Figure	7-51).	Early	detection	of	any	type	of	cancer	is	critical	to	successful	treatment	and	the	quality	of	life.	Stability	in	surgical	and	radiation	changes	are	reached	at
about	2	years	when	recurrence	becomes	evident.6	The	following	are	frequent	mammographic	findings	in	the	conservatively	treated	breast	(see	earlier	discussion	for	explanation	and	regression	of	these	changes)	that	can	also	signal	recurrence:	•	Mass	and	fluid	collections	such	as	hematoma,	seroma,	•	•	•	•	abscess,	fat	necrosis,	and	fibrosis	Diffuse
accentuation	of	the	glandular	tissue	density	Skin	thickening	Architectural	distortion	Calcifications	3.	The	higher	the	ratio,	the	less	obtrusive	the	background	noise	is.	New	pacemaker	system	safe	for	use	with	MRI:	presented	at	ESC,	September	1,	2008.	A	number	of	manuals	should	be	available	to	each	member	of	the	staff	at	a	facility.	A	patient	may
aspirate,	for	example,	by	accidentally	drawing	material	from	the	stomach	into	the	lungs.	On	a	mammogram,	invasive	ductal	carcinoma	is	usually	visualized	as	a	mass	with	fine	spikes	radiating	from	the	edges	(spiculation).	50	•	Unit	1	/	Mammography—Common	Topics	Table	4-3	•	MQSA	Mammography	Experience	YEAR	1994	1995	1996	1997	1998
1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	CERTIFIED	FACILITIES	a	10,119	NA	NA	9,956a	9,884a	9,314a	9,933	9,558	9,235	9,212	9,117	8,980	8,872	8,833	8,859	8,817	CERTIFIED	UNITS	NA	NA	NA	NA	12,076a	NA	12,956	13,173	2,161	4,356	13,652	13,662	13,640	13,548	13,610	13,241	TOTAL	NUMBER	OF	DIGITAL	UNITS	Not
Not	Not	Not	Not	Not	approved	approved	approved	approved	approved	approved	NA	NA	NA	NA	451	778	1,160	2,090	3,945	6,181	MAMMOGRAMS	NA	NA	NA	31,566,176	NA	NA	37,255,777	NA	29,097,838	29,097,838	31,045,362	33,061,168	33,916,212	34,466,822	35,577,538	36,495,211	a	Destouet	J,	Bassett	L,	Yaffe	M,	et	al.	In	the	rare	instance
where	cancer	is	found	in	the	lymph	nodes	but	not	the	breast,	an	MRI	finds	the	cancer	in	nearly	60%	of	the	cases.	(B)	Internal.	During	the	first	phase	of	the	menstrual	cycle,	estrogen	stimulates	epithelial	proliferation	and	enlargement	within	the	larger	ductal	structures.	Evaluation	of	rupture	of	silicone	breast	implants	by	mammography,
ultrasonography	and	magnetic	resonance	imaging	in	asymptomatic	patients:	correlation	with	surgical	findings.	When	is	it	appropriate	to	use	the	“target	on	scout”	feature?	The	images	can	be	viewed,	interpreted,	and	then	stored,	forever	connected	with	the	patient	data	from	the	RIS,	so	that	these	can	be	retrieved	again	and	viewed	as	needed.	Skin	line
A	defined	line	on	a	mammogram	that	identifies	the	outer	skin	separation	from	the	tissue	under	it.	RIS,	HIS,	and	MIS	Before	we	can	take	any	images	of	a	patient,	whether	they	are	being	performed	on	film	or	digitally,	we	first	need	to	get	some	basic	information	about	her:	her	name,	date	of	birth,	patient	ID	number,	address,	phone	number,	insurance
information,	etc.	Rochester,	NY:	Eastman	Kodak	Co;	1960.)	•	229	230	•	Unit	2	/	Film/Screen	Mammography	Setting	the	kV	at	an	optimal	level	produces	high	contrast;	but,	as	a	compromise,	exposure	time	needs	to	be	increased	to	the	point	at	which	RLF	has	a	major	effect.	A	brief	explanation	please.	Back-off	In	stereotactic	biopsy;	describes	the	prefire
position	of	the	biopsy	device.	These	handles	should	be	different	from	the	technologist’s	handles,	which	contain	the	switches	for	operating	the	C-arm	movements.	The	MRI	frequency	range	is	from	3	to	100	MHz.33	The	RF	transmitter	power	is	variable.	The	publisher	is	not	responsible	(as	a	matter	of	product	liability,	negligence,	or	otherwise)	for	any
injury	resulting	from	any	material	contained	herein.	Some	variation	in	the	range	of	specificity	depending	on	the	definition	of	false	positive	being	applied	will	exist,	but	the	variation	should	be	negligible	because	of	the	large	number	of	true	negatives	and	the	small	number	of	false	positives	used	as	data	in	most	audits.	Use	cancer	data	to	support	cancer
prevention	and	control	programs.	No	breast	lump	should	be	dismissed	as	benign	until	it	has	been	checked	by	a	physician.	Window	center	A	brightness	adjustment	where	the	radiologist	selects	the	range	of	grayscale	most	pleasing	to	their	eye.	When	a	young	woman	is	clinically	symptomatic,	she	is	better	advised	to	see	a	surgeon	before	seeking	a
mammogram.	Facilities	no	longer	able	to	afford	to	provide	these	services	due	to	low	Medicare	reimbursement	rates	c.	Foreword	I	was	honored	to	be	asked	to	write	the	foreword	for	the	third	edition	of	Valerie	Andolina’s	and	Shelly	Lille’s	book,	Mammographic	Imaging:	A	Practical	Guide.	Typical	paramagnetic	substances	usually	possess	an	unpaired
electron	and	include	atoms	or	Glossary	ions	of	transition	elements,	rare	earth	elements,	some	metals,	and	some	molecules	including	molecular	oxygen	and	free	radicals.	Have	the	patient	hold	the	provided	handrail	with	the	contralateral	hand,	which	will	stabilize	her,	and	bring	medial	tissue	closer	to	the	image	receptor.	If	the	depth	coordinate	of	the
abnormality	is	outside	the	expected	depth,	it	is	possible	that	identification	of	the	abnormality	and/or	targeting	might	be	incorrect.	Needle	core	biopsy,	open	biopsy,	or	surveillance	mammography	are	useful	for	indeterminate	calcium.	Advance	Magazine.	Computer-aided	detection	output	on	172	subtle	findings	on	normal	mammograms	previously
obtained	in	women	with	breast	cancer	detected	at	followup	screening	mammography.	If	the	pickup	cannot	advance	far	enough	to	remain	under	the	glandular	tissue	on	the	oblique	Figure	11-42	The	shaded	area	comprises	the	pectoral	muscle	and	retroglandular	fat	stripe.	When	testing,	try	to	use	the	same	type	of	film	that	is	used	clinically	and	is
processed	routinely	in	that	darkroom.	Fundamentals	of	stereotactic	breast	biopsy.	Both	the	log	sheet	and	worksheet	shown	here	are	examples	used	by	one	facility;	other	examples	are	available	through	accrediting	bodies	such	as	the	ACR.	MRI	has	a	higher	correlation	with	biopsies	than	mammography	or	494	•	Unit	4	/	Diagnostic	Procedures	and
Breast	Cancer	Treatment	A	Figure	21-20	Lobular	carcinoma—treatment	planning.	Transfer	Coordinates	The	task	of	transferring	the	coordinates	can	be	manual	or	electronic	(Figure	20-22F).	•	If	the	cancer	has	invaded	the	skin,	as	happens	with	inflammatory	breast	cancer	or	with	locally	advanced	disease.	The	public	followed	the	lead	of	the	WHI	Trial
investigators;	approximately	one	third	of	all	women	using	HRT	did	not	refill	their	prescriptions.	Figure	10-12	Pseudomass.	His	method	consisted	of	simple	transillumination,	performed	by	placing	a	light	source	against	the	breast	and	observing	differences	in	the	transmission	of	light	through	the	breast	tissue.	Which	figures	are	indicative	of	malignant
masses?	The	Major	Differences	There	are	three	major	differences	between	xeroradiography	and	analog	or	digital	imaging:	Figure	1-5	An	early	dedicated	mammography	machine	(circa	1975).	A	doctor	also	inspects	any	suspicious	skin	changes	that	may	be	a	sign	of	breast	cancer.	The	art	of	mammographic	positioning.	axilla	Nipple	and	Areola
inframammary	fold	nippleareola	complex	Figure	5-1	External	appearance	and	landmarks.	Staff	Support	during	the	Conversion	Resistance	to	Change	The	conversion	to	FFDM	from	film	can	be	overwhelming	for	physicians,	technologists,	and	support	staff.	226	•	Unit	2	/	Film/Screen	Mammography	Depthdose	single	phase	Depthdose	multipulse	table
top	mR	Skindose	multipulse	Skindose	single	phase	1400	3-phase	12	pulse	1	with	same	depth	dose	0.9	10	1	cm	1200	multipulse	1000	20	2	cm	800	0.8	600	single	phase	0.7	400	200	0.6	0	kVp	60	80	100	120	140	Figure	11-7	Comparison	of	dose	yield	of	a	conventional	single-phase	generator,	a	multipulse	generator	(high-frequency/constant	potential),
and	a	conventional	12-pulse	generator.	Most	women	now	have	breast-conserving	surgery	in	keeping	with	the	detection	of	smaller	DCIS	lesions	on	mammography.	“These	microcrystals	average	about	2	micrometers	in	diameter	and	0.13	micrometer	in	thickness”.27	For	years	the	silver	halide	emulsions	were	3D	grains	of	various	sizes	and	shapes	and
were	distributed	randomly	throughout	the	gelatin.	Even	though	this	sounds	insignificant,	it	is	important	when	you	realize	that	a	200	MB	examination	can	now	fit	in	an	area	of	only	100	MB,	actually	doubling	the	storage	capacity.	The	gap	between	mammographers	who	used	dedicated	units	versus	those	attempting	mammography	with	standard	x-ray
equipment	and	industrial	or	medical	film	increased.	Laser	printer	A	device	for	printing	that	fires	a	focused	beam	of	light	onto	the	surface	of	a	cylindrical	drum	called	a	photoreceptor.	When	artifacts	are	seen	on	the	image,	it	is	the	technologist’s	responsibility	to	determine	the	cause	of	the	artifact	and	rectify	the	situation,	ensuring	that	additional
images	are	not	affected.	This	high	resolution	is	attained	through	using	single-emulsion	films	with	small	film	crystals	and	screens	with	small	phosphors.	This	projection	is	the	reverse	of	the	MLO	and	the	resulting	image	will	mimic	the	projection	of	tissue.	D.	Chapter	7	Mammographic	Positioning	Objectives	•	Understand	basic	procedures	and	recognized
standards	involved	with	breast	imaging.	The	nipple	does	not	need	to	be	perfectly	in	profile	to	do	so.	Because	it	is	more	expensive	to	keep	patient	records	here,	the	object	is	to	clear	out	studies	that	will	not	need	to	be	reviewed	again	for	quite	a	while	to	make	room	for	incoming	studies.	The	cost	effectiveness	of	fine	needle	aspiration	cytology	and	14-
gauge	core	needle	biopsy	compared	with	open	surgical	biopsy	in	the	diagnosis	of	breast	carcinoma.	If	the	patient	is	unwilling	or	unlikely	to	go	to	daily	radiation	treatments	for	5	to	7	weeks.	How	safe	are	your	breasts?	•	Reposition	the	breast	(see	Chapter	10).	In	addition	to	providing	the	Middle	East	with	a	diagnostic	test	more	suitable	for	their
culture,	the	test	will	be	a	supplement	to	traditional	mammography	and	MRI.	Nuclear	grade	A	prognostic	indicator	of	tumor	aggression.	Figure	11-7	shows	the	comparison	between	a	conventional	single-phase	generator,	a	new	multiphase	generator,	and	a	conventional	12-pulse	generator.	Fibroadenoma	Figure	6-20	Arterial	calcification	(arrowheads)
evident	within	a	blood	vessel.	Nodal	involvement	unilaterally	implicates	an	ipsilateral	breast	cancer.	Therefore,	the	lower	the	rate	of	nodal	involvement,	the	better.	The	authors	share	their	experiences,	collect	information	about	mammography,	and	present	it	from	a	practical	viewpoint	that	is	useful	to	the	radiologic	technologist.	Logan-Young	WE,
Hoffman	NY.	The	Scandinavian	countries	have	high	compliance	rates	with	screening	mammography.	(B)	Stained	slide,	as	viewed	through	the	pathologist’s	microscope.	1986;204:580–585.	•	552	Density	difference	Contrast.	154	•	Unit	1	/	Mammography—Common	Topics	L	CC	A	B	C	D	Figure	7-75	Proving	skin	calcium	evident	on	only	one	view.	Price
should	not	be	the	only	factor	when	selecting	equipment.	The	SMPTE	pattern	itself	is	an	electronic	image	stored	within	the	acquisition	workstation.	X-ray	High-energy	radiation	with	waves	shorter	than	those	of	visible	light.	•	30%	could	schedule	a	screening	mammogram	within	a	week.	Why	can	we	see	skin	line	on	the	digital	image	and	not	on	the
analog	image?	Not	only	is	the	basic	sequence	varied,	by	adding	dephasing	or	rephasing	gradients	at	the	end	of	the	sequence,	but	also	there	is	a	significant	extra	variable	to	specify	to	things	like	the	TR	and	TE.	July	25,	2007.	This	was	a	cyst.	Glossary	Data	Information	stored	in	a	computer	system	that	is	not	program	code.	ROLE	OF	THE
TECHNOLOGIST	The	technologist	has	a	vital	role	in	the	problem-solving	process.	Film	library	A	place	where	films	are	stored	and	categorized	for	film	retrieval.	Aperture	ratio	is	also	known	as	“fill	factor.”	Apex	From	the	Latin,	meaning	summit;	the	apex	is	the	tip	of	a	pyramidal	or	rounded	structure.	For	example,	a	woman	who	has	had	cosmetic	breast
augmentation	surgery	will	be	positioned	differently	than	a	woman	who	has	not	(see	Chapter	7);	therefore,	she	will	have	certain	concerns	and	will	want	to	know	what	will	be	done	for	her	specific	situation.	Figure	7-84	Spot	compression.	The	CR	system	uses	a	CR	cassette	in	place	of	the	analog	screen–film	cassette;	the	CR	cassette	fits	in	the	tunnel	of
the	Bucky25	(Figure	15-37).	A	facility	that	performs	only	screening	mammography	with	no	diagnostic	follow-up	must	use	the	calculations	for	PPV1.	Both	are	benign	epithelial	growths	with	or	without	a	connective	tissue	stalk	emerging	from	the	wall	of	larger	ducts.	Many	“nonpalpable”	cancers	are	palpable	in	retrospect;	some	only	with	the	patient
upright,	especially	in	the	upper	one-half	of	the	breast.	2007;25(1):118–145.	These	groups	can	be	local,	regional,	national,	or	international.	Technological	improvements.	One	of	the	first	clinical	studies,	published	in	2002,	reported	that	analog	imaging	found	33	cancers	and	missed	9;	digital	found	25	and	missed	17;	18	cancers	were	found	by	both
technologies.2	Digital	mammography,	even	in	its	formative	years,	showed	a	statistically	significant	difference	in	recall	rates:	analog	14.9%	and	digital	11.8%.2	Although	these	initial	studies	comparing	analog	and	digital	techniques	showed	digital	imaging	as	equivalent	to	analog	imaging,	digital	sales	were	tepid	at	best.	Several	techniques	for	FNAC
have	been	published.1,19–22	The	following	is	a	basic	protocol	that	is	frequently	used.	Guiding	the	needle:	The	biopsy	team	uses	an	automated	or	manual	control	to	match	the	needle	guidance	device	with	the	target	coordinates	for	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	A	•	427	B	C	Figure	20-22	(A)	Position	the	patient.	The	contralateral
arm	should	remain	at	her	side	and	the	ipsilateral	hand	may	grip	the	lower	aspect	of	the	image	receptor.	2006;35(10):	October.	Later	Generations	The	48	million	Americans	born	between	1965	and	1986	belong	to	Generation	X	and	Generation	Y.	62.	In	many	clinics,	the	radiologist	includes	the	technologist	during	the	reading	of	the	mammogram,
indicating	not	only	pathology	but	also	findings	that	would	indicate	an	extra	view.	Mobility	of	the	Breast	Eklund9	describes	the	mobile	borders	of	the	breast,	an	important	aspect	for	positioning.	Instead,	it	is	placed	in	a	CR	plate	reader;	it	is	similar	to	loading	a	screen–film	cassette	into	a	daylight	autoload	processor	(Figure	15-38).	Markers	indicate	the
edges	of	the	compression	device	and	light	field.	However,	subsequent	mammography	may	be	the	first	indication	of	hematoma	or	seroma	in	the	early	stages;	a	well-circumscribed	mass	appears	on	the	mammogram.	Pain	or	other	sensation,	however,	is	common,1	even	with	early	carcinoma,	and	should	not	be	dismissed.	The	causes	of	these	vasculitis
diseases	are	usually	not	known,	but	immune	system	abnormality	is	a	common	feature.	Radiologists	have	embraced	their	expanded	role:	once	a	screening	examination	becomes	a	diagnostic	study,	a	radiologist	actively	participates	in	the	examination.	Mastitis	Inflammation	of	one	or	more	mammary	glands	within	the	breast,	usually	in	a	lactating	woman.
By	using	a	microprocessor	to	control	the	on–off	action,	power	is	delivered	efficiently.	By	1988,	the	survey	of	image	quality	had	dramatically	increased	to	81%	of	the	sites	examined.	In	this	instance	a	small	region	of	the	mammogram	has	been	modified	to	enhance	the	contrast	(conspicuity)	of	a	cancer.	The	drum	has	an	electrical	charge	that	can	print
positively	charged	toner	(dry	ink)	to	mimic	the	text	and	images	sent	to	the	printer	from	a	computer	or	scanner	onto	paper	or	film	given	a	strong	negative	charge.	The	rest	of	the	waveform	is	unused.	The	tissue	in	formalin	is	x-rayed	first	to	determine	if	the	lesion	can	be	identified	within	it.	Which	view	images	the	most	breast	tissue?	CR	Disadvantages
1.	END	OF	THE	ROAD	FOR	ANALOG?	(Images	for	set	B	courtesy	of	EWBC.	Many	PACS	administrators	have	an	IT	background,	but	most	do	not.	Valerie	Andolina	xii	Mammography	has	changed	in	so	many	ways	since	I	entered	this	field,	and	it	continues	to	show	signs	for	further	improvements.	Flood	replenishment:	a	new	method	of	processor	control.
The	physicist	is	also	responsible	for	reviewing	the	technologist’s	test	results	and	procedures,	and	for	assessing	the	facility’s	QA	program.	Ductal	carcinoma	in	situ	(DCIS)	A	precancerous	condition	characterized	by	the	clonal	proliferation	of	malignant-looking	cells	in	the	lining	of	a	breast	duct	without	evidence	of	spread	outside	the	duct	to	other	tissues
in	the	breast	or	outside	the	breast.	Once	the	technologist	obtains	the	images,	the	images	on	the	two	films	are	aligned.	Glossary	Terminal	A	display	monitor	and	input	device	(keyboard),	which	is	attached	to	a	remote	computer.	1995;75:2507–2517.	Her	philosophy	had	radiologists	behaving	as	clinicians;	up	until	this	time	most	were	passive	participants,
isolated	in	the	reading	room.	Ideally,	the	area	of	the	breast	under	clinical	suspicion	should	be	placed	away	from	the	chest	wall	edge	of	the	breast	support	so	that	the	tissue	is	under	the	part	of	the	x-ray	tube	that	provides	the	best	resolution.	Figure	5-7	illustrates	these	structures	and	their	distribution.	The	increase	in	mR/s	means	x-ray	production	is
more	efficient;	greater	efficiency	results	in	shorter	exposure	times.	Technical	aspects	of	breast	magnetic	resonance	imaging.	receptor.	See	Quality	assurance	(QA)	program	QC.	Whether	the	image	tone	appears	black	or	brown	is	generally	a	function	of	how	these	silver	filaments	form	during	development.	Rhodium	is	used	for	thick,	glandular	breasts;
molybdenum	for	all	the	rest.	If	the	processor	temperature	deviation	is	not	noted	(see	Chapter	7),	you	might	incorrectly	assume	that	the	problem	is	the	AEC	on	the	unit,	and	that	all	exposures	on	the	x-ray	unit	should	be	increased.	DevCan:	Probility	of	Developing	or	Dying	of	Cancer	Software,	version	6.3.0.	Statistical	Research	and	Applications	Branch,
National	Cancer	Institute,	2008.	Poor	exhaust	ventilation	may	cause	a	buildup	of	chemical	fumes	in	the	darkroom,	which	may	lead	to	chronic	headaches	and	nausea	in	people	who	spend	a	significant	amount	of	time	in	this	environment.	The	intralobular	stroma	is	specialized	tissue	that	gives	the	lobule	its	shape	and	definition.9	An	extensive	capillary
network	allows	the	exchange	of	hormones	into	and	secretions	out	of	the	lobule	and	is	in	close	contact	with	the	lymphatic	system.	1997;67(4):311–325.	Opportunistic	infections	are	easily	acquired.	A	movable	breast	support	prevents	this	phenomenon	from	occurring,	so	that	there	is	never	a	failure	to	image	an	abnormality	as	a	result	of	compression
thickness.	Establish	computerized	reporting	and	data-processing	systems.	Logan-Young	W,	Dawson	AE,	et	al.	In	a	practice	in	which	both	screening	and	diagnostic	examinations	are	performed,	all	three	of	the	definitions	for	PPV	will	be	valuable	and	can	be	applied.	2004;27(11):	May.	Parallax	The	distance	of	the	apparent	“shift”	of	an	object	in	relation
to	a	reference	object.	The	focus	of	the	mammogram	should	always	be	to	adequately	image	the	entire	breast.	Chapter	2	/	Background	Information	and	the	Need	for	Screening	•	23	Table	2-9	•	Cancer	Screening	by	Health	Insurance	Status	in	Adults:	2005	WITH	HEALTH	INSURANCE	Recent	mammogram	Pap	smear	Endoscopy	2002	(%)	2004	(%)	2005
(%)	AGE	GROUP	MEDICAID	(%)	NO	HEALTH	INSURANCE	(%)	58	85	41	61	88	46	75	88	48	40–64	18–64	50–64	56	83	40	33	63	15	Source:	National	Health	Interview	Survey	Public	Use	Data	file	2005;	National	Center	for	Health	Statistics,	Centers	for	Disease	Control	and	Prevention;	2006.	Pulses	of	radiofrequencies	for	breast	MR	range	from	15	MHz
to	80	MHz	for	hydrogen	atoms,	with	many	common	breast	sequences	close	to	the	63.87	MHz.	Pulse	sequences	can	be	sent	in	a	variety	of	timed	and/or	repeated	patterns—like	a	series	of	musical	notes.	Accessed	August	6,	2009.	The	tissue	in	this	area	is	smooth	in	outline	(A)	(arrow)	and	no	larger	than	in	previous	studies	(B),	and	compresses	out	on	the
modified	compression	view	(C),	but	in	view	of	the	palpable	area,	a	workup	is	necessary.	They	are	easier	to	access	than	if	they	were	off-line,	but	it	is	less	expensive	than	taking	up	space	in	the	online	storage.	Berns	EA,	Hendrick	RE,	Solari	M,	et	al.	The	radiologist	may	wish	to	recheck	the	patient	to	be	certain	that	the	suspicious	area	was	removed
entirely	before	beginning	the	therapy.	•	Compare	and	contrast	the	advantages/disadvantages	of	analog	versus	digital	mammography.	The	radiologist’s	reading	time	has	almost	doubled,	while	the	technologist’s	examination	time	has	been	reduced	by	more	than	one	third	(Figure	4-14).	If	postsurgical	changes	obscure	the	area,	the	mammogram	is
repeated	in	4	months,	and	again	at	6-month	intervals	for	the	next	2	years	until	the	lesion	can	be	identified,	and	rebiopsy	recommended.	The	SC	image	has	poorer	resolution	than	the	GSPS	because	it	is	an	electronic	copy,	but	it	serves	the	purpose	to	identify	the	location	of	a	marking.	Lymph	node	Small	rounded	or	bean-shaped	masses	of	lymphatic
tissue	surrounded	by	a	capsule	of	connective	tissue.	The	technologist	must	understand	the	nature	of	this	behavior	to	reduce	the	patient’s	anxieties	and	elicit	cooperation.	Normal	vaginal	bleeding	is	the	periodic	blood	that	flows	as	a	discharge	from	the	woman’s	uterus	when	pregnancy	does	not	occur.	Lean	patient	inward,	relaxing	the	shoulders.	The
authors	share	their	experience	in	the	technical	performance	of	mammography,	explore	the	anatomy	of	the	breast	and	the	sites	of	origin	for	most	breast	cancer,	detail	vi	common	diagnostic	procedures,	and	anticipate	future	detection	technologies.	(B)	Meanwhile,	the	radiologist	removes	the	syringe	from	the	tubing.	When	the	RF	pulse	is	turned	off,	the
protons	return	to	their	natural	alignment	within	the	magnetic	field	and	release	their	excess	energy.	Who	is	taking	the	x-ray?	ax.	In	other	cases,	the	mass	will	become	smaller	but	quite	dense,	developing	spiculated	borders,	possibly	creating	difficulty	for	the	interpreting	radiologist.	Although	architectural	distortion	is	a	strong	indicator	of	malignancy
(Figure	6-26),	other	breast	structures	can	imitate	architectural	distortion.	The	goal	is	a	completely	electronic	environment,	where	images	and	cases	can	be	brought	up	on	a	computer	workstation	anywhere,	anytime,	and	quickly.	False	negative	A	result	that	appears	negative	but	fails	to	reveal	disease.	Shortly	thereafter,	the	NCI/NIH	altered	their
guidelines	to	recommend	screening	mammograms	for	women	aged	40	to	49	be	done	every	1	to	2	years.	Antonio	C,	Wolff	A,	Hammond	ME,	et	al.	Raise	the	C-arm	to	elevate	the	image	receptor	to	meet	the	posterior	lateral	tissue.	The	technologist	should	be	aware	of	the	actual	dimensions	of	the	field,	as	this	may	differ	from	the	size	of	the	biopsy	window
available	on	the	compression	plate.	1989;18(1):41.	B	Figure	10-41	Recurrence	postreconstruction.	APPROXIMATING	LOCATION	(FOR	PALPATION	AND/OR	EXTRA	VIEW)	Approximating	a	lesion’s	location	(or	at	least	its	quadrant)	will	guide	the	technologist	in	correlative	palpation,	in	obtaining	extra	views,	and	positioning	for	stereotactic	biopsy.	July
3,	1996.	Small	tumors	or	lesions	may	be	obscured	during	this	time.	Seroma	A	collection	of	serous	(clear	proteinaceous)	fluid.	Breast	cancer	in	women	after	augmentation	mammoplasty.	White-appearing	cancers	set	against	white-appearing	fibroglandular	tissue	are	difficult	to	visualize.	Additional	chemoprevention	studies	with	tamoxifen	and	other
substances	in	women	with	an	altered	BRCA1	or	BRCA2	gene	are	anticipated.	Standard	Versus	Extended	Processing	Film	manufacturers	design	their	films	with	an	inherent	level	of	contrast.	Reston,	VA:	American	College	of	Radiology;	1999:	286–294.	Calcifications,	architectural	distortions,	and	small	masses	measuring	6	mm	or	less	pose	the	greatest
difficulty	for	this	modality.	Performing	axillary	node	dissections	on	all	of	these	nodenegative	people	will	result	in	disruptions	to	the	flow	of	lymphatic	fluid	and	perhaps	lymph	edema.	Needle	length	varies	depending	on	the	depth	of	the	abnormality	in	the	breast	and	the	biopsy	modality.	Mayo	website.	Clinical	comparison	of	full	field	digital
mammography	and	screen-film	mammography	for	detection	of	breast	cancer.	Cost	effective	for	selected	women	with	BrCA	1	and	BrCA	2	mutations.	Chapter	15	/	Creating	the	Digital	Image	•	347	Figure	15-28	In	analog	imaging	two	separate	x-ray	exposures	would	be	required	to	obtain	these	differing	contrast	and	optical	density	images.	(Photos
courtesy	of	Hologic,	Inc.)	Chapter	22	/	Breast	Cancer	Diagnostic	Technologies:	Today	and	Tomorrow	•	509	Case	Study	22-2	Positron	Emission	Mammography	(PEM)	History:	40-year-old,	dense-breasted	female	presenting	with	palpable	abnormality	on	right	breast	Findings:	Ultrasound-guided	biopsy	showed	expected	IDC	from	mammogram	but	with
unexpected	DCIS	intertwined	in	lesion.	It’s	not	easy,	but	it’s	possible.	Early	adopters	of	new	technology	will	immediately	replace	their	analog	mammography	machines	with	the	new	models.	The	two	most	prominent	hormones	active	in	breast	physiology	are	estrogen	(responsible	for	ductal	proliferation)	and	progesterone	(responsible	for	lobular
proliferation	and	growth).	Discuss	the	pros	and	cons	of	a	digital	conversion	in	relationship	to:	a.	The	interval	miss—Cancer	detected	within	1	year	after	a	mammogram	that	is	negative	and	would	still	be	negative.	If	the	anterior	breast	is	only	compromised	in	the	CC	projection,	then	repeat	the	CC	for	the	anterior	portion	of	the	breast.	Chapter	13	/
Quality	Assurance	in	Film/Screen	Mammography	1.56	mm	nylon	fiber	1.12	mm	nylon	fiber	0.89	mm	nylon	fiber	0.75	mm	nylon	fiber	0.54	mm	nylon	fiber	0.40	mm	nylon	fiber	0.54	mm	AI203	speck	0.40	mm	AI203	speck	0.32	mm	AI203	speck	0.24	mm	AI203	speck	0.16	mm	AI203	speck	2.00	mm	thick	mass	1.00	mm	thick	mass	0.75	mm	thick	mass	0.50
mm	thick	mass	0.25	mm	thick	mass	A	•	293	equipment	used	today	has	reliable	automatic	exposure	controls	(AEC,	or	phototiming),	which	are	used	to	image	most	patients.	A	low-density	abnormality	well	visualized	on	the	scout	image	(A)	(arrow)	can	only	be	seen	on	one	side	of	the	stereo	pair	(B)	(arrow).	In	addition	to	directing	the	surgeon	to	the	area
requiring	biopsy,	localization	helps	the	surgeon	excise	a	smaller	specimen.	(4)	Availability.	Dynamic	range	Shades	of	gray	from	white	to	black	indicating	the	amount	of	x-ray	photons	detected	by	a	pixel.	An	elevated	CC	(D)	using	minimal	compression	reveals	the	medial	location	of	this	proven	carcinoma	(arrow).	Film	A	thin	flexible	strip	of	plastic	or
other	material	coated	with	light-sensitive	emulsion	for	exposure	in	a	radiology	department.	Develop	laws	and	regulations	that	strengthen	registry	operations.	The	scale	also	defines	point	0	for	the	depth	axis.	Rochester,	NY.)	for	approximately	30%	of	all	breast	cancers.13	In	August	2007,	German	researchers	reported	in	the	medical	journal	Lancet	that
they	detected	almost	twice	as	many	cases	of	DCIS	using	MRI.	For	these	cases	it	is	better	to	investigate	what	is	happening	inside	the	breast,	at	the	cellular	level,	to	verify	observations	made	during	interpretation	of	the	images	in	order	to	understand	the	condition	of	the	tissue.	Suleiman	O,	Conway	B,	Rueter	F,	et	al.	and	is	more	susceptible	to
scratching.	This	book	addresses	the	biologic	aspects	of	breast	cancer	from	many	viewpoints.These	viewpoints	include	the	etiology	of	breast	disease	and	its	appearance;	the	anatomy	of	the	breast;	how	breast	tissue	affects	and	is	affected	by	the	design	and	performance	of	dedicated	mammography	machines;	the	appearance	of	breast	tissue	on	a
mammographic	image;	and	positioning	of	the	breast.	Chapters	14,	15,	and	18	will	help	you	get	started	with	understanding	the	process.	70.	I	Radiol	Eng.	(Reprinted	with	permission	from	The	Fundamentals	of	Radiography.	The	patient	lies	prone	on	this	table	with	her	breast	positioned	through	the	hole	in	the	table.	Similarly,	the	way	the	radiologist
works	has	also	changed.	Kodak.	It	was	pursued	for	many	years	as	a	technique	for	breast	cancer	detection.	Chapter	21	/	Breast	MR	32.	Occasionally,	a	larger	gauge	(19	gauge	or	20	gauge)	needle	is	necessary	if	the	cyst	is	filled	with	thicker,	more	viscous	fluid.	These	projections	are	placed	side	by	side	on	a	monitor	or	on	the	same	film.	428	•	Unit	4	/



Diagnostic	Procedures	and	Breast	Cancer	Treatment	D	E	Figure	20-22	(continued)	(D)	Stereo	images.	Positioning	the	patient	(Figure	20-22A):	Selecting	the	appropriate	approach	to	the	abnormality	can	be	simple	or	complicated,	depending	on	several	factors:	the	position	of	the	patient’s	body,	C-arm	rotation,	and	visualization	of	the	abnormality	in	both
scout	and	stereo	images.	Telemammography,	sending	images	from	one	facility	to	another	via	satellite	or	high-speed	transmission	line,	is	possible	only	with	digitally	encrypted	images.	Posterior	Abnormalities	The	technologist	can	successfully	image	what	seem	to	be	inaccessible	posterior	abnormalities	that	are	near	the	chest	wall.	What	Exactly	Is	a
Digital	Image?	Who	consistently	has	the	lowest	compliance	rates	for	any	of	the	screening	tests?	The	ability	to	observe,	measure,	and	record	subtle	changes	in	the	breast	during	the	progression	of	a	disease	is	not	only	useful	for	diagnosis,	it	also	results	in	a	more	definitive	study	that	is	important	for	patient	prognosis	and	treatment.2	A	series	of	defects
occur	in	a	cell	before	it	becomes	cancer.	Dr.Young’s	belief	was	that	radiologists	were	in	a	unique	position	to	become	active	participants	in	breast	health	care.	In	most	cases,	a	tangential	view	will	yield	the	most	information	about	a	suspect	palpable	abnormality.	A	domain	name	is	alphanumeric	and	meaningful	to	a	human	reader	whereas	Internet
Protocol	addresses	are	purely	numeric.	In	some	processor	models,	the	temperature	of	the	developer	solution	increases.	Modified	radical	mastectomy.	Initial	experience	and	education	for	professionals	in	mammography,	including	the	radiologist,	the	physicist,	and	the	technologist,	remain.	TESTS	COMMON	TO	BOTH	F/S	AND	FFDM	Phantom	Imaging
Imaging	the	ACR	phantom	is	a	familiar	test	to	technologists	who	perform	QA	on	analog	units.	The	diagnosis	of	breast	implant	rupture:	MRI	findings	compared	with	findings	at	explantation.	Hashemi	R,	Braddley	WG	Jr,	Lisanti	C.	Radiologist	assistant	certification.	This	chapter	provides	tips	to	modify	positioning	methods	for	a	variety	of	nonconforming
patient	conditions,	including	possible	extra	views.	Turn	the	C-arm	so	that	the	image	receptor	parallels	this	line.	Lasker	RD,	the	Committee	on	Medicine	and	Public	Health.	To	produce	an	electrical	impedance	image,	a	low-voltage	electrical	signal	is	transmitted	through	the	breast	tissue	to	measure	the	impedance	of	the	tissues.	Often	there	is	a	lucency
that	surrounds	the	mole	as	a	result	of	air	being	trapped	between	the	image	receptor	and	the	skin.	Ensure	that	the	anterior	needle	guide	is	forward	to	provide	accurate	needle	placement.	(A)	The	clamshell-type	densitometer	is	portable	and	is	all	purpose.	When	the	Women’s	Health	Equity	Act	was	passed	in	1991,	MQSA	became	a	reality	in	1992.
Chapter	5	/	Breast	Anatomy	and	Physiology	MAMMOGRAPHIC	ANATOMY	Symmetry	and	Distribution	The	American	College	of	Radiology14	details	descriptive	terminology	for	the	ratio	of	fatty	to	glandular	tissue	in	the	breast.	If	the	image	receptor	is	placed	too	low	or	is	too	small	to	image	all	of	the	tissue	of	a	larger	breast,	axillary	and	posterior	tissue
may	be	missed.	Performance	benchmarks	for	screening	mammography.	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	A	•	475	B	Figure	20-78	Positioning	arm	through	the	opening.	By	the	end	of	the	decade,	almost	one-half	of	all	machines	are	digital.	Architectural	distortion	may	indicate	pathology,	including	cancer.	(B)	Schematic
demonstrating	the	amount	of	the	“glandular	island”	usually	evident	with	this	view.	A	standard	CD	is	12	cm	in	diameter	and	stores	data	on	one	side	only.	X-ray	tube	filters	Mo	(molybdenum)	and	Rh	(rhodium)	possess	“absorption	edge”	x-ray	energies	used	for	mammography,	and	their	use	optimizes	the	x-ray	beam	spectrum	by	selectively	removing	the
very	low	x-rays	that	otherwise	mostly	result	in	breast	dose	and	the	high	x-ray	energies	that	result	in	lower	subject	contrast	of	the	breast	anatomy.	Targeting	the	needle	indicates	accurate	placement	(upper-right-hand	corner).	On	average,	occult	lesions	detected	by	mammography	are	8	years	old.	A	strong	magnetic	field	outside	the	MRI	machine	can	be
potentially	dangerous	to	patients,	staff,	and	MRI	magnet	bathed	in	cryogens	sealed	unit	insulation	and	seals	supercooling	cryogens	primary	magnet	Figure	21-5	MRI	magnet	bathed	in	cryogens.	Even	though	film	mammography	can	image	more	line	pairs/mm	than	digital,	in	a	real	breast	imaged	with	clinical	x-ray	doses,	the	noise	of	film	is	sufficiently
higher	than	digital	images.	•	Reliable	tests	exist	that	are	acceptable	in	terms	of	risk,	cost,	and	patient	discomfort.	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	image	contrast	over	the	density	range	where	one	needs	maximum	contrast	for	reliable	detection	of	early	breast	cancer”.37	Before	high-contrast	films	became	available,
innovative	mammographers	discovered	a	method	to	artificially	increase	film	contrast	and,	at	the	same	time,	decrease	the	radiation	dose	to	the	client	because	the	speed	of	the	film	would	increase.30–32,38	This	method	was	called	extended	processing	of	single-emulsion	film	(Figure	11-49).	Based	on	targeting	(cursors),	the	computer	determines
coordinates	for	the	abnormality	(upper-right-hand	corner).	This	prevents	under-	or	overexposure	of	portions	of	the	breast,	and	also	allows	for	better	assessment	of	mass	densities	(i.e.,	the	radiologist	uses	relative	density	to	perceive	cancer	only	apparent	by	subtle	density	difference	amid	glandular	structures)	(Figure	7-11).	This	deposition	of	powder
may	be	seen	on	the	mammogram	because	efforts	are	made	to	include	this	area	on	the	CC	view.	Chapter	3	Patient	Considerations	Objectives	•	To	help	the	technologist	better	understand	the	patient’s	emotional	needs	and	responses	throughout	the	breast	imaging	process.	Once	the	detector	has	been	calibrated	by	the	service	engineer	at	installation,	the
technologist	needs	to	run	a	weekly	program	provided	by	the	manufacturer	through	the	software	on	the	acquisition	station	to	read	just	any	drifting	of	the	settings.3	This	requires	the	technologist	to	take	several	images	with	an	acrylic	phantom	at	several	different	techniques,	allowing	the	array	to	reset	itself	according	to	the	parameters	set	by	service.
Stereotactic	breast	biopsy	A	technique	to	remove	samples	of	a	suspicious	area	with	a	special	needle	and	without	the	need	of	traditional	surgery.	The	nipple	should	always	be	brought	into	profile	for	localization	purposes	(label	NIP).	198	•	Unit	1	/	Mammography—Common	Topics	L	MLO	L	LM	A	B	C	D	Figure	10-22	The	current	MLO	(B)	demonstrates	a
spiculated	abnormality	increasing	in	size	since	the	mammogram	2	years	earlier	(arrowheads)	(A).	Common	sense	indicates	that	at	a	given	kilovolt	peak,	the	milliampere-second	should	increase	when	the	phantom	thickness	increases.	Note	that	when	the	breast	is	dependent	in	the	prone	position,	location	of	the	abnormality	may	change	somewhat.	The
biopsy	team	should	ensure	that	the	excursion	of	the	needle	does	not	pierce	the	opposite	side	of	the	breast;	this	is	more	likely	to	happen	with	a	subareolar	abnormality.	A	3D	guidance	procedure	is	used	to	verify	the	settings	before	a	biopsy	sample	is	taken	from	the	breast	(Figure	21-30).	Most	algorithms	work	by	assigning	some	sort	of	“probability”	to	a
suspicious	region.	Diagram	all	findings.	Compare	depth	coordinate	with	mammographic	information.	For	clinics	using	digital	mammography,	the	digitizing	step	is	eliminated.	Logan-Young	W,	Hoffman	NY.	Genes	with	mutations	known	to	initiate	cancer	are	responsible	for	hereditary	breast	cancers	BrCA1	and	BrCA2,	accounting	for	5%	to	10%	of	all
breast	cancers.	New	molecular	classifications	of	early	stage	breast	cancer	loom	on	the	horizon.	The	cutaway	exhibits	the	thinning	of	the	skin	as	it	approaches	the	nipple,	the	thicker	areolar	complex,	and	internal	breast	structures.	PACS	also	supplies	the	modality	worklist	(MWL)	to	the	AWS.	If	this	happens,	the	screen	should	be	cleaned	and	retested.
Only	the	length	resolution	(FL)	is	two	times	worse	at	the	chest	wall;	the	width	resolution	(FW)	is	unchanged.	The	surface	coil	picks	up	the	signal	and	sends	it	to	the	computer	to	create	an	image.	Skin	Wrinkles	A	B	Figure	7-4	It	is	important	that	patient’s	back	remain	straight	when	positioning	for	oblique	views	(A).	The	same	threat	of	obsolescence	is
also	true	as	images	are	stored	within	the	PACS.	Cooper	Sir	Astley.	The	multidirectional	devices	also	do	not	require	removal	of	the	biopsy	probe	to	retrieve	the	specimen	as	the	vacuum	transfers	the	sample	out	of	the	breast	for	collection	(Figure	20-29).	1971;99:523–529.	When	the	patient	does	schedule	an	appointment,	the	RIS	will	send	a	message	to
the	PACS	to	retrieve	the	prior	images	from	the	off-line	storage,	which	will	then	go	online,	waiting	to	be	accessed	when	the	patient	comes	in.	Additionally,	facilities	with	a	larger	number	of	units	and	technologists	will	find	it	extremely	time	consuming	to	perform	the	analysis	on	the	basis	of	results	for	each	technologist.	Laser	Printers	Even	though	the
goal	is	to	be	completely	filmless	and	paperless,	there	will	be	times	when	an	FFDM	image	needs	to	be	printed.	Under	the	partnership’s	influence,	Monroe	County	was	able	to	increase	the	number	of	women	who	obtain	screening	mammography.16,17	In	addition	to	providing	patient	services,	partnerships	can	also	meet	the	need	for	professional
education	in	breast	health	and	information	for	the	patients	of	referring	physicians.18	Partnership	members	can	find	support	from	other	member	agencies	during	their	awareness	events.	50	m	pixel	size	results	in	(theoretical)	better	spatial	resolution	than	direct-to-digital	detectors.	Some	digital	systems	require	identification	of	the	“offsets”	as	part	of
the	targeting	process	yielding	new	X	(H)	and	Y	(V)	coordinates.	Files	are	deleted	until	the	online	data	store	has	reached	a	predefined	“low-tide”	point.	The	flat	panel	plate	is	uniformly	charged.	A	private	breast	imaging	practice:	medical	audit	of	25,788	screening	and	1,077	diagnostic	examinations.	Presaturation	is	used	primarily	in	T1-weighted
imaging.	1985;7(6):22.	When	performing	breast	selfexamination,	women	look	for	differences	in	behavior	from	one	breast	to	the	other:	when	raising	arms	up,	when	bending	forward	from	the	waist,	and	when	flexing	the	pectoral	muscle	(Figure	6-16).	For	example,	if	the	computer	or	manual	calculations	determine	positive	stroke	margin	but	visual	clues
indicate	otherwise,	recheck	the	calculations;	incorrect	information	keyed	into	the	computer	or	a	misread	number	could	be	the	reason.	The	idea	of	testing	fluid	from	the	nipple	was	first	suggested	in	the	1950s	by	Papanicolaou,	the	physician	who	developed	the	Pap	smear	to	test	for	cervical	cancer.	NIH	consensus	development	conference	statement:
breast	cancer	screening	for	women	ages	40–49.	The	IRSD	of	the	digital	machine	is	one	size,	not	two	interchangeable	sizes	as	with	the	342	•	Unit	3	/	Digital	Mammography	W	Mo	Mo	W	Figure	15-20	A	clinical	installation	of	the	GE	digital	mammography	system.	It	is,	therefore,	an	easy	transition	to	perform	this	same	test	on	an	FFDM	unit.	Health
Insurance	Portability	and	Accountability	Act	(HIPAA)	A	U.S.	law	that	came	into	effect	in	2002.	In	positioning	this	patient	for	a	routine	screening	mammogram,	the	technologist	could	palpate	a	lump	in	the	lower	outer	quadrant	(LOQ)	of	the	right	breast.	The	ACRIN/DMIST	study	demonstrated	a	significant	reduction	in	the	client	recall	rate	using	digital
imaging.	xeroradiography,	5,	6t	weakest	link	in,	348,	350f	2D	imaging,	488	3D	imaging,	488	Direct	conversion,	350,	355–357	in	flat	panel	detectors,	355–357	imaging	process,	355,	356f	resolution,	356–357,	356f	weaknesses,	357	Direct	radiography	(DR)	imaging	CR	vs.,	in	FFDM,	362	Direct-to-digital	detectors.	Electronic	wires	connected	to	the	array
send	a	readout	of	how	much	radiation	reached	each	specific	location.8,9	Each	pixel	records	shades	of	gray,	depending	on	how	many	photons	struck	the	pixel.	The	visual	check	of	the	unit	and	the	mammography	room	is	designed	to	ensure	that	the	unit	is	mechanically	stable	and	properly	working,	that	patient	safety	during	the	procedure	is	maintained,
and	that	accessories	necessary	for	examinations	are	available	and	in	good	condition.	A	compression	release	device	must	be	located	on	or	near	this	panel.	The	measurement	of	the	output	ensures	that	the	unit	produces	a	consistent,	homogenous,	and	uniform	beam	with	each	exposure	and	that	the	beam	has	enough	energy	to	produce	a	quality	image.	•
Understand	the	responsibilities	of	the	mammography	technologist,	radiologist,	and	medical	physicist	in	a	QA	program.	A	physician	interpreting	an	examination	can	call	up	prior	client	examinations	from	PACS	and	display	these	images	on	a	high-resolution	330	•	Unit	3	/	Digital	Mammography	shades	of	gray	16,000	B	A	1	pixel	values	1	1	0	0	0	0	10	1	1
00	10	10	0	0	00	10	11	00	10	00	1	00	00	00	1	11	31	0	10	28	C	D	monitor;	a	referring	physician	with	a	standard	computer	monitor	can	access	PACS	to	simply	display	images	for	reference.	Positioning	can	be	straightforward,	requiring	minimal	planning.	1990;176(3):741–747.	This	will	allow	the	staff	time	to	use	the	equipment	and	then	have	any	specific
questions	or	problems	addressed.	Screen/Film	Contact	Image	sharpness	is	highly	influenced	by	screen/film	contact.	Many	are	attracted	to	other	modalities	like	CT,	MRI,	ultrasound,	and	nuclear	medicine	with	higher	insurance	reimbursement	per	examination	as	their	specialties.	Figure	21-12	Gradient–echo	pulse	cycle.	Adjust	the	height	of	the	image
receptor	to	allow	visualization	of	the	inferior	aspect	of	the	head	of	the	humerus.	Suppression	One	of	a	number	of	techniques	designed	to	minimize	the	contribution	of	a	particular	component	of	the	object	to	the	detected	signal.	From	double	to	quadruple	reading	of	screening	mammograms.	Glandular	tissue	attenuates	many	of	the	x-ray	photons	so
fewer	x-rays	pass	through	the	breast	and	strike	the	digital	detector	(low	signal).	Service	“maps”	the	location	of	this	errant	pixel	from	its	exact	location	in	the	rows	and	columns	of	the	matrix;	this	location	is	programmed	into	the	AWS	computer.	1995;87:670–675.	Worn	rollers	that	should	be	replaced,	or	rollers	on	a	poorly	cleaned	processor	are	often	to
blame;	ventilation	problems	are	frequently	overlooked	(see	Figure	12-8).	Heron	DE,	Komarnicky	LT,	Hysop	T,	et	al.	The	Hologic	and	Siemens	units	also	have	AEC	settings	available	on	their	units:	Hologic	offers	Auto-kV,	Auto-Filter,	and	Auto-Time	modes,	just	as	they	do	on	their	analog	units,	while	Siemens	offers	the	Opdose	AEC	system.	USB	flash
drive	A	data	storage	device	integrated	with	a	USB	connector.	(A)	Calcium	evident	on	only	one	view.	SEER	Cancer	Statistics	Review,	1975–2004.	Sarasota,	FL.)	Chapter	21	/	Breast	MR	•	481	Typical	Magnetic	Resonance	System	thermal	insulation	service	connectors	&	cryogen	vent	pipe	cryogens	gradient	amplifier	active	shield	primary	magnet
gradient	coil	RF	amplifier	shim	coils	RF	receive	coil	scanner	bore	computer	RF	transmit	coils	RF	synthesizer	breast	coil	insert	for	NMR	probes	patient	table	monitor	Figure	21-3	Annotated	MRI	machine:	its	parts	and	functions.	Jaipaul	L.	In	this	test,	the	technologist	checks	the	pressure	applied	to	the	breast	during	compression	to	be	sure	that	it	is
adequate	for	attaining	good-quality	films	(see	Chapter	11	“Analog	Mammography	Machines,	Processors,	and	Films”	for	reasons	why	compression	is	necessary).	2007;356(13):1295–1303.	(B)	Completed	positioning	for	the	coat	hanger	view	to	“catch”	very	slippery	abnormalities.	The	amplified	signal	passes	into	a	circuit	called	“sample-and-hold.”	This
circuit	stores	the	voltages	and	measures	the	strength	of	the	signal.	Radiol	Clin	North	Am.	1987;25:973–982.	It	is	more	extensive	than	a	lumpectomy	(Figure	23-6D).	Radial	scars	are	unrelated	to	surgical	scars.	Philadelphia:	Lippincott,	Williams	&	Wilkins;	2003:22.	Chapter	18	/	Nonimaging	Components	of	the	FFDM	Network	Online	storage	is	used	for
daily	work.	The	target	is	composed	of	molybdenum	and	tungsten.	Direct	Conversion	Weaknesses	All	technology	has	advantages	and	disadvantages.	surface	of	the	breast	tray	on	a	patient	whose	skin	is	perspiring.	See	Image	receptor	support	device	(IRSD)	ISO.	Cancer	cells	can	bypass	the	lymphatic	system	and	circulate	via	the	blood	stream,	but	the
usual	route	is	through	the	lymphatic	system.	CMS	(Centers	for	Medicare	and	Medicaid	Services)	reported	a	22%	increase	in	spending	for	radiology	services	between	2004	and	2005.	Breast	anatomy	is	not	fixed	(such	as	the	bones	of	an	ankle).	Oopherectomy	Removal	of	the	ovaries.	As	an	area	of	medical	informatics,	the	aim	of	HIS	is	to	achieve	the	559
•	Glossary	best	possible	support	of	patient	care	and	administration	by	electronic	data	processing.	Morb	Mortal	Wkly	Rep.	Skin	Calcifications	Characteristically,	skin	calcifications	are	smooth	in	outline	with	radiolucent	centers,	usually	scattered	throughout	the	medial	half	of	the	breast	(Figure	6-19).	This	abnormality	is	a	benign	overgrowth	of	the
fibrous	tissue	of	the	lobule.	Breast—Cancer—Diagnosis.	The	inward	shift	of	the	abnormality	(for	this	system,	the	abnormality	should	have	shifted	outward)	on	the	stereo	images	is	a	visual	clue	that	alerts	the	technologist	to	inappropriate	order	of	stereo	acquisition	(B).	The	horizontal	coordinate	(upper-right-hand	corner)	determined	from	the	stereo
images	(B)	yields	an	inaccurate	–2.8	mm	position.	Page	D.	Completed	mediolateral	lateral	position.	Once	an	area	of	inefficiency	has	been	located,	take	steps	to	correct	the	deficiency.	The	gradual	increase	in	the	size	of	the	tissue	expander	causes	the	skin	and	soft	tissue	to	stretch	to	the	desired	size	that	will	accommodate	an	exchange	of	expander	with
a	permanent	implant	(Figure	23-17).	The	stereos	were	repeated	after	removal	of	the	needle	and	new	coordinates	obtained.	(Drawing	and	photo	courtesy	Ethicon	Endo-Surgery,	a	Johnson	&	Johnson	Company.)	difference	is	the	size	and	continuity	of	the	biopsy	specimens	(Figure	20-28);	the	vacuum-assisted	device	is	more	proficient	in	acquiring	larger,
unfragmented	specimens.	MQSA	dictates	the	minimum	results	accepted	for	these	tests,	and	these	are	included	within	this	text	where	applicable.	Subject	contrast	Subject	contrast	.	If	the	automatic	release	system	of	the	unit	is	not	operational,	if	there	is	no	display	of	an	override	to	the	automatic	release	system,	or	if	the	automatic	system	does	not	have
a	working	manual	release	system,	the	unit	will	not	comply	with	MQSA	standards.	Think	small—Mayo	Clinic	researchers	retool	scintimammography	to	target	small	lesion.	Note	the	thickened,	retracted	skinline.	Reproduction	of	the	30°	SL–IM	projection,	where	the	abnormality	is	imaged	against	a	background	of	fat,	demonstrates	the	abnormality	(F)
(arrow)	on	the	scout	projection.	The	MLO	Projection	Performing	the	Study	Applications	Invert	the	C-arm	as	for	a	CC	projection.	This	routine	three-view	mammogram	was	performed	on	an	asymptomatic	woman	postright	mastectomy	for	breast	cancer.	DISEASES	OF	THE	BREAST	The	majority	of	benign	and	malignant	breast	diseases	occur	in	the
terminal	duct	lobular	unit	(TDLU).	PACS	Fundamentals.	Figures	9-3	through	9-7	illustrate	some	of	the	common	mammographic	projections,	the	corresponding	overlap,	and	the	areas	demonstrated	free	of	superimposition.	The	advantage	of	a	7°	anode	angle	is	that	the	system	will	withstand	more	heat	units	because	the	target	face	is	almost	twice	the
length	of	that	achieved	with	the	other	angle.	Smoothing	makes	large,	low	contrast	structures	such	as	cysts,	lymph	nodes,	and	masses	easier	to	perceive.6,17	•	335	When	the	technologist	accepts	the	images	she	just	acquired,	the	images	are	automatically	routed	to	various	destinations	electronically:	for	example	to	PACS,	CAD,	and	the	radiologist’s
review	station.	(2)	MRI	does	its	best	work	in	the	most	challenging	imaging	conditions:	for	women	with	BrCA1	and	BrCA2	genes	who	are	at	high	risk	of	developing	cancer;	and	for	women	who	have	proven	breast	cancer	and	are	therefore	at	an	increased	risk	for	recurrence.	So,	the	question	actually	is,	“When	should	we	convert	and	how	do	we	go	about
it?”	Other	considerations	to	question	before	converting	to	FFDM	include	determining	if	other	benefits	might	be	derived	from	converting	(i.e.,	more	efficient	workflow,	increase	in	productivity),	the	financial	extent	of	the	cost,	and	the	effect	it	will	have	on	all	of	the	staff—from	the	radiologist	to	the	medical	records	staff.	It	represents	the	amount	of
energy	absorbed	by	the	glandular	tissue	in	a	breast	of	average	size	and	tissue	composition	from	one	single	x-ray	exposure.	Plevritis	SK,	Kurian	AW,	Sigal	BM,	et	al.	(B)	Nipple.	A	basic	understanding	of	the	problems	screen–film	mammography	poses	to	x-ray	tube	engineers,	and	their	solutions	to	these	unique	problems,	will	allow	a	more	critical
evaluation	of	a	mammography	machine.	SNR:	Signal-to-Noise	Ratio.	The	core	biopsy	procedure	is	a	“clean”	procedure	rather	than	a	sterile	procedure.	Quality	assurance:	how	to	audit	your	own	mammography	practice.	Six	critical	components	formed	the	framework	of	this	plan:	•	•	•	•	•	•	Integration	and	coordination	Public	education	Professional
education	and	practice	Quality	assurance:	breast	cancer	screening	Quality	assurance:	cervical	cancer	screening	Surveillance	and	evaluation	Additional	costs	to	the	nation	for	breast	and	cervical	cancer	screening	will	be	incurred	with	or	without	a	Plan.	See	also	Breast	support;	Neck	support	in	stereotactic	biopsy,	454	Support	groups	for	breast	cancer
patients,	41t	Supportive	structures	of	breast,	65	592	•	Index	Support	groups	(Continued)	Cooper’s	ligaments,	65,	65f	extralobular	and	intralobular	stroma,	65	Suppression	techniques,	in	MRI,	489	SureTouch	Visual	Mapping	System,	514,	516	Surface	coils,	484	Surgery	for	breast	cancer,	525–529	breast	reconstruction,	527,	535–538	flap
reconstructive,	536–538,	536f–538f	prophylactic,	for	breast	cancer,	538–539	Surgical	planning	evaluation,	with	MRI,	491–493,	494f	Survival	rate	lesion	size	and,	18	Sweden	mammography	screening	trials,	18,	19f	Sweet	spot,	240	Switch	definition	of,	382	System	artifacts,	300	Tabular	grains,	249,	249f	Talcum	powder	xeroradiography	and.	Available
at:	tutorial.html.	(B)	Schematic	demonstrating	the	amount	of	the	glandular	tissue	island	usually	apparent	in	this	view.	Luminance	is	a	measurable	quantity	that	closely	corresponds	to	brightness	and	is	measured	in	candela	per	meter	squared.	Calculation	of	the	sensitivity	rate	may	not	be	possible	for	most	facilities	because	it	may	not	be	possible	to
obtain	knowledge	of	all	false	negatives	without	a	direct	link	to	a	tumor	registry.	The	results	of	these	silicone	injections	are	identical	to	problems	that	occur	with	free	silicone	described	below;	however,	injections	create	more	severe	problems	and	also	include	the	following:	Inflammation	Infection	Painful	hardening	B	Silicone	mastopathy	Figure	10-37
Reduction	mammoplasty.	Before	MQSA,	radiographic	facilities	were	not	obligated	to	provide	mammographic	testing,	unless	an	individual	state	required	it.	Some	types	of	ceiling	tiles	can	also	produce	dust.	Toward	an	effective	technology	of	instruction	in	BSE.	Figure	20-13	Direction	of	shift.	Stereotactic	breast	biopsy	with	a	biopsy	gun.	Network	Two
or	more	computers	connected	to	each	other	are	a	network.	Occasionally	a	lesion	is	clinically	ill	defined,	yet	ultrasound	reveals	a	definite	area	of	attenuation.	Therefore,	the	x-ray	field	can	extend	past	the	chest	wall	edge	of	the	image	receptor	by	no	more	than	1.2	cm.	(A)	A	curved	compression	device	allowed	visualization	of	the	ribs.	Initiator	Any
substance	that	causes	cancer.	Malignant	Having	the	properties	of	a	cancer	that	can	invade	and	destroy	nearby	tissue	and	that	may	spread	(metastasize)	to	other	parts	of	the	body.	MAMMOGRAPHIC	POSITIONING	FOR	INVESTIGATING	“MASS	EFFECT”	(PSEUDOCARCINOMA)	Application	Figure	7-79	The	captured	lesion	(CL)	or	“coat	hanger”	view.
The	more	complicated	the	machinery	and	electronics,	the	more	things	there	are	likely	to	go	wrong.	1989;321:1285.	All	RF	coils,	whatever	their	function,	send	their	specialized	information	to	the	computer	for	processing	into	an	image.	A	diagnostic	workstation	is	specifically	used	for	the	softcopy	interpretation	of	images	by	the	radiologist.	The
relationship	between	the	patient	and	the	technologist	will	be	intimate,	but	must	remain	professional.The	technologist	should	always	introduce	herself	to	the	patient.	Not	all	methods	will	be	successful	with	all	patients,	but	having	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	•	469	abnormality	abnormality	biopsy/compression	plate
biopsy/compression	plate	breast	support	(B)	breast	support	(A)	Figure	20-72	Maximizing	breast	support	placement.	Typically,	a	standard	mammography	unit	using	magnification	provides	the	necessary	image.	We	are	familiar	with	the	Chapter	15	/	Creating	the	Digital	Image	Figure	15-22	On	an	analog	unit	the	AEC	is	located	under	the	grid;	it	is	built
into	the	IRSD.	Analog	to	digital	converter	(ADC)	A	device	capable	of	converting	an	analog	electrical	signal	into	a	digital	representation	so	that	it	can	be	processed	by	a	digital	system.	Howard	J.	With	breast	cancer,	chemoprevention	is	the	administration	of	pharmacological	agents	to	prevent,	delay,	or	slow	the	development	of	cancer	in	women	with	a
precancerous	condition	or	with	significant	risk	factors	for	malignancy.	Describe	the	positioning	used	to	obtain	a	tangential	view	for	a	lump	found	in	the	right	breast	at	2:00.	B	Figure	7-3	Posture.	Time	(length	of	the	exposure)	determines	density	(Figure	11-12)	while	kV	controls	contrast	(Figure	11-13).	Table	6-3	summarizes	the	characteristics	of
obviously	benign	and	malignant	calcium.	(TP)	(TP)	(TP)	(TP)	(FN)	(FN)	Total	#	of	FN	(TN)	(TN)	Total	#	of	TN	(FN	T	N)	Screening	pts.	Green	light-sensitive	filters	must	be	used	in	the	mammography	darkroom;	this	light	spectrum	will	not	fog	mammography	film.	Also	referred	to	as	the	hanging	protocol.	Therefore,	it	is	in	the	patients’	and	the
radiologists’	best	interest	for	him/her	to	take	an	active	role	in	the	QA	program	by	reviewing	test	results	on	a	quarterly	basis.	patient	care	b.	Antenna	Device	to	send	or	receive	electromagnetic	radiation.	These	lines	represent	the	paths	for	magnetic	forces	in	and	around	a	magnet	and	are	known	as	flux	lines.	Figure	1-3	Initial	attempts	to	image	the
breast	(circa	1930).	Approval	offers	new	option	for	breast	imaging.	Radiation	cannot	be	administered	to	the	same	area	twice.	Figure	6-38	Ductogram	depicts	the	dilated	ducts	in	the	subareolar	complex.	We	see	this	process	in	every	human	endeavor.	It	got	the	job	done	well	enough	to	become	the	“gold	standard”	for	all	future	development.	Reference	1.
By	1986,	the	ACR	designed	and	began	pilot	testing	a	Mammography	Accreditation	Program	(MAP)	to	ensure	image	quality.	Comparison	of	reading	time	between	screen-film	mammography	and	soft-copied,	full-field	digital	mammography.	Lipoma	A	fatty	tumor	with	no	epithelial	component.	Image	processing	algorithms	for	digital	mammography:	a
pictorial	essay.	PATIENT	RESPONSES	TO	ANXIETY	Every	patient	will	be	apprehensive	about	her	mammographic	examination	to	some	extent.	Also	called	germ	line	mutations.	Shelly,	the	first	technologist	hired	by	Dr.	Young,	is	affectionately	nicknamed	“Janey	Appleseed.”	She	admired	Dr.	Young’s	educational	endeavors	to	promote	quality
mammography,	and	for	30	years	Shelly	has	traveled	extensively,	facility-to-facility,	lecture	hall-to-lecture	hall,	to	teach	and	inspire	mammography	technologists.	Failed	aspiration	of	a	cyst	in	the	right	breast	under	ultrasound	guidance	in	a	patient	post	left	breast	mastectomy	resulted	in	hematoma.	However,	they	may	be	fully	radiopaque	and	present	as
a	tight	cluster,	unilaterally.	At	the	proper	image	receptor	level,	most	of	the	axilla	is	visible	with	good	presentation	and	compression	of	the	breast.	If	there	is	no	health	insurance	then	compliance	rates	decrease	almost	in	half.	Because	only	a	portion	of	the	incoming	photon’s	energy	is	transferred	in	this	interaction,	the	photon	continues	to	travel,	but
with	less	energy.	Some	PACS	systems	can	support	GSPS	(gray	scale	presentation	state).	However,	if	the	macrophages	have	been	destroyed	and	replaced	by	disease,	then	the	radiotracer	cannot	be	cleared	out	of	the	lymphatic	system.	The	head	of	the	humerus	should	be	at	the	superior	aspect	of	the	imaging	field;	the	posterior	aspect	of	the	imaging
receptor	should	include	the	glenoid	fossa	and	possibly	the	ribs.	The	FDA	regulates	the	safety	and	effectiveness	of	all	medical	products	sold	in	the	United	States.	10	•	Unit	1	/	Mammography—Common	Topics	N	W	E	inframammary	crease	A	B	S	Figure	1-10	(A)	Deodorant	can	be	seen	in	the	axilla.	Electronic	transfer	provides	for	the	display	of	all	three
coordinates,	with	subsequent	positioning	of	the	biopsy	platform	or	stage	at	a	later	point.	Atypical	hyperplasia	The	epithelial	cells	that	line	the	ductal	structures	of	the	breast	increase	and	change	in	a	way	that	is	abnormal	for	these	cells.	(B)	The	Hawkins,	Modified	Kopans,	and	Homer	breast	localizers.	Clients	are	most	familiar	with	the	gantry	because
this	is	where	they	are	positioned	and	compressed.	Patients	in	a	prone	position	are	able	to	see	the	light,	and	for	many	this	transforms	their	feelings	of	confinement.	•	If	the	surgeon	makes	multiple	attempts	to	remove	the	•	•	•	•	•	tumor	with	lumpectomy	but	continues	to	have	positive	margins	of	tumor	extension.	IHE	participation	assures	you	that	the
vendor	is	working	with	the	rest	of	the	mammography	community	to	overcome	compatibility	issues	between	their	equipment	and	other	vendors’	equipment.	Service	level	agreement	(SLA)	Part	of	a	contract	that	defines	the	type	of	service	that	a	customer	will	receive.	This	gradient	field	interacts	with	the	main	magnetic	field,	whereas	the	magnetic	field
strength	along	the	axis	of	the	gradient	coil	is	altered	linearly.	All	Class	III	devices	require	premarket	authorization	from	FDA.	See	Picture	archival	communications	systems	(PACS)	PACS	administrator,	choosing,	368–369	Paget	disease,	85,	86f	Pain	in	breast,	88	in	mammography,	38	Palpation	localization,	398–399	Papillomas,	87,	87f	Pap	smear
cervical	cancer,	22	Parallax,	412	Paramagnetic	materials,	479	Parenchyma,	breast	connective	and	supportive	stroma,	65,	65f	glandular	components,	65	lymphatic	network,	65	Partial	mastectomy,	528f,	529	Partnership	of	community	health	groups,	40–41	Pathologist	job	description	of,	78–79	report	of,	79	role	in	diagnosis,	78–79	Pathology	reports,	399
Patient	advocates,	35	Patient	comfort	stereotactic	biopsy	and,	positioning	for,	453	Patient	cooperation,	106	Patient	education,	40	Patient	interview,	in	MRI	examination,	496	Patient	motion	stereotactic	biopsy	and,	positioning	for,	453	Patient	preparation,	35–37	caffeine	restriction,	35–36,	36t	deodorant	and	powder	restrictions,	36–37,	37f	Patient
responses	to	anxiety,	39	Patient	support,	40–41	Pectus	excavatum,	positioning	in,	167,	168f	PEM.	No	part	of	this	book	may	be	reproduced	in	any	form	or	by	any	means,	including	photocopying,	or	utilized	by	any	information	storage	and	retrieval	system	without	written	permission	from	the	copyright	owner.	Earlier	and	Earlier	Dr.	Wende	Westinghouse
Logan-Young	The	ACR	has	always	promoted	efforts	for	change.	Removal	is	necessary	to	end	the	discharge.	Protocol	A	predefined	set	of	rules	that	dictate	how	computers	or	devices	communicate	and	exchange	data	on	the	network.	Determining	the	compression	thickness	at	which	nonvisualization	occurs	will	allow	the	clinician	and	technologist	to
choose	a	viable	projection	that	provides	compression	thickness	within	the	imaging	confines	of	the	SBB	unit.	NEJM,	published	online	September	16,	2005	and	in	print	on	October	27,	2005.	During	surgery,	blood	vessels	are	cut;	the	healing	process	involves	blood	flow	into	the	area	to	bathe	the	injured	tissue.	The	technologist’s	console	is	not	connected
to	PACS,	it	accepts	images	from	the	plate	reader	only.	It	also	describes	the	kind	of	surgery	(if	any)	that	was	done.	Having	a	transistor	at	each	pixel	means	that	the	current	(voltage	from	the	x-ray)	can	be	smaller	and	therefore	switched	on	or	off	more	quickly.	When	positive,	however,	the	intensity	of	PET	uptake	in	a	primary	breast	tumor	has	been
shown	to	correlate	with	the	degree	of	tumor	aggressiveness.	For	this	reason,	many	larger	mammography	facilities	include	several	technologists	on	their	QA	committee	who	are	responsible	for	specific	tests,	or	for	testing	specific	units.	Prior	exams	prefetched	in	PACS	from	longterm	archive	to	online	storage	prior	to	appt	HL7	messages	from	RIS	to
PACSstatus	change	5.	Once	this	is	confirmed,	a	20-cc	syringe	is	attached	to	the	needle	and	an	assistant	pulls	back	on	the	plunger	to	apply	negative	pressure	as	the	radiologist	moves	the	needle	in	the	lesion	to	obtain	the	cellular	sample.	The	goal	of	the	system	is	not	to	replace	the	radiologist,	but	to	provide	extra	information	to	ensure	that	the
radiologist	has	looked	at	all	of	the	suspicious	locations	on	the	mammogram.	eds.	On	biopsy,	this	proved	to	be	an	infiltrating	ductal	carcinoma.	RF	System	and	Other	Coils	RF	coils	transmit	and	receive	the	pulses	to	begin	and	end	intricate	commands	to	the	magnet	for	collecting	information	about	the	targeted	tissue;	they	provide	a	connection	to	a	wired
network	for	communication	of	other	machine	functions	and	activities.	Compress,	holding	the	breast	in	place.	Comparison	of	specimen	continuity	and	size	between	the	spring-loaded	and	vacuum-assisted	devices.	•	Fluid	often	collects	along	the	scar.	A	B	7.	(B)	Straight	chest	wall	edge	compression	device.	SCSI	hard	disks	are	commonly	found	on	RAID
arrays.	Males	have	rudimentary	breast	buds,	as	in	an	adolescent	female.	Communicate	The	technologist	should	always	explain	what	the	mammography	examination	entails	to	alleviate	the	fear	of	the	unknown	and	to	seek	the	cooperation	of	the	patient.	Caffeine	ingestion.	C	D	Figure	6-29	A	“silhouette	sign”	(A)	occurs	when	a	low-density	mass
superimposes	other	breast	structures.	This	mammogram	illustrates	the	typical	appearance	of	a	surgical	scar.	Baby	Boomers	are	a	proactive	generation;	they	stay	involved	and	hold	a	deep	desire	to	be	engaged	in	community	and	social	activities.	Retromammary	fat	space	An	anatomical	structure	indicating	the	layer	of	fat	between	the	fascial	planes	of
the	breast	and	the	pectoral	muscle.	Therefore,	at	this	time	lossy	compression	cannot	be	used	to	archive	FFDM	images	or	to	recreate	an	image	for	final	interpretation.	The	x-ray	field	may	extend	further	than	the	film	at	the	chest	wall	edge,	but	only	by	a	maximum	of	2%	of	the	SID.	Gradient-echo	pulse	sequence	A	MRI	pulse	sequence	that	relies	on
gradient	reversal	to	rephrase	the	transverse	magnetization.	1995;2:15–21.	This	became	known	as	the	Biofield	Electronic	palpation	is	used	to	visualize	the	sense	of	touch,	and	generate	an	objective,	accurate,	and	consistent	printed	report	of	the	clinical	breast	examination.	The	computer	optimizes	the	display	of	the	image	on	the	monitor	so	the
technologist	and	radiologist	will	typically	not	have	to	apply	window/leveling	to	their	initial	review	of	the	image.	Orenstein	B.	Am	J	Roentgenol	1987;149:283–285.	The	positive	effect	of	this	design	240	•	Unit	2	/	Film/Screen	Mammography	80	filaments	70	%	of	x-ray	intensity	16°	anodes	actual	focal	spot	size	7°	60	50	40	30	20	10	0.2	mm	0.1	mm
effective	focal	spot	size	projected	focal	spots	Figure	11-32	Projected	focal	spot	sizes	versus	anode	angle.	It	is	often	more	prominent	in	the	lower	legs	and	feet	toward	the	end	of	the	day	as	a	result	of	pooling	of	fluid	from	maintaining	the	upright	position	during	the	day.	Cambridge:	Blackwell	Science;	1996:24.)	Distance	of	Shift	and	Centering	The
distance	of	abnormality	shift	on	the	positive/negative	planar	images	from	the	scouted	projection	will	vary	from	one	patient	to	another,	with	compression	thickness	and	abnormality	depth	relative	to	the	breast	support	or	compression	plate.	Manual	for	Staging	of	Cancer:	American	Joint	Committee	on	Cancer.	The	greatest	needle	safety	cover	firing
mechanism	anterior	carrier	block	posterior	carrier	block	Figure	20-25	Spring–loaded	biopsy	instrument/needle	combination.	Images	of	retroareolar	abnormalities	are	especially	susceptible	to	incomplete	filling	of	the	biopsy	window.	What	area	does	the	CC	view	miss?	The	milliampere-second	readout	and	OD	reading	of	each	film	are	recorded.	With	a
digital	unit,	a	horizontal	line	appears	on	the	monitor	to	maintain	the	same	vertical	axis.	If	a	facility’s	test	procedures	strictly	follow	a	published	guide,	such	as	the	ACR	Mammography	Quality	Control	Manual,	it	should	be	documented	in	the	facility’s	policy	manual.	Some	facilities	have	been	forced	out	of	the	mammography	business,	whereas	others
combine	efforts	and/or	network	with	regional	hospitals	and	larger	imaging	practices	to	continue	offering	mammography	services.	A	Figure	7-48	20	MLO.	She/he	also	calculates	the	standard	deviation	of	several	“control”	films	that	have	been	obtained	using	one	specific	cassette	in	the	group	to	determine	if	there	is	an	excessive	variation	in	x-ray
exposure	or	a	film-processing	problem.	Aside	from	“whiplash”	neck	discomfort,	radiologists	cite	a	litany	of	other	distractions	that	makes	this	reading	scenario	an	unattractive	option.	390	•	Unit	3	/	Digital	Mammography	TELEMAMMOGRAPHY	Teleradiology	is	the	electronic	transmission	of	radiological	patient	images	from	one	location	to	another	for
the	purposes	of	interpretation	and/or	consultation.	Screen-film	systems	do	not	offer	this	wide	recording	latitude	and	thus	require	an	evenly	compressed	breast	(Figure	1-8).	Schnall	MD,	Blume	DA,	et	al.	Eighteen-year	results	in	the	treatment	of	early	breast	carcinomas	with	mastectomy	versus	breast	conservation	therapy:	the	National	Cancer	Institute
Randomized	Trial.	Consequently,	the	abnormality	is	less	likely	to	move.	Today,	trying	to	bring	the	nipple	to	profile	on	every	image	is	still	important,	but	may	lead	to	undetected	cancer	elsewhere	in	the	breast	if	tissue	is	sacrificed	from	view	in	another	area	of	the	breast.	The	face	shield	was	not	replaced	during	the	final	check	films,	and	the	patient’s
eyeglasses	were	superimposed	over	the	breast	tissue.	+	–	Figure	11-5	Full-wave	rectification	is	twice	as	efficient	as	half-wave,	but	30%	less	time	efficient	than	power	produced	by	constant	potential.	These	specialty	viewboxes	are	used	by	radiologists	when	interpreting	a	mammogram.	Note	skin	changes	(e.g.,	previous	biopsies,	moles,	and	scars)	on	a
diagram	to	correlate	with	the	mammogram.	Using	a	60%	compliance	rate	and	the	population	projections	for	females	aged	more	than	40,	the	forecasted	need	will	increase	from	38.8	million	mammograms	in	2000	to	57.6	million	by	2050.	These	must	be	acquired	within	3	years	before	qualifying	Interpret	or	multiread	240	mammography	examinations
during	the	6	months	before	qualifying	Interpret	at	least	960	mammograms	during	the	24	months	preceding	each	inspection	Taught	or	completed	15	CAT.	See	Integrating	the	Healthcare	Enterprise	(IHE)	mammography	Image	quality,	standards	for,	285	storage,	archiving,	transfer,	and	retrieval,	in	FFDM,	362–363	Image	contrast	defined,	374	Image
enhancements,	postprocessing,	346–348,	347f–350f	Image	production	factors	for	mammography	unit,	222,	223t	Image	quality	factors	affecting,	263–264,	264t	SNR	and,	374	Image	receptor	size,	113–115,	114f	Image	receptor	support	device	(IRSD),	221,	324	in	mammography	machines,	342t	photosensors	in,	343,	343f	Image	resolution,	299,	299f
Image	size	in	FFDM	network,	387,	389	Imaging	plates	(IP)	erasing,	371,	374	Imaging	process	direct,	355,	356f	indirect,	354	Imaging	technologies,	509–516	breast	tomosynthesis,	516–517,	517f	CBCT,	517,	518f	electrical	impedence	imaging,	514	electrical	potential	measurements,	514	electronic	palpation,	514,	516	optical	imaging,	511–512,	514f
optical	spectroscopy,	511–512,	514f	PEM,	511	PET,	510–511	scintimammography,	509–510	thermography,	513–514	IMF.	Elevate	the	IMF,	holding	the	breast	in	place	against	the	image	receptor.	Usually	benign.	Subsequent	samples	are	possible	with	or	without	additional	stereo	images.	2004;96:1510–1517.	Place	the	edge	of	the	image	receptor
posterolateral	to	the	breast	tissue.	In	these	patients	it	may	be	impossible	to	image	the	extreme	posterior	breast	tissue,	both	medial	and	lateral	(Table	8-1).	Accessory	nipples	may	have	attached	glandular	structures	and	therefore	are	susceptible	to	developing	cancer.	(F)	Bring	the	opposite	breast	onto	image	receptor	(but	not	within	the	x-ray	field)	to
help	visualize	additional	medial	tissue.	National	Cancer	Institute.	By	subdividing	Category	4	into	4A,	4B,	and	4C,	relevant	probabilities	for	malignancy	may	be	indicated	so	the	patient	and	her	physician	can	make	an	informed	decision	on	the	ultimate	course	of	action.	Why	the	interest	in	MRI	technology	for	breast	imaging?	1995;197:19–26.	Newark,	DE:
Sterling	Diagnostic	Imaging,	Inc.	American	National	Standards	Institute	(ANSI)	This	agency	creates	standards	for	all	equipment	and	goods	sold	in	the	United	States.	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	The	C-Arm	The	C-arm’s	range	of	vertical	movement	should	accommodate	both	tall	women	(approximately	6	feet)
and	those	who	need	to	sit;	the	minimum	range	of	travel	is	66	to	140	cm	above	the	floor.	The	radiologist	is	able	to	reconstruct	the	images	into	3D	rendering,	or	view	slices	in	transverse,	sagittal,	and	coronal	planes.	•	Is	your	facility	already	digital	or	partially	digital?	Compression	Paddles	In	addition	to	the	large	and	small	standard	paddles,	many
compression	paddles	of	varying	size	and	shape	are	included	with	each	mammography	unit.	Chapters	on	pathology	and	interventional	mammography	have	been	expanded.	The	mass	is	usually	denser	than	surrounding	glandular	tissue,	much	like	a	carcinoma.	Cyclic	nucleotides,	and	breast	disease.	Occasionally,	you	may	see	a	patient	whose
mammogram	shows	a	nonpalpable	lesion	suggestive	of	cancer,	yet	the	pathology	report	is	normal.	Physically	occult	cancer	recurrences	may	be	evident	mammographically	along	the	chest	wall,	in	the	axilla	and	along	the	lateral	ribs	of	the	ipsilateral	side.	They	are	listed	below	and	Figures	20-58	through	20-65	demonstrate	each	of	these	projections	on	a
prone	system.	Magnetic	resonance	imaging	identifies	multifocal	and	multicentric	disease	in	breast	cancer	patients	who	are	eligible	for	partial	breast	irradiation.	It	yields	higher	count	rate	sensitivity	while	maintaining	resolution	capabilities	that	image	cancers	as	small	as	1.5	to	2.0	mm.	Normal	breasts	have	symmetry.	In	addition,	smaller	pixels	make
large	data	sets	that	are	challenging	to	transmit,	store,	and	display.	A	filtered	circuit	is	used	to	compress	the	peaks	of	the	peak	voltage	effective	voltage	Figure	11-4	Half-wave	rectification	is	an	inexpensive	means	of	converting	AC	to	DC;	however,	it	is	very	inefficient	(50%).	Prognosis	The	likelihood	of	survival.	For	application	of	these	positions,	refer	to
Chapter	10.	A	Figure	7-33	MLO	projection.	CAD—Computer-aided	detection.	It	plays	a	significant	role	in	education	and	emerging	technologies	and	runs	many	conferences	and	courses.	•	Abnormalities	in	the	upper-outer	or	lower-inner	quadrant	require	a	mediolateral	oblique	of	some	degree	depending	on	the	location	of	the	abnormality	(Figure	7-69).
Screening	mammography	for	women	40–49	years	of	age:	a	clinical	practice	guideline	from	the	American	College	of	Physicians.	This	will	prevent	the	breast	from	drooping	and	hold	posterior	tissue	in	view.	2001;220:787–794.	Additionally,	dust	may	add	“unnecessary	noise”	which	may	interfere	with	the	interpretation.	They	sometimes	have	a
“raspberry”-like	configuration10	and	because	of	the	lobulation	may	exhibit	small	fatty	lucencies.	An	x-ray	unit	specifically	designed	only	to	image	the	breast.	The	emotional	impact	is	immediate	and	frightening.	Describe	mosaic	imaging	and	which	patients	would	require	this	technique.	Epithelial	hyperplasia	Sometimes	referred	to	as	epitheliosis	or
papillomatosis	wherein	the	epithelial	cells	increase.	These	calcifications	may	be	the	only	radiographic	finding	that	suggests	malignancy.	As	soon	as	the	needle	passes	through	the	skin,	the	assistant	pulls	back	on	the	plunger	of	the	syringe	to	apply	negative	pressure.	Many	are	employees	who	were	promoted	to	PACS	administrator	because	they
exhibited	the	aptitude	and	desire	to	perform	these	tasks.	A	well	designed	digital	system	balances	contrast,	spatial	resolution,	and	dose	efficiency;	in	digital	terminology	these	are	determined	by	the	dynamic	range,	signal-to-noise	ratio	(SNR),	contrast-to-noise	ratio	(CNR),	small	pixel	size,	modulation	transfer	function	(MTF),	and	detective	quantum
efficiency	(DQE).	Mammography	of	women	with	suspicious	breast	lumps.	Washington,	DC:	Government	Printing	Office;	1995.	The	contrast	agent	identifies	the	lesion	localized	on	the	mammogram	for	the	radiologist,	and	the	methylene	blue	indicates	the	correct	duct	to	the	surgeon.	The	clinician	can	detect	an	error	before	needle	insertion	when	the	set
position	of	the	biopsy	needle	is	contrary	to	the	position	of	the	target	on	the	scout	image.	All	manufacturers	produce	mammography	units	using	highfrequency	inverter	technology	(meaning	over	10,000	Hz)	with	constant	potential	output	(meaning	less	than	13.5%	ripple).	Unfortunately,	as	all	women	know,	there	is	no	adequate	substitute	for	chocolate,
but	carob	can	sometimes	replace	it.	If	one	breast	is	larger	than	the	other,	even	slightly,	then	the	parenchyma	will	present	a	greater	volume	in	that	breast.	She	can	help	patients	with	questions,	aid	handicapped	or	elderly	patients,	reassure	waiting	family	members,	and	perform	any	number	of	tasks	and	acts	of	kindness	that	the	professional	staff	just
doesn’t	have	the	time	to	do.	See	Signal-to-noise	ratio	(SNR)	Society	of	Motion	Picture	and	Television	Engineers	(SMPTE),	376	Soft	implants	projections	for,	144	Sonographic	biopsy,	410	Sonographic	imaging,	399–402	Source-image	detector	distance	(SID),	221	Spatial	frequency	response.	Breast	Carcinoma:	Current	Diagnosis	and	Treatment.	Nails:
Taxane	drugs	cause	nails	on	the	hands	and	feet	to	become	sore	and	brittle.	Any	new	procedure	will	be	scrutinized	and	compared	with	current	detection	modalities.	2007;7(19):30.	The	difficult	diagnoses	that	are	made	may	not	always	be	appreciated	at	the	time,	but	the	misses	will	long	be	remembered.	The	physicist	chooses	an	average	clinical	kilovolt
peak	and	uses	a	phantom	that	is	4.5	cm	thick.	Is	Figure	6-18A	benign	or	malignant	calcification?	These	are	usually	evident	on	the	MLO	without	using	extraordinary	measures.	Ikeda	DM,	Birdwell	RL,	OShaughnessy	KF,	et	al.	For	stereotactic	biopsy,	replicate	the	MLO	projection	(superomedial	to	inferolateral,	SM–IL).	Acquire	the	scout	image	with	the
C-arm	perpendicular	to	the	image	receptor.	OTech	Inc.;	2004.	•	141	Figure	7-58	Mediolateral	lateral	projection–variation.	Radiol	Technol.	This	is	the	normal	architecture	of	the	breast.	The	mammogram	may	demonstrate	all	the	landmarks	and	measure	out	well,	but	these	criteria	may	be	false	security	(Figure	7-2).	Tamoxifen,	a	selective
estrogenreceptor	modulator,	reduces	the	risk	of	recurrence.	(Images	courtesy	of	Michael	WM,	Ronald	VM,	Doherty	GM,	et	al.	These	changes	occur	in	the	expected	normal	physiologic	conditions	as	well	as	in	pathologic	situations.	Occasionally,	an	occult	breast	cancer	will	present	with	metastatic	axillary	lymph	nodes.	But	it	is	still	the	progeny	from
scientists	(Pauli,	Rabi,	Lauterbur,	Mansfield,	Heywang,	and	others),	and	of	observations	and	experiments	with	spinning	atoms	and	magnetism,	along	with	a	century	of	innovations.	These	scientists	were	interested	in	subatomic	particles	and	the	properties	of	radiation,	magnetism,	light,	sound,	and	more.	Images	at	lower	magnification	are	usually
sharper	due	to	the	finite	size	of	the	focal	spot”.14	“For	1.5	magnification,	the	optimal	‘equivalent’	focal	spot	size	is	about	0.2	mm,	while	for	2	magnification	the	optimal	‘equivalent’	focal	spot	is	about	0.1	mm”.15	A	nominal	focal	spot	measurement	is	not	a	reliable	indicator	of	the	resolving	capability	of	a	mammographic	unit.	At	these	low	temperatures,
there	is	almost	no	resistance	to	the	flow	of	electricity	through	the	wires.	Stereotactic	biopsy	is	not	a	replacement	for	a	diagnostic	work-up	of	the	patient.	Time	limits	for	battery	power	vary	as	does	the	capability	of	the	unit	to	eliminate	the	effects	of	a	temporary	power	outage	and	its	transient	anomalies.	As	a	practical	matter,	few	mammograms,	about	4
to	5	out	of	every	1,000	screening	mammograms,	have	a	finding	of	cancer.	Mammography	should	be	read	in	clinical	context.	“The	processor	quality	control	chart	that	the	customers	use	on	a	daily	basis	only	measures	consistency	of	the	processing	conditions	from	day	to	day.	If	the	receptionist	needs	to	ask	the	patient	personal	questions	concerning	her
examination	or	her	billing,	it	should	be	done	tactfully,	professionally,	and	in	a	location	and	manner	in	which	other	patients	cannot	overhear.	•	Tumor	staging—Information	from	a	positive-biopsy	report	should	be	categorized	into	histologic	type	(ductal	in	situ,	ductal	invasive,	or	lobular)	and	tumor	size.	Name	as	many	parts	of	the	control	panel	as	you
can,	and	describe	the	function(s)	for	each.	1989;262(9):1154.	2004.	(or	fired)	position,	is	the	stroke	(or	throw)	of	the	instrument	(Figure	20-27).	This	may	result	in	missed	posterolateral	tissue.	This	eliminates	overlapping	structures	and	brings	the	area	of	interest	into	the	fatty	tissue	just	beneath	the	skin,	providing	increased	contrast	to	better	discern
its	features.	Processed	image	Computer	software	algorithms	applied	to	digital	data	to	produce	a	desired	presentation	for	an	image.	1999;26:S43–49.	A	recognizable	reduction	in	the	number	of	calcifications	or	a	mass	with	a	section	removed	confirms	successful	sampling.	Development	of	RA	moves	forward	with	ACR	support.	The	breast	contains	15	to
18	lobes.	The	right	MLO	illustrates	the	herniation	(arrow).	To	assist	the	radiologist	in	preoperative	needle	localization.	Helvie	MA,	Ikeda	DM,	Adler	DD.	This	was	secondary	to	portacath	placement	for	prior	chemotherapy	for	leukemia.	Some	experts	believe	that	this	is	a	variant	of	development;	a	vestigial	breast	(as	a	developing	embryo	we	have	16
“breasts”)	that	does	not	disappear	when	it	should.	A	fibroadenoma	will	rarely	develop	a	tumor—	it	does	contain	epithelial	components;	however,	it	is	not	Chapter	6	/	Mammographic	Pathology	A	B	•	91	Figure	6-21	Smudgy	appearing	calcifications	on	the	CC	projection	(A)	that	exhibit	layering	on	the	lateral	projection	(B)	are	“milk	of	calcium.”	R	CC
Figure	6-22	Typical	popcorn	calcification	found	in	a	degenerating	fibroadenoma.	Evaluating	the	Digital	Image	Different	technologies	require	different	measuring	tools	to	evaluate	the	quality	of	an	image.	A	resolving	hematoma	can	appear	dense	and	spiculated	and	may	calcify	over	time,	imitating	carcinoma.	What	is	a	prerequisite	in	order	to	do	a
stereotactic	biopsy	procedure?	One	major	drawback	to	the	computerized	method	is	in	the	instance	when	more	than	one	FFDM	is	used	within	a	facility,	because	the	units	can	only	be	analyzed	individually.	Thin-film	transistors	(TFT)	A	display	made	with	TFT	technology	is	a	liquid	crystal	display	(LCD)	that	has	a	transistor	for	each	pixel.	Table	11-3	lists
the	proper	settings	when	comparing	dedicated	mammography	units	to	the	varying	ripple.	They	valiantly	maintained	their	belief	in	mammography.	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	•	437	start	position	abnormality	A	anterior	carrier	block	posterior	carrier	block	1st	stage	B	anterior	carrier	block	posterior	carrier	block	anterior
carrier	block	posterior	carrier	block	home	C	Figure	20-33	Two-stage	firing	mechanism.	Ectopic	tissue	Extra	tissue	in	the	breast,	usually	occurring	in	the	axillary	area.	(B)	Same	client	1	year	after	starting	hormone	therapy.	Accelerated	whole	breast	therapy	is	in	clinical	trials	to	determine	if	using	a	slightly	higher	dose	of	external	radiation	per	session
to	allow	a	shorter	course	of	treatment	is	feasible.	The	instrument	is	not	fired	inside	the	breast	and	more	importantly,	the	device	has	the	ability	to	pull	upwards	of	0.5	to	1.0	cm	from	the	probe’s	collection	chamber.	Weigl	W.	This	process	multiplies	the	signal	from	each	pixel	by	a	correction	value	to	smooth	the	raw	image	in	the	computer	before	it	is	sent
to	display	on	a	workstation	monitor.	The	sample	or	“core”	of	tissue	is	taken	during	this	excursion	(Figure	20-33).	One	or	all	of	these	indicators	may	be	absent	in	one	or	both	CC	mammograms	because	of	anatomical	differences	from	one	woman	to	another	and	from	the	left	breast	to	the	right	breast.	Taught	or	completed	at	least	15	ECE	units	in
mammography	during	the	36	months	preceding	each	inspection,	which	shall	include	at	least	6	ECE	in	each	mammographic	modality	used	(i.e.,	screen/film,	xerography)	Licensure	or	certification	in	appropriate	specialty	area	Master’s	degree	or	higher	in	physical	science,	20	semester	hours	of	physics	20	contact	hours	of	documented	specialized
training	in	conducting	surveys	of	mammography	facilities	At	least	8	hours	of	training	in	each	modality	to	be	surveyed	(i.e.,	screen/film,	xerography)	Experience	of	conducting	surveys	of	at	least	1	mammography	facility	and	at	least	10	mammography	units	Survey	at	least	2	mammography	facilities	and	at	least	6	mammographic	units	during	the	24
months	preceding	each	inspection	Taught	or	completed	at	least	15	continuing	education	units	in	mammography	during	the	36	months	preceding	each	inspection,	which	shall	include	hours	of	training	in	each	mammographic	modality	used	(i.e.,	screen/film,	xerography)	Biannually	Triannually	Technologist	Initially	Biannually	Triannually	Physicist
Biannually	Triannually	Chapter	13	/	Quality	Assurance	in	Film/Screen	Mammography	standards	for	committee	members	who	will	be	performing	any	of	the	test	procedures	within	the	QA	program	should	also	be	documented.	Bring	the	breast	forward	to	rest	on	the	image	receptor.	Depending	on	which	localization	needle	set	is	used,	and	the	radiologist’s
preference,	the	needle	may	or	may	not	be	removed.	1997;337(14):949–955.	Initiation	A	stage	in	the	cancer	growth	process	when	a	mutation	occurs.	Phototiming	must	not	serve	as	an	excuse	for	slipshod	technical	performance;	the	result	may	well	be	correctly	exposed	yet	poor	quality	mammograms”.11	800	mAs	Cirs	Breast	Equivalent	Material	1	cm	2
cm	3	cm	4	cm	5	cm	Compressed	breast	tissue	Figure	11-43	Milliamperage	seconds	as	a	function	of	type	of	breast	tissue	and	thickness	of	breast	with	compression.	The	radiologist	can	mark	an	image	with	an	electronic	wax	pencil	but	the	annotation	cannot	be	sent	to	the	technologist’s	work	console.	1986;62:2.	388	4	1	NIBBLE	8	2	1	BYTE	1,024	512	128
1	KILOBIT	8,192	2,048	1,024	8	1	KILOBYTE	1,048,576	262,144	131,072	1,024	128	1	MEGABIT	8,388,608	2,097,152	1,048,576	8,192	1,024	8	1	MEGABYTES	8,589,934,592	2,147,483,648	1,073,741,824	8,388,608	1,048,576	8,192	1,048,576	1	GIGABYTE	8,796,093,022,208	2,199,023,255,552	1,099,511,627,776	8,589,934,592	1,073,741,824	8,388,608
1,073,741,824	1,048,576	1	TERABYTE	Source:	Information	extracted	from	and	“How	Much	Information?”	UC	Berkeley	School	of	Information	Management	and	Systems,	2003.	It	could	almost	be	thought	of	as	a	translation	tool,	rather	than	a	language.	But	with	experience	and	practice	DICOM,	hospital	information	system	(HIS),	radiology	information
system	(RIS),	HL7	and	others	involved	in	co-ordinating	the	paperwork	and	images	to	flow	smoothly,	you’ll	appreciate	the	digital	system.	This	means	that	a	multipulse	generator	(high-frequency/constant	potential)	also	has	a	higher	dose	yield	than	a	conventional	singlephase	generator.	Large	capital	investments	require	increased	client	use,	adequate
reimbursement,	and	a	timely	return	on	investment	to	support	and	continue	a	service	once	it	begins.	1988;59(5):421.	The	coordinate	system,	regardless	of	type,	will	give	the	location	of	the	abnormality	in	three	dimensions	(Figure	20-4).	1993;188;803–806.	Difficulty	arises	in	the	early	formation	of	rim	calcium,	which	can	appear	as	unilateral,	fine,
irregularly	shaped	calcifications	imitating	carcinoma.	determine	the	height	of	the	image	receptor,	which	should	position	the	AEC	detector	of	an	analog	unit	just	above	the	nipple	(see	Figure	7-14).	The	technologist	may	want	to	consult	with	the	clinician	before	abandoning	the	projection.	This	might	include	cancer	not	included	on	the	mammography
films	because	of	poor	positioning.	9.	Martin	E.	U.S.	Department	of	Health	and	Human	Services.	Direct	detectors	do	not	have	light	spread,	so	the	spatial	resolution	is	limited	only	by	the	pixel	size.	The	significant	difference	between	standard	and	extended	processing	is	not	the	cycle	time,	but	the	immersion	time	that	the	film	is	in	the	developer	solution.
32.	Check	for	proper	seating	of	the	biopsy	instrument.	Fat	necrosis	Death	of	fatty	tissue.	PHYSIOLOGY	OF	THE	BREAST	artery	intralobular	connective	tissue	Figure	5-16	The	lobule	and	TDLU.	Roam	The	ability	to	move	a	region	of	interest	around	an	image	on	a	computer	monitor	display.	Once	the	image	is	acquired,	the	approximate	abnormality
location	is	marked	(A).	The	workstations	used	are	normal	PCs	with	high-quality	monitors.	T2*	(“T-two-star”)	The	observed	time	constant	of	the	FID	due	to	loss	of	phase	coherence.	Lumpectomy	generally	refers	to	the	removal	of	a	lump	from	the	breast	as	an	alternative	to	mastectomy,	the	removal	of	the	entire	breast.	Also	available	is	a	compressed
foam-measuring	device.	The	skin	at	the	base	of	the	breast	is	thick	and	tapers	as	it	approaches	the	nipple–areola	complex.	See	Ductal	carcinoma	in	situ	(DCIS)	Dead	pixels,	333–334	in	FFDM	testing,	375,	377f	Decompression,	301	Dedicated	mammography	unit,	4,	5,	219	Deep	inferior	epigastric	perforator	(DIEP)	flap,	537,	537f	Defensive	medicine,	53
Densitometer,	256	Density	carcinomas	and,	93	film,	230,	230f,	262,	263	scatter	and,	230,	230f	vs.	As	compression	thickness	increases,	so	will	the	abnormality	shift	(Figure	20-16B).	116	•	Unit	1	/	Mammography—Common	Topics	MAMMOGRAPHIC	PROJECTIONS	The	CC	Projection	Applications	The	craniocaudal	projection	(Figure	7-17)	will	best
visualize	the	subareolar,	central,	medial,	and	posteromedial	aspects	of	the	breast	and	is	one	of	two	complementary	projections	that	make	up	the	routine	mammographic	study.	Be	aware	that	productivity	at	first	will	not	be	as	much	as	the	vendor	promised;	there	will	be	a	learning	curve	as	technologists	and	radiologists	learn	to	use	the	new	equipment
to	its	full	potential.	If	a	facility	requires	more	than	the	minimum,	it	should	be	documented.	For	this	reason,	a	brief	description	and	suggestions	for	how	to	complete	an	audit	are	described	here.	The	cancers	were	clinically	obvious	(Figure	4-1).	If	these	areas	are	larger	than	1	cm	wide,	the	screen	or	cassette	should	be	replaced.	Because	not	all	at-risk
tissue	can	be	removed,	some	women	have	developed	breast	cancer	even	after	prophylactic	surgery.19,20	•	Risk	avoidance—Behaviors	that	may	decrease	breast	cancer	risk	include	exercising	regularly	and	limiting	alcohol	consumption.	Yu	J,	Morris	E,	Park	A.	A	woman	may	have	several.	Side	effects	can	be	immediate	or	delayed.	This	(arrowheads)	has
been	stable	for	8	years.	Virtually	all	hospitals	and	outpatient	imaging	centers	provide	MRI	services.	In	this	chapter,	we	use	the	ACR	nomenclature	to	be	consistent;	however,	the	more	accurate	descriptors	are	also	included.	(B)	The	rinse	is	suctioned	out	or	the	duct,	along	with	ductal	cells.	MG	The	DICOM	digital	mammography	information	object
descriptor.	Available	at:	AuntMinnie.com.	Strax,	Ferris	B.	After	making	the	x-ray	exposure,	we	do	not	remove	the	exposed	digital	array	from	the	C-arm	of	the	mammography	machine	and	carry	it	to	the	darkroom.	This	will	help	to	identify	ways	to	improve	the	department’s	efficiency,	reduce	costs,	and	improve	patient	care.	The	ductal	structures	follow
this	flow,	forming	the	normal	architecture	of	the	breast.	(E)	Blood	vessel.	Fatty	tissue	surrounds	and	is	dispersed	among	the	glandular	structures.	Using	two	radiologists	to	independently	review	the	mammograms	increases	the	sensitivity	of	screening	mammography	by	5%	to	15%.50,51	However,	depending	on	the	method	used	to	combine	the	two
interpretations	of	the	radiologists,	there	can	be	a	corresponding	decrease	in	the	specificity.52	In	addition,	many	clinics	have	logistical	and	financial	difficulty	in	implementing	a	double	reading	method.	Subglandular	implants	Breast	implants	that	lie	anterior	to	the	pectoral	muscle.	If	they	were	all	struck	by	the	same	number	of	x-rays,	some	pixels	would
produce	a	larger	signal	while	others	will	produce	a	slightly	lower	signal.	Always	bring	the	nipple	into	profile	for	localization	purposes	(Figure	7-62).	The	clinician	and	technologist	should	communicate	with	her	at	all	times	during	the	examination,	especially	when	waiting	for	film	processing.	Menstruation	An	increase	in	overall	density	of	the	breast
tissue	during	menstruation	is	usually	not	evident	on	a	mammogram	(however	Haagensen	describes	difficulty	and	discrepancies	in	physical	examination	during	the	premenstrual	phase).5	Tolerating	the	vigorous	compression	necessary	for	mammography	during	the	premenstrual	period	will	be	more	difficult	for	some	women.	Compression	forces	higher
than	250	N	may	be	harmful	and	should	not	be	obtainable”.13	A	B	Figure	11-18	Comparison	of	images	using	(A)	standard	linear	grid	(B)	hightransmission	cellular	grid.	A	daily	sensitometry	film	can	be	used	for	this	test	to	conserve	film	(Figure	13-7).	If	the	anterior	breast	is	compromised	on	the	MLO,	the	additional	projection	should	be	a	lateral
(mediolateral	[ML]	or	lateral–medial	[LM])	because	overlap	and	distortion	on	the	MLO	projection	makes	this	a	poor	projection	for	the	anterior	breast	structures.	Ultrasound-guided	needle	biopsy	of	the	breast	and	other	interventional	procedures.	She	had	a	past	history	of	cysts.	Positioning	and	compression	will	be	easier	if	the	patient	can	assume	a
“sloppy”	stance.	2004;230:20–24.	(B)	The	breast	tissue	returns	to	normal	after	treatment	with	antibiotics.	Rochester,	NY.)	tracking	tumor	volume	is	important	in	the	follow-up	of	treatment41,52	(Figure	21-18).	When	performing	a	mammogram	on	a	male.	Postoperative	radiotherapy	in	high-risk	pre-menopausal	women	with	breast	cancer	who	receive
adjuvant	chemotherapy.	To	health	care	providers,	the	known	risks	and	incidence	of	breast	cancer	with	forecasts	of	a	doubling	of	new	cancer	cases	between	1990	and	2040	(Figure	4-8)	strongly	suggest	that	additional	places	to	combat	a	major	killer	of	women	should	be	increased,	not	decreased.	Figure	E	demonstrates	this	concept	for	questionable
tissue	seen	on	the	oblique	view.	Med	Radiogr	Photogr.	When	examining	the	stereo	images	for	the	abnormality,	search	only	that	portion	of	the	image	where	the	abnormality	will	shift	(Figure	20-18).	This	glandular	“sheet”	consists	of	blood	vessels,	the	lymphatic	network,	supportive	and	connective	tissue	(stroma),	and	the	various	ductal	structures.
American	Cancer	Society	Guidelines	for	the	Early	Detection	of	Cancer.	The	initial	ACR–NEMA	Standard	was	published	in	1988	and	established	standardized	terminology	on	information	structure,	and	unsanctioned	file	encoding.	•	BI-RADS	category	codes—Categorizing	results	of	studies	by	their	ACR	BI-RADS	codes	will	help	calculate	rates	of
misdiagnosed	cancer	(false-negative	[FN]	studies).	Ellis	RL,	Meade	AA,	Mathiason	MA,	et	al.	National	Institutes	of	Health	Publication	No.	84-1691.	The	original	CR	product	was	introduced	to	the	radiology	department	in	1981.	The	American	Cancer	Society	(ACS),	concerned	with	this	conclusion,	released	its	own	updated	guidelines	in	March	1997	after
reviewing	additional	clinical	reports	and	new	trial	data.12	The	most	recent	ACS	guidelines	include	additional	recommendations	for	women	at	higher	risk:	Women	age	40	and	older	should	have	a	screening	mammogram	every	year	and	should	continue	to	do	so	for	as	long	as	they	are	in	good	health.Women	in	their	20s	and	30s	should	have	a	clinical
breast	exam	(CBE)	as	part	of	a	periodic	(regular)	health	exam	by	a	health	professional,	at	least	every	3	years.	Before	a	new	technology	can	be	sold	to	the	medical	community,	it	must	pass	the	FDA	approval	process.	A	radiotracer	such	as	Technetium-99m	is	injected	into	the	area	surrounding	the	tumor.	The	importance	of	the	removal	of	lymph	nodes	is
not	the	number	removed,	rather	those	that	contain	cancer	cells	are	removed.	The	concern	is	whether	the	higher	radiation	dose	could	cause	damage	to	the	heart.	What	allows	a	technologist	to	work	faster	in	the	digital	mammography	room?	FFDM	images	have	the	dubious	honor	of	being	some	of	the	largest	digital	images.	No	advanced	applications.
Misalignment	of	the	x-ray/light	field	can	be	a	maximum	of	2%	of	the	SID.	Chapter	1	/	History	of	Mammography	Simply	advise	the	client	to	“stop	breathing”	rather	than	to	hold	her	breath.	Between	stereo	image	acquisitions,	the	abnormality	will	not	shift	in	the	vertical	direction	unless	the	patient	moves	between	images.	Recognizing	subtle	changes	to
breast	tissue	on	a	mammogram	requires	great	skill.	If	nodal	involvement	is	bilateral,	then	Chapter	8	/	The	Nonconforming	Patient	•	173	A	B	C	the	possibility	that	the	patient’s	metastasis	is	from	the	breast	decreases	significantly	and	the	possibility	of	systemic	disease	increases.	Next,	the	breast	is	compressed	at	a	right	angle	to	the	original	film	and
another	film	is	taken.	Answers	to	your	radiation	therapy	questions.	A	third	projection	gives	the	radiologist	and	patient	an	advantage	in	early	diagnosis	(Figures	7-49	and	7-50).	Eight	keys	to	digital	mammography	success.	Since	the	monitor	is	capable	of	displaying	only	256	shades	of	gray	at	a	time	while	the	image	stored	in	PACS	typically	has	4096
shades	of	gray,	the	radiologists	could	conceivably	spend	a	great	deal	of	time	“windowing”	if	they	wanted	to	visualize	all	4096	shades	of	gray.	Average	Gradient	Sensi-Densi	Downfall	Most	commercially	available	densitometers	and	sensitometers	are	not	manufactured	with	precise	sensitometric	standards.27,41	Sensitometers	and	densitometers	create
reproducible	exposures	and	measure	the	optical	density	transmission.These	devices	work	wonderfully	when	comparing	current	QC	results	against	tomorrow’s	values	and	verify	its	own	internal	consistency.The	current	dilemma	is	a	lack	of	universal	standards	that	apply	to	all	units	so	comparisons	among	machines	can	be	made.	Focus	groups	help	to
identify	the	need	for	services	and	to	localize	the	neighborhoods	or	areas	where	the	need	is	greatest.	Bit	depth	refers	to	a	sequence	of	binary	numbers	that	can	encode	a	sequence	of	integer	values,	as	2	#	bits.	A	20	MLO	or	20	SIO	may	be	useful	to	confirm	overlap	if	the	tissue	is	not	too	dense.	For	presentation	This	is	the	contrast	and	spatial	resolution
enhanced	image,	most	often	using	nonlinear	postprocessing	methods	applied	to	the	“for	processing”	image,	so	that	a	generic	workstation	can	present	the	image	data	ready	for	display	with	minimal	user	adjustments.	Colditz	GA,	Hankinson	SE,	Hunter	DJ,	et	al.	102	•	Unit	1	/	Mammography—Common	Topics	In	addition	to	detailing	the	standard
mammographic	views,	this	chapter	describes	the	fundamentals	and	applications	of	the	many	projections	available	to	the	technologist	to	provide	adequate	visualization	of	all	the	breast	tissue,	allowing	for	an	accurate	mammographic	picture	of	the	breast.	The	2-inch	height	in	this	design	will	keep	the	axillary	fold	from	superimposing	itself	over	the
posterolateral	aspect	of	the	breast.	Pay	attention	to	the	seals	around	processors,	passboxes,	doors,	and	ceilings.	Natl	Cancer	Inst.	•	Report	the	external	condition	of	the	breast	to	the	radiologist.	See	Chapter	12	for	more	information.	Breast	Cancer	Res.	At	1.0	T,	the	fat	peak	is	at	147	Hz	from	water;	and	at	0.5	T,	fat	is	73	Hz	from	water	(Figure	21-13).
Its	primary	use	is	in	the	distribution	of	firmware	(software	that	is	embedded	in	hardware).	•	If	there	was	tumor	invasion	of	the	blood	vessels	or	lymphatic	system.	The	majority	of	implant	difficulties	occur	because	of	the	periprosthetic	capsule.	Naviscan	PET	Systems,	Inc.	Caudocranial	(FB)	From	below	view	of	the	breast.	Once	these	films	are	produced,
they	are	analyzed	for	areas	of	increased	or	decreased	density.	Patient	gets	diagnostic	workup	Chapter	16	/	Digital	Integration	and	Workflow	in	Mammography	the	administrators.	patients,	the	MLO	is	also	performed	at	an	angle	of	60	(Figures	7-44	and	7-45).	Paget	disease	of	the	breast	The	combination	of	scaly	skin	changes	of	the	nipple,	resembling
eczema,	and	an	underlying	cancer	of	the	breast.	The	antibodies	attach	to	these	cells	and	either	kill	the	cancer	cell	or	keep	the	cancer	cell	from	spreading.	Examples	of	an	analog	device	include:	a	tape	recorder—reads	magnetic	waves;	a	turntable—reads	grooves	from	a	vinyl	record;	a	mercury	thermometer—responds	to	changes	in	heat;	a	photograph
recorded	on	film.	Available	at:	www.fda.gov/radiation-emittingproducts/mqsa/facilityscorecard.	Other	patients	will	elect	a	delay	of	months	or	years	between	their	mastectomy	and	reconstructive	surgery.	A	true	lateral	in	conjunction	with	the	CC	view	provides	true	orientation	of	the	lesion	to	the	nipple.	Tabar	L,	Dean	PB.	(B)	Mole	(arrow)	presents	as	a
smoothly	outlined	mass.	Technology	Issues	•	New	and	improved	equipment/imaging	techniques61,69,80,81	•	Alternatives	to	MR	breast—nuclear	medicine	options86–88	•	Equipment	safety	issues79,89	502	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	Facility/Radiologist	Issues	•	Staffing	and	MRI	accreditation	changes90–92	•
Interpretation	and	experience	with	MRI	and	mammography27,40,88	•	Treatment	planning/oncology	surgery	52,91,93–97	•	MRI-guided	biopsy	and	false	positives75,82	•	New	techniques:	contrast	materials,	pulse	sequences,	software,	and	real-time	interactive	MRI33,36,98	Patient	Issues	•	Patient	selection/older	women/broaden	the	base7,62,92,97	•
Patient	safety79,81,89	•	Access	to	breast	MR	services/coordination64	•	Cost	and	reimbursement74,99	REVIEW	QUESTIONS	1.	“The	subject	contrast	.	Medical	Physics	Publishing;	1997.)	average	phantom	image	background	density	was	1.50;	many	of	the	images	measured	1.60	or	higher.	Use	manual	technique	if	coverage	of	the	AEC	detector	is	not
complete.	These	relationships	occur	because	the	Photoelectric	Effect	increases	more	rapidly	with	a	decrease	in	energy	than	does	the	Compton	Effect.	Gently	lift	the	breast	and	rest	it	on	the	image	receptor.	be	in	the	“open”	position	on	the	image,	with	no	evidence	of	creasing	or	wrinkles.	Raise	the	C-arm	so	that	the	posterolateral	breast	is	in	contact
with	the	image	receptor.	Raloxifene	can	be	used	indefinitely.	0	.	Performing	the	repeat/reject	analysis	on	an	FFDM	unit	is	much	simpler	than	performing	it	for	analog	units;	the	FFDM	units	collect	and	analyze	the	data	for	you.	Flux	lines	display	the	direction	of	movement	of	magnetism:	in	at	its	South	pole	and	out	at	the	North	pole.	In	comparison	to
previous	mammographic	studies,	the	mammogram	will	show	an	increase	in	density	of	the	parenchyma,	requiring	greater	technique.	The	process	of	performing	an	audit	can	be	a	factor	in	the	inability	to	collect	and	process	data.	Patient	cooperation	and	the	positioning	skill	of	the	technologist	are	both	essential	to	minimize	this	detrimental	artifact.
Retractable-barb	needle	for	breast	lesion	localization:	use	in	60	cases.	before	it	reaches	the	tumor	site,	brachytherapy	places	the	radiation	at	the	tumor	site.	July	25,	2005:18(16).	If	the	filaments	are	relatively	fine	and	form	a	loose	bundle,	then	light	scattering	results	in	a	browner	image	tone,	but	covering	power	is	quite	high”.29	Contrast	and	speed
are	two	important	concepts	in	understanding	how	film	works.	However,	a	certain	vertical	placement	within	the	biopsy	window	may	facilitate	the	examination	by	creating	easier	access	for	the	biopsy	team.	For	the	physicist	to	determine	the	performance	capabilities	of	the	AEC,	she/he	takes	a	number	of	exposures	using	three	specific	varying
thicknesses	of	the	phantom	material.	In	some	cases,	it	may	just	be	an	area	of	thicker	or	more	dense	breast	tissue,	a	cyst,	or	a	benign	lesion	such	as	a	fibroadenoma.	75	50	332	•	Unit	3	/	Digital	Mammography	Figure	15-7	The	number	of	pixels	in	an	image	determines	the	spatial	resolution	of	an	imaging	system.	Through	a	galaxy	of	techniques,
interventional	radiologists	can	treat	certain	conditions	through	the	skin	(percutaneously)	that	might	otherwise	require	surgery.	Presentation	state	storage	allows	a	manipulated	image	to	be	saved	and	stored,	and	then	retrieved	at	a	later	date	in	the	same	state.	1980;6(4):24.	Digital	mammography	Electronic	filmless	mammography.	Meet	standards	for
data	completeness,	timeliness,	and	quality.	Any	new	lump	requires	investigation.	The	changes	secondary	to	fat	necrosis	may	be	evident	as	architectural	distortion	and	are	indistinguishable	from	postsurgical	fibrosis	and	tissue	distortion.	The	radiologist	cannot	recommend	biopsy	of	a	nonpalpable	abnormality	evident	on	only	one	projection.	Starting
from	zero	magnetization	in	the	z	direction,	the	z	magnetization	will	grow	to	63%	of	its	final	maximum	value	in	a	time	T1.	Image	compression	A	reduction	in	the	amount	of	data	required	to	encode	an	image.	This	type	of	analysis	can	be	beneficial	in	determining	if	an	individual	technologist	has	difficulty	discerning	motion	or	has	positional	difficulties.
Delivery	over	time	maximizes	the	chances	that	the	radiation	treatments	will	be	successful.	An	overlay.	Sit	the	patient	down	for	the	CC	projection,	her	upper	body	will	then	be	straight.	In	either	case,	radiographic	contrast	will	be	lower,	making	it	more	difficult	(or	perhaps	impossible)	to	distinguish	these	structures	than	if	the	structures	of	interest	had
been	exposed	to	fall	in	the	middle-density	region”.27	•	Does	the	film	representative	have	access	to	a	sensitometer	and	densitometer	calibrated	to	the	devices	used	by	the	manufacturer?	The	terms	subareolar	and	periareolar	describe	the	area	beneath	the	nipple,	and	near	(or	around)	the	nipple	area,	respectively.	Note	that	all	manufacturers	have
specific	tests	that	are	required	only	for	their	unit	(i.e.,	General	Electric	(GE)	requests	MTF	measurement,	Hologic	requests	compression	thickness	testing,	etc.),	but	that	each	also	requires	testing	similar	to	MQSA	requirements	(i.e.,	phantom	imaging,	compression	force,	etc.).	Carpeting	should	never	be	installed	in	a	darkroom	because	it	generates



dust;	as	the	fibers	in	the	carpet	wear	down,	they	can	become	airborne.	Newer	tube	designs	provide	a	balance	between	tube	angle	and	focal	spot	size	and	the	resulting	optical	density	fall-off,	or	heel	effect.	The	monitors	can	only	display	a	fraction	of	the	information	captured	by	the	digital	array;	infact	the	digital	image	resolution	must	be	reduced	to
display	on	the	monitor.8,14,21	The	typical	home	PC	computer	monitor	has	approximately	1000		1000	pixels;	the	5-MP	mammography	monitors	are	2000		2500	pixels	for	a	total	of	5	million	pixels;	yet	the	digital	array	totals	nearly	25	million	pixels.	Projectional	differences	are	a	hallmark	of	surgical	change.	2006;20(2–3):125–133.	Whichever	media	type
is	considered,	be	aware	of	technology	obsolescence;	you	should	ensure	that	data	can	be	migrated	from	one	system	to	another	as	technology	advances	so	that	the	data	will	always	be	retrievable.	Licensure	for	teleradiology	is	another	matter.	Less	interference	from	reciprocity	law	failure.	Incidence	of	female	breast	cancer	among	atomic	bomb	survivors,
Hiroshima	and	Nagasaki,	1950–1980.	Two-view	specimen	radiography	in	surgical	biopsy	of	non-palpable	breast	masses.	Most	mammography	facilities	will	see	dust	to	some	extent	on	most	films.	On	the	basis	of	the	biopsy	results,	many	surgeons	routinely	order	a	breast	MR	prior	to	surgery	to	identify	the	extent	of	the	disease.	Salary	Survey	One
surprising	bright	spot	for	the	radiologist	who	specializes	in	breast	imaging	is	salary.	2004;182:1081–1083.	Understanding	the	projection	of	the	four	quadrants	from	view	to	view	(see	Chapter	9)	will	also	provide	a	basis	for	choosing	appropriate	extra	views.	Procedures	for	Performing	an	Audit	Depending	on	the	complexity	of	the	audit	program,	data
collection	and	analysis	can	be	overwhelming.	(A)	Orientation	of	the	C-arm	rotation	for	a	SIO	(SL-IM)	projection	of	the	right	breast.	CNR	measurement	provides	similar	information	for	the	digital	image.	25.	In	the	right	breast	this	tissue	is	between	3	and	6	o’clock.	In	general,	tumors	appear	white	similarly	to	glandular	components,	and	this	is	why
cancer	detection	is	so	difficult	in	mammography.	Survey	says	radiologists	are	working	harder	for	less.	For	example,	when	the	technologist	positions	the	patient	for	a	craniocaudal	projection,	she	may	have	to	move	the	patient’s	head	to	accommodate	tube	rotation	for	stereo	acquisition.	See	Exaggerated	lateral	craniocaudal	(XCCL)	projection
Xeromammography,	285	historical	background,	316	Xeroradiography,	4,	4f,	5	breath	holding	in,	10–11	deodorants	and	powders	and,	9–10,	10f	development	of,	5	disadvantages	of,	5	lateral	vs.	If	the	image	receptor	is	too	large	or	placed	too	high	in	the	axilla,	the	arm	will	be	overelevated,	preventing	adequate	visualization	of	posterolateral	tissue	and
prohibiting	adequate	compression	on	the	lower	portion	of	the	breast.	Often,	recalibration	of	the	system	can	correct	these	problems.	Scintimammography	A	nuclear	medicine	imaging	technique	that	uses	a	radioisotope	to	help	visualize	the	breast	and	find	cancer.	The	authors	reported	a	false-negative	rate	of	21%	and	that	the	CAD	system	marked	77%
of	the	missed	cancers	(Figure	11-66).	Cambridge:	Blackwell	Science;	1996:15.)	Coordinate	Systems	The	primary	purpose	of	a	coordinate	system	is	to	identify	a	unique	visual	point	in	the	breast	that	will	be	used	as	the	target	for	the	biopsy	needle.	(B)	An	SIO	view	at	15	shows	this	to	be	a	pseudomass.	They	suggest	limiting	the	use	of	the	more	expensive
digital	equipment	to	those	under	age	50,	pre-	and	perimenopausal	women,	and	•	323	women	of	any	age	whose	breast	tissue	is	predominately	glandular.	Efficacy	of	breast	cancer	screening	by	age.	Simple	or	total	mastectomy.	Internet	service	provider	(ISP)	A	company	that	allows	subscribers	to	gain	access	to	the	Internet.	Laya	MB,	Gallagher	JC,
Schreiman	JS,	et	al.	Differences	in	size	and	banding	pattern	allow	the	24	chromosomes	to	be	distinguished	from	each	other,	an	analysis	called	a	karyotype.	Graphical	user	interface	(GUI)	A	method	of	interacting	with	a	computer	that	uses	graphical	symbols	as	well	as	text.	2004;33(9).	The	filters	within	these	units	should	also	be	changed	on	a	routine
basis.	The	full	breast	scout	image	will	be	helpful	in	these	circumstances.	There	were	some	unexpected	additional	benefits	from	having	the	technologists	responsible	for	looking	at	the	films:	the	technologists	subsequently	improved	in	their	positioning	of	the	patient,	they	submitted	more	technically	optimal	films,	and	the	element	of	friendly
“competition”	between	RT	and	radiologist	to	find	the	lesions	the	other	group	missed	made	each	group	more	vigilant	when	looking	at	films.84	•	57	•	Screening	mammography	appointment	intervals	every	15	minutes	•	Diagnostic	mammography	appointment	intervals	set	at	30	minutes	•	Additional	views	(magnification,	lighter/darker	images,	etc.)
require	additional	minutes	of	the	technologist’s	time	The	time	required	for	a	radiologist	to	look	at	the	analog	images	produced	by	the	technologist	ranges	from	30	to	60	seconds	to	view	a	screening	mammogram	to	3	minutes	for	a	diagnostic	examination.35	Figures	4-13	and	4-14	illustrate	a	change	in	workflow	from	analog	to	digital	based	on	a
combination	of	screening	and	diagnostic	examination	times.85	With	analog	imaging,	the	radiologist	is	able	to	read	the	films	much	faster	than	the	technologist	can	produce	them;	the	process	requires	several	mammography	technologists	to	maintain	a	full-time	radiologist’s	workload	(Figure	4-13).	After	the	films	are	digitized	(currently	less	than	Chapter
11	/	Analog	Mammography	Machines,	Processors,	and	Films	•	267	A	B	Figure	11-62	(A)	CAD	display	of	ROIs	marked	for	review	by	the	radiologist.	Proper	design	of	the	size	and	configuration	of	the	coils	is	necessary	to	produce	a	controlled	and	uniform	gradient.	Kodak	Company,	1995.)	chosen	with	suboptimal	processing	conditions,	the	customer	may
very	well	stay	within	limits	from	day	to	day,	and	not	realize	their	processing	conditions	are	not	optimized.	Mammography	x-ray	tubes	exhibit	the	heel	effect	just	as	diagnostic	tubes	do,	except	the	pattern	is	turned	90°	so	that	the	strongest	x-rays	are	at	the	chest	wall,	diminishing	outward	toward	the	nipple	(the	cathode	side	of	the	tube	will	be	closest	to
the	client’s	chest	wall	while	the	anode	side	of	the	tube	will	be	toward	the	nipple).	BrCA2	carriers	who	have	their	ovaries	removed	decrease	their	risk	of	developing	breast	cancer	by	72%,	but	this	surgery	does	not	affect	their	risk	of	developing	ovarian	cancer.	Therefore,	if	the	thickness	of	the	breast	is	not	measured	correctly	by	the	unit,	the	technical
factors	used	in	the	exposure	may	be	incorrect	and	expose	the	patient	to	unnecessary	radiation,	or	may	introduce	filtration	that	will	alter	the	beam,	thereby	preventing	the	most	optimal	quality	image	(Figure	17-6).	Contrast-enhanced	MR	imaging	and	the	staging	of	breast	lesions.	•	A	CC	projection	or	(variation	of	the	CC)	best	visualizes	abnormalities
that	approximate	3:00	or	9:00.	Any	lactating	woman	should	nurse	just	before	the	mammogram.	Digital	detectors	offer	their	best	performance	with	harder	beams,	unlike	analog	film,	and	that	is	responsible	for	the	increasing	popularity	of	Rh	and	especially	W	anodes	(Figure	15-21).	Mettein	C,	Smart	C.	The	creation	of	a	stable	latent	image	is	the	crucial
step	in	achieving	useful	sensitometric	performance	and	many	factors	can	affect	this	step.	Again,	the	steps	of	the	procedure	remain	the	same,	except	that	only	the	needle’s	final	position	is	verified	mammographically.	Stereotactic	breast	localization	involves	the	same	visual	principles	that	the	brain	and	eyes	use	to	accurately	see	a	3D	object.	Breast
cancer	cells	that	are	PR	need	the	hormone	progesterone	to	grow,	and	thus	respond	to	hormonal	therapy.	The	reason	for	concern	is	that	the	brain	does	not	form	scar	tissue,	so	the	twisting	or	torquing	action	of	the	magnetic	field	on	ferromagnetic	items	can	possibly	dislodge	an	aneurysm	clip,	which	can	cause	bleeding,	stroke,	or	death	if	the	torqued
MRI-guided	breast	biopsy	is	a	fast	and	safe	alternative	to	surgical	biopsy.	and	the	small	field	size	reduce	scattered	radiation.	In	general,	the	patient	is	placed	in	the	right	anterior	oblique	(RAO)	position	for	access	to	the	right	breast	and	a	left	anterior	oblique	(LAO)	position	for	access	to	the	left	breast.	The	battle	in	the	1990s	was	what	to	do	with
women	in	their	40s.	Administration	Concerns	Administrators	at	medical	facilities	understand	the	medical	need	for	mammography,	yet	weigh,	measure,	and	compare	the	operational	impact	of	mammography	against	other	services,	its	charter/mission	statement,	space	requirements,	staffing,	and	budget	considerations.	Pulling	upward	and	outward	while
holding	the	breast	in	place,	lower	the	compression	paddle	slightly	posterior	to	the	axilla.	Without	the	ML,	this	would	be	a	false	negative;	this	was	cancer	upon	biopsy.	L	CC	Border	and	Shape	The	border	of	a	mass	may	be	spiculated	or	smooth;	its	shape	round,	oval,	or	lobulated.	Mammography,	breast	ultrasound,	and	magnetic	resonance	imaging	for
surveillance	of	women	at	high	familial	risk	for	breast	cancer.	Scatter	production	is	the	primary	cause	of	contrast	degradation.	The	probe	(needle)	is	either	“fired”	or	manually	driven	into	the	breast,	depending	on	physician	preference,	and	narrow	or	negative	stroke	margin.	577	•	Glossary	Upper	outer	quadrant	(UOQ)	Clock	position	of	breast	tissue
located	above	the	nipple	and	lateral	toward	the	midaxillary	line.	Performing	the	Study	Turn	the	C-arm	to	90	so	that	the	lateral	aspect	of	the	breast	will	rest	against	the	image	receptor.	From	the	MLO,	it	can	only	be	determined	that	the	lesion	lies	superior	to	the	nipple.	While	the	referring	physician’s	monitor	does	not	have	the	resolution	of	the
radiologist’s	monitors,	it	is	only	the	radiologist	who	is	interpreting	the	examination	and	thus	requires	sharp	resolution.8,9,14	Figure	15-3	(A)	The	16,000	shades	of	gray	the	digital	array	can	detect.	If	any	are	noted	on	the	phantom	image,	it	may	be	worthwhile	to	investigate	the	reason	with	additional	testing	(see	System	Artifacts	in	the	section
Physicist’s	Test	of	this	chapter).	Calcifications	occur	in	the	breast	as	a	result	of	inspissated	secretions	(i.e.,	secretions	within	the	ductal	structures	that	have	become	thickened	and	dried)	or	as	a	result	of	necrotic	processes.	Many	physicians	perform	a	cursory	physical	examination	of	the	breasts,	usually	with	the	woman	supine.	film	density,	262–263,
263f	vs.	Demonstrated	on	the	right	breast	(A)	and	close-up	(B).	Each	small	square	within	this	graph	is	known	as	a	pixel.	Cooper’s	ligaments	are	not	individually	appreciated	on	the	mammogram	but	are	of	particular	significance	because	of	their	notable	effect	on	the	glandular	tissue.	Health,	U.S.	2006	with	Chartbook	on	Trends	in	the	Health	of
Americans.	For	example,	by	using	a	digitizer,	the	analog	film	data	is	converted	into	a	digital	form	for	storage	into	PACS.	Federal	Register.	Undrill	PE,	O’Kane	AD,	Gilbert	FJ.	The	Impact	of	New	Technologies,	Imaging	Economics,	October	17,	2003.	Gradient	coils	are	found	inside	the	magnet.	(Source:	U.S.	Census	Bureau,	Washington	DC.)	Figure	4-5
Approximately	37	million	mammograms	(screening	and	diagnostic)	are	currently	done	at	8800	mammography	facilities.	The	average	biopsy	rate	of	approximately	one	malignancy	for	every	20	biopsies	is	evidence	of	this	issue.3	The	widespread	use	of	needle	tests,	such	as	fine	needle	aspiration	cytology	(FNAC)	and	large-gauge	needle	core	biopsy
clearly	impact	the	diagnostic	picture,	but	these	tests	cannot	replace	a	good	workup	of	the	patient.	Bring	the	patient	to	the	image	receptor.	Redundant	array	of	inexpensive	discs	(RAID)	A	multi	disc	system	where	one	or	more	of	the	discs	provides	fault	tolerance.	High-volume	mammography	centers	find	clinical	examinations,	diagnostic	mammograms,
breast	ultrasound	examinations,	breast	MRI,	and	breast	biopsies	consume	more	of	their	mammography	schedule;	they	have	less	time	to	allocate	to	screening	examinations	for	their	larger	population	base.17,32	A	More	Sophisticated	Client:	The	Game	Has	Changed	1.	Both	sets	of	images	display	intracapsular	rupture	or	the	linguine	signature.	With
digital	imaging,	a	latent	image	is	created	in	the	digital	array	to	visualize	x-ray	photons	that	passed	through	a	breast.	They	were	randomly	assigned	to	take	tamoxifen	or	a	placebo	daily	for	5	years.	For	this	reason,	if	the	initial	tangential	view	does	not	yield	results,	add	another	tangential	view,	mirroring	the	angle	in	the	opposite	direction	(Figures	7-75
and	7-76).	1987;4(4):4.	More	current	technology	used	for	FFDM	mammograms	(C,D)	can	visualize	both	skin	and	glandular	tissue	on	the	same	image.	Parikh	J,	Fanus	D.	Explantation	Removal	of	implants.	The	total	amount	of	glandular	tissue	increases	and	decreases	with	hormonal	fluctuation,	administration	of	synthetic	hormones	(Figure	5-9),
pregnancy	(Figure	5-10),	lactation,	menopause,	and	subsequently	atrophies	with	age	(Figure	5-11).Weight	gain	or	loss	also	affects	the	radiographic	appearance	(Figure	5-12).	Diagram	of	moles	and	birthmarks.	Invasive	carcinoma	Disease	that	has	continued	its	sojourn	to	the	point	where	it	breaks	through	the	wall	of	the	duct	or	the	wall	of	the	lobule.
Clinical	breast	examination	(CBE)	A	professional	physical	examination	of	the	breast	performed	by	a	healthcare	provider.	This	spatial	concentration	of	the	tracer	is	detected	by	the	gamma	camera	to	form	an	image.	Chapter	17	/	Quality	Assurance	for	Full	Field	Digital	Mammography	the	pattern	only	needs	to	be	sent	from	one	of	the	units,	but	it	must	be
sent	to	each	laser	printer	that	is	used	to	print	hardcopy	mammography	images.	Needles	(probes)	for	vacuum-assisted	devices	consist	of	three	parts:	an	outer	cannula,	inner	rotating	cutter,	and	a	central	vacuum	stylet	(Figure	20-32).	Pisasno	ED,	Gatsonis	CJ,	Hendrick	E,	et	al.	If	one	is	unable	to	use	this	low-kV	setting	to	produce	a	film	with	the	proper
density,	the	problem	is	not	that	a	kV	that	low	cannot	penetrate	the	breast;	but	rather,	it	is	the	design	of	the	x-ray	unit	or	recording	system	that	prevents	the	technologist	from	producing	a	film	with	the	proper	density.	PACS	review	station	with	mammography	software.	Some	of	the	newest	film/screen	combinations	for	mammography	are	designed	for
standard	processing.	Enzymes	are	the	necessary	chemical	switches	that	turn	on	or	off	a	gene	allowing	it	to	perform	its	designated	job.	12	12	3	9	N	6	9	3	6	Figure	9-7	The	SIO	(SL-IM)	projection	superimposes	lateral	over	medial	tissue.	See	Ductography	Gantry,	for	digital	image,	330,	330f,	340	GE	FFDM	technology,	374	Genetic	testing,	for	breast
cancer,	520	Ghosting	artifacts	in	FFDM	testing,	375,	378f	Glandular	parenchyma,	66–68	breast	architecture,	66–67,	67f	glandular	tissue	distribution,	66,	66f–67f	Glandular	tissue	diffuse	accentuation	of.	Check	posteriorly	to	assure	the	patient’s	skin	is	taut	between	her	side	and	the	image	receptor.	Extending	from	the	nipple	orifice,	the	duct	starts	as	a
collecting	duct	that	immediately	widens	into	the	lactiferous	sinus	(ampulla),	a	pouch-like	structure	that	again	narrows	as	it	joins	one	or	more	segmental	ducts.3	The	larger,	main	segmental	duct	branches	into	many	medium-sized	subsegmental	ducts.	No	cancer	is	biopsy-proven	within	1	year	of	a	mammographic	examination	with	abnormal	findings.	See
Radical	mastectomy	Hamartoma,	94,	95f	Hanging	protocols,	345,	346f	Hardcopy	image,	386	H&D.	Physicist’s	Tests	The	following	tests	are	performed	by	the	medical	physicist.	September	1989:9.	Using	the	zoom	feature	on	the	workstation	can	help	the	technologist	better	perceive	motion,	even	though	resolution	will	not	be	increased	when	viewing	the
image	this	way.	Rockville,	MD:	AHCPR;	1994.	These	would	include	findings	such	as	fibroadenoma,	lipoma,	and	adenosis.	Other	sources	of	information	that	can	be	used	are	community	tumor	registries,	referring	physicians	and	surgeons,	and	the	patient	herself.	In:	Feig	S,	McLelland	R,	eds.	See	Positron	emission	mammography	(PEM)	“Pendent
positioning,”	107	Peoperative	localization,	393–399.	Refers	to	the	entire	housing	with	the	disks	inside.	An	MRI	system	includes	a	magnet,	and	an	RF	system	of	specialized	antennas.	•	Time	delay	if	images	haven’t	been	prefetched	from	PACS.	X-ray	tube	should	last	longer	because	output	is	higher.	Digital	imaging:	understanding	image	sharpness	part	1:
Introduction	to	resolution	and	MTF	curves.	A	schematic	demonstrating	the	location	of	the	abnormality	(D)	and	the	angle	of	the	image	receptor	for	the	tangential	view.	The	radiologist’s	increasing	role	in	breast	cancer	diagnosis.	Confirmation	stereos	(B)	demonstrate	a	horizontal	error.	Breast	cancer	is	extremely	rare	in	men	but	BRCA2	gene	changes
have	been	linked	to	male	breast	cancer	and	possibly	prostate	cancer.	Twenty	million	fewer	HRT	prescriptions	were	filled	in	2003	than	in	2002.10	–12	Many	Table	2-3	•	Trends	in	Delay-	and	Age-Adjusted	Cancer	Incidence	Rates	in	the	United	States	by	Cancer	Site,	1992–2004	(rates	per	100,000)	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001
2002	2003	2004	132.1	129.3	131.1	132.7	133.7	137.9	141.5	141.4	136.5	138.2	134.9	125.9	126.4	Experts	believe	the	10%	decline	in	incidence	rates	that	began	in	2000	is	due	to	the	sudden	decline	in	mammography	compliance	that	began	that	year.	We	use	the	mobile	lateral	and	inferior	borders	of	the	breast	during	positioning	to	minimize	loss	of
tissue	in	the	CC	and	MLO	projections.	Temperature	Darkroom	temperature	should	be	set	at	approximately	70°	F.	Note	the	greater	amount	of	breast	tissue	available	(B)	when	elevating	the	breast.	Compact	disc	(CD)	An	optical	disc	used	to	store	digital	data.	Unfortunately,	this	is	not	the	case.	Fundamental	considerations	in	xeromammography	and
screen/film	mammography.	Is	digital	worth	the	money,	or	are	there	other	factors	behind	the	move	to	digital	imaging?	Autologous	reconstruction	Breast	reconstructive	surgery	that	involves	taking	“spare”	tissue	from	a	donor	site	in	the	patient’s	body;	from	the	back,	belly,	or	buttocks.	The	breast	may	also	be	distorted	from	surgical	technique	and	may
make	positioning	more	difficult.	The	half-value	layer	is	measured	4	cm	in	front	of	the	chest	wall	edge	of	the	image	receptor,	centered	laterally,	with	the	compression	device	left	in	place.	Thanks	to	Mai	Tran	and	Jerry	O’Connell	from	the	New	York	State	Department	of	Health	for	guidance	with	regulations	in	the	ever-changing	world	of	digital
mammography.	Use	common	sense	when	elevating	the	image	receptor;	at	some	point	elevating	the	image	receptor	too	high	will	defeat	the	purpose	of	the	view.	Kilovoltage	factors	in	the	inefficiency	(or	ripple	content)	of	a	machine.	Brachial	plexopathy	is	radiation	damage	to	the	nerves	in	the	chest;	the	higher	the	dose	to	the	lymph	nodes	in	the	axilla,
the	more	likely	this	side	effect	will	be	permanent.	Adequate	bandwidth	is	necessary	to	make	sure	your	radiologists	aren’t	sitting	around	waiting	to	look	at	studies	that	are	caught	in	traffic.	Cancer	registry	A	register	designed	to	collect	information	about	the	occurrence	of	cancer,	the	types	of	cancers	that	occur,	their	location	within	the	body,	the	extent
of	cancer	at	the	time	of	diagnosis	(disease	stage),	and	the	kinds	of	treatment	that	patients	receive.	50	60	70	80	90	100	kV	120	Figure	11-8	Comparison	of	depth	doses	(skin	doses)	of	conventional	singlephase	and	multiphase	generators	(high-frequency/constant	potential).	Chip	Also	known	as	a	chipset,	it	is	an	integrated	circuit	of	silicon	crystals
consisting	of	many	miniature	circuit	elements	(transistors,	resistors,	etc.)	designed	to	perform	the	functions	of	electronic	components.	Anyone	who	has	ever	loaded	a	cassette	with	the	antihalation	coating	facing	the	screen	has	witnessed	how	effective	this	coating	is	in	performing	its	job.	Key	Terms	•	Baby	Boomer	•	defensive	medicine	•	impalpable
cancers	•	malpractice	•	radiology	assistant	43	viii	axilla	Helpful	Figures	and	Tables	throughout	the	text	aid	the	visual	learner.	The	three	grades	of	epithelial	hyperplasia	are	mild,	moderate,	and	florid.	See	Redundant	array	of	independent/inexpensive	disks	(RAID)	Raloxifene,	542	Ratio	of	fatty	to	glandular	tissue,	71,	71f	Raw	data,	303–305,	303t,	304t
defined,	302t	Raw	images,	389	versus	processed	images,	389	Reactive	lymph	nodes,	88	Recall	rate,	308	defined,	302t	Recommended	Specifications	for	New	Mammography	Equipment,	254	Reconstructive	surgery,	after	mastectomy,	527,	535–538	Record	keeping	QA	program	and,	287	Recurrence	with	AI,	543	in	radiation	therapy,	535	Redundant	array
of	independent/inexpensive	disks	(RAID),	387	Reference	point	in	SBB,	412,	414	Region	of	interest	(ROI),	6,	386	Reimbursement,	for	FFDM,	361	Relaxation,	485,	487	Repeat/reject	analysis	in	FFDM	testing,	379	in	QA	testing,	295,	296f	Replenishment	chemical,	277	Report	pathology,	79	Request	for	proposal	(RFP)	process,	363–364	Resistance,	to
FFDM	conversion,	364	Resolution	of	direct	conversion,	356–357,	356f	image,	299,	299f	of	indirect	detector,	354–355	in	mammography,	338	monitor,	324	and	pixels,	331,	332f	postprocessing	features,	346,	347f	spatial,	324	sweet	spot	and,	240	Resonance,	485	Resonant	frequencies,	defined,	487	“Resting	breast,”	68	Retroglandular	fat	space,	64,	72f
Retromammary	fat	space,	64	RF.	Menopause	The	time	in	a	woman’s	life	when	menstrual	periods	permanently	stop;	it	is	also	called	the	“change	of	•	564	life.”	Menopause	is	the	absence	of	menstrual	periods	for	12	months.	This	examination	of	a	facility’s	mammography	department	was	conducted	entirely	by	mail	and	consisted	of	a	questionnaire,	breast
phantom	image,	average	glandular	dose,	two	sets	of	clinical	images,	quality	control	log	sheets,	and	of	primary	importance,	the	annual	report	by	a	medical	physicist	on	the	mammography	machine.	The	American	Cancer	Society	has	recommended	screening	BMRI	in	addition	to	screening	mammography	for	women	with	a	BRCA1	or	BRCA2	gene
mutation,	those	with	a	first-degree	relative	with	BRCA1	or	BRCA2,	even	if	the	patient	herself	is	untested,	women	with	a	lifetime	risk	of	breast	cancer	of	20%	to	25%	or	more	determined	by	using	standard	risk	assessment	models,	those	who	have	had	radiation	treatment	to	the	chest	between	ages	10	and	30,	and	those	who	carry	or	have	a	first-degree
relative	with	genetic	mutation	in	the	TP53	or	PTEN	genes	(Li-Fraumeni,	Cowden,	and	Bannayan-Riley-Ruvalcaba	syndromes).5	More	information	on	the	uses	of	breast	MRI	can	be	found	in	Chapter	21,	Breast	MR.	Indeed	25%	of	all	breast	cancers	occur	in	women	below	age	50.	The	enlargement	and/or	proliferation	of	new	lobular	units.	It	is	located
beneath	the	epithelial	layer,	and	is	responsible	for	the	conveyance	of	milk	during	lactation.	Our	hope	is	to	provide	a	beginning	for	you	to	build	your	career	in	mammography,	a	provenance	with	many	resources	to	encourage	continued	study	for	improvement	in	your	everyday	performance,	and	to	encourage	confidence—a	passionate	confidence	for
mammography.	Development	of	mammography	and	breast	services	in	a	community	hospital.	This	term	most	commonly	arises	with	display	devices,	where	a	given	value	produced	by	a	program	is	presented	to	553	•	Glossary	a	look-up	table,	which	determines	the	value	to	be	presented	to	the	display’s	video	card.	The	left	CC	(A)	demonstrates	a
spiculated	abnormality	(arrow).	Performing	the	Study	The	LM	is	a	lateromedial	projection.	Modality-specific	functions	include	applications	such	as	sound	for	ultrasonography	and	spectroscopy	for	MR	images.	2nd	ed.	Evans	WP,	Cade	SH.	With	dual	side	scanning,	there	are	two	sources	of	light	scatter.	Many	have	fresh	flower	arrangements,	and	some
give	patients	a	flower	or	other	memento	to	take	home	at	the	end	of	their	appointments.These	touches	can	make	the	environment	feel	more	casual,	soothing,	and	personable.	The	suggested	ambient	room	light	for	reading	analog	images	is	50	lux	or	less,	while	digital	is	20	lux	or	less.	American	Cancer	Society.	Ravdin	PM,	Cronin	KA,	Howlander	N,	et	al.
Early	detection	of	recurrence	can	have	an	effect	on	mortality.	See	Modulation	transfer	function	(MTF)	MWL.	(B)	Tangential	view	of	skin	calcium.	A	PACS	broker	often	adds	extra	functionality	beyond	that	of	a	standard	interface	engine,	for	example,	it	may	include	facilities	for	workflow	management.	16.	Crowley	J.	When	digital	imaging	first	appeared
in	the	radiology	department	in	the	early	1980s,	even	though	it	was	in	its	infancy,	it	could	visualize	these	larger	structures.	See	Film	Mammography	information	system	(MIS),	383	Mammography	phantom,	293–294	Mammography	Quality	Standards	Act	(MQSA),	23,	27,	38,	107,	284–285,	399	areas	regulated	by,	219	historical	background,	371
Mammography	unit,	analog	automatic	technical	factor	selection	and,	248	components	of,	220–221,	220f.	For	stereotactic	positioning,	perform	this	maneuver	in	any	projection	by	moving	the	breast	support	forward	behind	the	breast,	allowing	the	availability	of	greater	amounts	of	breast	tissue.	Thus,	most	recommendations	of	breast	interventional
procedures	will	be	placed	within	this	category.	For	example,	the	NCI-supported	Breast	Cancer	Prevention	Trial21	found	that	the	drug	tamoxifen	reduced	the	risk	of	invasive	breast	cancer	by	49%	in	women	at	increased	risk	for	developing	the	disease.	Patient	Cooperation	Patient	cooperation	is	one	of	the	technologist’s	most	necessary	jobs.	Young	JO,
Sadowsky	NL,	Young	JW,	et	al.	Khan	S,	Wiley	E,	Rodriguez	N,	et	al.	Pathology	of	benign	breast	disease.	There	currently	is	active	support	with	10	RA	programs	in	the	United	States;	some	offer	a	master’s	degree.	A	mediolateral	projection	(C)	localizes	the	abnormality	(arrow)	at	approximately	2	o’clock	in	the	left	breast	(D)	For	biopsy,	the	team	did	not
attempt	a	CC	or	FB	due	to	abnormality	depth	from	the	skin	surface.	The	inferior	aspect	of	the	C-arm	has	to	clear	the	patient’s	lower	body	with	stereo	rotation.	Where	Chapter	22	/	Breast	Cancer	Diagnostic	Technologies:	Today	and	Tomorrow	•	515	Case	Study	22-6	Cone-beam	Breast	CT	(CBCT)	This	43-year-old	female	presents	after	a	PET	scan	a	mass
in	her	right	breast.	The	patient	may	be	standing	too	straight	and	erect.	(A)	This	left	craniocaudad	mammogram	exhibits	a	density	posteriorly	and	medially.	After	all,	there	was	a	great	need	for	improved	diagnosis	in	breast	disease,	especially	in	that	gray	area	of	“fibrocystic	disease.”	Also	at	times,	cancer	was	detected	when	clinical	findings	were
questionable	and,	even	more	remarkably,	completely	nonpalpable	cancers	which	turned	out	to	have	a	high	degree	of	no	axillary	nodal	involvement	were	often	discovered.2	We	acknowledge	and	appreciate	the	efforts	of	the	following	doctors:	Stafford	Warren,	Jacob	Gershon-Cohen,	4•	Unit	1	/	Mammography—Common	Topics	junction	with	two
intensifying	screens	captured	the	image.	FDA.	Logically,	then,	the	phantom	image	should	be	obtained	the	same	way,	using	the	same	technique	(density	setting	and	kilovolt	peak)	as	would	be	used	when	imaging	a	4.5-cm	thick	compressed	breast.	Reconstructive	surgery	can	be	immediate,	meaning	the	procedure	is	done	at	the	time	of	mastectomy.	䊐
Patients	who	have	recently	undergone	surgery	and	may	have	titanium	surgical	staples	in	their	body	must	wait	a	minimum	of	6	weeks	before	entering	a	magnetic	field.	Digital	mammography	automatically	captures	an	image	in	this	digital	format.	Some	breasts	are	“photogenic.”	These	breasts	are	high	in	subject	contrast,	that	is,	the	ratio	of	the	intensity
of	the	x-rays	passing	through	the	more	radiolucent	tissue	to	those	passing	through	the	more	radiopaque	tissue.	The	Women’s	Health	Partnership.	A	L	MLO	left	ax.	No	single	radiograph	can	ever	display	all	the	structures	contained	within	a	three-dimensional	object;	nevertheless	it	is	the	technologist’s	responsibility	to	visualize	as	much	tissue	as
possible	in	every	view.	2006;187:330–337.	There	are	no	interchangeable	Buckys	(18	cm		24	cm	and	24	cm		30	cm)	as	with	analog	units.	Tamoxifen	is	used	for	only	5	years;	no	clinical	benefit	has	been	found	with	its	continued	use.	Systemic	Affecting	the	entire	body.	Knowledge	of	the	procedure	beforehand	helps	38	•	Unit	1	/	Mammography—Common
Topics	Figure	3-4	The	technologist	should	explain	the	procedure	to	the	patient,	make	her	feel	comfortable,	and	answer	any	questions	she	has	before	beginning	the	examination.	Chicago,	IL:	University	of	Chicago	Press;	1930:403–406.	•	Explain	the	impact	the	ACRIN/DMIST	study	had	on	the	acceptance	of	digital	technology	for	mammography.	The
localization	procedure	for	a	lesion	seen	on	only	one	standard	view	is	the	same	as	it	would	be	for	a	standard	localization	with	one	exception—the	two	views	that	will	be	taken	during	the	procedure	will	not	be	at	right	angles,	but	more	likely	will	be	at	a	15°	to	30°	angle	from	each	other.	ASRT	reported	the	vacancy	rates	for	mammography	technologists
recently	decreased	from	7%	in	January	2003	to	5.6%	in	September	2004.98	These	reports	are	good	news;	more	technologists	enter	into	this	specialty;	thus	vacancies	are	filled.	(Images	courtesy	of	FujiFilm	Medical	Systems	USA.	See	Source-image	detector	distance	(SID)	Signal	strength	numbers,	digital	mammography	and,	328	Signal-to-noise	ratio
(SNR),	337,	338,	338f	in	FFDM	testing,	374	Silhouette	sign,	93–94,	94f	Silicone	injections,	210	Simple/total	mastectomy,	527,	528f	Simulation	planning	session,	for	radiation	therapy,	533,	534f	Single-emulsion	film	extended	processing	of,	253–254,	253f	Single-pickup	phototimers,	246–247	SIO	projection,	134–136	application	of,	134,	134f	modified,
136	procedure,	134,	136f	superimposition	on,	176,	178f	variation	of,	135,	136f	Skin	breast,	63	calcifications,	89,	90f	Skin	calcium	tangential	(TAN)	view	for,	148,	154f,	155f	Skin	details	visualization	of,	111–112,	111f	Skin	marker	system,	110,	110f	Skin-sparing	mastectomy,	528f,	529	Skin	thickening	in	breast,	207	Slight	oblique	projection,	157,	158f
SLN.	Be	sure	that	the	contralateral	breast	is	also	comfortably	positioned	and	out	of	the	way.	Contrast	enhancement	provides	information	such	as	tumor	angiogenesis	and	vascularity.	It	includes	physical	features	as	size,	weight,	and	color	for	each	sample.	Since	the	x-ray	beam	always	remains	perpendicular	to	the	image	receptor	in	routine
mammography,	follow	a	perpendicular	line	back	through	the	breast	from	the	abnormality	on	both	the	CC	(A)	and	MLO	(B)	projections	(or	any	two	projections).	Many	clinics	have	a	large	number	of	clients	and	therefore	a	large	number	of	mammograms	to	interpret,	sometimes	with	a	relatively	short	amount	of	time	per	case.	This	not	only	shows
compassion,	but	may	also	reveal	clues	that	lead	to	the	detection	of	cancer	that	may	not	otherwise	have	been	found.	If	the	mA	value	automatically	decreases	while	increasing	the	kVp,	it	should	occur	outside	the	range	of	settings	routinely	used	for	screen–film	mammography:	the	25	to	30	kVp	range.	If	a	facility	does	not	receive	a	good	audit,	the	audit
will	determine	areas	for	improvement.	Less	client	motion	is	likely	with	shorter	exposure	times.	Some	future	applications	of	more	developed	algorithms	could	be	a	flag	to	alert	technologists	to	take	extra	views	before	the	patient	has	left	the	facility,	to	show	the	radiologist	enhanced	or	magnified	views	of	the	suspicious	areas,	and	to	use	CAD	as	a	“first
screener”	that	would	classify	some	mammograms	as	normal	to	allow	radiologists	to	concentrate	their	efforts	on	the	difficult	mammograms.	Once	the	hardcopy	is	obtained,	a	densitometer	is	used	to	measure	the	densities	within	specific	squares	of	the	pattern.	Bolmgren	J,	Jacobson	B,	Nordenstrom	B.	•	Discuss	the	special	features	and	benefits	for
dedicated	mammography	x-ray	tube	designs.	client’s	viewpoint,	328	overview	of,	328t	radiologist’s	viewpoint,	328	technologist’s	viewpoint,	328	review	station	for,	344–345,	344f	Digital	Mammographic	Imaging	Screening	Trial	(DMIST),	359	Digital	mammography,	5,	317f	versus	analog	mammography,	early	comparisons	of,	314	circumstances	for
breath	holding	in,	10	computers	in,	327–328	department,	340–350,	340f	hanging	protocols	in,	345,	346f	historical	background,	313,	313t,	314–315	matrix	in,	330,	331,	331f,	331t	monitors	for,	329,	348,	350f	paperwork	and,	341–342	pixel	in,	329,	331,	331t	postprocessing	image	enhancements	in,	346–348	process,	328–330,	329f,	330f	room,	341	steps
in,	337	vs.	1984;72:1015–1019.	Administrators	have	much	to	consider	when	it	comes	to	equipping	their	mammography	services.	Mammography	in	aesthetic	and	reconstructive	breast	surgery.	One	way	to	determine	appropriate	acquisition	of	the	stereo	images	is	to	recognize	the	direction	of	abnormality	shift.	Thin	Pedicle	Patients	who	have	a	thin	base
of	attachment	present	difficulties,	especially	if	the	patient	is	also	large	breasted.	Become	comfortable	with	the	mammographic	projections	and	the	areas	of	the	breast	demonstrated.	Destouet	J,	Bassett	L,	Yaffe	M,	et	al.	Acta	Radiol	Diag	Stockh.	To	check	for	artifacts,	disconnect	the	Bucky	from	the	unit	to	prevent	the	grid	from	moving	and	make	a	light
exposure	on	a	film.	Foot	controls	Remote	controls	of	a	mammography	machine	for	vertical	movement	of	the	C-arm	and	the	compression	device.	Cancerous	tissue	is	usually	more	rigid	and	less	easily	deformable	than	normal	breast	tissue.	Cancer	Genet	Cytogenet.	2008;15(3):205–213.	•	Identify	conditions	when	external	radiation	therapy	versus
brachytherapy	would	be	an	appropriate	choice.	Give	a	brief	description	of	the	software	differences	between	analog	and	digital	imaging.	1994;191:331–337.	GAO.	Gently	but	firmly	lift	and	pull	the	breast	forward	and	place	it	centrally	on	the	positioning	platform.	Apocrine	Metaplasia	(Apocrine	Change)	Figure	6-33	Sclerosing	adenosis	typically	presents
with	fine	calcifications,	sometimes	associated	with	a	mass	but	oftentimes	not.	At	this	time,	most	facilities	save	only	the	processed	images	that	have	been	interpreted.	When	using	the	Ethernet,	the	computers	are	usually	wired	to	a	hub	or	to	a	switch.	This	correction	factor	is	an	averaging	of	the	signal	values	from	the	dead	pixel’s	neighboring	pixels.
Expect	to	pay	at	least	double	what	you	would	for	an	Table	16-1	•	Advantages	and	Disadvantages	of	FFDM	ADVANTAGES	DISADVANTAGES	Improved	contrast	resolution,	which	benefits	patients	with	dense	tissue	Reduction	in	cost	of	consumables	(film,	processing	chemicals,	etc.)	Fewer	repeated	images	for	technical	factors	(too	dark,	too	light)
Increased	technologist	efficiency	Less	technologist	time	needed	per	examination	Possible	increase	of	PPV—radiologist	has	more	tools	and	is	able	to	manipulate	images	to	optimize	visualization	Cost	of	equipment	Cost	of	additional	hardware	(infrastructure,	PACS,	workstations,	laser	printers,	archiving,	etc.)	Possible	increase	in	support	staff	for	techs
and	radiologists	Less	technologist/radiologist	interaction	More	time	needed	for	radiologist	to	read	examination	Chapter	16	/	Digital	Integration	and	Workflow	in	Mammography	analog	(film)	unit	service	contract.	Early	x-ray	equipment	and	recording	systems	gave	way	to	dedicated	mammography	machines	and	specialized	recording	systems	in	the	late
1960s	to	early	1970s.	Lift	the	breast	and	feel	for	the	anterior	portion	of	the	implant.	Different	collimation	used	11.	Kaizen	Strategies	for	Improving	Team	Performance.	COMPUTER-AIDED	DETECTION	Computer-aided	detection	(CAD)	is	another	available	link	within	the	PACS	network	chain	for	FFDM	images.	In	one	system,	an	abnormality	in	closer
proximity	to	the	biopsy/compression	plate	will	move	less	distance	in	the	imaging	field	than	an	abnormality	closer	to	the	breast	support	(Figure	20-16A).	This	calibration	procedure	uses	a	uniform	phantom	to	bring	the	system	back	to	optimal	settings.	Ultrasonography:	its	role	in	the	diagnosis	of	breast	carcinoma.	(Source:	Lewis	RS,	Sunshine	JH,
Bhargavan	M,	et	al.	A	decrease	in	overall	speed	may	also	indicate	a	need	to	change	chemicals,	or	it	may	indicate	a	lower-than-normal	developer	temperature.	A	Many	benign	masses	occur	in	the	breast.	The	method	suggests	displacing	the	implant	posteriorly	to	exclude	it	from	view	(Figure	7-63).	The	reason	for	the	Paget	cells	is	still	a	mystery.	W
(tungsten)	does	not	provide	useful	characteristic	x-rays	for	analog	imaging	but	is	becoming	popular	for	digital	imaging	due	to	high-power	loading	(shorter	exposure	times)	and	the	ability	of	digital	image	processing	to	adjust	contrast	to	appropriate	levels.	(Image	courtesy	of	Eureka	X-ray	Tube,	Inc.)	40%	of	breast	cancer	patients	will	present	with
microcalcifications;	calcium	(atomic	number	20)	is	also	composed	of	phosphorus	(atomic	number	15).	Tamoxifen	for	prevention	of	breast	cancer:	report	of	the	national	surgical	adjuvant	breast	and	bowel	project	P-1	study.	Compared	to	2002,	there	were	14,000	fewer	cases	of	breast	cancer	in	the	United	States	in	2003.	The	main	sources	of	this
information	are	the	mammography	report,	the	mammography	information	obtained	from	the	technologist	and	radiology	staff	at	the	time	of	the	patient’s	visit,	and	the	pathology	304	•	Unit	2	/	Film/Screen	Mammography	Table	13-5	•	Additional	Data	for	Use	in	a	More	Complete	Audit	Raw	data	Risk	factors	Follow-up	status	Mammographic	interpretation
and	recommendation	Cancer	data	Number	of	mammograms	during	audit	period	Derived	data	•	Patient	age	at	time	of	examination	•	Breast	cancer	history	Personal	Family	(especially	premenopausal	cancer	in	mother,	sister,	or	daughter)	•	Hormonal	replacement	therapy	•	Previous	biopsy-proven	lobular	cancer	in	situ,	or	atypical	cells	•	First	time
examination,	or	•	Follow-up	(repeat)	examination	•	Negative—routine	follow-up	•	Benign—routine	follow-up	•	Probably	Benign—short-interval	follow-up	•	Number	of	recommendations	for	further	imaging	evaluation—recommended	for	ultrasound	or	other	imaging	procedure	•	Suspicious	finding	biopsy	should	be	considered	•	Highly	suggestive	of
malignancy	appropriate	action	should	be	taken	•	Mammographic	findings	Mass	Calcifications	Indirect	signs	of	malignancy	No	mammographic	signs	of	malignancy	•	Palpable	or	nonpalpable	tumor	•	Tumor	staging	•	Screening	(asymptomatic)	•	Diagnostic	(clinical	signs	or	symptoms	of	possible	abnormality	or	abnormal	screening	mammogram)	Dates
of	audit	period	Number	of	true	negatives	Number	of	false	negatives	Note:	Items	in	italics	are	also	necessary	for	basic	audit.	AUTOMATIC	EXPOSURE	CONTROL	(AEC)	“The	discovery	of	AEC	dates	back	to	Russell	H.	Positioning	for	a	Routine	Localization	During	localization,	the	site	of	the	lesion	determines	the	position	and	angle	of	the	breast	and
compression.	Place	a	small	lead	BB	on	the	compression	device	at	the	approximate	site	of	the	lesion,	mark	the	skin	with	ink	at	the	center	of	an	aperture	adjacent	to	the	lead	marker,	and	take	a	scout	film	(Figure	19-4).	Cambridge:	Blackwell	Science;	1996:48.)	tubing	to	a	suction	device.	A	clinical	oncology	perspective	on	the	use	of	breast	MR.	Kinetic
curves	demonstrate	enhancement	signal	intensity	over	time.	Note	that	the	superior	corner	of	the	compression	paddle	rests	in	the	hollow	created	by	the	head	of	the	humerus	and	the	clavicle;	the	inframammary	fold	is	in	the	open	position;	the	breast	is	in	the	“up	and	out”	position	with	no	drooping;	the	AEC	indicators	are	above	the	nipple.	84	•	Unit	1	/
Mammography—Common	Topics	L	CC	A	B	C	Figure	6-6	(A)	Some	moles	are	dense	enough	that	they	visualize	on	a	mammogram.	(IMDS;	Plantation	FL)	and	ART	Advanced	Research	and	Technology	Inc.	The	secretary	who	schedules	the	appointments	must	be	friendly	and	helpful,	and	must	have	patience	while	gathering	all	the	necessary	information
from	the	caller	before	her	examination.	A	continuous	flow	of	a	fine	stream	(approximately	the	diameter	of	one	cell)	is	passed	through	a	laser	beam	and	both	scattered	light	and	fluorescence	are	detected	using	photodetector	technology.	GUIDELINES	FOR	MAMMOGRAPHY	In	recent	years,	recommendations	for	mammography	have	been	debated	and
scrutinized.	Optimum	mammography	technique.	This	patient	presents	with	dimpling	of	the	skin	in	the	left	breast	in	the	5:30	area.	These	women	require	respectful	assurances	to	comfort	them	throughout	the	mammogram	experience.	RIS	creates	new	exam	HL7	sent	to	PACS	with	exam	ordered	info	Figure	16-6	Representation	of	the	RIS–PACS
workflow	that	is	the	responsibility	of	the	PACS	administrator.	It	can	also	influence	the	developer	and	fixer	solution	temperatures,	cause	improper	washing	of	the	films,	and	therefore,	cause	fixing	and	film	transport	problems.	Many	types	of	films	and	screens	are	manufactured	specifically	for	mammography,	but	they	must	be	used	in	the	correct
combination	and	developed	with	a	compatible	type	of	processing	to	achieve	the	best	image.	The	absence	or	presence	of	a	radiotracer	provides	additional	information	about	the	prognosis	of	the	patient	(Figure	23-12).	1998;82(10):1867–1873,	May.	Single	reading	with	computeraided	detection	and	double	reading	of	screening	mammograms	in	the
United	Kingdom	National	Breast	Screening	Program.	Are	screening	and	diagnostic	mammograms	performed	at	the	same	site?	Lesion	An	area	of	abnormal	tissue.	Asymmetry	is	the	radiologist’s	greatest	aid	in	determining	abnormalities,	both	benign	and	malignant.	The	third	generation	of	AIs	are	superior	to	the	performance	of	tamoxifen.3	Recurrence
Rates	with	AI	Breast	cancer	recurrence	rates	for	AI	at	5	years	is	9.6%	and	at	8	years	is	15.3%;	with	tamoxifen	the	recurrence	rate	at	5	years	is	12.6%,	at	8	years	it	is	19.2%.21	The	major	side	effect	associated	with	AIs	is	bone	resorption.	•	169	Recommendations	1.	Exposed	films	should	not	be	subjected	to	safelighting	for	extended	periods,	and
unexposed	films	should	not	be	left	on	the	work	counter;	they	could	become	foggy.	Radiation	that	is	transmitted	through	an	object	is	converted	into	an	electronic	signal,	which	terminates	the	exposure	when	the	predetermined	level	of	radiation	has	been	reached”.26	Phototimers	have	been	a	standard	feature	on	most	diagnostic	x-ray	equipment	for
many	years,	but	have	been	incorporated	in	mammography	units	only	since	the	early	1970s.	Private	practice	interdisciplinary	breast	centers-their	rationale	and	impact	on	patients,	physicians,	and	the	health	care	industry:	a	bicoastal	perspective.	•	Right-angle	views—A	right-angle	projection	to	the	incriminating	view	can	show	projection	differences	in
scar	appearance.	However,	mammography	is	not	100%	accurate	in	finding	all	breast	cancer;	approximately	7%	of	breast	cancer	is	found	through	clinical	breast	examination	or	breast	self-examination	(BSE)	alone.15	Therefore,	mammography	facilities	are	urged	to	educate	their	patients	in	BSE	and	breast	health.	The	test	is	performed	on	the	clear,	or
unexposed,	area	of	a	processed	film.	Advanced	functions	are	more	often	used	for	CT	and	MR.	This	medial	abnormality	evident	on	the	CC	projection	(A)	is	absent	on	the	oblique	projection	(B).	Lift	the	breast	and	pull	outward	and	upward,	bringing	the	medial	portion	of	the	breast	to	rest	on	the	image	receptor.	Readings	from	these	units	can	generally	be
input	to	a	computer	program,	which	automatically	graphs	the	readings	for	processor	QA	or	average	gradient.	Ensure	positive	stroke	margin,	discussed	later	in	this	chapter.	Note	that	insulation	holds	the	cryogens	and	the	primary	magnet	coils	inside	a	sealed	and	shielded	area	of	the	MRI	unit.5	A	1.5	T	MRI	unit	becomes	more	efficient	when	it	is
supercooled.31,32,34	The	wires	are	bathed	in	liquid	helium	at	452.4	below	zero.	Milwaukee,	WI.)	348	•	Unit	3	/	Digital	Mammography	A	B	The	technique	is	especially	useful	when	looking	for	calcifications.	Spring	DB,	Kimbrell-Wilmot	K.	RF	coils	send	the	pulse	sequences	to	tailor	the	desired	image	as	slices,	2D,	or	3D.	1999;	19:S53–S62.	Technologies
for	the	early	detection	of	breast	cancer	most	likely	will	involve	imaging	or	clinical	laboratory	devices,	and	these	are	overseen	by	the	Center	for	Devices	and	Radiological	Health	of	the	FDA.	•	529	Figure	23-7	Lymphatic	drainage	of	the	breast.	Lift	the	breast,	pulling	upward	and	outward	(for	localization,	bring	nipple	into	profile).	LESION	SIZE	AND
SURVIVAL	RATES	By	the	time	a	nonpalpable	0.5-cm	lesion	increases	in	size	to	a	palpable	1	cm,	its	mass	has	increased	eight	times	(Figure	2-4).	Short	pulses	of	near-infrared	light	are	directed	toward	the	breast.	Helpful	Hints	XCC	Projection	The	XCC	is	limited	in	its	ability	to	capture	the	posterolateral	tissue.	Perspectives	in	Breast	Imaging.	Those	who
do	not	have	heterogeneously	or	dense	breast	tissue	3.	1999;19:S63–S72.	No	cancer	is	detected	within	1	year	of	a	mammographic	examination	that	has	been	read	as	negative	for	cancer.	In	daily	business,	they	can	access	services	that	they	were	previously	unaware	of,	or	thought	to	be	unavailable	to	their	patients.	An	“older	surgeon”	is	a	doctor	who	had
their	surgical	training	prior	to	1981.	Caffeine	Ingestion	Since	the	publication	of	a	paper	by	Minton	et	al.1	that	suggested	that	caffeine	and	other	xanthine	derivatives	cause	breast	tissue	to	retain	fluid,	many	mammography	facilities	have	asked	their	patients	to	refrain	from	consuming	products	that	contain	these	substances	2	to	4	weeks	before	their
mammograms.	The	posteriolateral	portion	of	the	breast	is	captured	on	the	image	because	the	IRSD	(image	receptor	support	device)	“goes	around	the	corner”	of	the	ribcage.	(Reprinted	with	permission	from	Willison	KM,	Saunders	DA.	Although	good	compression	is	a	necessity,	a	statement	concerning	overcompression	of	the	breast	is	warranted.
Thibault	F,	Nos	C,	Meunier	M,	et	al.	CAD	has	been	primarily	directed	toward	the	study	of	microcalcifications	and	masses.	1996;167:394–395.	There	is	low	reimbursement	for	mammograms	3.	Chapter	2	/	Background	Information	and	the	Need	for	Screening	•	17	Leading	Sites	of	New	Cancer	Cases	and	Deaths	–	2009	Estimates	Estimated	New	Cases	*
Female	Male	Breast	Prostate	192,370	(27%)	192,280	(25%)	Lung	&	bronchus	Lung	&	bronchus	103,350	(14%)	116,090	(15%)	Colon	&	rectum	Colon	&	rectum	71,380	(10%)	75,590	(10%)	Uterine	corpus	Urinary	bladder	42,160	(6%)	52,810	(7%)	Non-Hodgkin	lymphoma	Melanoma	of	the	skin	29,990	(4%)	39,080	(5%)	Melanoma	of	the	skin	Non-
Hodgkin	lymphoma	29,640	(4%)	35,990	(5%)	Thyroid	Kidney	&	renal	pelvis	27,200	(4%)	35,430	(5%)	Kidney	&	renal	pelvis	Leukemia	22,330	(3%)	25,630	(3%)	Ovary	Oral	cavity	&	pharynx	21,550	(3%)	25,240	(3%)	Pancreas	Pancreas	21,420	(3%)	21,050	(3%)	All	sites	All	sites	713,220	(100%)	766,130	(100%)	Estimated	Deaths	Female	Male	Lung	&
bronchus	Lung	&	bronchus	70,490	(26%)	88,900	(30%)	Breast	Prostate	40,170	(15%)	27,360	(9%)	Colon	&	rectum	Colon	&	rectum	24,680	(9%)	25,240	(9%)	Pancreas	Pancreas	17,210	(6%)	18,030	(6%)	Ovary	Leukemia	14,600	(5%)	12,590	(4%)	Non-Hodgkin	lymphoma	Liver	&	intrahepatic	bile	duct	9,670	(4%)	12,090	(4%)	Leukemia	Esophagus	9,280
(3%)	11,490	(4%)	Uterine	corpus	Urinary	bladder	7,780	(3%)	10,180	(3%)	Liver	&	intrahepatic	bile	duct	Non-Hodgkin	lymphoma	6,070	(2%)	9,830	(3%)	Brain	&	other	nervous	system	Kidney	&	renal	pelvis	5,590	(2%)	8,160	(3%)	All	sites	All	sites	269,800	(100%)	292,540	(100%)	*Excludes	basal	and	squamous	cell	skin	cancers	and	in	situ	carcinoma
except	urinary	bladder.	(B)	The	x-ray	of	this	breast	clearly	demonstrates	the	advanced	cancer	as	well	as	the	clinical	signs	of	skin	thickening	and	retraction	of	the	skinline.	Stationary	tubes	produce	less	off-focus	radiation,	but	have	lower	tube-rating	capabilities.	Efficacy	of	screening	mammography.	Pressure	points	often	include	the	ipsilateral	shoulder
and	inferior	ribs.	This	causes	additional	stress	and	strain	on	the	neck	and	shoulder.	Screening	mammograms	by	community	radiologists:	variability	in	false-positive	rates.	The	familiar	x,	y,	z	coordinates	are	the	distances	from	the	reference	point	in	the	x	(left–right	axis),	y	(up–down	axis),	and	z	(depth)	directions.	During	processing,	the	developer
diffuses	through	the	emulsion	layer	to	reduce	the	silver	halide	into	metallic	silver.	The	x-ray	absorption	capability	(quantum	efficiency)	of	the	direct	process	is	95%;	analog	imaging	is	50%–70%;	and	CsI	scintillators	are	50%–80%	(Figure	15-46).	In	a	simple	sense,	the	computer	algorithms	are	searching	for	either	clusters	of	bright	spots
(microcalcifications)	or	large	white	areas	(masses).	Because	the	surgeon	cannot	feel	the	suspicious	area,	the	radiologist	assists	the	surgeon	by	implanting	a	wire	in	the	suspected	tissue	using	radiographic	guidance.	The	risk	management	department	is	charged	with	maintaining	quality,	managing	costs,	and	reducing	exposure	to	malpractice.	Voice
recognition	(VR)	Technology	used	by	many	radiologists	to	dictate	diagnostic	reports	from	speech	to	print.	External	Appearance	External	Landmarks	base	of	the	breast	Breast	size	and	shape	vary	individually.	Formerly	called	a	Roentgen	ray.	Periareolar	Around	the	nipple	complex.	Baker	L.	To	counter	a	negative	stroke	margin:	•	Alter	the	prefire
position	of	the	needle	tip.	This	type	of	carcinoma	constitutes	just	2%	to	5%	of	all	breast	carcinomas.	This	is	the	reason	that	when	milk	production	begins,	small-breasted	women	produce	as	much	milk	as	do	large-breasted	women.	The	parenchyma	consists	of	the	following:	Glandular	components	Lymphatic	network	Blood	vessels	followed	by	a	loss	of
weight,	the	pendulous	presentation	is	referred	to	as	“Cooper’s	droop.”	Other	tissues	that	give	the	breast	structures	support	consist	of	the	extralobular	and	intralobular	stroma.	Approximately	15%	of	patients	(about	3	of	20)	in	a	workday	will	need	another	view	to	image	tissue	that	was	missed	on	the	two-view	mammogram.7	This	has	more	to	do	with
body	habitus	than	the	positioning	method.	It	is	named	after	Jean-Maurice-Emile	Baudot,	a	French	engineer.	via	the	network.	Temporary	side	effects	from	radiation	therapy	to	the	breast	can	include	fatigue,	which	can	last	from	a	few	weeks	to	a	few	months	after	treatment	ends.	If	chemotherapy	is	also	necessary,	it	is	usually	administered	after	surgery
but	before	the	radiation	therapy	sessions	begin.	1987;9(11):179.	Improper	handling	of	films	and	screens	will	cause	artifacts	that	are	visible	on	the	mammographic	image.	Misalignment	is	a	visual	clue	of	faulty	tube	and/or	image	receptor	movement.	If	repositioning	the	breast	in	the	biopsy	window,	retaking	the	stereo	images,	retargeting	the
abnormality,	and	possibly	making	a	second	skin	incision	are	necessary,	motion	is	created.	Craniocaudal	projection	(CC)	The	x-ray	beam	is	directed	from	the	head	to	the	feet	or	superiorly	to	inferiorly.	Familial	breast	cancer	A	pattern	of	a	family	history	reflecting	inherited	(genetic)	breast	cancers.	However,	males	tend	to	have	a	poor	prognosis	due	to
delayed	discovery	and	attention.9,10	illustrates	the	staging	of	breast	cancer.	Efficacy	of	MRI	and	mammography	for	breast	cancer	screening	in	women	with	familial	or	genetic	predisposition.	Initially,	its	value	was	in	determining	the	characteristics	of	known	lesions,	whether	it	was	a	fluidfilled	cyst	or	a	solid	mass.	subject	contrast,	249–250	cubic	grain,
249,	249f	death	of,	250,	252f	for	densitometry,	256	density,	230,	230f,	262,	263	scatter	and,	230,	230f	vs.	The	lesion	projects	medial	to	the	nipple	(but	in	closer	proximity	to	the	nipple	than	on	the	CC	view)	on	the	20	MLO	view	(D).	It	outlines	the	ductal	system,	provides	information	on	the	reasons	for	production	of	nipple	discharge,	and	locates	the	site
within	the	duct	where	it	is	produced.	Sometimes	it	can	be	reversed	if	chemotherapy	is	stopped	at	the	first	sign	of	symptoms.	Without	setting	these	standards	there	will	be	no	guarantee	that	examinations	and	testing	will	be	performed	properly	and	consistently,	that	the	results	of	tests	will	be	analyzed,	or	that	corrective	actions	will	be	taken	when
necessary.	In	addition,	this	test	may	provide	a	more	acceptable	diagnostic	test	for	breast	cancer	for	women	who	avoid	mammography	due	to	cultural	beliefs.	PEM	IMAGING	TECHNOLOGIES	WITH	LIMITED	APPLICATIONS	Scintimammography	aka	Molecular	Breast	Imaging	or	Breast-Specific	Gamma	Imaging	Scintimammography,	also	known	as
molecular	breast	imaging	(MBI),	and	more	recently	as	breast-specific	gamma	imaging	(BSGI)	is	a	nuclear	medicine	approach	to	breast	imaging.	The	objects	range	in	size,	from	minute	objects	that	are	undetectable	on	most	mammography	systems	to	objects	that	can	be	detected	on	even	the	poorest	imaging	system.	WP	815]	RG493.5.R33A23	2011
618.1’907572—dc22	2010029706	The	publishers	have	made	every	effort	to	trace	the	copyright	holders	for	borrowed	material.	Improved	knowledge	of	breast	disease	and	experience	in	observing	the	physical	indications	for	these	conditions	can	lead	to	better	quality	mammograms	and	earlier	detection.	Every	manufacturer	attempts	to	accommodate
several	factors	that	influence	the	mammogram:	such	as	the	choice	of	film	and	processing	technique,	differences	in	technologists’	skills	and	knowledge	of	mammography,	and	most	importantly,	clients	of	all	ages,	shapes,	and	sizes,	each	possessing	a	unique	temperament.	What	is	contrast?	Bisecting	these	lines	reveals	the	approximate	location	of	the
lesion,	right	breast,	UIQ	at	about	2:00.	Mutation	Caused	by	the	alteration	of	single	base	units	in	DNA,	or	the	deletion,	insertion,	or	rearrangement	of	larger	sections	of	genes	or	chromosomes.	Without	the	ductogram,	the	surgeon	might	probe	and	dissect	the	wrong	branch	of	the	duct	(closed	arrow).	Mass	screening	was	considered	by	many	to	be	on	the
horizon.	Glossary	Inflammatory	breast	cancer	An	accelerated	form	of	breast	cancer	that	is	usually	not	detected	by	mammogram	or	ultrasound.	Destounis	SV.	The	benefit	of	using	this	technique	is	that	it	provides	a	high	degree	of	compression,	saving	on	storage	space	and	transmission	time	over	a	network.	The	test	is	successful	if	the	exposure
parameters	displayed	for	each	image	is	in	accord	with	the	values	specified	by	the	manufacturer.	Baltimore,	MD:	Urban	&	Schwarzenberg;	1989.	Average	gradient:	determined	from	the	slope	of	the	characteristic	curve	between	densities	of	0.25	and	2.00	above	base	plus	fog.	If	the	breast	is	not	only	thick	but	also	is	dense,	overlapping	breast	structures
may	prohibit	visualization	of	the	abnormality,	either	on	the	scout	or	stereo	images.	1985;253:2388–2392.	This	impact	is	lessened	because	multicase	loading	systems	are	available	that	allow	many	cases	to	be	placed	at	the	input	to	the	scanner,	which	are	then	automatically	fed	into	the	scanner	and	analyzed.	Rotate	the	patient	inward	to	capture	more
lateral	breast	tissue.	The	suspect	tissue	is	placed	over	a	small	raised	area	on	the	breast	platform,	then	compression	is	applied	from	above.	See	Institutional	Review	Board	(IRB)	IRSD.	Breast	Size	Breast	size	can	impede	accessibility	and	visualization.	204	•	Unit	1	/	Mammography—Common	Topics	R	CC	L	CC	A	R	MLO	L	MLO	C	O	D	B	Figure	10-29
Palpable	mass.	Appropriate	centering	of	the	abnormality	in	the	horizontal	axis	on	the	scout	image	will	prevent	nonvisualization	of	the	abnormality	(A),	whereas	poor	centering	results	in	shift	on	the	stereo	images	(B).	All	FFDM	sites	are	required	to	have	the	ability	to	print	FFDM	examinations,	whether	the	printer	is	on-site	or	at	another	location.
Cambridge:	Blackwell	Science;	1996:20.)	A	or	(specific	to	the	unit)	that	remain	constant,	to	inform	the	technologist	and	clinician	of	correct	acquisition	(e.g.,	the	images	may	have	no	space	between	them	or	may	always	have	a	space).	Stay	tuned,	some	exciting	developments	are	happening	here.	2003;98:697–702.	However,	as	radiation	techniques
improve,	physical	changes	are	less	evident.	Baltimore:	Urban	&	Schwarzenberg;	1989.	These	storage	devices	usually	are	combined	on	a	very	fast	network	using	a	high-speed	dedicated	communications	channel	for	image	transfer.	For	the	technologist,	there	may	be	less	footwork	and	paperwork	involved,	but	more	time	will	be	spent	using	a	computer
and	standing	in	one	room.	Some	cancer,	particularly	papillary	adenocarcinoma	and	medullary	carcinoma,	can	resemble	a	smoothly	outlined	benign	mass	on	ultrasound.	Summary	or	final	diagnosis:	This	is	a	short	description	of	all	the	important	findings	for	each	tissue	sample.	Three	rules	hold	true	(barring	any	positional	distortion	of	the	MLO	or
lateral):	1.	Burhenne	LJW,	Hislop	TG,	Burhenne	HJ.	Changes	in	biopsy	techniques	and	staging	of	breast	cancer	have	contributed	to	this	evolution.14,26,61,71,84,85	Now	needle	core	biopsy	takes	another	step	forward	to	allow	both	MRI	acquisition	of	a	tissue	sample	coexistent	with	a	diagnostic	evaluation	during	the	same	visit,	and	without	a	surgical
procedure.66,82	Current	ACS	guidelines	recommend	MRI	guided	biopsy.	B	Mammographic	Characteristics	of	Reduction	Mammaplasty	The	breasts	will	no	longer	be	mirror	images	and	may	include	any	or	all	of	the	following	(Figure	10-37):	C	Figure	10-35	Oil	cyst.	Financial	33%	Movement	to	sister	site	24%	Equipment	11%	Staffing	10%	Bankruptcy
2%	Merger	2%	Changed	ownership	2%	Other	reasons	5%	Unknown	10%	Mammograms	(in	millions)	40.0	35.5	33.0	35.0	36.5	34.0	30.0	Facilities	10,500	25.0	10,119	9,933	10,000	31.0	20.0	9,956	9,500	29.0	15.0	9,212	8,817	9,000	8,500	A	1997	2000	2003	2006	Mammograms	5.0	8,000	1994	10.0	Facilities	8,872	2009	B	0.0	2002	2003	2004	2005	2006
2007	2008	2009	Figure	4-10	(A)	At	the	implementation	of	MQSA	in	1994,	more	than	10,000	facilities	performed	mammography.	Brachytherapy	Radiation	treatment	delivered	by	placing	radioactive	material	directly	in	or	near	the	target,	which	is	usually	a	tumor.	If	complete	coverage	of	the	biopsy	window	is	not	possible,	use	aluminum	foil	as	a	wedge
filter	to	enhance	imaging.	Keep	in	mind	that	early	malignant	abnormalities	can	feel	benign	(i.e.,	soft,	easily	movable,	and	not	fixed	to	the	skin	or	underlying	tissue).	Turmbull	L.	AVAILABLE	AND	ACCEPTED	“STANDARD	OF	CARE”	DIAGNOSTIC	TECHNOLOGIES	Mammography—Film/Screen	and	FFDM	Mammography	has	long	been	considered	the
“gold	standard”	of	breast	imaging.	All	of	these	retrospective	studies53,54,58–64	demonstrate	the	potential	of	CAD	to	aid	the	radiologist	with	the	task	of	finding	those	few	cancers	in	the	screening	population.	•	31	64.	Dual-side	imaging.	Figure	11-17	A	moving	grid	will	always	be	larger	than	the	film	cassette.	Acquisition	of	the	stereo	pair	requires	two
projections	with	the	x-ray	tube	moved	horizontally	to	different	source	positions,	usually	positive/negative	15°	from	the	center.	Available	at:	www.cancer.org.	Productivity.	Contrast	enhancement	varies	with	cycle;	whenever	feasible	schedule	in	the	second	week	of	the	menstrual	cycle	Pregnant	women	policies	for	various	diagnostic	examinations	Patient
Interview	The	most	important	acronym	in	breast	MR	is	TLC.	The	technologist’s	quest	is	to	acquire	the	knowledge	specific	to	breast	imaging	while	remaining	open	to	solve	the	challenges	that	may	affect	the	quality	of	their	work.	If	these	are	digital	images,	what	is	the	difference	between	them,	and	how	was	this	accomplished?	Adjuvant	therapy
Treatment	that	is	given	in	addition	to	the	primary	(initial)	treatment.	Lillé,	Shelly.	Also,	women	should	perform	BSE	to	compensate	for	any	inaccuracy	on	the	part	of	the	mammographic	findings.	In	response	to	concern	about	the	x-ray	dosage	for	mammography,	those	performing	xeroradiography	increased	the	filtration	and	recommended	kVp	settings
to	lower	the	dose	to	approximately	0.5	R.	Before	the	localization	procedure	begins,	ductography	is	again	performed	using	a	mixture	of	equal	parts	of	methylene	blue	and	contrast	agent.	1990.	The	measured	rate	should	be	between	2	and	10/1,000	women,	depending	on	the	population.	Exposure	time	that	exceeds	this	point	has	adverse	effects:	(1)
invites	client	motion,	(2)	increases	the	dosage	of	radiation	to	the	client,	and	(3)	results	in	the	capture	of	excessive	scattered	radiation	on	the	film.	For	women	below	the	age	of	30,	mammography	is	usually	not	recommended	for	various	reasons.	I	am	in	debt	to	many	others	who	shared	their	time,	valuable	insights,	advice,	graphics,	materials,	questions,
and	answers,	in	particular	Pam	Fulmer,	Dr.	Richard	Goldberg,	Tony	Gomez,	Ros	Hall,	Elaine	Herold,	Robin	Hillman,	Tracy	Legutko,	Joanne	Lillé,	Julia	Lorenc,	Wendy	Marshall,	Teri	Orefice,	Linda	Robertson-Hull,	and	Dr.	Andrew	Smith.	Between	1973	(with	an	incidence	of	85	cases	of	breast	cancer	per	100,000	population)	and	2000	(with	137	cases	per
100,000	population),	the	incidence	rose	by	60%.	Effects	of	caffeinefree	diet	on	benign	breast	disease:	a	randomized	trial.	(A)	Raising	the	C-arm	too	high	will	overelevate	the	inframammary	fold	and	result	in	a	loss	of	inferior	and	posterior	tissue.	The	surgeon	removes	the	breast	tissue	but	preserves	the	nipple.	Most	radiologists	use	a	technique	similar
to	the	one	described	in	the	following	paragraphs,	with	the	patient’s	breast	compressed	and	needle	insertion	parallel	to	the	pectoral	muscle;	however,	some	use	a	more	“freehand”	approach.12	Before	beginning	the	localization	procedure,	the	technologist	should	have	the	necessary	equipment	ready,	including	the	x-ray	unit.	Whether	it	is	performed	on
a	film/screen	Chapter	22	/	Breast	Cancer	Diagnostic	Technologies:	Today	and	Tomorrow	or	full	field	digital	system,	mammography	is	the	most	accurate	and	cost	effective	method	of	screening	for	breast	cancer.	Including	the	staff	in	the	process	will	also	help	them	weather	the	change.	Two	frequent	requests	are	(a)	caffeine	restriction	and	(b)	deodorant
and	powder	•	35	Figure	3-2	The	position	of	“patient	advocate”	is	becoming	more	common	as	time	constraints	on	radiologists	and	technologists	become	more	demanding.	Issues	to	consider	in	converting	to	digital	mammography.	Diffuse	accentuation	An	overall	prominence	of	the	ductal	pattern	in	the	breast.	If	the	phantom	images	are	made	using	a
technique	that	is	not	normally	used	for	patients,	it	will	only	prove	that	the	unit	is	capable	of	taking	good	images;	it	won’t	prove	that	the	patient	images	benefit	from	the	quality	that	could	be	obtained.	•	Recognize	the	internal	and	external	changes	to	the	breast	as	women	age.	New	York:	Churchill	Livingstone;	1989.	When	using	AEC	as	the	standard
operating	procedure	at	a	facility	keep	in	mind	that	the	AEC	settings	used	for	patient	examinations	be	available	on	the	technique	chart	posted	in	the	mammography	room,	as	well	as	the	backup	manual	setting.	Despite	putting	up	a	good	front,	follow-up	studies	may	recall	painful	memories	for	the	patient	that	she	may	not	think	about	on	a	daily	basis.	See
Information	technology	(IT)	Kaizen,	365,	366f	Keloid	scars,	83,	84f	Kilovoltage,	221	Kilovoltage	settings,	226–228,	227f–228f,	230	low-kV	settings	factors	affecting,	228,	228f,	229f	smart	phototimers	and,	247	Kilovolt	peak	accuracy	and	reproducibility,	299	Kilovolt	peak	meter,	299	Kodak	GBX-2,	274,	274f	510(k)	(premarket	notification)	process,	506
Kyphoscoliosis,	positioning	in,	169	Lactation	changes	in	breast	and,	69,	69f–70f,	72,	75f	mammographic	changes	during,	72,	75f	Language	communication	and,	383	Large	breast	stereotactic	biopsy	and,	positioning	for,	472	Large-breasted	patient,	positioning	in,	163t–164t,	166,	166f	Larmor	equation,	484	Laser	printers	for	FFDM,	363,	363f	DICOM
SMPTE	test,	378–379,	378f	uniformity,	378	Lasers	use	of,	313	Lateral–medial	(LM)	lateral	projection,	141–143,	142f–143f	application	of,	141,	142f	procedure,	141–142,	143f	variation	of,	143,	143f	Lateral	projection.	Significant	shrinkage	and	loss	of	ptosis	is	evident	in	the	treated	right	breast.	Reading	empties	the	pixel	of	signal.	Mammography
equipment:	principles,	features,	selection.	Table	17-1	gives	an	idea	of	the	testing	•	371	schedules	compared	with	those	for	film/screen	mammography	(also	known	as	analog	mammography,	especially	when	compared	with	digital	mammography).	Once	the	calculations	are	made,	the	physicist	can	determine	if	each	measured	kilovolt	peak	is	accurate
within	5%	of	the	set	value	and	if	its	reproducibility	coefficient	of	variation	is	less	than	0.02.	•	131	132	•	Unit	1	/	Mammography—Common	Topics	A	B	C	D	E	F	G	H	Figure	7-42	Step-by-step	positioning	of	the	MLO.	Report:	wider	mammogram	access,	better	technologies	needed.	It	is	performed	very	much	like	the	axillary	view	(AX),	with	more	emphasis
placed	on	the	breast	tissue	than	on	the	axillary	tissue.	Ultrasound	Ultrasound	is	the	most	recognized	adjunctive	imaging	technology	of	breast	tissue.	Ductal	carcinoma	A	label	for	breast	cancer	that	describes	a	cell	type	rather	than	a	location	of	occurrence.	74.	Graphics	processing	unit	(GPU)	A	single-chip	processor	primarily	for	games	with	3D
graphics	and	complex	lighting	requirements.	There	was	always	a	concern	of	introducing	artifacts	or	attenuation	of	the	beam	that	would	reduce	contrast	if	any	additional	cushioning	material	was	used.	Stereotactic	fine	needle	biopsy	in	2594	mammographically	detected	non-palpable	lesions.	“While	some	units	are	equipped	to	provide	2	magnification
geometry,	most	focal	spots	perform	better	at	1.5	magnification.	Reciprocity	law	failure	(RLF)	(analog	mammography)	As	exposure	time	lengthens	the	normal	rules	for	image	capture	break	down.	There	are	several	companies	that	supply	skin	markers	for	mammography.	Workforce	shortage	in	breast	imaging.	For	patient	safety,	the	maximum	amount	of
force	allowed	by	MQSA	is	47	pounds	(209	Newtons).	(H)	Retroglandular	fat	space.	To	be	useful	in	diagnostic	medicine,	a	magnet	must	be	able	to	produce	a	stable	magnetic	field	in	a	defined	area.	Signal	(MRI)	Electromagnetic	signal	in	the	radiofrequency	range	produced	by	the	precession	of	the	transverse	magnetization	of	the	spins.	(Image	courtesy
of	Richard	Goldberg,	MD.	The	second	option,	utilized	by	many	facilities,	is	to	digitize	prior	analog	images	using	the	digitizing	function	of	analog	CAD	units.	Aromatase	inhibitor	agents	decrease	the	amount	of	circulating	estrogen	by	blocking	its	conversion.	Digital–to–analog	converter	(DAC)	An	electronic	hardware	device	to	convert	analog	information
to	a	digital	format	since	computers	only	recognize	digital	information.	Yee	KM.	Fisher	B,	Costantino	JP,	Wickerham	DL,	et	al.	If	the	patient	grips	the	handrail	tightly,	the	pectoral	muscle	will	tighten,	inhibiting	Chapter	7	/	Mammographic	Positioning	A	B	the	positioning	and	compression	process.	Generally,	this	is	accomplished	through	a	third-party
service	provider.	DR	technology	is	relatively	new,	and	the	issues	that	arise	are	sometimes	unprecedented	and	unfamiliar	to	technologists	and	service	personnel.	Compression	of	the	breast	from	all	sides	of	the	biopsy	window	reduces	the	possibility	of	motion.	Each	type	of	tissue	has	its	own	starting	and	ending	point	for	changes	in	phase	in	the	hydrogen
proton	spins;	each	type	of	tissue	requires	a	different	RF	setting	and	possibly	its	own	specialized	NMR	probe.31,33,34	The	following	is	a	list	of	the	most	common	sequences	for	breast	MR.	A	RAID	consists	of	several	magnetic	storage	disks,	whereby	the	data	are	spread	over	multiple	devices	to	improve	performance	and	increase	reliability.	PACS:	A
Guide	to	the	Digital	Revolution.	In	addition,	the	team	usually	includes	a	pathologist,	a	diagnostic	radiologist,	and	an	oncology	nurse.	Discuss	the	types	of	issues	that	may	be	encountered	if	the	processor	is	not	adequately	maintained.	This	is	almost	always	used	in	a	screening	situation.	Decis	Imaging	Econ.	Figure	20-7A	demonstrates	the	biopsy	window
from	two	different	stereotactic	units.	When	scoring	the	phantom	image,	it	must	achieve	the	minimum	score	established	by	the	facility’s	accrediting	body	and	the	FDA.	(See	Chapter	19	for	further	discussion	on	FNAC.)	Core	Biopsy	Core	biopsy	yields	a	large	core	of	tissue	(histological	material).	2003	Survey	of	final	year	medical	residents.	The	imaging
facility	will	not	make	a	profit	on	the	mammogram,	but	it	will	on	her	family’s	examinations.	MRI	Technology	breaks	new	ground	in	molecular	imaging.	For	short	exposures,	be	sure	the	grid	is	not	“caught	in	motion”	when	using	a	grid	on	a	thin	adiposereplaced	breast.	When	the	IP	is	struck	by	x-ray	photons,	some	of	the	energy	is	lost	as	fluorescence
while	the	rest	causes	photostimulable	luminescence;	the	energy	from	the	x-ray	absorption	causes	the	electrons	in	the	phosphor	crystal	to	be	stored	proportionally	in	traps	in	the	phosphor	material.	The	patient	should	face	forward	with	her	feet	pointing	perpendicular	to,	or	toward,	the	mammography	unit.	Weight	gain	can	be	caused	by	changes	in
metabolism	as	well	as	not	being	physically	active	during	the	months	of	chemotherapy	treatments.	26.	Medical	history	An	account	of	all	medical	events	and	problems	a	person	has	experienced.	The	patient’s	history	of	breast	cancer,	both	personal	and	familial	(especially	premenopausal	cancer	in	a	first-degree	relative,	i.e.,	mother,	sister,	or	daughter)	c.
All	recommended	fog	tests	use	radiation-exposed	film	because	it	is	more	susceptible	to	fogging	than	unexposed	film.	an	LM	projection	arm	up	and	over	The	mammogram	demonstrates	lateral	tissue	running	off	the	film	on	the	CC	projection;	inferior	breast	tissue	is	lost	from	the	MLO.	Write	once	read	many	(WORM)	Data	storage	media	that	can	be
written	to	only	once,	but	can	be	read	from	many	times.	In	the	left	breast	this	tissue	is	between	6	and	9	o’clock.	However,	a	malignant	mass	may	also	be	smooth	in	outline,	isodense,	or	of	lesser	density	than	surrounding	structures	(Figure	6-25).	2005;184:1782–1787.	In	screen–film	mammography,	a	0.03-mm	molybdenum	filter	is	used	with	a
molybdenum	target	to	absorb	anything	produced	below	17	keV	or	above	20	keV;	using	a	very	narrow	band	of	monochromatic	radiation	(Figure	11-11).	New	York:	Mount	Hope	Publishing;	1994.	Where	you	stand	in	relation	to	the	patient	or	how	you	go	about	positioning	the	breast	is	entirely	individual.	2008;18(7):1307–1318.	This	will	Figure	7-35	C-arm
angle.	The	individual	images	are	projections	through	the	breast	at	different	angles	and	these	are	then	reconstructed	into	slices.	Patients	develop	anemia.	Quality	assurance	attempts	to	improve	and	stabilize	the	entire	process	of	patient	care,	to	avoid,	or	at	least	minimize,	issues	that	may	occur.	See	Health	Insurance	Plan	of	New	York	(HIP)	HIPAA.	The
technologist	can	acquire	a	full	breast	scout	image	using	a	screen–film	cassette	(digital	receptors	are	limited	in	field	size).	Differences	in	electrical	potential	can	be	calculated	between	the	sensors	on	the	breasts.	Bend	the	elbow,	rotating	the	triceps	muscle	posteriorly	and	superiorly,	which	brings	the	lateral	portion	of	the	breast	closer	to	the	image
receptor;	leave	only	the	upper	part	of	the	arm	to	rest	on	the	image	receptor.	Chemotherapy	Drug	therapy	that	stops	cancerous	cells	from	multiplying.	In	most	cases,	it	has	been	at	least	a	year	since	her	last	examination,	and	the	memory	of	what	is	going	to	happen	may	be	vague.	Rather	than	external	radiation,	where	radiation	passes	through	healthy
skin	and	breast	tissue	A	B	Radiation	Therapy	Side	Effects	C	Figure	23-15	(A)	This	brachytherapy	device	is	positioned	in	the	lumpectomy	cavity	and	is	left	in	place	for	the	duration	of	treatment.	Silhouette	Sign	Halo	A	halo	appears	as	a	thin,	radiolucent	curved	line	on	the	mammogram	that	represents	the	edge	of	a	mass	compressing	the	The	silhouette
sign	can	help	the	mammographer	discern	whether	an	abnormality	truly	has	a	spiculated	border.	These	localization	techniques	render	approximate	location	and	serve	as	a	guideline	only.	8.	To	find	the	source	of	the	artifact,	note	which	direction	the	film	was	fed	through	the	rollers,	and	in	which	direction	the	emulsion	was	facing.	To	a	technologist	who
is	busy	caring	for	patients,	as	well	as	performing	the	other	responsibilities	of	her	position,	such	as	finding	charts,	answering	phones,	or	taking	care	of	insurance	questions—QA	testing	can	sometimes	seem	like	a	time-consuming	exercise.	We	have	witnessed	changes	in	medical	imaging	systems:	from	film,	to	digital	imaging	using	x-rays,	to	digital
imaging	using	magnetic	resonance.	not	to	rotate	the	breast	(Figure	7-23).	A	more	advanced	state	of	disease	with	reduced	chance	for	long-term	survival.	Helvie	M,	Rebner	M,	Sickles	E,	et	al.	The	skin	of	the	nipple–	areola	complex	measures	4	to	5	mm	(Figure	5-4).	stereo	pair	B	A	A	•	425	B	Position	and	Scout	breast	support	B	thicker	breast	A
biopsy/compression	plate	Figure	20-19	Shift	and	nonvisualization.	PACS	is	a	series	of	storage	computers.	This	surgery	is	not	recommended	unless	the	patient	intends	to	undergo	immediate	reconstruction.	The	1970s	focused	on	reducing	x-ray	dosage.	People	with	LFS	have	a	tendency	to	develop	a	great	diversity	of	tumors.	The	mass	of	an	electron	is
9.1		10	28	g	while	a	proton	is	1836		electron	mass.	MQSA	is	signed	into	law:	effective	October	1,	1994.	Roux	S,	Logan-Young	W.	The	compression	device	is	left	in	place	when	measuring	the	output.	Patient	result	letter	prints/charge	auto	posted/report	faxed	to	referring	MD	9b/c.	Although	the	biopsy	device	is	handheld,	as	in	clinically	guided	biopsy,
real-time	ultrasound	images	monitor	needle	movement.	They	were	conservative	and	focused	on	building	a	better	life	for	their	children;	their	hope	was	to	provide	their	children	with	all	the	amenities	in	life	they	were	denied	during	the	Depression	and	war	years.	Asymmetric	size	of	breasts.	In	the	United	States,	Drs.	See	Digital	imaging	and
communications	in	medicine	(DICOM)	DIEP.	First	Sample	1.	The	goal	in	treating	DCIS	is	to	prevent	local	recurrence	and,	in	particular,	invasive	breast	cancer.	Lower	outer	quadrant	(LOQ)	Clock	position	of	the	breast	tissue	located	below	the	nipple	and	lateral	toward	the	midaxillary	line.	Have	very	highaverage	gradients	even	though	this	film	is
processed	in	a	standard	90-second	film	processor.	Tabar	L,	Haus	A.	This	can	be	accomplished	precisely	(within	1	mm)	by	use	of	a	computer,	or	approximately	by	calculating	the	location	based	on	measurements	taken	with	a	ruler.	The	highfrequency	technique	ensures	minimum	radiation	exposure	to	the	client	even	if	the	generator	is	connected	to	a
single-phase	power	supply.	Two	projections	are	necessary	to	determine	approximate	location.	Why	does	the	composition	of	breast	tissue	change	during	our	different	decades	of	life?	Networking	problems,	DICOM	compatibility	issues,	licensing	issues,	software	problems,	and	electronic	component	glitches	are	just	some	of	the	many	surprises	that	can
be	waiting	around	the	corner.	Breast	lump	A	localized	swelling,	knot,	bump,	bulge,	or	protuberance	in	the	breast.	Digitized	analog	films	can	be	stored	in	PACS.	The	patient	36	•	Unit	1	/	Mammography—Common	Topics	Table	3-1	•	Sample	List	of	Foods	and	Drugs	Containing	Caffeine	FOOD	OR	DRUG	CAFFEINE	CONTENT	(mg)a	HOT	BEVERAGES	(5-



OZ	CUP)	Coffee,	percolated	Coffee,	drip	Coffee,	instant	Tea,	brewed	5	min	Cocoa	COLD	BEVERAGES	(12-OZ	GLASS)	Coke	Pepsi	Sunkist	Orange	Jolt	Some	root	beers	Mountain	Dew	Royal	Crown	Tab	NONPRESCRIPTION	DRUGS	Actifed	Anacin	APC’s	Appedrine	Coryban	D	Dexatrim	Empirin	Excedrin	Midol	No	Doz	Triaminicin	Vanquish
PRESCRIPTION	DRUGS	APC	with	Codeine	Aminophylline	Cafergot	Darvon	Compound	Emprazil	Ephedrine	Fiorinal	Migral	Repan	Synalgos	capsules	110	150	66	45	13	42	35	NA	NA	NA	49	36	45	NA	32	NA	100	30	200	NA	65	32	100	30	33	32	NA	100	32	30	NA	40	50	40	30	a	NA	indicates	caffeine	amount	not	available.	Cross	over	racks	should	be	cleaned
at	least	once	every	day	(Figure	12-5).	The	controversy	surrounding	these	two	types	of	images	is	this:	the	raw	image	has	all	of	the	original	information	from	acquisition,	but	the	processed	image	is	the	one	that	is	viewed.	Because	effective	focal	spots	are	measured	at	the	half-angle	axis,	the	longer	the	SID	the	smaller	the	half-angle.	•	574	Staging	Once	a
cancer	diagnosis	is	made,	an	oncologist	will	evaluate	the	patient	to	determine	the	stage	of	the	cancer.	The	favored	carriers	of	metastatic	cancer	cells	are	the	lymphatic	system	and	blood	circulatory	system.	(A)	A	posterolateral	palpable	mass	is	not	evident	with	the	MLO	projection	of	the	left	breast	after	quadrectomy	(arrow	indicates	nipple).	More
information	about	core	biopsy	can	be	found	in	Chapter	20,	Minimally	Invasive	Needle	Breast	Biopsy.	Chapter	6	/	Mammographic	Pathology	MAMMOGRAPHIC	PRESENTATION	OF	PATHOLOGY	Pathology	displays	mammographically	as	(1)	calcification,	(2)	mass,	or	(3)	diffuse	accentuation	of	the	glandular	tissue.	1986;77:689.	Non-enhancing	breast
malignancies	on	MRI:	sonographic	and	pathologic	correlations.	Quality	assurance	(QA)	The	program	that	verifies	the	process	of	not	only	the	technical	components	but	also	the	administrative,	personnel,	and	patient	care	aspects	of	mammography,	largely	specified	by	MQSA.	The	physicist	performs	this	test	to	measure	breast-entrance	exposure,	or
entrance	skin	exposure	(ESE),	in	exposures	taken	with	AEC	on	an	average	patient.	Case	illustration:	synergy	III-B.	Lancet.	The	decrease	in	breast	cancer	incidence	in	2003	in	the	United	States.	In	addition,	some	benign	lesions	can	feel	much	like	an	advanced	carcinoma—hard,	irregular	in	outline,	and	fixed	to	the	skin.	Wigs,	hats,	and	scarves	provide
disguises	for	the	2	to	3	months	for	hair	to	grow	back	after	treatments	are	finished.	Radiology,	interventional	The	use	of	image	guidance	methods	to	gain	access	to	the	deepest	interior	of	most	organs	and	organ	systems.	In	one	study,	scintimammography	had	an	accuracy	of	nearly	90%,	while	standard	mammography	yielded	a	significantly	lower	value.
Thanks	to	my	coauthor,	Valerie	Andolina,	for	providing	material	used	in	some	of	my	chapters,	and	to	Kathy	Willison	who	participated	in	the	first	two	editions	and	contributed	material	we	could	build	upon.	What	has	happened	to	the	number	of	accredited	facilities?	Like	scatter	radiation,	off-focus	radiation	adds	an	overall	haze	to	the	image,	reducing
the	image	contrast”.15	Much	of	the	off-focus	radiation	can	be	removed	by	inserting	a	diaphragm	inside	the	tube	housing;	however,	make	sure	that	an	unacceptable	increase	in	the	HVL	has	not	occurred	as	a	result.	Student	Resources	include	a	registry	exam-style	question	bank,	an	image	bank,	PowerPoint	slides,	case	studies	with	situational	judgment
questions,	and	a	medical	audit	worksheet.	Performed	by	the	owner	of	the	breasts.	Draw	a	horizontal	line	until	it	intersects	with	the	H&D	curve	(Figure	11-57).	Taplin	SH,	Rutter	CM,	Elmore	JG,	et	al.	Although	tomosynthesis	is	3D,	images	may	still	need	to	be	acquired	in	both	the	CC	and	MLO	views.	If	this	means	removing	some	posterior	“breast”
tissue	that	you	have	captured	on	the	receptor	tray,	you	are	actually	removing	pectoral	muscle	because	males	have	bigger,	more	developed	muscles.	They	secrete	a	viscous	fluid	during	lactation.	Chapter	4	The	Mammography	Technologist’s	Expanding	Role	Objectives	•	To	relate	the	population	trends	to	the	need	for	screening	mammography	services.
Radiation’s	high-energy	wave	lengths	damages	DNA	in	a	cell;	DNA	is	the	material	the	cell	uses	to	maintain	its	functions	and	to	repair	itself	when	damaged.	The	film	is	in	intimate	contact	with	the	intensifying	screen	and	it	responds	to	the	light	emitted	by	the	screen.	The	smallest	visible	calcification	on	a	mammogram	is	approximately	0.2	to	0.3	mm.
The	S#	has	an	inverse	relationship	in	that	if	the	S#	decreases	then	the	exposure	increases;	conversely	as	the	S#	increases	the	exposure	decreases.	Mammography—A	Users	Guide.	Fuji	CR	uses	a	sensitivity	value	(S#)	as	the	exposure	indicator.	One	technologist	using	digital	mammography	equipment	can	now	produce	images	as	fast	as	or	faster	than
the	radiologist	can	read	them.	Without	the	administration	of	a	contrast	such	as	Gadolinium,	much	of	the	breast	tissue	can	appear	isointense.	The	temperature	of	the	detector	is	an	important	consideration	when	performing	calibration.	However,	we	are	not	able	to	hold	a	digital	image	in	our	hands	so	the	digital	imaging	process	is	somewhat	of	a
mystery.	One	difficulty	followed	another	in	the	creation	of	the	wonderful	technologies,	tools,	and	techniques	we	call	modern	mammography.	If	needle	biopsy	is	positive,	the	patient	can	avoid	excisional	biopsy	and	make	appropriate	choices	regarding	definitive	treatment.	Storage	needs	for	mammography	are	very	large	compared	with	most	other
examinations.	Source:	National	Center	for	Health	Statistics.	Page	and	Anderson,2	Azzopardi,3	Wellings	et	al.,17	Haagensen,4	and	Lanyi18	are	good	sources	of	information	concerning	etiology,	development,	and	histology	of	breast	disease.	If	the	results	would	Case	Study	21-4	The	MRI	room	can	be	a	dangerous	place	for	the	patient	as	well	as	the
magnet.	Figure	12-7	This	screen	had	a	large	clump	of	dust	on	it,	causing	poor	film	screen	contact.	It	is	difficult	to	differentiate	an	infiltrating	ductal	carcinoma	in	a	fibroglandular	breast	because	the	contrast	index	is	narrow.	Figure	20-73	Breast	support	placement.	Electrical	potential	sensors	are	placed	over	both	breasts	and	the	axillae;	reference
sensors	are	also	placed	over	each	palm.	Active	shielding	is	provided	by	the	manufacturer.	The	CC	and	MLO	complement	one	another.	However,	nonvisualization	of	the	abnormality	can	occur	on	one	or	both	stereo	images	despite	proper	centering.	B	Figure	10-31	Surgical	scar.	The	indirect	method,	similar	to	capturing	a	screen–film	image,	is	a	two-step
process:	(1)	convert	the	x-rays	to	light	(2)	record	the	light	on	the	digital	array.	There	is	a	quality	crisis	in	mammography”.3	•	219	Table	11-1	•	3	Decades	of	Developments	1970s	Dose	reduction	•	Dedicated	machines	•	Single-emulsion	film	•	Intensifying	screen	1980s	Equipment	•	Xeroradiography	dies	•	Dedicated	mammography:	•	Machines	•	Films	•
Processors	1990s	Quality	assurance	•	1985	NEXT	•	1987	Voluntary	MAP	•	1991	Women’s	Health	Equity	Act	•	1992	MQSA	Each	decade	of	modern-day	mammography	has	had	a	theme:	1970s		dose	reduction;	1980s		dedicated	mammography	equipment;	1990s		quality	assurance.	Asymmetry—External	and	Internal	Minor	differences	in	size	between
the	left	and	right	are	normal,	with	most	left	breasts	slightly	larger	than	the	right.	Transport	cleanup	film	should	be	processed	every	morning	and	during	the	day	as	needed,	and	the	main	racks	should	be	cleaned	once	a	week.	2008;14(18):5678–5684.	(Photo	courtesy	of	ART,	Advanced	Research	Technologies	Inc.)	breast	examination	(BBE).	If	the
scintillator	were	made	thinner	to	reduce	the	distance	the	light	difuses,	thus	creating	a	sharper	image,	the	array	would	become	less	efficient	in	absorbing	x-ray	photons	and	the	SNR	would	suffer.	Metastatic	nodes	(from	breast	cancer)	occur	unilaterally	on	the	affected	side.	Keep	in	mind	that	the	initial	start-up	cost	of	a	computer	program	will	be
expensive,	but	in	the	long	run,	it	may	save	you	time	in	compiling	raw	data	and	computations.	Sarasota,	FL.)	Figure	21-25	Craniocaudal	mammogram	with	BB	marker.	The	mammography	grid	is	unique.	Gradient	The	amount	and	direction	of	the	rate	of	change	in	space	of	some	quantity,	such	as	magnetic	field	strength.	Chapter	11	/	Analog
Mammography	Machines,	Processors,	and	Films	•	241	focal	spot	focal	spot	collimating	diaphragm	collimating	diaphragm	compression	device	compression	device	breast	support	cover	grid	A	image	receptor	breast	support	cover	B	grid	image	receptor	X-ray	Beam	Geometry	for	Mammography	Figure	11-34	(A)	The	correct	alignment	of	the	focal	spot
over	the	chest	wall	edge	of	the	IRSD.	Later	difficulties	mostly	affect	the	locoregional	area.9	Implants	of	silicone	injection	or	any	other	material	have	not	been	proven	to	cause	breast	cancer;	however,	some	literature10,11	report	a	higher	percentage	of	invasive	cancer,	a	higher	percentage	of	metastatic	axillary	lymph	nodes,	and	diseases	in	more
advanced	stages	in	women	with	implants,	which	may	be	because	it	is	difficult	to	access	and	image	the	breast	tissue,	the	radiodensity	of	the	implant,	and	the	host	reaction	to	implants	or	silicone	injection	that	can	obscure	(and	mimic)	cancer.	Benign	disease,	not	cancer,	is	found	at	biopsy	within	1	year	since	the	biopsy	was	recommended	based	on
abnormal	findings	on	the	mammogram.15,16	This	definition	is	used	in	the	calculation	of	the	positive	predictive	value	(PPV3).	Stout	NK,	Rosenberg	MA,	Dietz	A,	et	al.	These	artifacts	usually	occur	if	the	film	Chapter	12	/	Darkroom	and	Processing	Considerations	in	Mammography	is	bent	or	scratched	from	loading	or	unloading	the	film	from	the	cassette,
or	when	feeding	it	into	the	processor.	Use	data	storage	devices	such	as:	spinning	discs,	magnetic	tape,	optical	media	(CD,	DVD),	solid	state	(USB).	Functional	breast	imaging	modalities—breast	surgeons	explore	their	routes	in	improving	cancer	diagnosis.	Improving	communication	for	better	patient	care.	Changes	in	this	radial	pattern	or	architecture
can	indicate	pathology.	Studies	have	shown	that	obtaining	the	exact	location	of	an	abnormality	is	possible	in	three	dimensions	and	is	accurate	to	within	1	mm	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	•	411	Figure	20-1	Add-on	unit	to	existing	mammography	machine;	for	upright	stereotactic	core	biopsy	(Hologic	Selenia	with	StereoLoc.)
Photo	courtesy	of	Hologic,	Danbury,	CT.	Fast	spin–echo	pulse	cycle.	Analog	mammography	machines	are	mandated	by	MQSA	to	have	two	sizes	of	image	receptors:	18	cm		24	cm	and	24	cm		30	cm.	What	is	happening?	Decreased	motion	unsharpness	(vigorous	compression	effectively	immobilizes	the	breast,	even	for	exposures	as	long	as	3	to	4
seconds).	This	position	is	preferred	as	the	complementary	second	projection	in	the	routine	two-view	mammogram	because	it	is	effective	in	visualizing	the	posterior	and	upper-outer	quadrant	breast	tissue.	Additionally,	if	a	woman	has	lumpectomy	with	radiation	therapy	and	then	has	a	recurrence,	or	if	she	subsequently	develops	a	separate	primary
breast	cancer	in	that	same	breast,	the	breast	cannot	tolerate	additional	radiation	therapy.	Between	each	density	setting,	a	difference	of	12%	to	15%,	or	change	of	approximately	0.15	in	OD	is	expected.	Systemic	disease	Carcinoma	Inflammatory	carcinoma	Radiation	therapy	98	•	Unit	1	/	Mammography—Common	Topics	L	CC	A	L	CC	A	B	Figure	6-37
Diffuse	accentuation	of	the	glandular	tissue	can	indicate	a	pathologic	process.	Performing	the	medical	outcomes	audit	can	be	tedious	and	time	consuming,	but	the	results	of	this	data	collection	can	be	beneficial	in	improving	patient	care.	The	biopsy	device	may	be	fired	or	placed	in	the	breast	at	the	correct	depth	(A).	The	forward	needle	guide
maintains	accuracy	of	needle	placement.	This	information	can	be	obtained	from	other	hospital	information	systems	in	the	form	of	messages	containing	details	of	patient	admissions,	discharges,	or	transfers	between	departments.	Reactive	(i.e.,	nodes	reacting	to	systemic	disease	such	as	rheumatoid	arthritis,	infection,	leukemia,	lymphoma,	or	acquired
immune	deficiency	disease)	or	metastatic	lymph	nodes	(from	breast	or	other	cancer)	will	remain	smooth	in	outline,	but	increase	in	size	and	density,	usually	losing	the	fatty	component.	REVIEW	QUESTIONS	SUMMARY	A	competent	mammography	technologist	must	have	a	thorough	understanding	and	mastery	of	the	relationship	and	interdependence
between	the	mammography	unit	components,	1.	In	2000,	the	FDA	reported	the	average	background	density	for	the	phantom	as	1.71.	Women	start	mammography	on	time,	but	fail	to	followup.	This	accounts	for	the	uneven	occurrence	of	carcinoma	by	quadrants	(Figure	6-4).	1996;156(2):209–213.	Pain	in	the	breast	or	mammary	gland	is	known
medically	as	mastalgia.	Equipment	and	Technique	Several	localization	needle–wire	sets	are	on	the	market	today	(Figure	19-1).	Targeting	Accuracy	Several	methods	ensure	safe,	effective	biopsy	and	improve	and	verify	targeting	accuracy.	Repeat/Reject	Analysis	A	repeat/reject	rate	analysis	is	a	way	to	evaluate	the	reason	films	in	a	department	are
repeated	or	thrown	out.	“NCI	Director	Richard	Klausner,	at	whose	urging	the	conference	convened,	publicly	denounced	the	panel’s	findings,	the	first	time	in	the	history	of	the	NCI	that	its	Director	has	publicly	disagreed	with	a	consensus	panel	decision”.29	Immediately	after	the	panel’s	decision,	the	ACS	and	other	medical	groups	announced	their	new
guidelines:	yearly	mammograms	for	all	women	beginning	at	age	40.30	Even	Medicare	announced	annual	coverage	of	mammograms	beginning	in	1998—not	subject	to	satisfying	the	participant’s	yearly	deductible.	110	•	Unit	1	/	Mammography—Common	Topics	R	CC	A	B	THE	BEEKLEY	SKIN	MARKING	SYSTEM...	has	developed	the	SureTouch	Visual
Mapping	System	(Figure	22-6).	Photo	multiplier	tube	(PMT)	A	device	that	detects	light	in	the	visible,	ultraviolet,	and	infra-red	spectra.	Any	items	missing	from	the	room’s	inventory	should	be	replaced	immediately.	2009;19(2):161–169.	If	the	system	uses	the	surface	coil	to	transmit	and	receive,	less	outside	tissue	is	excited	and	the	image	quality	and
SNR	is	much	higher.	The	crucial	decision	for	the	pathologist	is	to	distinguish	DCIS	from	invasive	cancer.	To	obtain	a	tangential	view,	the	abnormality	must	be	palpable	or,	if	nonpalpable,	observable	on	any	two	projections	to	determine	approximate	location	(see	“Triangulation”	in	Chapter	9).	This	film	responds	to	green	light	emitted	from	gadolinium
oxysulfide,	terbium-activated	phosphor	intensifying	screens.	For	the	clinician,	understanding	the	distance	and	direction	of	shift	is	useful	when	identifying	ill-defined	abnormalities	to	target.	There	are	two	main	types	of	lymphocytes:	B	cells,	which	make	antibodies	that	attack	bacteria	and	toxins,	and	T	cells,	which	attack	body	cells	themselves	when
they	have	been	taken	over	by	viruses	or	become	cancerous.	Contrast	increases	dramatically	as	x-ray	energy	is	decreased	and	scatter	is	eliminated.	29.	IRSD	(Image	Receptor	Support	Device)	Source-Image	Detector	Distance	The	IRSD	should	permit	fast	and	easy	exchange	of	different	size	film	Buckys	or	cassettes.	Keloid	A	scar	that	doesn’t	know	when
to	stop.	Once	each	mammographic	examination	has	been	assigned	to	one	of	these	four	groups	(TP,	TN,	FP,	FN),	the	derived	data	can	be	calculated	(Table	13-6).	Logan	WW,	Norlund	AW.	Additional	views	Added,	extra,	or	supplementary	to	what	is	already	present	or	available.	Although	one	can	measure	the	Measuring	the	Performance	of	a	CAD	System
Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	A	•	269	B	Figure	11-65	(A)	Example	of	a	case	not	marked	by	CAD.	IM-SL	projection	An	inferomedial,	superolateral	oblique	with	a	C-arm	rotation	of	about	125°.	In	the	left	breast	this	tissue	is	between	3	and	6	o’clock.	Long-term	archive	(LTA)	Storage	of	data	that	is	not	required	to	be
immediately	available.	This	side	effect	is	dose	dependent.	List	the	advantages	of	digital	mammography.	MR	mammographic	localization:	work	in	progress.	DICOM	Part	10	describes	a	file	format	for	the	distribution	of	images.	Demand	for	mammograms	will	increase;	the	population	demographics	indicate	more	women	are	eligible	for	mammograms,	and
their	numbers	continue	to	increase.	Blood	vessels	must	be	reconnected	to	keep	the	transplanted	tissue	viable.	The	published	AG	from	the	manufacturer	will	most	likely	differ	from	the	value	you	calculate	in	your	facility.	Digital	mammography	systems	are	1.5	to	4	times	more	costly	than	analog	mammography	systems,	depending	on	the	components	and
peripherals	selected	for	the	system.	Mammographic	Evaluation	R	MLO	Early	Hematoma	or	Seroma	Coned-down	magnified	views	may	characterize	the	border	of	a	hematoma	or	seroma	but	in	most	cases,	ultrasound	is	necessary	to	prove	the	mass	is	fluid	filled.	This	is	an	important	point	when	interpreting	the	mammogram,	because	“new”	tissue	or
growth	of	tissue	in	these	areas	in	an	aging	woman	may	signal	the	presence	of	malignancy.	Some	technologies	are	very	sensitive—they	can	find	everything.	In	large-scale	screening	programs,	this	type	of	scheduling	is	Chapter	5	/	Breast	Anatomy	and	Physiology	R	MLO	L	MLO	A	B	Figure	5-21	Ectopic	tissue.	Helpful	Hints	CC	Projection	1.	In	our
everyday	lives,	we	can	see	how	this	has	happened	when	we	want	to	watch	a	movie	in	our	home.	What	is	a	stereo	pair?	New	X-ray	Tubes	and	Filters	FL	FW	cathode	side	FW	FW	FL	FL	anode	side	central	ray	Figure	11-35	Projection	of	focal	spot	size	as	a	function	of	the	central	ray.	Scubic	S,	Yagan	R,	Dubravka	O,	et	al.	Newark,	DE:	Sterling	Diagnostic
Imaging,	Inc.,	1997.	BrCA1	and	BrCA2	increase	the	risk	of	ovarian	cancer	54%	and	23%,	respectively.	Logan-Young	and	Edward	Sickles	pioneered	magnification.	Note	that	chemical	changes	and	processor	maintenance	are	also	recorded.	The	camera	can	see	radiation	at	wavelengths	invisible	to	the	human	eye.	Its	cause	is	unknown.	Lift	and	place	the
breast	on	the	image	receptor.	Assessing	adequacy	of	mammographic	imaging.	Host	A	computer	that	acts	as	a	server	for	other	computers	on	a	network.	Risk	of	breast	cancer	following	low-dose	radiation	exposure.	Breast	Imaging	Reporting	and	Data	System	(BI-RADS	ATLAS)	A	comprehensive	guide	providing	standardized	breast	imaging	terminology
published	by	the	ACR.	The	IRSD	on	the	digital	machine	is	one	size.	Lundgren	B.	There	may	be	a	puckering	of	the	skin	around	the	scar	site,	and	the	breast	may	shrink	in	size.	To	pass	the	resolution	test,	the	mammography	unit	must	meet	the	minimum	criteria:	identify	11	lp/mm	with	the	pattern	oriented	perpendicular	to	the	anode-cathode	Chapter	11	/
Analog	Mammography	Machines,	Processors,	and	Films	•	237	Focal	Spot	Focal	Spot	1.5x	magnification	0.6	mm	nominal	0.3	mm	1.0	mm	measured	0.5	mm	2.0x	magnification	0.10	nominal	0.15	measured	47	cm	line	pairs/mm	7	7	cm	15	line	pairs/mm	14	30	line	pairs/mm	line	pairs/mm	6.5	13	grid	screen-film	combination	Figure	11-28	Example	of	the
use	of	a	grid	in	routine	imaging	of	the	breast.	Dr.	Franklin	Alcorn	lauded	their	efforts	in	his	1971	paper,	lamented	that	perhaps	a	physician	assistant	could	help	the	radiologist,	and	called	for	his	profession	to	do	more	to	improve	mammography.2	During	the	1970s,	Dr.	Lászió	Tabár	and	his	colleagues	in	Sweden	pioneered	a	three-county	mammography
screening	trial	of	asymptomatic	women	as	part	of	their	country’s	national	health	program.	A	magnified	view	(mag-view)	is	created	on	the	mammography	machine	using	a	small	focal	spot	and	a	magnification-imaging	platform.	Centering	the	abnormality	in	the	horizontal	plane	(X-	or	H-axis)	of	the	biopsy	window	is	critical	to	maintain	visualization	at
stereo	acquisition.	Dependence	of	contrast	and	dose	on	variations	in	mammographic	parameters.	Its	wide	dynamic	range	with	over	16,000	shades	of	gray	allows	for	accurate	“reconstruction”	of	structures	the	human	eye	could	miss	if	using	film.	When	changing	the	bulbs,	the	reflector	panels	inside	the	viewbox	should	also	be	cleaned,	and	any	dust
inside	the	box	should	be	vacuumed	so	that	the	viewbox	can	work	efficiently.	The	most	common	risk	factors	collected	include	the	following:	a.	Anything	that	contributes	to	contrast	degradation	is	undesirable	and	one	should	attempt	to	avoid	or	reduce	such	contributing	factors.	A	CR	image	creates	a	large	data	set	to	be	stored	in	PACS.	After	birth,	the
epithelial	cells	of	the	acini	undergo	secretory	changes	as	a	result	of	the	hormonal	influence	of	prolactin,	allowing	for	the	production	and	secretion	of	milk.	Modern-day	mammography	does	not	rely	on	edge	enhancement,	and	the	usually	discernible	low-density	specks	on	the	image	are	not	as	much	of	a	problem.	The	surgeon	removes	the	entire	breast,
leaving	the	pectoral	muscles	and	lymph	nodes	perfectly	intact.	When	we	are	finished	viewing	the	image	on	the	computer	monitor,	we	do	not	place	the	monitor	into	a	client’s	x-ray	jacket	and	send	it	to	the	film	library	for	storage;	we	send	the	digital	image	electrons	to	a	different	piece	of	equipment	in	the	digital	mammography	system—the	PACS	archive
center.	Algorithms	Small	subsets	of	instructions	to	the	computer	to	do	a	specific	job	or	to	perform	a	series	of	operations.	Jacobson	D.	The	first	step	in	this	readout	process	is	to	identify	which	pixel	is	to	be	read.	Ultrasound	Ultrasound	may	eliminate	the	need	for	an	extra	view.	They	studied	the	cases	of	more	than	7,000	women	who	had	mammography
and	MRI	examinations.	This	expensive	and	lengthy	review	process	assures	the	safety	of	the	device.	Cambridge:	Blackwell	Science;	1996:44.)	cocking	mechanism	434	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	(c)	(b)	(a)	(d)	A	B	Figure	20-26	Multidirectional	vacuum-assisted	biopsy	system.	players:	facility	administrators,
radiologists,	and	technical	support	staff	is	essential.	Secretes	an	oily	substance	into	the	hair	follicle	near	the	surface	of	the	skin,	which	softens	and	lubricates	the	hair	and	skin.	Compared	with	core	biopsy,	it	is	more	difficult	to	become	proficient	in	the	FNAC	technique	because	of	the	sparse	amount	of	material	collected.	Mammography	CR	has	been
used	in	Europe,	Asia,	and	Australia	for	many	years.	Impalpable	cancer	Not	able	to	feel,	even	in	retrospect.	There	are	two	important	conditions	that	make	MRI	imaging	very	useful	and	at	the	same	time	very	challenging.	This	can	occur	on	systems	that	do	not	allow	for	increased	compression	thickness,	usually	above	6	cm.	The	digital	images	are	taken
and	linked	with	the	patient’s	demographic	information.	0.6	.	Pixel	A	word	derived	from	the	term	“picture	element”	and	is	the	smallest	viewable	element,	usually	rectangular	or	square,	in	an	image	or	display.	Enumerate	why	mastectomy	or	lumpectomy	would	be	an	appropriate	surgical	choice.	122	•	Unit	1	/	Mammography—Common	Topics	B	C	A	D	E
F	G	H	I	J	K	Figure	7-27	(A)	Have	patient	stand	with	her	feet	toward	unit.	See	Sensitometry	Quality	standards	for	image,	285	Quantum	well	infrared	photodetector	(QWIP),	514	QWIP.	Frank	E,	Gray	J,	Wilken	D.	•	Data	input—After	the	radiologist	has	reviewed	the	reports,	input	the	information	that	you	have	collected	from	the	pathology	report	into	the
system.	The	calibration	of	this	equipment	can	drift,	affecting	the	test	results.	pectoralis	major	serratus	anterior	latissimus	dorsi	Figure	5-5	The	margins	of	the	breast.	A	lumpectomy	on	a	small-breasted	woman	often	results	in	a	virtual	mastectomy.	By	going	this	far	around	the	curve	of	the	ribcage,	medial	tissue	will	be	missed	when	applying
compression.	1995;194:185–188.	The	developer	temperature	should	not	vary	by	more	than	0.5°	from	that	specified	by	the	film	manufacturer.	Tozaki	M.	Some	algorithms	apply	a	processing	operation	on	each	individual	pixel,	but	others	adjust	the	values	of	pixels	on	the	basis	of	information	in	the	pixels	surrounding	it.	The	20	MLO	projection,	visualizing
the	entire	glandular	island	(in	most	cases),	demonstrates	the	glandular	tissue	free	of	the	superimposition	of	the	MLO	projection.	There	are	two	advantages	here.	Irreversible	compression	Compression	of	data	such	that	some	of	the	original	data	cannot	be	restored	on	561	•	Glossary	decompression	(lossy	compression).	A	superolateral	to	inferomedial
(SL–IM)	projection	would	project	the	abnormality	over	the	fatty	area	of	the	medial	breast,	increasing	subject	contrast	and	visualization	(B).	Some	of	these	processes	are	adenosis,	sclerosing	adenosis,	fibrosis,	cysts,	apocrine	metaplasia,	radial	scar,	epithelial	hyperplasia,	and	duct	ectasia.8,10,14–16	Fibrocystic	changes	can	cause	physical	pain,	a	lump,
and/or	discharge.	PREOPERATIVE	LOCALIZATION	With	the	advent	of	screening	mammography,	preoperative	localization	of	nonpalpable	lesions	became	a	necessity.	Cleavage	View	(CV)	Application	This	cranial–caudal	projection	provides	imaging	of	the	extreme	medial	aspect	of	the	breast.	Remember—the	part	of	the	object	closest	to	the	film	always
has	the	best	resolution	while	the	part	farthest	from	the	film	has	the	worst.	See	also	Inframammary	crease,	direction	of	PPV.	Normally	it	is	represented	in	bits	per	second	or	multiples	thereof,	for	example,	Mbps	(megabits	per	second),	Gbps	(gigabits	per	second).	Brachytherapy	All	cancer	treatments	produce	side	effects.	Disease	processes	can	involve
the	nipple	and	areolar	complex.	1973	Three	manufacturers	introduced	new	dedicated	units:	the	Siemens	Mammomat,	Philips’	MammoDiagnost,	and	Picker’s	Mammorex.	Coordinate	calculations	will	be	in	error	with	incorrect	acquisition	(Figure	20-13).	MRI	provides	enhanced	detection	in	both	the	breast	known	to	have	cancer	and	the	opposite,	or
contralateral,	breast.	This	can	help	you	focus	on	your	needs	and	reduce	your	susceptibility	to	smooth	sales	pitches	by	helping	you	weed	out	unsuitable	choices	and	allow	for	more	accurate	comparisons	between	products	and	services.	See	American	College	of	Radiology	(ACR)	ACRIN.	Uniformity	testing	is	performed	by	imaging	a	uniform	attenuation
block	of	acrylic	large	enough	to	cover	the	digital	image	receptor.	The	client	has	emphysema	or	some	other	respiratory	problem.	Obtaining	the	scout	image	(Figure	20-22B):	The	first	step	in	the	imaging	process	is	to	ensure	adequate	centering	and	visualization	of	the	abnormality	in	the	biopsy	window.	Mammography	facilities	have	film	libraries	with
prior	examinations	for	their	clients	that	may	date	back	two	or	three	decades.	Very	small	pixels	receive	too	few	x-rays	to	generate	an	image,	and	the	image	is	noisy.	This	is	a	crucial,	but	sometimes	subtle,	sign	of	possible	cancer.	RadioGraphics.	The	GE	FFDM	technology	uses	automatic	settings	that	the	technologist	can	choose,	similar	to	the	AEC
settings	on	their	film	units.	The	OD	should	remain	consistent	for	all	of	the	exposures,	with	a	tolerance	limit	of	0.30	OD.	It	may	575	•	Glossary	consist	of	a	combination	of	coded	concepts,	numeric	values,	and	references	to	DICOM	images,	plus	semantic	context	and	attributes	related	to	document	completion	and	verification.	Examples	of	ferromagnetic
materials	include	magnets	and	various	objects	that	one	might	find	in	a	patient,	such	as	aneurysm	clips,	pacemakers,	shrapnel,	and	such.	Xeroradiography	demonstrated	the	retroglandular	fat	space	and	the	ribs	in	the	true	lateral	projection.	The	radiologic	technologist’s	focus	is	to	help	the	client	progress	through	the	mammogram.	All	doctors	in	a
specialty	are	charged	the	same	rate.	Chapter	17	Quality	Assurance	for	Full	Field	Digital	Mammography	Objectives	•	Provide	a	basic	understanding	of	the	commonalities	and	differences	between	quality	assurance	for	a	film/screen	mammography	unit	and	full	field	digital	mammography	(FFDM)	unit.	Albany,	NY:	New	York	State	Department	of	Health;
November	1997.	•	MLO	for	lateral	tissue.	The	abnormality	is	not	seen	well	on	the	left-hand	stereo	image	(B).	A	GB	is	1,024	megabytes,	or	more	than	one	billion	bytes.	Time	consuming	and/or	inconvenient.	Because	most	mammography	units	have	fixed	mA	stations,	the	radiologic	technologist	is	limited	to	altering	kV	and/or	time.	When	a	sample	of
tissue	or	fluid	is	removed	with	a	needle,	the	procedure	is	called	a	needle	biopsy	or	fine-needle	aspiration.	Thus,	the	glandular	tissue	appears	white	on	the	film.	On	the	other	hand,	the	cancers	that	these	women	developed	were	considered	more	aggressive	and	the	mortality	rate	of	these	women	was	40	•	Unit	1	/	Mammography—Common	Topics	much
higher	than	for	older	women.	The	road	to	SLN	mapping	of	the	breast	was	actually	the	connection	of	many	smaller	trails	through	the	body.	The	grid	should	be	free	of	artifacts.	These	were	initially	developed	for	laptops	but	are	now	replacing	CRTs	in	the	PACS	environment.	Field	Light	The	brightness	of	the	light	source	should	be	160	LUX	or	higher.	A
small	skin	incision	allows	smooth	passage	of	the	biopsy	needle	through	the	skin.	From	the	Latin	“palpare”	(to	stroke	or	to	pat).	Sorting	out	a	judgment	between	benign	conditions	and	possible	malignant	conditions	further	tests	the	knowledge	and	skills	of	a	mammo-	Some	skin	moles	are	large	enough	and	thick	enough	to	present	mammographically
with	a	density	similar	to	that	of	surrounding	glandular	tissue.	Infection,	abscess,	and	inflammatory	carcinoma	may	present	with	redness	of	the	skin.	Shared	mammography	services,	outreach	programs,	and	mobile	arrangements	work	for	some	facilities.	The	surgeon	removes	the	entire	breast,	leaving	the	pectoral	muscles	intact.	(C)	Cells	are	collected
in	the	fluid	and	sent	for	analysis.	However,	the	presence	of	cysts	alone	does	not	increase	the	risk	of	subsequent	carcinoma,	unless	there	is	The	radial	scar	(also	known	as	infiltrating	epitheliosis,	black	hole,	etc.)	has	a	“central	fibrous	core”5	with	radiating	arms	made	up	of	benign	epithelial	growth	and	sclerosis.	The	radiologist	then	denotes	suspicious
calcifications,	the	triangle	denotes	a	suspidecides	if	the	areas	flagged	by	the	computer	require	further	cious	mass,	the	plus	sign	indicates	a	mass	with	calcifications.	Sometimes	this	may	be	due	to	the	distance	that	must	be	traveled	daily	to	the	radiation	facility.	Distortion	or	overlap	of	the	anterior	and	central	breast	structures	often	occurs	on	the	MLO.
3rd	ed.	It	should	also	advise	vendors	of	due	dates	for	proposals	and	estimates	for	dates	when	decisions	will	be	made.	43.	Depending	on	the	manufacturer,	this	is	recorded	in	pounds	(lb),	newtons	(N),	or	deca-newtons	(daN).	References	1.	It	is	the	size	of	your	“information	highway.”	Because	the	size	of	digital	mammography	images	are	quite	large,	they
need	a	higher	bandwidth—a	wider	road—to	travel	fast	throughout	the	network	without	causing	a	“traffic	jam”	(Figure	18-1).	(A)	The	compression	paddle	in	the	“neutral”	position	used	for	the	CC	view.	1994;331:1493–1499.	See	Radiology	information	system	(RIS)	ROI.	Programming	Needle	Length	and	Stroke	Programming	needle	length	(sometimes
expressed	by	the	length	of	the	needle/gun	combination)	and	biopsy	instrument	stroke	are	necessary	to	arrive	at	an	accurate	depth	coordinate	and	ensure	accurate	calculation	of	stroke	margin.	These	devices	are	adequate	to	use	with	patients	who	have	a	nonpalpable	area	in	a	small	breast,	or	they	can	be	used	on	any	breast	size	that	has	a	palpable
lesion.	Lateral	edge	dead	space	must	be	kept	to	a	minimum	because	breast	tissue	that	rests	atop	this	area	will	not	be	visualized	on	an	oblique	view.	Chemical	tank	levels	should	be	checked	periodically.	Megapixel	(MP)	One	million	pixels.	In	all	cases	adding	modifications,	such	as,	elevating	the	inframammary	fold,	bringing	the	head	around	the	face
shield,	and	the	Tabar	maneuver,	produces	better	mammograms.	(C)	Acquiring	stereo	images.	Physicians	reaffirm	mammography	for	breast	screening.	Few	radiologists	had	any	interest	in	mammography,	yet	all	understood	the	futility	of	rendering	a	diagnosis	for	cancer	in	a	later	stage	of	development.	15.	It	means	that	a	200	MB	FFDM	study	can	be
stored	as	100	MB,	and	can	travel	about	twice	as	fast	through	the	network.	Mammography	–	breast	imaging	specialists	say	a	crisis	looms.	(B)	A	submuscular	silicone	implant;	arrows	indicate	pectoral	muscle	(note	the	texture	of	the	implant	shell;	this	design	reduces	host	reaction	to	the	implant).	Community	organization	to	promote	breast	cancer
screening	ordering	by	primary	care	physicians.	One	to	one	pixel	mapping	from	acquisition	to	display	achieves	full	resolution	viewing	of	the	mammogram,	however	only	a	subset	of	the	image	can	be	viewed	at	one	time,	requiring	a	“zoom	and	pan”	operation	at	the	workstation.	If	a	solitary,	palpable	cyst	is	identifiable	on	a	postmenopausal	patient.
Cambridge:	Blackwell	Science;	1996:49.)	440	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	(18	mm)	(9	mm)	The	formula	to	determine	prefire	back	off	is	as	follows:	Pre-fire	back-off		S	(L/2		NT)	Where:	S	=	Stroke	L	=	Length	of	available	sample	notch	NT	=	Length	of	needle	tip	Parker19	and	Hendrick20	recommend	placing	the	needle
5	mm	proximal	to	the	depth	coordinate.	See	Upper-outer	quadrant	(UOQ)	Upper-inner	quadrant	(UIQ),	176	Upper-outer	quadrant	(UOQ),	176	Vacuum-assisted	biopsy	system,	434,	434f	needles	for,	435,	435f	sampling	sequence	for,	435–436,	438f	Vasovagal	response	stereotactic	biopsy	and,	454	Ventilation	problems	in	darkroom,	275	Viewboxes	in
FFDM	testing,	379	QA	testing	and,	292	Virtual	private	network	(VPN),	390	Visual	check	in	FFDM	testing,	379	Visual	checklist	QA	testing	and,	294	Vomiting,	with	chemotherapy,	540	VPN.	(C)	By	shifting	and	adding	the	acquired	projections,	3D	imaging	increases	the	visibility	of	objects	by	blurring	out	objects	from	other	heights.	A	constant	state	of
change	exists	due	to	menstrual	cycle	superimposed	over	life	cycle	changes.	Every	place	on	the	surface	of	the	digital	detector,	as	small	as	the	period	at	the	end	of	this	sentence,	can	receive	a	signal.	•	If	cancer	was	found	in	four	or	more	lymph	nodes.	(See	Chapter	9	for	further	discussion.)	12	12	Skin	The	skin	covering	the	breast	is	thickest	at	the	base
of	the	breast	(about	2	mm	thick)1,2	and	becomes	thinner	as	it	approaches	the	nipple	(0.5	mm).	There	are	templates	available	online	to	help	design	an	RFP	around	your	specific	needs.	Routine	yearly	mammography	should	begin	at	the	age	of	50.	A	PACS	may	take	examination	booking	information	and	demographics	from	the	HIS	to	create	worklists.
DNA	strands	DNA	normally	has	two	strands:	the	coding	strand	and	the	noncoding	stand.	Wash	tank	problems	can	occur	if	the	water	supply	pressure	is	insufficient,	or	if	the	water	has	not	been	turned	on.	In	1992,	when	the	Mammography	Quality	Standards	Act	(MQSA)	was	passed,	this	changed.	This	structure,	evident	on	20%	to	30%	of	CC	images,	is	a
radiopaque	density	of	varying	size.	ESTABLISHING	A	NEW	WORKFLOW	To	optimize	the	efficiency	that	FFDM	can	achieve,	changes	must	be	made	in	the	workflow	and	in	the	way	processes	are	performed	in	a	film/screen	environment.	Spire	Corporation.	This	means	overexposing	the	skin	line	and	subcutaneous	fat	with	analog	imaging.	However,	they
are	of	little	value	in	attempting	to	obtain	an	extra	view	of	a	nonpalpable	lesion	in	a	large	breast.	No	CAD	system	has	100%	sensitivity,	underscoring	the	importance	of	having	the	radiologists	read	the	cases	carefully	themselves	(Figure	11-65).	Rise	time	(time	until	kVp	is	accurate	and	regulated)	and	the	time	to	terminate	an	exposure	should	be	less	than
16	milliseconds.	A	4-mm	thick	disc	should	be	placed	on	the	phantom,	away	from	test	objects.	Therefore,	this	chapter	does	not	go	into	the	specifics	of	how	each	test	is	performed.	Radiologist	A	physician	specialized	in	radiology,	the	branch	of	medicine	that	uses	ionizing	and	nonionizing	radiation	for	the	diagnosis	and	treatment	of	disease.	Digital
imaging	can	push	the	limits	of	any	function	independently	to	get	better	results.	(800)-719-9154	www.nabco.org	Cancer	Information	Service	of	the	National	Cancer	Institute	provides	information	for	health	professionals,	patients,	and	the	public	on	services,	research,	and	treatment	options.	Before	undergoing	approval,	a	new	device	is	classified	into	one
of	three	categories:	•	Class	I:	General	Controls—Devices	that	require	little	more	than	proper	labeling	or	production	practices	to	ensure	safety	and	effectiveness.	Grids,	filters,	collimator,	compression	devices,	breast	support	tray,	the	x-ray	tube,	and	processing	can	produce	these	artifacts.	ACR	accreditation	program	–	10	years	of	experience	since
MQSA	–	Lecture	CRCPD.	MRI	is	the	most	accurate	modality	in	the	evaluation	of	breast	implant	integrity.53–56	A	European	study	reported	MRI	accuracy	of	92%,	sensitivity	of	89%,	and	specificity	of	97%	for	implant	evaluation.57	Evaluation	of	breast	implants	is	an	important	service	that	has	a	large	patient	pool	of	younger	women	with	dense	breast
tissue.	However,	placement	of	the	image	receptor	too	far	posterior	to	the	axilla	will	force	more	of	the	shoulder	under	the	compression	paddle;	this	will	prohibit	adequate	compression	of	the	breast	structures	and	cause	the	breast	to	droop,	not	only	decreasing	visualization	of	the	structures,	but	also	increasing	the	chance	of	motion.	Before	MQSA,	this
was	a	more	daunting	task,	because	different	types	of	equipment	and	accessories	were	available	for	both	film–screen	mammography	and	xeromammography.	The	technologist	views	the	image	on	the	QC	workstation	located	354	•	Unit	3	/	Digital	Mammography	in	the	mammography	room	or,	if	shared	by	multiple	rooms,	in	a	common	technologist	work
area.	In	most	cases,	core	biopsy	offers	a	more	definitive	diagnosis	when	compared	with	FNAC.3–8	BIOPSY	MODALITIES	To	perform	breast	needle	biopsy,	physicians	use	clinical	or	image	guidance.	Average	glandular	dose	The	amount	of	radiation	deposited	in	breast	tissue.	Targeting	Accurate	targeting	of	the	abnormality	is	critical	for	precise
stereotactic	localization.	Malignant	results	are	subcategorized	into	tumor	stages.	Optimal	Film	Processing	How	do	you	know	your	films	have	been	processed	optimally?	Each	facility	and	radiologist	has	a	unique	protocol	to	fit	the	needs	of	patients,	but	the	basic	procedure	is	similar	to	that	described	in	this	chapter.	Chapter	8	/	The	Nonconforming
Patient	A	B	•	163	C	Figure	8-2	Base	of	attachment.	This	is	where	breast	MR,	with	its	greater	sensitivity,	has	advantages	over	mammography.17,25,26,44,51,69	MRI	Limitations	The	COMICE	Trial,	with	a	cohort	study	of	1623	women,	was	the	first	prospective	review	of	breast	MR.	Measured	output	exposure	data	are	much	more	useful”.14	The	output	of
the	molybdenum	target	and	filter	mammographic	unit	should	be	at	least	800	mR/sec	at	28	kV,	measured	4	cm	from	the	chest	wall	edge,	centered	laterally,	and	4.5	cm	above	the	image	receptor	plane.	When	printing	FFDM	images	there	are	a	variables	to	be	aware	of:	•	Fit	to	film—For	convenience	and	economy,	this	is	the	print	format	of	choice.
Discuss	each	of	these	tests	and	the	reasons	they	are	performed.	Different	phantom	used	18.	The	difference	between	the	approaches	begins	with	how	the	x-ray	photons	are	collected,	processed,	displayed,	and	stored.	This	is	partially	because	the	automatic	exposure	control	is	very	accurate,	and	also	because	postprocessing	with	the	window/level	feature
uses	all	the	information	about	the	photons	captured	in	the	detector	array.	A	hematoma	may	appear	solid	on	ultrasound,	secondary	to	the	coagulation	of	blood;	aspiration	may	or	may	not	be	possible	depending	on	the	consistency	of	the	fluid.	Vol	1.	Since	1987,	all	manufacturers	have	produced	the	straight-edge	design	(Figure	11-21).	The	Glossary
functionality	the	user	requires	from	a	workstation	is	a	determinant	on	the	software	functionality	needed.	Chapter	6	/	Mammographic	Pathology	•	87	A	R	CC	A	R	MLO	L	MLO	B	Figure	6-14	(A)	Ductography	reveals	a	papilloma	in	close	proximity	to	the	nipple.	New	York,	NY,	USA:	Random	House;	1986.	A	gene	that	has	been	altered	by	mutation	and	now
may	contribute	to	the	growth	of	a	tumor.	Also	BRCA1	and	BRCA2	status,	if	known.	Mammography	in	clinical	practice.	Staging	usually	involves	a	precise	evaluation	of	the	tumor,	its	development	described	as	stages	from	beginning	cancer	to	advanced,	involvement	of	the	lymph	nodes,	and	any	metastasis	of	the	disease.	It	is	stuck	in	the	open	or	in	the
closed	position	so	it	always	records	the	same	electronic	value.	In	current	medical	papers	referencing	the	use	of	MRI	technology	for	a	body	part,	it	is	simply	called	magnetic	resonance	(MR),	as	in	breast	MR.	Clinical	Studies	with	CAD	The	introduction	of	CAD	into	the	mammography	clinic	depended	on	several	technological	advances	happening
together:	improvements	in	the	quality	of	mammograms,	progress	in	image	analysis	techniques,	advancements	in	computers	that	allowed	fast	processing	and	lots	of	storage	space,	and	enhancements	in	the	quality	of	film	digitizers.	Glossary	Near-line	archive	Storage	for	data	that	is	not	expected	to	be	required	in	the	immediate	future,	but	can	be
retrieved	quickly	if	necessary.	Figure	20-59	The	caudiocranial	(FB)	projection.	B	Figure	7-26	Medial	cancer.	In	this	view	(B),	the	lesion	is	2	cm	behind	and	2	cm	above	the	nipple.	Before	prohibition	in	1965,	an	unknown	number	of	women	chose	to	be	injected	with	free	silicone	to	augment	breast	size.	Prospective	evaluation	of	skin	surface
electropotentials	in	Japanese	patients	with	suspicious	breast	lesions.	21		White	to	black	Also	known	as	8	bit	28		256	gray	shades	10	Also	known	as	10	bit	2		1,024	gray	shades	12	Also	known	as	12	bit	2		4,096	gray	shades	Bitmap	A	file	that	tells	a	computer	how	to	display	or	print	a	picture	from	a	pattern	of	dots	of	light	called	pixels.	This	ensures	at	least
some	visualization	of	these	quadrants,	free	of	superimposition	of	the	implant.	The	radiologist	detaches	the	syringe	from	the	needle,	fills	it	with	air,	and	reattaches	it,	pushing	forcefully	on	the	plunger.	In	addition	to	the	available	outstanding	texts	and	atlases	(see	references),	the	technologist	can	learn	normal	mammographic	patterns	and	patterns	of
pathology	in	several	ways:	1.	Pipeline	A	term	for	computers	that	do	multitasking,	that	is	process	multiple	instructions	from	different	algorithms	without	having	to	wait	for	the	previous	one	to	finish	before	it	can	be	accessed.	Available	at:	.	However,	once	you	can	see	a	lesion,	there	needs	to	be	a	way	to	determine	if	what	you	see	is	suspicious	enough	to
warrant	biopsy,	or	not.	Unlike	mammography,	which	produces	2D	images,	Cone	Beam	CT	generates	3D	images	with	true	isotropic	resolution	and	theoretically	can	detect	tumors	and	other	diseases	in	their	earliest	stages.	August	8,	2005:18(17).	The	technologist	has	the	critical	job	of	applying	positioning	methods	using	common	sense,	as	in	the
previous	case—an	additional	third	projection	to	better	compress	the	anterior	tissue	may	be	necessary.	Dead	pixel	A	point	on	the	detection	matrix	that	fails	to	respond	to	x-ray	signal.	Ferromagnetic	materials	are	also	characterized	by	their	clusters	of	1017	to	1021	atoms	•	479	called	magnetic	domains;	they	all	have	their	magnetic	moments	pointing	in
the	same	direction.	Relate	3D	thinking	to	X,	Y,	and	Z	coordinates.	This	is	a	good	visual	check	to	ensure	proper	targeting	and	procedural	tasks.	•	To	link	medical	malpractice,	growing	medical	costs,	and	reimbursement	practices	to	a	perfect	storm	for	mammography	that	needs	advanced	staff	to	assist	radiologists	and	serve	an	aging	Baby	Boomer
population.	An	RF	system	comprises	a	synthesizer,	amplifier,	and	transmitter,	usually	built	into	the	MRI	unit.	Hematoma	or	seroma	presents	in	early	stages	as	a	smoothly	outlined	mass	on	the	mammogram.	A	C	•	281	B	Figure	12-12	Everyone	makes	mistakes.	Aunt	Minnie.com.	Most	vendors	provide	a	“help	desk”	phone	number	that	will	connect	you	to
their	service	personnel	to	help	with	your	questions	and	talk	you	through	an	equipment	problem.	Placing	the	patient’s	shoulder	in,	or	near,	the	table	aperture	can	aid	the	technologist	in	accessing	posterior	abnormalities.	Studies	have	indicated	that	the	T-Scan,	in	conjunction	with	mammography,	and	with	a	targeted	population,	can	improve	diagnostic
sensitivity	by	more	than	15%	and	specificity	by	more	than	20%	over	mammography	alone.15	The	FDA	has	approved	the	use	of	the	T-Scan	as	an	adjunct	to	mammography.	Pt	extremely	upset	and	worried	5.	Similarly,	the	MLO	images	the	entire	breast,	but	it	cannot	stand	alone,	as	there	is	much	overlap	and	distortion	of	the	anterior	and	central	tissue;
an	adequate	CC	completes	the	mammogram,	but	if	the	CC	is	also	lacking,	an	extra	view	is	required.	Analog	mammography	is	the	established	gold	standard	for	breast	cancer	detection.	Skin,	fat,	and	gluteus	maximus	muscle	are	removed	from	the	buttocks	and	inserted	on	the	chest.	Others	will	have	only	chemotherapy	or	only	hormone	therapy.	The
objective	then,	is	to	produce	contrast	that	will	distinguish	among	atomic	numbers	6,	7,	8,	15,	and	20.	Although	the	LM	would	be	an	appropriate	projection,	the	breast	compresses	to	only	3	cm	in	this	position,	resulting	in	a	negative	stroke	margin.	Cambridge:	Blackwell	Science;	1996:21.)	A	B	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	stereo
pair	•	419	10	mm	on	the	(	)	X	image.	After	a	few	minutes,	the	films	are	available	in	the	output	tray	of	the	digitizer,	ready	to	be	viewed	in	the	viewing	area.	In	a	UK	study,	4%	of	women	left	distressed,	and	47%	reported	intrusive	thoughts	about	the	examination	6	weeks	afterward.73	2.	Calcification	retrieval	at	stereotactic,	11-gauge,	directional,
vacuum-assisted	breast	biopsy.	R	CC	A	C	•	101	The	goal	of	routine	mammographic	positioning	is	to	screen	the	entire	breast	adequately.	35.	Their	bonded	spin	produces	a	weak	magnetism	during	its	two-phase	cycle	called	resonance	and	relaxation.	The	advantage	of	the	team	approach	is	that	it	combines	the	unique	skill	sets	of	several	different
disciplines	into	one	consulting	group,	as	cancer	treatment	frequently	involves	a	combination	of	surgery,	chemotherapy,	and	radiation.	Sudharsanan	R.	Prevalent	cancer	rate	The	cancer	rate	in	first-time	screening	patients.	•	Provided	money	to	standardize	the	training	for	medical	physicists,	radiologists,	and	radiologic	technologists.	Define	precessing,
steady-state,	and	magnetic	moment.	The	rate	of	recovery	is	an	exponential	process,	with	a	recovery	time	constant	called	T1.	The	latter	method	is	discussed	in	the	next	section	of	this	chapter.	The	Inferomedial–Superolateral	Oblique	(ISO)	Application	The	ISO	(IM-SL)	(Figure	7-55)	projection	is	useful	for	stereotactic	biopsy	positioning.	examination.18
The	breast	is	compressed	in	the	standard	way.	The	mammography	technologist,	on	the	other	hand,	routinely	images	seemingly	healthy	women	looking	for	early	developing	breast	disease.	Confined	to	the	center	of	the	chest	wall	edge	of	the	IRSD,	it	can	move	from	the	chest	wall	toward	the	nipple	an	average	distance	of	approximately	3	inches.	The
minimum	background	density	for	the	monthly	phantom	film	was	1.05	OD	units.	Digital	images	done	on	brand	“X”	and	brand	“Y”	machines	often	display	differently	because	the	equipment	was	developed	when	no	universal	digital	imaging	standards	were	in	place.	Fewer	than	1%	of	people	with	breast	cancer	are	male.	They	transition	their	spin
orientation	to	the	opposite	orientation,	that	is	they	flip	90	or	180.	Digital	imaging’s	spatial	resolution	is	on	the	order	of	8	to	10	line	pairs;	however,	digital	has	vastly	superior	contrast	resolution.	Tamoxifen	and	raloxifene	bind	with	the	receptors,	leaving	no	openings	for	estrogen	and	progesterone.	Ultrasound	The	use	of	sound	waves	for	imaging.
Compare	and	contrast	needle	core	biopsy	and	vacuum-assisted	biopsy.	A	correlative	physical	examination	may	also	eliminate	the	need	for	needle	localization	before	biopsy.	You	may	even	be	able	to	use	the	same	image	reader	as	the	general	area.	Although	the	objective	of	all	dedicated	mammography	units	is	to	produce	clinically	useful	information	on
x-ray	film,	manufacturers	may	choose	to	engineer	and	design	their	equipment	with	slight	differences	to	accommodate	the	unique	technical	demands	of	screen–film	mammography.	However,	this	technique	will	also	work	when	applied	from	the	MLO	position.	The	patient	may	have	residual	discomfort	from	surgical	intervention	and	radiation	treatment
that	may	not	dissipate	with	time.	More	x-rays	pass	through	adipose	tissue	in	the	breast;	this	area	of	the	digital	detector	is	Table	15-1	•	An	Overview	of	Analog	and	Digital	Mammogram	Exam	ANALOG	FUNCTION	DIGITAL	Usual	method	Usual	method	Film	processor	in	darkroom	Film	on	view	box	Carry	films	to	reading	room	View	box	Not	possible
Films	in	x-ray	jacket	Position	client	X-ray	exposure	Process	latent	image	RT	review	image	Images	to	reading	room	MD	reviews	images	Postprocessing	enhancements	archive	images	Usual	method	Usual	method	Computer	in	mammography	room	Computer	monitor	in	mammography	room	Electronic	transfer	to	reading	room	Computer	monitor
Window/level;	magnify;	invert	automatically	saved	to	PACS	Chapter	15	/	Creating	the	Digital	Image	screen-film	•	329	digitial	x-ray	beam	A	B	light	dark	OD	on	film	dark	More	signal	light	Less	signal	Figure	15-2	(A)	X-rays	readily	pass	through	adipose	tissue	and	strike	the	silver	halide	crystals	in	the	film	emulsion,	causing	them	to	clump.	The	magnetic
field	“fits”	the	patient;	it	complements	the	pulse	sequences	that	carry	examination	protocols	for	various	images	(2D,	3D,	volume	examinations)	and	works	hard	to	serve	the	purpose	of	the	scan.	The	X–Y–Z	coils	reconstruct	the	ROI	within	a	volume	of	tissue;	pulse	sequences	display	a	visual	path	to	the	target	and	guide	the	biopsy	needle	placement.
Describe	how	the	image	is	affected	when	the	image	receptor	is	placed	too	low	for	both	the	CC	and	MLO	view.	Magnetic	shield-	ing	can	only	be	accomplished	by	forcing	the	unavoidable	magnetic	return	flux	to	more	confined	areas	of	smaller	MRI	rooms	and	in	mobile	MRI	units.	See	Health	Insurance	Portability	and	Accountability	Act	(HIPAA)	HIS.	(A)
After	mastectomy,	a	tissue	expander	is	inserted	to	prepare	for	reconstruction.	278	•	Unit	2	/	Film/Screen	Mammography	Standard	versus	Extended	Processing	Two	types	of	processing	are	used	for	mammographic	films:	standard	and	extended.	ACRIN/DMIST	was	the	impetus	for	digital	equipment	sales	because	it	validated	the	benefits	of	digital
imaging:	improved	image	quality,	especially	with	the	glandular	breast;	decreased	radiation	dose;	increased	productivity	for	mammography	technologists;	postprocessing	enhancements	of	the	image	at	the	radiologist’s	review	station;	and	faster	and	more	efficient	interventional	procedures.	Diagnosis	A	conclusion	or	decision	reached	on	the	nature	of	a
disease.	Frank	HA,	Hall	FM,	Steer	ML.	1998;69(4):319–338.	Milwaukee,	WI.)	Another	factor	that	causes	reduced	resolution	is	the	location	of	the	portion	of	the	digital	array	that	actually	“captures”	the	image.	Both	the	halo	and	the	silhouette	signs	are	indicators	of	benign	disease.	(cont.)	VIEW	ACR	ID	Tangential	View	TAN	SUGGESTED	ID
PROJECTION	All	C-ARM	ANGLE	0–90	IMAGE	RECEPTOR	PLACEMENT	TISSUE	BEST	VISUALIZED	All	APPLICATIONS	Palpable	abnormality,	to	visualize	borders	with	better	detail;	often	used	in	conjunction	with	magnification	TECHNIQUES	Magnification	M	Implant	Displacement	ID	Nipple	in	Profile	Improved	resolution;	better	visualizes
calcifications	and	borders	of	lesions	Tissue	anterior	to	sub-pectoral	implants	NIP	Spot	Compression	interpreted	outside	the	field	of	radiology.	It	was	disconcerting	to	the	technologist	experienced	in	xeroradiography	to	exclude	the	ribs	from	the	screenfilm	study.	Excessive	radiation	dose	became	an	easy	target	for	the	early	critics	of	mammography.
Electrical	Requirements	and	Efficiency	X-ray	tubes	require	an	efficient	use	of	electrical	power.	Breast	Carcinoma:The	Radiologists	Expanded	Role.	These	films	produce	images	of	high	contrast,	which	were	previously	obtained	only	with	extended	processing.	Nipple	The	small	projection	on	a	woman’s	breast	in	which	the	mammary	ducts	terminate	and
from	which	milk	can	be	secreted.	See	also	Breast	implants	with	tissue	expander,	535,	536f	Breast-reduction	mammoplasty,	207,	209f	mammographic	characteristics	of,	209	Breast	self-examination	(BSE),	22t,	28,	40	Breast-specific	gamma	imaging	(BSGI).	The	1995	ACR	publication	Recommended	Specifications	for	New	Mammography	Equipment
states	the	limits	for	acceptable	manufacturing	variability	in	speed	between	emulsion	lots.	Altering	standard	views	or	adding	images	may	be	necessary.	Screening	mammography	for	breast	cancer,	American	College	of	Preventive	Medicine	Practice	Policy	Statement.	The	mammogram	shown	was	read	as	negative,	with	the	cancer	being	detected	on	the
subsequent	screening	mammogram	13	months	later.	Also	known	as	breast	implantation.	Air	Quality	The	atmospheric	conditions,	temperature	and	humidity,	and	ventilation	of	the	darkroom	are	major	factors	that	influence	obtaining	a	quality	radiographic	image,	but	are	often	overlooked.	Plast	Reconstr	Surg.	(Image	courtesy	of	Hologic/R2.
2004;291(7):2121–2137.	Baltimore,	MD:	Williams	&	Wilkins;	1997:175.	For	a	complete	understanding	Chapter	13	/	Quality	Assurance	in	Film/Screen	Mammography	of	the	Final	Rules,	we	advise	you	to	visit	the	FDA	website	at	www.fda.org	for	additional	information	and	updates.	If	the	lesion	is	located	in	the	lower-outer	quadrant,	compress	the	breast
in	a	lateromedial–lateral	position	with	the	compression	device	compressing	the	lower	half	of	the	breast,	and	introduce	the	needle	from	the	lateral	side	of	the	breast	(Figure	19-5).	Facilities	that	choose	to	use	a	dedicated	processor	with	extended-cycle	processing	usually	do	so	because	of	the	increased	contrast	and	image	quality	that	the	films	designed
for	this	processing	obtain.	The	degree	of	the	angle	will	be	in	the	neighborhood	of	45,	but	varies	from	30	to	60	depending	on	the	patient’s	body	habitus.	for	the	American	College	of	Radiology	Imaging	Network,	in	conjunction	with	the	Avon	Foundation.	The	lymph	nodes	are	evaluated	as	well.	The	amount	of	light	at	each	pixel	is	measured	and	converted
to	an	electronic	signal.	COMMUNICATION	AND	LANGUAGES	In	order	for	the	many	different	components	of	an	imaging	system	to	work	together	and	communicate	effectively,	they	need	to	speak	the	same	language.	The	upper	proximal	aspect	of	the	compression	paddle	will	rest	in	the	hollow	between	the	humeral	head	and	the	clavicle.	Extra	views
may	need	to	be	taken	to	verify	a	diagnosis	on	tissue	that	might	otherwise	be	overlooked	because	of	dense	tissue	or	tissue	overlap.	Three-quarters	of	the	mass	of	adipose	tissue	is	composed	of	carbon	atoms	(atomic	number	6).	A	review	workstation	will	usually	have	one	monitor,	which	is	likely	to	be	of	lower	display	quality	than	the	monitors	used	in
reporting	workstations.	A	tangential	view	(B)	proves	this	abnormality	to	be	a	sebaceous	cyst.	Prolactin	is	another	significant	hormone	but	is	present	only	during	initial	breast	growth,	pregnancy,	and	lactation.	Radiologist	workstation	(Review	station)	The	radiologist	has	many	options	for	postprocessing	digital	images	during	image	review	and
interpretation.	This	is	a	formidable	task	for	any	system	to	accomplish	and	the	reason	why	it	is	crucial	to	keep	the	factors	that	degrade	contrast	to	a	minimum.	(B)	Ultrasound	of	cyst.	The	ratio	of	correct	positive	diagnoses	made	from	all	films	that	have	been	read	as	positive.	Adjuvant	radiotherapy	and	chemotherapy	in	node-positive	premenopausal
women	with	breast	cancer.	2001;177:535–541.	Image	and	information	management	deals	with	anything	needed	to	retrieve	the	correct	images	and	the	corresponding	information.	Many	candidates	for	breast	MR	have	a	history	of	breast	disease,	are	at	high	risk	for	breast	cancer,	or	have	a	specific	medical	problem	that	qualifies	them	for	the
service.Their	doctors	have	referred	them.73	Unlike	conventional	radiographic	imaging	that	may	take	several	quick	exposures	in	a	short	time	span,	MRI	imaging	can	be	30	to	60	minutes	of	several	series	of	acquired	images,	with	each	series	lasting	anywhere	from	1	to	15	minutes,	depending	on	the	MRI	system.	Have	all	relevant	images	available	for	the
physician’s	review.	Without	his	help	and	support,	my	contributions	to	this	book	could	never	have	happened.	Managing	the	patient’s	exam	may	not	be	as	difficult	as	managing	her	emotional	state,	which	may	include	anger,	tears,	resistance	to	cooperate	(of	which	she	may	not	be	aware),	and	more.	Anode	Part	of	an	x-ray	tube.	Administration	faces	a
delicate	set	of	problems	with	dual	operation.	Angle	the	C-arm	as	for	a	superomedio–inferolateral	projection	to	the	appropriate	obliquity.	Discuss	technologies	that	have	been	FDA	approved	and	how	they	may	be	used	within	a	practice,	along	with	their	strengths	and	weaknesses.	Clinical	practice	began	to	change	as	xeroradiography	and	the	new
dedicated	analog	units	replaced	the	older	equipment	and	methods	for	producing	mammograms.	MQSA	states	that	fog	on	mammographic	film	can	contribute	no	greater	than	0.05	to	its	optical	density	when	exposed	to	typical	darkroom	conditions	for	2	minutes.	using	these	products,	and	there	is	a	question	as	to	whether	an	area	of	calcification	is
actually	a	hygiene	product,	the	technologist	may	need	to	take	an	additional	view.	Note	that	spin-echo	imaging	does	not	directly	produce	an	image	of	T2	distribution.	Data	storage	media	that	have	this	property	are	typically	media	such	as	CDs	or	DVDs.	Xanthine	A	chemical	occurring	in	caffeine;	this	substance	produces	an	estrogen-like	effect	on	breast
tissue.	Evaluation	of	breast	implants.	These	standards	must	be	accepted,	made	effective	as	policy,	and	documented	by	the	facility.	Women,Women,Women	Who	is	eligible	for	mammograms?	Without	enzymes,	life	as	we	know	it	would	not	exist.	Available	at:	.	This	is	an	advanced	breast	cancer.	A	limited	generator	output	of	the	x-ray	unit	2.	Some
equipment	may	offer	automated	features;	other	units	may	require	adjustments	to	accommodate	key	operating	variables.	There	are	four	basic	tissues	in	the	body:	(1)	epithelium,	(2)	connective	tissues,	including	blood,	bone,	and	cartilage,	(3)	muscle	tissue,	and	(4)	nerve	tissue.	He	or	she	can	analyze	ideas,	situations,	and	problems	and	offer	intelligent
guidance.We	can	all	think	of	several	people	who	fit	this	description,	and	most	of	us	aspire	to	emulate	them.	Performing	the	Study	The	C-arm	is	rotated	parallel	to	the	axillary	tail	of	the	patient;	this	degree	will	vary	from	one	patient	to	another,	but	will	generally	be	60	to	80.	Today,	the	film	would	be	called	a	hardcopy	image.	July	2006.	The
ACRIN/DMIST	study	proved	digital	mammography,	with	its	expanded	dynamic	range,	is	more	effective	at	discovering	cancer	in	the	glandular	breast.	Key	Terms	•	•	•	•	apex	base	breast	Cooper’s	ligaments	62	•	•	•	•	estrogen	inframammary	fold	parenchyma	progesterone	•	retroglandular	fat	space	•	retromammary	fat	space	•	terminal	duct	lobular
unit	Chapter	5	/	Breast	Anatomy	and	Physiology	•	63	apex	ANATOMY	OF	THE	BREAST	The	breast	is	a	well-differentiated	apocrine	sweat	gland	of	the	same	type	found	in	the	axilla	and	elsewhere	in	the	body.	Mixing	integrity,	and	age	of	chemicals	3.	Many	women	skipping	breast	exams.	Figure	21-4	Figure	21-4	Magnetic	field	flux	lines.	Data	Collection
and	Management	Collecting	pathology	reports,	matching	them	to	mammography	reports,	and	documenting	the	information	is	frequently	the	responsibility	of	a	technologist	or	other	member	of	a	facility.	These	changes	range	from	proliferation	of	cells	or	ductal	structures	to	involution,	regression,	and	atrophy	of	these	same	structures.	Case	Study	5-2
Using	Figure	5-20,	and	without	reading	the	figure	legend,	list	as	many	radiographic	landmarks	(labeled	A–J)	as	you	can.	Most	of	this	older	technology	is	now	resigned	to	dusty	attics	and	flea	markets;	the	classic	best	to	museums	and	private	collections.	Evaluate	the	patient’s	condition;	if	she	is	unstable	or	will	tolerate	only	mild	compression,	decrease
the	exposure	time	by	increasing	the	peak	kilovoltage.	The	definition	of	a	“surgeon”	has	begun	to	blur	in	recent	years	as	surgeons	have	begun	to	minimize	the	cutting,	employ	new	technologies	that	are	“minimally	invasive,”	use	scopes,	etc.	The	SI	unit	of	luminance	is	the	candela	per	meter	squared	(cd/m2).	Diagnostic	accuracy	of	digital	mammography
in	patients	with	dense	breasts	who	underwent	problem-solving	mammography:	effects	of	image	processing	and	lesion	type.	The	compression	paddle	is	placed	within	the	beam,	just	above	the	probe.	Diseases	of	the	Breast,	2nd	ed.	The	nipple	and	areola	are	reconstructed	later.	However,	during	needle	insertion,	the	clinician	can	correlate	centimeter
markings	on	the	needle	with	the	expected	depth	of	the	abnormality.	Additionally,	glandular	structures	may	cover	a	wider	area	requiring	the	technologist	to	pay	special	attention	to	positioning.	Detection	of	Breast	Cancer	As	women	age,	the	likelihood	of	developing	breast	cancer	increases.	Visualization	of	the	reference	on	the	resulting	image	is	a	useful
visual	aid	illustrated	in	later	sections.	A	computer	can	be	programmed	to	display	images	whichever	way	the	radiologist	wants	to	read	them.8,11,14	The	actual	choices	are	dependent	on	the	mammography	software	provided	by	the	equipment	vendor.	The	reception	area	should	be	the	beginning	of	an	experience	in	which	the	patient’s	feelings	and
privacy	are	respected,	thereby	contributing	to	her	trust	in	the	facility.	2009;116(1):161–169.	Notice	the	symmetry	of	breast	tissue	distribution	between	breasts.	Mammographic	Characteristics	Post-BCT	Postsurgical	and	irradiation	changes	in	the	conservatively	treated	breast	can	both	mimic	or	mask	recurrence.	The	breast	will	be	easier	to	position	if
the	patient	can	assume	a	poor	posture.	Figure	9-14	Locating	a	lesion.	Even	if	the	SID	of	the	unit	allows	stereo	rotation	without	interference	with	the	patient’s	head,	her	head	may	still	interfere	with	the	path	of	the	x-ray	beam.	An	organized	computer-based	information	system	links	the	client	information	between	the	mammography	facility,	radiology
services,	billing,	and	the	required	reporting	to	government	and	insurance	agencies;	it	also	facilitates	appointment	scheduling,	delivery	of	the	physician’s	report,	delivery	of	radiographic	images,	and	finally	storage	of	all	data	in	an	information	base.	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	stereo	pair	A	B	•	421	stereo	pair	A	B	A	B	B	A
system	1	scout	image	scout	image	breast	support	breast	support	B	proximal	abnormality	B	thicker	breast	thinner	breast	A	A	biopsy/compression	plate	A	B	stereo	pair	B	A	biopsy/compression	plate	stereo	pair	A	B	B	A	A	B	system	2	scout	image	scout	image	breast	support	proximal	abnormality	C	B	B	breast	support	thicker	breast	thinner	breast	A
biopsy/compression	plate	D	A	Figure	20-16	Distance	of	shift	of	two	systems.	•	Tangential	views—Positioning	a	surgical	scar	tangential	to	the	x-ray	beam	(Figure	10-33)	can	allow	the	radiologist	to	determine	if	the	suspicious	area	is	a	scar	or	a	new	change	in	the	breast.	The	annual	MQSA	inspection	uses	the	STEP	test.	Frost	&	Sullivan.	Gabriel	H,	Feng
C,	Mendelson	EB,	et	al.	Key	Terms	•	bandwidth	•	computer-aided	•	•	•	•	•	•	•	•	detection	(CAD)	data	compression	digital	imaging	and	communication	in	medicine	(DICOM)	firewall	hanging	protocols	health	level	7	(HL7)	hospital	information	system	(HIS)	information	technology	(IT)	look-up	tables	(LUT)	•	magneto	optical	disks	(MOD)	•	mammography
information	•	•	•	•	•	•	•	system	(MIS)	migrate	modality	worklist	network	area	storage	(NAS)	network	backbone	picture	archiving	and	communication	system	(PACS)	processed	images	radiology	information	system	(RIS)	•	raw	images	•	redundant	array	of	•	•	•	•	•	•	•	•	•	independent	disks	(RAID)	router	server	storage	area	network	(SAN)	switch
teleradiology	virtual	private	network	(VPN)	window	level	window	width	workstations	381	382	•	Unit	3	/	Digital	Mammography	The	majority	of	technologists	are	healthcare	workers,	not	computer	scientists.	If	the	lesion	is	present	on	two	projections,	it	is	easy	to	approximate	location.	Window	level	The	computer	records,	pixel	by	pixel,	how	much
electronic	signal	was	captured.	This	machine	has	a	permanently	mounted	digital	array.	At	30	kVp,	contrast	is	roughly	doubled	when	scatter	is	eliminated.	Biopsied	tissue	(Figure	6-1)	is	prepared	and	studied	by	a	pathologist	who	is	familiar	with	breast	cancer	and	skilled	at	B	Figure	6-1	(A)	Biopsied	breast	tissue.	In	most	cases,	radiation	therapy	or
brachytherapy	starts	soon	after	surgery.	Multiple	computer	monitors	for	acquisition,	PACS	access,	and	patient	management	are	all	important	tools	in	the	digital	environment,	but	it	can	be	difficult	to	fit	everything	into	the	small	spaces	usually	allotted	for	mammography.	With	daily	use,	viewboxes	become	dirty.	Compression	Compression	has	a	twofold
purpose	in	stereotactic	biopsy.	This	maneuver	separates	the	glandular	structures	to	determine	pseudomass	(Figures	7-85	and	7-86).	1994;44:248–255.	So	far,	the	results	show	breast	ultrasound	significantly	increases	detection	of	cancers	in	high-risk	women	but	takes	a	big	toll	on	the	rate	of	benign	biopsies.2	The	drawbacks	of	breast	ultrasound
include	its	relatively	higher	cost,	compared	with	mammography;	operator-skill	dependence;	difficulty	in	providing	reproducible	results	between	different	facilities;	and	the	time	required	to	carry	out	the	study.	A	new	highfrequency	controlled	x-ray	generator	system	with	multi-pulse	wave	shape.	Spiculated	A	mass	having	irregular	borders.
2006;187(6):1475–1482.	Thanks	to	my	Geek	Squad	for	help	with	PACS	and	IT	information:	Steve	Switzer	(Switzer	Computer	Solutions),	Nancy	Wayne,	Diana	Kissel,	and	Shannon	DeMay.	Routine	films	should	demonstrate	as	much	breast	tissue	as	possible;	the	extra	film	visualizes	just	the	anterior	portion	of	the	breast	with	the	nipple	in	profile.	When	a
double-sided	emulsion	film	is	processed	in	an	automatic	processor,	rollers	on	both	sides	of	the	film’s	path	will	contact	emulsion.	By	lowering	the	charge	for	the	service,	women	were	enticed	to	have	mammograms	once	again.	Inflating	the	lungs	causes	the	ribcage	to	expand	and	the	pectoral	muscle	to	contract.	ACR	begins	the	DMIST/ACRIN	study	to
compare	analog	and	digital	imaging	of	women	with	glandular	breasts.	Physical	Changes	due	to	Surgical	Intervention	In	addition	to	questioning	the	patient	about	prior	surgeries,	the	technologist,	especially	in	the	screening	situation,	must	pay	200	•	Unit	1	/	Mammography—Common	Topics	R	MLO	L	MLO	A	R	20°	MLO	C	R	CC	L	CC	O	B	D	Figure	10-25
Proving	the	need	for	biopsy.	(B)	The	expander	is	gradually	filled	with	saline	solution	through	a	tube	to	stretch	the	skin	enough	to	accept	an	implant	beneath	the	chest	muscle.	The	gene	changes	can	be	inherited	from	either	the	maternal	or	paternal	parent.	To	plan	the	change,	you	must	understand	what	your	current	processes	are,	how	you	can	make
those	processes	more	efficient,	and	then,	how	those	can	be	transitioned	to	a	workflow	that	will	work	with	the	new	technology.	The	laws	of	electromagnetic	induction	state	that	when	you	pass	a	current	through	a	gradient	coil,	you	induce	a	magnetic	or	gradient	field.	1992;127(4):392–399.	Additionally,	steady	and	even	compression	allows	a	more
homogeneous	thickness	across	the	breast,	providing	a	fairly	uniform	density	over	the	mammogram.	The	changing	resonance	signals	present	in	a	volume	are	the	basis	for	the	image.	Warner	E,	Plewes	DB,	Hill	KA,	et	al.	Primarily	used	to	differentiate	cystic	from	solid.	Veiling	glare	Light	scattered	within	an	imaging	device	can	contribute	to	a	diffuse
luminance	that	veils	the	intended	image.	Although	optical,	the	computer’s	operating	system	treats	it	as	a	hard	disk	drive.	Wolfe	classifications	A	classification	of	breast	composition	that	correlates	the	density	of	breast	tissue	with	the	supposed	proclivity	to	develop	breast	cancer,	indicated	by:	N		fatty	composition	and	a	lesser	degree	of	risk	for	breast
cancer,	P1		fibro-fatty	composition,	P2		fibro-glandular	composition,	and	DYS		glandular	composition	representing	the	greatest	risk	for	developing	breast	cancer.	The	ACRIN/DMIST	was	conducted	with	the	early	formulation	of	digital	imaging;	digital	imaging	technology	has	improved	in	the	10	years	since	the	trial	began.	260	•	Unit	2	/	Film/Screen
Mammography	Figure	11-56	Plot	all	21	steps	on	the	graph	paper	and	connect	the	dots	with	the	French	curve.	This	topology	would	be	most	suitable	in	a	distributed	PACS,	with	the	PACS	servers	at	remote	locations	accessing	a	central	data	store.	Improper	airflow	can	damage	image	quality	with	streaking	and	mottling	of	the	emulsion.	Nondirect
imaging	CR	mammography.	The	digital	array	is	quickly	sampled	by	the	computer,	which	searches	for	the	densest	areas	(Figure	15-23),	and	calculates	the	optimal	final	exposure	techniques	so	as	to	generate	a	high-quality	image.	Oil	cysts	are	common	in	a	breast	that	has	been	reduced.	(Image	courtesy	of	Varian	Medical	Systems.)	The	amount	of
radiation	used	to	treat	the	disease	depends	upon	the	size	of	the	cancer,	the	type	of	cancer,	the	type	of	surgery	the	patient	has,	whether	clear	margins	were	attained	during	surgery,	and	whether	or	not	the	lymph	nodes	are	involved.	Teleradiologists	tap	neglected	long-distance	breast	imaging.	It	is	like	taking	a	film	negative	to	a	darkroom	to	be
developed.	Spatial	resolution	in	digital	is	less	than	half	as	good	as	analog	imaging,	and	yet	comparison	of	phantom	images	between	the	two	methods	shows	digital	“sees”	more	clearly.8,14,17	The	ACR	phantom	minimum	requirements	for	analog	imaging	are	four	fibers,	three	spec	groups,	and	three	masses.	This,	combined	with	automated	acquisition,
wide	field	of	view,	and	rapid	point	of	reference	(RPR)	provides	the	clinician	many	real-time	options	for	reviewing	the	acquired	data.	Before	targeting,	review	the	scout	and	stereo	images:	1.	If	inappropriate,	then	contrast	will	be	significantly	reduced	with	only	a	minimal	reduction	of	dose”.25	See	Table	11-5.	(C)	The	breast	6	months	following
irradiation.	2007;8(5):382–389.	Performing	the	Study	To	achieve	the	exaggerated	CC	projection,	the	C-arm	is	not	angled.	Fixer	retention	The	quantity	of	fixer	(hypo)	retained	in	any	processed	film.	Rochester,	NY:	Mt	Hope	Publishing;	1994.	138	•	Unit	1	/	Mammography—Common	Topics	3.	Valerie	has	been	a	senior	technologist	at	our	facility	for	many
years.	CAD	has	become	a	standard	of	care	for	many	mammography	practices,	and	can	be	utilized	with	both	film	(analog)	studies	and	with	digitally	acquired	studies.	Both	the	authors	and	I	have	had	the	same	teacher	and	mentor,	Dr.	Wende	LoganYoung.	(Image	courtesy	of	Carestream	Health,	Inc.	They	have	vaccinations,	brush	their	teeth	with	fluoride
toothpaste	and	drink	fluorinated	water,	schedule	their	yearly	Pap	smear,	and	actively	participate	in	screening	health	services	and	fitness	classes.	Four	named	quadrants	and	clock	time	describe	location	in	the	breast.	A	record	of	physical	findings	and	history	can	impact	the	course	of	action	for	the	patient	(Figure	10-1).	Nonpalpable	breast	lesions:
correlation	of	stereotaxic	large-core	needle	biopsy	and	surgical	results.	Chapter	10	/	Practical	Applications	in	Problem	Solving	History	A	clear	clinical	history	should	include	at	least	the	following	information:	1.	Findings	revealed	no	differences	in	survival	or	quality	of	life	between	its	two	groups.	The	nipple	should,	whenever	possible,	be	projected
tangentially.	As	films	are	processed,	however,	additional	seasoning	continues.	There	could	be	a	specific	list	for	Mammo	Room	#1,	a	list	for	Mammo	Room	#2,	a	list	for	Dr.	Jones,	and	the	so	on,	and	workers	in	those	areas	would	need	to	choose	only	from	the	list	of	patients	that	they	need	to	image	or	whose	charts	they	need	access	to.	Gaw	VP,	Bush	SM,
D’Orsi	CJ,	et	al.	We	came	to	share	her	passion	for	quality	mammography	and	her	focus	on	saving	a	woman’s	life.	For	3	days	in	January	1997,	32	speakers	presented	information	to	a	panel	of	13	(A	major	criterion	for	panel	selection	was	an	unbiased	attitude	concerning	the	screening	issue	as	manifested	by	the	absence	of	any	articles	or	portions	of
articles	addressing	screening	premenopausal	women).28	When	the	conference	concluded,	the	panel	issued	a	statement	against	recommending	screening	women	younger	than	age	50.	Much	of	this	is	due	to	the	elimination	of	processing	chemicals	and	film	emulsion	variations.	If	this	view	did	not	reveal	the	abnormality,	an	LM	would	best	image	the	11
to	1:00	area	high	on	the	chest	wall.	Preview	Image	Processing	Once	the	preview	image	arrives	at	the	AWS,	the	computer	automatically	applies	several	image-correcting	or	imageenhancing	software	functions.	Promoter	Any	chemical	that	can	increase	the	risk	of	neoplasms	in	humans	or	animals.	The	Breast	Cancer	Digest.	Respiration	There	are	several
schools	of	thought	on	whether	it	is	correct	to	have	the	patient	suspend	breathing	during	each	exposure.	The	data	from	Table	2-2,	breast	cancer	risk	for	U.S.	women,	is	correlated	to	the	incidence	data	and	U.S.	Census	population	data	for	women	age	40	and	over	from	1950	through	census	projections	for	these	age	groups	until	2030.	Some	newer	model
processors	automatically	clean	the	crossovers,	saving	the	technologist	time.	Magnetic	Flux	Lines	and	Magnet	Safety	Superconductive	flux	lines	are	parallel	with	and	encase	the	bore	of	the	magnet;	this	is	the	magnetic	field	outside	the	bore	of	the	magnet	(Figure	21-4).	The	contrast	agent	is	now	injected	into	the	duct.	With	the	stress	of	our	daily
routine,	sometimes	we	lose	sight	of	the	fact	that	this	might	be	the	most	important	medical	examination	that	the	patient	has	and,	to	her,	it’s	not	just	a	simple	routine	examination.	Done	in	stereotactic	procedures	and	in	preoperative	localizations.	BrCA2	carriers	tend	to	develop	ER	positive	tumors.	Keloid	Scar	Keloid	scars	may	form	on	the	surface	of	the
skin	after	surgical	biopsy.	82.	Dealing	with	the	reciprocity	between	film	speed	and	exposure	duration,	one	would	expect	if	a	film	were	exposed	for	twice	the	time	it	should	be	twice	as	dark.	Gene	expression	profiling	techniques	demonstrate	that	breast	cancer	is	a	molecularly	heterogeneous	disease,	meaning	the	presence	of	multiple	subtypes	of	breast
cancer	comprise	a	tumor.	Note	how	the	two	beebees	at	the	back	of	the	compression	device	are	lined	up.	Breast-reduction	mammoplasty	is	one	of	the	top	five	cosmetic	surgeries	performed	in	the	United	States.5	The	typical	breast-reduction	procedure	involves	making	a	keyhole	208	•	Unit	1	/	Mammography—Common	Topics	L	20°	SMIL	A	C	L	MLO	D



B	Figure	10-34	Hematoma/seroma.	Santa	Clara,	CA.)	average	number	of	marks	per	case	for	the	cancer	cases,	it	is	more	illustrative	to	use	normal	cases,	because	those	cases	are	more	typical	of	the	cases	seen	in	a	screening	environment	(where	typically	95%	of	the	cases	are	read	as	normal).	Mammography	part	1.	A	Screens	and	Cassettes	The	state-of-
the-art	recording	system	consists	of	a	singleemulsion	orthochromatic	x-ray	film	that	provides	high	contrast	and	good	resolution.	Pathology	report	A	pathologist’s	report	presents	a	picture	from	the	inside	of	the	breast.	Screening	for	the	detection	of	early	breast	cancer	works.	Together	they	spin	like	a	bar	magnet	with	a	positivecharged	North	pole	and	a
negative-charged	South	pole.	Cardenosa,	G.	The	best	response,	through	con-	Chapter	2	/	Background	Information	and	the	Need	for	Screening	•	27	scientious	effort,	is	to	make	this	mammogram	the	best	this	woman	has	ever	had	and	to	reassure	her	that	it	will	be.	92	•	Unit	1	/	Mammography—Common	Topics	A	B	C	Figure	6-25	(A)	A	malignant	mass	is
usually	denser	than	surrounding	glandular	tissue	and	has	spiculated	borders.	C	Superior	LAP	Medial	5cm	Lateral	Superior	Inferior	Inferior	D	R	L	Nipple	5cm	Skin	1cm	B	(Figure	22-3)	and	new	radiopharmaceuticals	(BSGI),	with	promising	results,	showing	a	sensitivity	exceeding	90%	and	specificity	of	about	50%.8	The	hope	is	that	there	may	be	a	role
for	BSGI	in	patients	with	inconclusive	workups	of	suspicious	areas.	Most	breasts	tend	to	be	thicker	in	the	oblique	position	than	in	the	craniocaudal	position.	551	•	Glossary	Computer	A	programmable	machine.	Burum	D.	Excision	Surgical	removal,	as	in	the	excision	of	a	tumor.	Contralateral	Opposite	side.	Because	the	disease	was	advanced,	treatments
were	harsh;	all	decisions	about	treatment	were	left	entirely	to	the	doctor.	It	specifies	a	function	that	relates	pixel	values	in	an	image	data	file	to	luminance	values	displayed	to	an	observer.	This	book	does	not	detail	the	procedure	of	each	test,	but	rather	explains	why	each	one	is	important,	what	it	is	designed	to	show,	and	how	to	analyze	the	results.	E
Case	Study	23-1	Describe	the	differences	between	the	various	types	of	mastectomies	shown	in	Figure	23-6A–E.	One	of	the	stellar	highlights	promoted	by	this	workshop	was	the	seedling	foundation	of	the	American	College	of	Radiology	Imaging	Network/Digital	Mammographic	Imaging	Screening	Trial	(ACRIN/DMIST).	Dowdy	AH,	Lagasse	LD,	Roach	P,
et	al.	Table	3-2	lists	national	organizations	and	support	groups	that	may	help	her	or	her	family	find	answers	for	their	questions.	If	a	ductal	carcinoma	(75%	of	breast	cancer	cases	are	of	this	type;	65%	are	infiltrating,	10%	are	DCIS)	is	present	in	an	adipose-replaced	breast,	we	can	identify	the	lesion	because	of	the	differences	in	attenuation	of	the	x-ray
photons.	“We	conclude	from	the	ACR	accreditation	data	and	other	surveys	that	image	quality	and	dose	vary	widely,	and	that	quality	control	practices	are	well	below	recommended	standards	.	The	best	place	to	start	is	to	consider	your	current	environment	and	discuss	the	goals	of	your	facility	after	the	completed	conversion.	Scaranelo	AM,	Marques	AF,
Smialowski	EB,	et	al.	Use	the	cursor	to	indicate	the	targets	on	both	planar	images.	THE	OLDEST	STORY	IN	MAMMOGRAPHY	Legend	has	it	that	the	concept	of	mammography	was	first	proposed	in	1924	when	a	group	of	male	radiologists	in	Rochester,	NY	assembled	around	a	viewbox	“admiring”	the	chest	x-ray	of	a	buxom	woman	(Figure	1-1).	In
addition,	it	helps	in	obtaining	a	more	accurate	interval	miss	rate,	as	referring	physicians	and	surgeons	realize	that	the	facility	wants	to	obtain	any	information	on	the	patient’s	breast	surgeries,	even	if	the	clinic	did	not	recommend	surgery.	The	Use	of	Periodic	Phantom	Images	in	a	Mammography	Quality	Control	Program.	Hoeffken	and	Lanyi1	stated,
“The	degree	of	lactation	Figure	5-17	Development	of	the	TDLU.	•	570	Pseudo	(false)	carcinoma	(pseudomass)	Overlapped	structures	causing	a	mass	effect	on	the	image.	JNCI.	Her	risk	for	developing	breast	cancer	increases	with	age.	1999;2:97–106.	Stroke	of	the	Biopsy	Instrument	start	position	abnormality	home	position	stroke	Figure	20-27	Stroke
of	the	biopsy	instrument.	Pectoralis	major	and	pectoralis	minor.	Multiple	NAS	servers	can	be	used	within	a	network	to	increase	storage	capacity.	The	gradient	is	defined	as	the	slope	of	the	characteristic	curve	at	a	specific	optical	density.	Positioning	the	Breast	Once	the	patient	is	comfortable,	the	technologist	can	focus	on	positioning	the	breast.
Firewall	A	set	of	related	programs	or	hardware,	located	at	a	network	gateway.	Length	of	sample	notch	measured	at	inferior	aspect	(refer	to	Figure	20-38).	These	characteristics	include	the	border,	density,	and	tissue	makeup	of	the	mass	and	the	presence	or	absence	of	a	capsule,	halo,	or	silhouette	sign.	The	scanner	performs	its	prescanning
calculations	to	ensure	the	best	possible	image.	For	example	gray	matter	in	the	brain	has	a	different	T1	and	T2	value	than	blood	or	bone.	The	array	is	like	a	2D	sheet	of	graph	paper	with	thousands	of	columns	and	rows.	See	Artifacts	chemical	replenishment,	277	dedicated,	277	densitometer	in,	256	developer	in	flooded	replenishment	of,	255	mixing	of,
254	seasoning	of,	254	extended	•	589	of	single-emulsion	film,	253–254,	253f	vs.	12:00	abnormalities	will	demonstrate	lateral	to	the	nipple.	The	patient	should	hold	onto	the	handrail	with	the	contralateral	hand	and	the	ipsilateral	arm	should	remain	at	the	patient’s	side.	The	areola	is	a	smooth,	circular	darkening	surrounding	the	nipple.	All	audits	should
include	the	following	raw	data:	•	Dates—The	dates	of	the	audit	and	the	total	number	of	examinations	performed	during	that	period	are	needed	for	calculations.	Query/retrieve	A	DICOM	service	class.	Positioning	Artifacts	Occasionally,	something	not	meant	to	be	imaged	will	inadvertently	show	up	on	the	film.	Space	requirements.	474	•	D	Unit	4	/
Diagnostic	Procedures	and	Breast	Cancer	Treatment	E	Figure	20-76	(continued)	Positioning	the	x-ray	beam	parallel	to	the	clock	time	of	the	abnormality	(D)	results	in	a	SL–IM	projection,	allowing	greater	mobility	of	the	breast	and	access	to	this	extremely	posterior	abnormality.	Approximately	8%	of	cancelled	procedures	are	due	to	the	patient’s
inability	to	tolerate	the	procedure.21	Prone	Tables	With	prone	tables,	the	patient	is	usually	in	a	slight	right	anterior	oblique	(RAO)	or	left	anterior	oblique	(LAO)	position,	depending	on	the	breast	and	the	location	of	the	abnormality.	It	is	seen	in	the	circle	slowly	traced	out	by	the	pole	of	a	spinning	gyroscope.	Suppressed	immune	system:
Leukopenia/neutropenia	is	a	reduction	in	the	production	of	white	blood	cells.	This	step	may	be	done	at	this	point,	or	later	in	the	procedure,	depending	on	the	manufacturer’s	recommendations.	Dealing	with	the	emotional	aspects	of	women	who	may/may	not	have	breast	cancer	depends	on	your	knowledge	of	the	examination	and	your	interpersonal
skills.	February	1991:17(2):48–53.	Feeding	film	into	processor	right	side/left	side/center	rather	than	the	same	way	consistently	14.	The	majority	of	this	tissue	lies	centrally	and	laterally	within	the	breast.	Computer-aided	detection	with	screening	mammography	in	a	university	hospital	setting.	Case	Study	19-2	Refer	to	Figures	19–11	to	19–14	and	the
text	and	respond	to	the	following	questions.	To	explain	the	benefits	from	early	detection	of	a	cancer	as	critical	to	treatment,	and	relate	stages	of	cancer	development	to	higher	levels	of	mortality.	71.	JAMA.	Warren	R,	Duffy	S.	Gent	HJ.	Sensitometric	strips	are	reproducible—the	21	steps	captured	on	the	film	today	should	be	identical	to	those	recorded
tomorrow	or	next	week.	p53	The	p53	gene	is	the	most	commonly	mutated	gene	known	in	human	cancer.	It	is	also	worth	Chapter	13	/	Quality	Assurance	in	Film/Screen	Mammography	•	297	A	B	Figure	13-10	The	mesh	test	object	is	placed	directly	on	the	cassette	to	be	tested.	Efficacacy	of	breast	cancer	screening	by	age.	Madden-Yee	K.	As	months
pass,	the	breast	will	return,	in	most	cases,	to	a	fairly	normal	appearing	condition.	This	will	enable	the	sensitometry	and	patient	films	to	provide	valuable	information	at	the	best	quality	that	the	system	offers.	Remember,	the	MLO	is	for	the	posterior	and	upper-outer	quadrant	of	the	breast,	the	CC	for	the	anterior	and	central	tissue.	Subtraction
Techniques	The	subtraction	method	is	a	postprocessing	technique	that	involves	overlaying	an	image	without	contrast	with	an	image	of	the	target	area	taken	with	contrast.	These	women	are	too	sensitive	to	the	side	effects	associated	with	radiation,	thus	are	not	candidates	for	lumpectomy	with	radiation	therapy.	(Adapted	from	Johns	HE.	Bedford,	MA.)
CsI	(T1)	Gd202S	a-selenium	Direct	Conversion	Resolution	100%	80%	absorption	percentage	a-Se	is	ideal	for	use	in	mammography;	it	is	a	very	good	detector	of	x-rays	in	the	mammographic	energy	range.	MD	marks	exam	OK	in	PACS	or	8b.	Electronic	patient	record	(EPR)	A	record	containing	a	patient’s	personal	details	(name,	date	of	birth,	etc.),	their
diagnosis	or	condition,	and	details	about	the	treatment/	assessments	undertaken	by	a	clinician.	This	results	in	a	loss	of	resolution.	client’s	viewpoint,	328	overview	of,	328t	technologist’s	viewpoint,	328	Analog	mammography,	5,	317f	advantages	of,	319–320	circumstances	for	breath	holding	in,	10	versus	digital	mammography	early	comparisons	of,	314
historical	background,	313	steps	in,	337	vs.	Cancer	Study	Cites	Rapid	Growth.	See	Storage	area	network	(SAN)	Sanitization	of,	imaging	surface,	106–107	Saran	wrap	covering,	404	Satellite	lesions,	with	MRI,	490,	491f	SBB.	One	must	increase	the	kV,	the	mA,	the	time,	or	some	combination	of	these	factors	to	accommodate	the	use	of	a	grid.	Genes
signal	(turn	on	or	off	at	appropriate	times	according	to	their	unique	code),	transfer,	and	exchange	necessary	chemicals	within	the	cell’s	cytoplasm	to:	differentiate	cell/tissue	types	(as	skin,	blood,	bone,	nerve,	breast,	etc.),	control	growth,	repair,	and	replace	functioning	specialized	breast	cells.	148	•	Unit	1	/	Mammography—Common	Topics	Calcium
Visible	on	One	Projection	45°	1.	The	risk	of	death	occurring	from	developing	a	breast	carcinoma	due	to	radiation	received	during	routine	mammograms	throughout	a	woman’s	lifetime	shares	the	same	risk	of	death	as	the	following:	•	Traveling	220	miles	by	automobile	(New	York	to	Boston)	•	Traveling	2500	miles	by	airplane	(New	York	to	Los	Angeles)
•	Traveling	1500	miles	by	train	(New	York	to	Miami)	•	Smoking	1.5	cigarettes	•	39	As	with	any	radiographic	examination,	unnecessary	exposure	should	be	avoided.	A	patient	who	starts	to	cry	during	her	examination	needs	as	much	attention	and	care	as	the	patient	who	faints	or	hyperventilates.	The	radiologist	uses	mammographic	guidance	to	position
the	needle,	and	then	inserts	the	wire	in	the	area	of	the	detected	lesion.	1976	1969	Kodak	introduced	a	low	absorption	cassette	for	use	with	a	rareearth	screen	and	film	combination—the	Min-R	system,	with	a	dose	measurement	of	approximately	0.08	R.	Hyton	NM,	Kinkle	K.	Fashioning	an	Invisible	Cloak	A	10:17:21:36	B	Figure	15-1	(A)	Example	of
digital	time.	It	is	potentially	useful	for	predicting	the	biological	activity	of	a	tumor	and	predicting	responses	to	treatment.	(See	the	section	“Technical	Considerations”	for	more	discussion	on	this	subject.)	The	physicist	measures	this	alignment	by	obtaining	two	concurrent	images;	a	cassette	is	placed	within	the	clinically	used	image-receptor	holder,	and
another	is	placed	above	it	on	the	breast	support.	Once	a	film	is	exposed,	the	quality	and	appearance	of	the	image	is	determined.	Again	a	nipple	rolled	into	the	breast	tissue	provides	this	same	information.	Reversing	the	algorithm	returns	the	data	to	its	original	form	(lossless	compression)	or	an	approximation	of	its	original	form	(lossy	compression).
Until	all	digital	manufacturers	adhere	to	this	standard,	the	radiologist	will	spend	additional	time	clicking,	dragging,	and	flipping	images	in	order	to	read	the	examination.	Additionally,	and	perhaps	even	more	critical	and	demanding,	are	the	factors	that	influence	the	ultimate	approach	to	positioning	for	SBB:	•	Ensuring	positive	stroke	margin.	Some	of
these	used	additional	filtration	on	overhead	x-ray	tubes,	and	various	types	of	compression	devices	were	used	with	overhead	tubes	and	with	dedicated	mammography	units.	We	can	adjust	the	contrast	and	brightness	levels	of	the	image	on	the	monitor;	this	function	is	called	windowing.	Notice	that	a	report	includes	both	qualitative	and	quantitative
information.	Depending	on	the	unit	manufacturer’s	definition,	this	function	can	be	as	simple	as	programming	a	specific	kVp	setting	for	a	specific	thickness	of	the	compressed	breast.	A	pinhole	camera	or	a	slit	camera	can	determine	actual	focal	spot	dimensions.	The	peak	resonance	frequency	is	proportional	to	the	magnetic	field,	and	is	given	by	the
Larmor	equation.	Modulation	Transfer	Function	The	sharpness	of	an	optical	imaging	system	is	characterized	by	a	measurement	called	modulation	transfer	function	(MTF),	also	known	as	spatial	frequency	response.	42.	Fibroadenomas	may	respond	to	cyclical	hormonal	changes,	growing	and	regressing	in	size,	and	can	characteristically	calcify.	(B)	A
clean	processor	clearly	shows	the	border	of	the	lesion	and	an	overall	quality	image.	It	is	often	wise	to	negotiate	a	few	revisits	from	application	specialists.	While	mammography	can	be	suggestive	of	a	cyst,	only	ultrasonography,	needle	aspiration,	or	biopsy	can	diagnose	it.	The	depth	coordinate	of	an	abnormality	is	expressed	in	millimeters	from	0	to	the
abnormality.	The	scout	image	might	demonstrate	the	abnormality,	but	escape	identification	on	one	or	both	stereo	images.	The	technologist	also	needs	to	control	the	mammography	unit,	film,	and	processor.	With	a	raw	file,	you	have	complete	control	over	the	processing	factors	and	adjustments.	AAPM/RSNA	physics	tutorial	for	residents.	Why	do	we
perform	a	ductogram?	Categorizing	and	collecting	as	much	information	as	time	and	budget	constraints	allow	will	save	time	and	work	later.	(Image	courtesy	of	Wendy	Marshall.)	Chapter	15	/	Creating	the	Digital	Image	CR	Advantages	1.	Make	every	effort	to	position	the	patient	in	a	way	that	shields	her	view	of	the	biopsy	procedure	and	sterile	tray.	The
shift	of	a	targeted	abnormality	on	the	stereo	pair,	in	relation	to	this	established	recognized	reference,	provides	for	an	exact	3D	position	to	within	1	mm.	202	•	Unit	1	/	Mammography—Common	Topics	R	CC	L	CC	A	L	60°	SIO	C	R	MLO	L	MLO	O	B	D	Figure	10-27	Tangential	view.	Connective	tissue	Consists	of	cells	that	make	up	fibers	in	the	framework
supporting	other	body	tissues.	A	schematic	demonstrating	the	CL	position	to	image	those	posterior	abnormalities	that	slip	out	from	under	compression.	The	cost	of	replacement	parts	for	FFDM	units	is	very	expensive;	just	replacing	an	FFDM	detector	if	it	goes	bad,	could	cost	more	than	$45,000.	This	may	shorten	procedural	Each	stereo	unit	has	a
specified	x-ray	field	size.	Persisting	nipple	discharge	should	be	evaluated	by	a	physician.	Instructor	Resources	include	a	test	bank,	image	bank,	PowerPoint	slides,	answers	to	chapter	review	questions	and	case	studies,	and	answers	to	situational	judgment	questions.	Storage	Hardware	Once	you	have	an	idea	of	how	many	examinations	you’ll	be	storing
in	each	of	these	“virtual	waiting	rooms,”	you	can	make	a	decision	about	how	nice	the	waiting	room	will	be	(space	and	speed)	on	the	basis	of	your	budget.	Service	class	provider	(SCP)	A	DICOM	term.	Diverging	opinions	among	educators	and	also	among	mammography	equipment	designers	caused	dissent	within	the	ranks	of	mammographers.	computer
bases	coordinate	calculation	on	the	abnormality’s	shift	from	the	reference	point(s).	It	is	not	a	directly	measurable	quantity	and	depends	on	the	eye’s	response	to	a	source’s	luminance,	which	can	vary	according	to	different	viewing	conditions.	The	patient	should	also	be	advised	to	wear	dark	blue	slacks	or	skirt	as	a	precaution	because	a	blue	dye
(methylene	blue)	may	be	used	during	the	procedure.	Craniocaudal—CC	Caudiocranial—FB	Figure	20-56	Altered	perspective	with	prone	units.	•	How	old	is	your	surgeon?	This	override	is	necessary	to	maintain	the	compression	system	and	during	patient	cases	that	don’t	require	the	compression	to	change	over	several	exposures,	such	as	in	localization
procedures.	Some	manufacturers	offer	a	service	where	they	can	connect	into	your	equipment	online	and	perform	some	service	operations	through	this	remote	access.	Rotating	the	triceps	muscle	and	overlying	tissue	posteriorly	and	superiorly	will	flatten	the	superior	breast,	eliminating	folds	and	wrinkles,	and	also	reduce	the	thickness	at	the	shoulder,
providing	better	compression	on	the	lower	breast.	greater	than	surrounding	glandular	structures.	The	ACS	projects	64,190	cases	of	in	situ	breast	cancer.	It	was	this	lack	of	contrast	and	density	differentiation	that	trained	xeroradiographers	to	look	at	the	“halo”	just	outside	the	skin	line	to	ascertain	whether	their	radiographs	were	properly	exposed.
However,	mammography	is	often	the	last	area	of	an	imaging	department	to	convert	to	digital	imaging.	A	mammography	assistant	can	ease	the	burden	for	the	radiologist	just	as	nurse	practitioners	assist	physicians	in	their	practices.54,80,81,83,84,86–96	Resources:	New	Mammography	Technologist	The	next	time	you	attend	a	mammography	seminar,
take	notice	of	the	audience.	Which	of	these	two	curves	is	higher	in	contrast	and	is	a	faster	imaging	system?	If	the	abnormality	closer	to	the	biopsy/	compression	plate	shifts	the	greater	distance	(and	a	movable	breast	support	is	not	available	to	maintain	visualization),	then	as	compression	thickness	increases,	the	abnormality	will	shift	out	of	view	on	the
stereo	images,	prohibiting	a	biopsy	from	being	taken.	However,	more	pixels	also	means	memory	storage	fills	up	faster.	Core	biopsy	Sampling	of	the	tissue	resulting	in	the	removal	of	a	large	core	of	tissue	(histologic	material).	There	is	no	set	blueprint	of	how	a	network	should	be	set	up.	Interval	mammography	to	follow	the	resolving	hematoma	is	useful.
To	locate	the	abnormality,	a	20	MLO	(D),	which	best	demonstrates	the	UOQ	free	of	superimposition,	demonstrates	the	abnormality	(arrow).	(A)	Mammography	schematic	of	the	breast	with	implants	illustrating	normal	positioning	and	compression.	(Reprinted	with	permission	from	the	Image	Watch	Program.	It	is	designed	to	point	out	insufficiencies	or
waste	in	the	imaging	chain	that	might	otherwise	go	unnoticed.	Extended	processing	allows	the	developer	chemistry	more	time	to	diffuse	through	the	thicker	single-emulsion	layer	and	allows	previously	exposed	but	underdeveloped	silver	halide	crystals	to	develop	completely.	Low-tomedium	volume	sites	are	defined	as	running	1	to	50	14		17,	or	area
equivalent	films40	Mammography	uses	18	cm		24	cm	(approximately	8		10)	or	24	cm		30	cm	(approximately	10		12)	single-emulsion	films.With	flooded	replenishment,	developer	solution	that	contains	starter	is	replaced	at	timed	intervals	rather	than	depending	on	the	number	and	size	of	films	that	pass	through	the	entrance	roller	detector.	In	doing	so,
she	can	determine	the	quadrant	and	approximate	clock-time	location	of	the	abnormality.	Lateromedial	Oblique	(LMO)	Application	The	LMO	(Figure	7-53)	is	useful	as	a	replacement	view	for	the	MLO	in	those	patients	who	have	a	pacemaker,	or	have	had	previous	open	heart	surgery	where	skimming	the	scar	with	the	compression	paddle	could	cause
discomfort,	and	other	nonconforming	situations.	Automatic	film	processing:	analysis	of	9	years	of	observations.	Mammographic	positioning:	evaluation	from	the	view	box.	A	process	built	into	the	system	that	allows	for	the	failure	of	one	or	more	components	but	which	does	not	reduce	the	system’s	functionality.	FNAC	is	performed	with	a	20-	to	23-gauge
needle	attached	to	a	syringe	directly	or	with	connective	tubing.	Note,	the	asymmetry	of	the	breasts,	the	shift	of	the	glandular	tissue	to	the	inferior	aspect	of	the	breast,	and	the	thickening	of	the	skin	along	the	keyhole	incision.	2005;6:8.	Smudgy-appearing	calcifications	(on	the	CC)	(A)	that	exhibit	layering	on	the	lateral	or	MLO	projections	(B)	are	“milk
of	calcium.”	Magnification	will	enhance	the	characteristics,	but	is	not	mandatory.	Radiologist	staffing	shortages	(hail	and	rain)	Figure	4-2	Breast	Carcinoma:The	Radiologist’s	Expanded	Role,	by	Wende	Westinghouse	Logan.	When	does	the	morality	rate	begin	a	downward	trend?	See	Analog-to-digital	converters	(ADC)	Adenosis,	95,	96f	Adjuvant
therapy	for	breast	cancer,	539	AEC.	The	digital	system	is	up	to	five	times	as	expensive	as	an	analog	system.	Mastectomy	versus	Lumpectomy	Mastectomy	would	be	the	surgery	of	choice:	•	If	the	tumor	is	larger	than	4	cm.	High-luminance	mammography	viewboxes	improve	visualization	of	dense	glandular	tissue.	Preview	image	In	digital	mammography
this	is	the	initial	image	that	appears	on	the	technologist’s	monitor	shortly	after	the	exposure	is	terminated.	1996;67(6):477–478.	The	CC	view	(C)	verifies	the	lesion	lies	medially.	•	If	the	tissue	removed	during	the	mastectomy	does	not	C	D	E	Figure	23-11	(A)	The	sentinel	nodes	are	the	first	lymph	nodes	that	drain	the	tumor.	Incisional	biopsy	A	sample
of	the	suspicious	tissue	is	removed	for	purposes	of	diagnosis.	The	needle	is	then	removed,	and	pressure	is	applied	402	•	A	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	B	Figure	19-9	(A)	A	butterfly	or	standard	needle	attached	to	a	syringe	is	inserted	through	the	alcohol-cleansed	skin	to	the	cyst.	Discuss	the	information	necessary	for	a
clear	clinical	history	and	ways	that	it	can	affect	the	mammographic	examination.	The	most	common	coping	mechanisms	include	working	longer	hours	or	else	recruiting	new	radiologists	into	the	practice.	in	a	lateral	or	near-lateral	projection,	the	abnormality	will	consistently	appear	more	inferior	than	expected.	Quantum	mottle	is	determined	by	the
speed	and	contrast	of	the	film,	the	screen’s	absorption	and	conversion	efficiency,	the	diffusion	of	light	emitted	from	the	screen	(known	as	the	line	spread	function),	and	the	quality	of	the	radiation	that	exits	from	the	bottom	of	the	breast.	Fine	microcalcifications	and	low-density	masses	may	be	susceptible	to	nonvisualization	as	a	result	of	the	following
factors:	1.	MRI	sensitivity	excels,	visualizing	virtually	all	anomalies;	however,	unambiguous	images	are	required	for	a	diagnosis.	Place	the	image	receptor	at	midsternum,	and	have	the	patient	hold	the	handrail	with	her	contralateral	hand.	FDA	considered	these	machines	to	be	a	significant	risk	device,	thus	the	protracted	approval	process.	This	detracts
from	detail	sharpness.	At	the	same	time,	her	posture	may	become	more	upright.	58.	They	may	be	quite	large	and	still	not	be	palpable	if	not	under	pressure.	After	targeting:	1.	Cambridge:	Blackwell	Science;	1996:143.)	between	pressure	points	and	the	table	without	excessively	raising	the	breast	out	of	the	table	aperture.	In	the	left	breast	this	tissue	is
between	12	and	3	o’clock.	She	would	need	to	leave	the	office	and	travel	to	another	building	where	the	surgery	is	to	be	performed;	thus,	she	should	have	a	companion	with	her	who	can	drive	her	to	the	next	location.	Hamartoma	An	island	of	glandular	tissue	separated	from	the	normal	ductal	structures.	Note:	The	nipple	should	always	be	presented	in
profile	when	used	for	localization	purposes	(Label	NIP).	Actual	expenses	borne	by	a	facility	to	comply	with	MQSA	regulation	audits	include	accreditation	fees;	bills	from	medical	physicists;	repair	service	contracts	for	mammography	units	with	supporting	accessories,	laser	printers,	and	data	storage	and	retrieval;	cost	for	supplies,	staff	training,	and
patient	education;	and	staff	time	to	manage	patient	scheduling,	examinations,	and	follow-up.	For	FNAC	to	be	accurate,	skill	in	needle	placement	and	slide	preparation	is	essential.	What	change	has	occurred	to	digital	installations	since	2000?	Interoperability	The	ability	of	a	system	or	a	product	to	work	with	other	systems	or	products	without	special
effort	on	the	part	of	the	user.	In	most	cases,	the	two-projection	mammogram,	the	cranial–caudal	(CC)	and	the	mediolateral	oblique	(MLO)	projections,	provides	the	best	coverage	of	the	breast	tissue.	Victor,	NY:	Upstate	Medical	Physics,	Inc.	1983;1(1):7.	Many	radiologists	furtively	attempting	the	new	technique	were	effectively	suppressed	by	blown	x-
ray	tubes,	less	than	98%	accuracy,	and	supercilious	sneers	of	their	surgical	colleagues.	Morphologic	blooming	in	breast	MRI	as	a	characterization	of	margin	for	discriminating	benign	from	malignant	lesions.	(B)	Demonstrates	mosaic	images	of	the	MLO	view,	imaging	the	inferior–posterior,	anterior,	and	posteroaxillary	tissue.	After	menopause	the
fibroadenoma	will	atrophy	along	with	the	rest	of	the	breast	tissue,	leaving	the	calcifications	behind.	Equipment	maintenance,	scheduling,	and	support	considerations	for	duel	operation	often	results	with	analog	imaging	falling	out	of	favor	and	being	cast	as	the	source	of	operational	problems.	DIFFUSE	ACCENTUATION	OF	GLANDULAR	TISSUE
Prominent	Ductal	Pattern	A	Breast	disease	is	complex;	it	is	often	the	result	of	the	little	battles	we	endure	as	we	age.These	effects	either	cause	or	promote	changes	to	the	glandular	tissue,	and	these	changes	may	present	as	an	overall	prominence	of	the	ductal	pattern	(Figure	6-37).	Downloaded	November	1,	2007.	Describe	why	axillary	node	dissection
versus	sentinel	lymph	node	would	be	an	appropriate	choice.	The	medical	physicist	is	a	valuable	resource	if	any	problems	occur	with	testing.	Interventional	radiologists	can	treat	certain	conditions	through	the	skin	(percutaneously)	that	might	otherwise	require	surgery.	Studies	have	shown	that	the	false-negative	rate	for	screening	mammography
ranges	from	20	to	40%.45–49	Some	clinics	use	“double	reading”	to	help	solve	this	problem.	Digital	mammography:	an	overview.	This	agency	is	tasked	with	identifying	and	monitoring	biohazards.	Kaizen	events	are	often	facilitated	by	consultants	from	outside	the	business	who	specialize	in	workflow	optimization.	Figure	21-23	Patient	positioning	in
breast	MR.	While	both	particles	exhibit	weak	magnetism,	it	is	the	heavier	proton	in	the	nucleus	that	is	measured;	the	electron	is	too	small,	light,	and	too	difficult	to	individually	measure	in	a	volume	of	material	with	thousands	of	other	electrons.	Because	radiation	exposure	decreases,	the	life	of	the	x-ray	tube	may	be	prolonged.	rotating	anodes	in,	238
sweet	spot	and,	240	Zinc,	in	deodorants	and	powders,	9–10	(D,	E)	CBCT	shows	multiple	areas	of	enhancement.	In	fact,	some	manufacturers	will	provide	devices	such	as	the	Hologic	FAST	Paddle	as	an	option	when	purchasing	their	unit	(Hologic,	Inc,	Bedford	MA)	(Figure	7-11).	So,	how	do	we	ascertain	whether	or	not	we	have	an	acceptable	digital
image	since	we	cannot	use	the	too	light/too	dark	criteria	used	with	film?	Fisher	B,	Constantino	JP,	Wickerham	DL,	et	al.	Reactions	to	uncertainty	and	the	accuracy	of	diagnostic	mammography.	Name	three	differences	in	positioning	and/or	imaging	between	mammography	done	before	and	after	dedicated	machines	were	introduced.	Set	the	edge	of	the
rib	cage	(or	implant)	against	the	edge	of	the	image	receptor.	Pull	the	breast	forward	and	apply	compression	(Figure	7-29).	Performing	the	slightly	angled	MLO	or	SIO	will	be	more	easily	replicated	and	will	give	a	point	of	reference	to	the	mass	if	it	is	determined	to	be	real.	Liquid	crystal	display	(LCD)	A	display	device	with	a	thin	sheet	of	liquid	crystals
held	between	two	polarizing	sheets	and	a	light	source	(the	“backlight”).	From	20	kV	to	28	kV,	most	absorption	in	fat	is	due	to	the	Photoelectric	Effect,	whereas	most	absorption	in	fibroglandular	tissue	results	from	the	Compton	Effect.	This	minimizes	“tenting”	and	facilitates	needle	insertion.	Lewis	RS,	Sunshine	JH,	Bhargavan	M,	et	al.	Transmitter
Portion	of	the	MR	apparatus	that	produces	RF	current	and	delivers	it	to	the	transmitting	coil.	The	disadvantages	are	that	the	heel	effect	on	the	7°	anode	will	be	far	greater,	there	will	be	a	larger	variation	in	the	flux	or	photon	energy	(see	Figure	11-33),	and	size	of	field	coverage	will	be	less.	256	•	Unit	2	/	Film/Screen	Mammography	Processor	Test
Tools	A	daily	test	of	film	density	and	sensitivity	verifies	the	condition	of	the	processor.	Replacement	of	analog	units	with	the	more	expensive	digital	mammography	units	is	a	factor	in	the	closing	of	some	mammography	facilities.	The	cyst	is	actually	to	the	left	of	this	density	(cursor).	Client	positioning	and	radiographic	landmarks	Various	chapters	in	this
book	present	information	in	each	of	these	major	categories	as	they	apply	to	analog	or	digital	mammography.	In	the	electronic	domain,	correcting	mistakes	can	be	time	consuming,	especially	when	the	error	is	discovered	after	the	record	has	been	sent	to	the	picture	archival	communication	system	(PACS).	0.2	.	Currently	in	the	United	States,	the	FDA
has	approved	AI	for	treatment	purposes	only;	it	is	not	approved	for	prevention.	St.	Louis,	July	25–27,	1990.	(Images	courtesy	Naviscan	[James	Rogers,	MD,	Swedish	Cancer	Center,	Seattle,	WA].)	DCIS	DCIS	DCIS	DCIS	IDC	IDC	IDC	MRI	Pathology	Magnetic	Resonance	Imaging	of	the	Breast	Breast	magnetic	resonance	imaging	(BMRI)	has	become	an
accepted	method	of	breast	imaging	for	a	wide	range	of	purposes.	Together,	NPCR	and	the	SEER	program	collect	cancer	data	for	the	entire	U.S.	population.	The	technologist	included	a	tangential	view	of	the	palpable	area	(C),	revealing	this	area	of	architectural	distortion.	Radiologic	Exchange.	decreases	with	increasing	thickness	(for	a	fixed	kVp)	and
increasing	kVp	(for	a	given	phantom	thickness),	regardless	of	the	incident	spectrum	[Mo/Mo;	Mo/Rh;	Rh/Rh]	.	New	York:	Raven	Press;	1993.	An	lateral–medial	(LM),	superolateral	to	inferomedial	oblique	(SIO),	SIO	with	the	arm	up	and	over,	and/or	20	MLO	will	provide	access	to	this	tissue	(Table	8-1).	Age	of	the	patient	at	the	time	of	the	examination	b.
The	role	of	computer-aided	detection	in	a	clinical	breast	imaging	practice.	June	14,	2004,	p.	To	evaluate	how	well	the	CAD	algorithm	works,	determine	the	accuracy	of	the	markers—how	often	are	the	markers	at	locations	known	to	be	cancer	and	how	frequently	are	non-cancer	locations	marked.	The	caveat	to	performing	this	view	is	that	it	is	difficult	to
replicate,	as	exact	degree	of	roll	is	unknown	and	may	vary	from	one	technologist	to	another.	This	term	is	often	used	to	describe	LCD	and	CRT	monitors	based	on	the	number	of	pixels	that	can	be	individually	mapped	to	the	display	surface.	At	the	beginning	of	the	x-ray	exposure,	all	the	bins	are	empty.	The	PEM	Flex	system	is	FDA-cleared	for
commercial	availability.	504	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	76.	Spanish	language	services	are	available.	An	important	development	of	the	analysis	is	to	learn	to	recognize	the	known	abnormalities	while	endeavoring	not	to	point	out	normal	structures	or	artifacts	in	the	image	(again,	mimicking	the	process	used	by
radiologists).	March	1,	2007.	Lumpectomy.	The	line	signifying	threephase,	6-pulse	would	lie	between	the	multipulse	and	single-phase	lines.)	(Reprinted	with	permission	from	Weigl	W.	From	1990	to	2004,	each	year	resulted	in	a	2.2%	decrease	in	mortality.2,3	In	2004,	there	were	approximately	2.5	million	breast	cancer	survivors	in	the	United	States.
How	well	a	test	determines	what	is	and	isn’t	carcinoma.	Equipment	Artifacts	The	x-ray	equipment	can	sometimes	cause	artifacts.	Abnormality	Demonstrated	on	Two	Views	If	any	two	mammographic	projections	demonstrate	an	abnormality,	the	technologist	can	determine	approximate	location	by	using	triangulation.	Extended	processing	usually
requires	changing	the	chemicals	more	frequently	than	standard	processing	because	the	films	are	immersed	in	the	solutions	for	a	longer	period	of	time,	depleting	the	chemicals	more	quickly.	Many	patients	are	nervous	when	they	present	for	a	mammogram.	Focuses	on	continuous	improvement	throughout	all	aspects	of	life.	Patient	checks	in	for	appt
HL7	message	sent	from	RIS	to	PACS	exam	status	changes	6.	However,	they	will	be	found	in	the	apex	of	the	axilla	where	there	are	no	ductal	structures	or	glandular	tissue,	only	lymph	nodes	(refer	to	Figure	1-10A).	Larger	grain	films	are	faster	but	have	lower	covering	power	and	higher	granularity	(noise).	As	the	grid	ratio	increases,	the	clean-up	of	the
scattered	radiation	also	increases,	but	a	corresponding	increase	in	radiation	dose	to	the	client	results	as	well.	Storage	A	device	that	retains	data	for	use	by	a	computer	system.	(B)	Example	of	analog	time	measured	in	hours,	minutes,	and	seconds.	Decompression	This	test,	also	a	new	requirement	by	MQSA,	is	a	mechanical	safety	check	to	ensure	that
the	automatic	decompression	device	will	engage	after	each	exposure,	or	when	power	is	interrupted	from	the	unit.	See	Sensitometric	Technique	for	the	Evaluation	of	Processing	(STEP)	Stereology,	412	Stereo	pair,	in	SBB,	412,	414–416,	416f	abnormality	shift	of,	417–425,	417f,	418f,	419f,	420f,	421f,	422f,	423f,	424f,	425f	postfire,	430,	431f,	432
prefire,	430,	431f	Stereotactic	breast	biopsy	(SBB),	410–411	abnormality	localization	in,	464–467	one-view,	465–467,	465f–466f	subject	contrast	and,	456,	457f,	458f	triangulation,	464,	464f	two-view,	464–465,	464f	blood	vessels	on,	446f,	462	Cartesian	coordinate	system,	413,	413f	planar	images	of,	416–417,	417f	polar	coordinate	system,	413,	414f
positioning	for,	453–476	abnormality	shift	and,	455	abnormality	visualization	and,	456,	457f,	458f–459f	for	add-on	units,	454	biopsy	window	coverage	and,	455,	455f,	456f	of	breast,	455,	457,	460–464,	469,	469f–471f	C-arm	rotation	and,	456–457	cassette	retrieval	and,	457	centering	of	abnormality	and,	455	compression	and,	455–456,	456f	for	large
breast,	472	lowering	arm	through	table	aperture	for,	470,	475f	neck	support	for,	454,	454f	•	591	nipple	rotation	in,	470,	472,	475f	orthogonal	arm,	473,	476f	parallel	with	clocktime,	469,	472f,	473f–474f	patient	comfort	and,	453	patient	motion	and,	453	for	posterior	abnormalities,	469	prone	positioning,	468,	468f	for	prone	tables,	453–454,	454f	with
prone	units,	460,	460f	purpose	of,	457,	460	recommendations	for,	468–476	shoulder	placement	in,	469,	474f	for	small	breast,	472	steeper	oblique,	470	for	subareolar	abnormalities,	470,	472,	475f	team	approach	in,	460	technical	considerations	for,	454–464	for	thin	breast,	472	tincture	of	benzoin	for,	470	tissue	coverage	and,	455,	455f,	456f	x-ray	field
size	and,	454–455	principles	of,	411	procedure,	overview	of,	412–413	projections	for,	460,	461f–463f,	462	reference	point	in,	414	location	of,	414	scale	of,	413–414,	415f	scout	image	in,	414–416,	416f	full-breast,	462–464,	464f	stereo	pair	of,	414–416,	416f	stroke	margin	for,	467–468,	467f	two-stage	firing	mechanism,	437f	work	flow	of,	426f
Stereotactic	imaging,	positioning	for	full	breast	scout	image	for,	462–464,	464f	shortest	skin-to-abnormality	distance	in,	467–468,	467f	Storage,	electronic,	362	Storage	and	image	archiving	in	FFDM	network,	386–389	hardware,	387	Storage	area	network	(SAN),	387	Stroke	of	biopsy	instrument,	433,	434f	margin,	436–437,	439f	Subareolar
abnormalities	stereotactic	biopsy	and,	positioning	for,	470,	472,	475f	Subcutaneous/nipple-sparing	mastectomy,	529	Subtraction	techniques,	in	MRI,	489,	489f	Sunken	chest	patient,	positioning	in,	167,	168f	Superimposition,	176,	177f–178f	Superparamagnetic	materials,	479	Supplementary	projections,	161	Support.	Tabar	and	Dean,10	Shaw-de
Paredes,16	Kopans,14	Wolfe15	(although	Xerox	mammographically	oriented),	and	Logan-Young	and	Hoffman8	give	excellent	descriptions	in	their	atlases	concerning	mammographic	findings.	Kuhl	CK,	Schrading	S,	Leutner	CC,	et	al.	The	room	is	the	same,	the	machines	look	alike,	positioning	is	the	same,	compression	is	the	same,	and	x-rays	are	still
used	to	create	the	images.	Automated	breast	ultrasound	(ABUS)	is	the	proprietary	technology	developed	by	U-Systems	(San	Jose,	CA)	(Figure	22-10).	PACS	stores	and	distributes	the	images	to	workstations,	printers,	etc.	Screening	with	magnetic	resonance	imaging	and	mammography	of	a	UK	population	at	high	familial	risk	of	breast	cancer;	a
prospective	multicentre	cohort	study	(MARBIS).	DIEP	Flap—deep	inferior	epigastric	perforator:	This	surgery	derives	its	name	from	the	main	blood	vessel	running	through	the	tissue	used	to	reconstruct	the	breast.	Describe	several	visual	characteristics	of	benign	masses.	Ables	DC,	Son	JS,	Egorov	V,	et	al.	Base	of	attachment	The	portion	of	breast	tissue
adjacent	to	the	chest	wall.	2005;41:1393–1401.	384	•	Unit	3	/	Digital	Mammography	MODALITY	WORKLIST	The	RIS	works	with	the	PACS	when	a	patient	arrives	for	her	examination	by	creating	a	modality	worklist	for	each	digital	modality	within	the	facility.	Depending	on	the	extent	of	the	tumor,	tumor	features,	and	lymph	node	involvement,
treatment	may	include	adjuvant	chemotherapy	when	radiation	treatment	is	complete.	Koren,	N.	When	the	image	matrix	size	is	larger	than	the	display	matrix	size,	down	sampling	of	the	image	is	necessary	in	order	to	view	the	total	acquired	image.	According	to	MQSA,	the	optimum	background	OD	level	from	the	reading	at	the	center	of	the	phantom
image	must	be	at	least	1.20	OD.	The	breast	will	be	compressed	to	different	levels	across	the	mammogram.	Breast	cushions	are	single-use	FDA-approved	cushions	that	attach	to	the	breast	tray	and	compression	paddle	to	provide	a	softer	and	warmer	surface	for	the	patient	(Figure	7-9).	As	the	practice	grows,	you	may	find	the	need	to	computerize.	It	is
the	best	candidate	to	exploit	to	find	changes	within	body	tissues—if	you	have	the	right	tools	and	smart	practices	to	coax	hydrogen	atoms	to	signal	the	presence	of	breast	cancers.	Mass	Effect	(Pseudocarcinoma)	Tissue	overlap	of	ductal	structures,	the	effects	of	Cooper’s	ligaments,	and	blood	vessels	coursing	through	the	breast,	all	contribute	to	the
mammographic	finding	known	as	pseudocarcinoma	or	mass	effect.	Constant	potential	generation	A	method	of	producing	almost	pure	DC	power,	with	nominal	ripple.	The	tools	required	include	a	densitometer,	AG	graph	paper,	pencil,	French	curve,	and	a	QC	film.	2003;35(9):48.	According	to	FDA,	the	printed	image	must	be	comparable	in	quality	with
the	image	seen	on	the	softcopy	review	workstation.	p.	Chapter	8	/	The	Nonconforming	Patient	Patient	with	Kyphoscoliosis	This	patient	presents	hunched	over,	and	may	have	many	deformities	of	the	rib	cage.	www.breastcancer.org/	treatment/surgery/mast_vs_lump.jsp.	Radiation	transmitted	through	an	object	is	converted	into	an	electronic	signal,
which	terminates	the	exposure	when	the	predetermined	level	of	radiation	has	been	reached.	The	side	effects	and	risks	associated	with	mastectomy	include:	•	Formation	of	scar	tissue.	Raise	the	ipsilateral	arm	to	shoulder	level,	forming	a	right	angle	with	the	body.	(Photo	courtesy	Ethicon	Endo-Surgery,	a	Johnson	&	Johnson	Company.)	Needles	and
Probes	The	gauge	of	the	needle	will	affect	the	size	of	the	biopsy	specimen	and	has	a	direct	correlation	with	the	effectiveness	of	sampling	and	the	histologic	interpretation.4,17,18	Biopsy	needles	and	probes	used	for	core	biopsy	are	typically	8	to	14	gauge.	“First,	Do	No	Harm.	Unfortunately,	it	is	not	widely	used;	why?	When	the	RF	pulse	is	turned	off,
an	oscillating	magnetic	field	induces	a	small	current	in	the	receiver	coil.	(FP		TN)	Diagnostic	pts.	Choosing	the	Biopsy	Approach	Projections	for	SBB	Once	the	clinician	and	technologist	determine	the	approximate	location	of	the	abnormality,	they	can	identify	the	appropriate	C-arm	approach.	LYMPHATIC	SYSTEM	AND	LYMPH	NODES	The	lymphatic
system	filters	disease,	bacteria,	viruses,	and	other	impurities.	See	Inframammary	fold	(IMF)	Impalpable	cancers	diagnosis	of,	44	Implant	displaced	(ID)	method,	143–144,	144f–145f	Implants,	breast	encapsulated,	projections	for,	144	modified	compression	technique	and,	143–145,	144f–145f	soft,	projections	for,	144	Incidence	rates	for	breast	cancer,
age	adjusted	in	the	United	States,	16t	Incident	cancer	rate	defined,	302t	Indirect	conversion,	350–355,	354f–355f	flat	panel	detectors,	354,	354f	imaging	proccess,	354	resolution,	354–355	Inferomedial–superolateral	oblique	(ISO)	projections,	140,	140f	application	of,	140,	140f	procedure,	140	Inflammatory	carcinoma,	173	Information	technology	(IT),
38	Inframammary	crease,	direction	of,	10,	10f	Inframammary	fold	(IMF),	116	breast,	63,	63f	Institutional	Review	Board	(IRB),	506	Integrating	the	Healthcare	Enterprise	(IHE),	376,	383	mammography,	324	•	585	Interval	miss,	305	Intralobular	stroma,	65	Intralobular	terminal	ducts,	68	Invasive	carcinoma,	81	Inversion,	postprocessing	features,	346,
348,	348f	IP.	Summary	of	SIO	Positioning	1.	As	well	as	covering	telemedicine,	PACS,	and	teleradiology,	this	subject	also	deals	with	the	control	and	flow	of	all	types	of	information	in	the	healthcare	environment.	These	messages	are	usually	referred	to	as	ADT	messages.	11	1	2	3	4	5	6	7	8	9	10	Dedication	This	book	is	dedicated	with	much	love	and
gratitude	to	our	mentor,	Dr.	Wende	Logan-Young.	We	have	seen	the	overwhelming	dedication	to	their	patients	and	passion	for	providing	the	best	care	and	support	to	women.	A	compression	device	(1)	should	be	made	of	thin	transparent	plastic;	(2)	must	have	a	straight	chest	wall	edge,	that	is,	no	“cut-out”	for	the	ribs;	(3)	must	have	sufficient	height
and	angulation	of	the	chest	wall	edge;	(4)	must	have	a	squared-off	rather	than	a	rounded	chest	wall	edge;	(5)	must	remain	parallel	to	the	IRSD	when	compression	is	applied;	(6)	must	have	perfect	vertical	alignment	between	its	chest	wall	edge	and	that	of	the	IRSD;	and	(7)	must	be	controlled	by	hand	during	final	compression,	although	the	initial
positioning	and	compression	should	be	aided	by	a	motor-driven	assembly.	A	recent	NCI	medical	audit	stated	78.4%	of	cancers	are	invasive	and	21.6%	are	DCIS:	37.2%	are	less	than	10	mm	in	size,	41.6%	are	between	11	and	20	mm,	and	21.2%	are	more	than	2	cm.20	Survival	rates	of	those	women	with	lesions	whose	borders	are	smooth	(such	as
mucinous	carcinoma)	are	better	than	those	whose	lesions	have	irregular	borders	(such	as	the	typical	scirrhous	carcinoma):	80%	versus	38%	at	10	years.	A	thin,	warm	water	bottle,	supportive	sponges,	or	a	rolled	towel	placed	beneath	the	hollow	formed	by	the	neck	and	table	can	offer	support	and	comfort.	Radiologists	purchase	the	imaging	system	that
provides	them	with	“the	look”	they	deem	most	beneficial	to	interpreting	mammograms.	For	instance,	if	you	decide	not	to	collect	information	on	risk	factors,	but	later	decide	that	you	need	information	on	patients	who	have	a	family	history	of	breast	cancer,	the	information	would	not	be	readily	available.	Micrometastases	The	spread	of	cancer	detectable
only	with	a	microscope.	Surgery	is	just	the	beginning	of	a	treatment	process,	not	the	end.	Compression	is	usually	the	part	of	the	mammogram	that	causes	the	most	fear.	Blood	vessels	and	Cooper’s	ligaments	often	run	askew	of	the	ductal	architecture.	Mammogram	interpretation	by	physician	assistants	[letter].	Train	registry	personnel.	Chapter	7	/
Mammographic	Positioning	12	1	9	x	6	12	2	x	3	x	9	x	3	6	x	x	N	N	x	N	N	A	Figure	7-70	Tangential	View.	In	order	for	a	surgeon	to	remove	this	area,	a	needle	is	placed	into	the	breast,	within	1	cm	of	the	lesion.	Also,	the	population	involved	in	these	early	studies	tended	to	be	younger	than	age	30,	at	which	time	the	breasts	are	radiosensitive.	Apply	minimal
compression	while	holding	the	breast	in	place.	This	attachment	or	pedicle	may	be	excessively	wide	or	excessively	thin,	which	may	hinder	positioning	(Figure	8-2).	Screen-film	mammography	technique:	compression	and	other	factors:	In:	Logan	WW,	Muntz	EP,	eds.	However,	unlike	analog	imaging,	a	CR	cassette	is	not	taken	into	the	darkroom	for
processing.	Prediction	of	breast	tumor	size	by	mammography	and	sonography.	The	patient’s	breast	may	increase	in	size	secondary	to	side	effects	of	HRT	and/or	weight	gain.	The	1992	NEXT	survey	found	that	86%	of	facilities	produced	acceptable	images.	Gantry—This	is	the	section	of	the	mammography	machine	that	houses	the	x-ray	tube,	digital
array,	the	breast	positioning	and	compression	mechanism,	and	paddles.	With	the	multiple	cassette	reader	the	technologist	can	“load	‘n’	go.”	Cassettes	are	read	out	in	approximately	1	minute/cassette.	2004;1(11):854–860.	It	has	an	extensive	capillary	network	allowing	exchange	of	hormones	into	and	secretions	out	of	the	lobule,	and	is	in	close	contact
with	the	lymphatic	system.	Images	displayed	on	devices	that	are	calibrated	to	the	DICOM	GSDF	appear	visually	consistent.	Computer-aided	detection	(CAD)	The	use	of	a	computer	programmed	with	algorithms	to	mark	areas	of	a	mammogram	that	could	potentially	be	cancer.	USA	Today.	Performing	the	Study	The	LMO	is	an	inferolateral	to
superomedial	projection.	(A)	The	CAD	system	marks	the	spiculated	mass	only	on	the	LCC	view.	(A)	The	Kopans,	Frank,	and	Rotex	II.	Hyattsville,	MD:	National	Center	for	Health	Statistics.	For	cosmetic	reasons.	Philadelphia,	PA:	Lippincott	Williams	&	Wilkins;	2004:	7.	File	loading	please	wait...	Request	for	proposal	(RFP)	When	purchasing	FFDM
equipment,	this	allows	for	more	accurate	comparisons	between	products	because	you	will	submit	identical	packets	to	each	vendor	submitting	a	bid.	Determination	of	mammographic	screening	intervals	with	surrogate	measures	for	women	aged	40–49	years.	In	a	humorous	description	of	“the	woman	at	highest	risk	for	breast	cancer,”	Henry	Leis,	Jr.,
combined	all	the	known	risks	for	developing	breast	cancer	in	our	society	into	a	hypothetical	example	of	an	unfortunate	woman.	When	comparing	the	MLO	projection	(A)	with	the	true	lateral	ML	(B),	a	lateral	lesion	(arrows)	will	move	down	from	its	position	on	the	MLO.	Compatibility	Before	beginning	a	QA	program,	establish	compatibility	among	all
components	within	the	imaging	system.	In	mammography,	they	are	designed	to	examine	the	x-ray	equipment,	film,	and	processing	quality,	the	expertise	of	those	obtaining	and	reading	the	images,	and	the	physicists	involved	with	testing	the	equipment.The	QA	program	ensures	that	the	outcome	of	each	mammogram	consists	of	quality	images
interpreted	by	a	qualified	reader	and	it	also	ensures	patients	and	their	physicians	that	equipment,	films,	and	readings	are	consistent	and	of	excellent	quality,	and	that	the	results	of	the	mammogram	are	taken	under	advisement	by	the	patient	and	her	doctor.	Guessing	the	position	of	this	abnormality	for	targeting	will	yield	incorrect	horizontal	and	depth
coordinates.	With	the	use	of	a	Cartesian	coordinate	system,	reacquiring	stereos	may	not	be	necessary;	a	simple	measurement	and	adjustment	is	possible.	The	physicist	must	test	the	density	settings	from	3	to	3.	What	is	the	significance	of	this	structure?	Anomaly	Deviation	from	the	normal;	an	anomaly	may	be	developmental	or	may	occur	because	of
injury,	surgery,	or	other	reasons.	It	can	also	make	imaging	Table	10-1	•	Submuscular	and	Subglandular	Implants	SUBMUSCULAR	IMPLANTS	(PLACED	BETWEEN	THE	PECTORALIS	MAJOR	AND	MINOR	MUSCLES)	SUBGLANDULAR	IMPLANTS	(PLACED	ANTERIOR	TO	THE	PECTORALIS	MUSCLE	BEHIND	THE	BREAST	TISSUE)	ADVANTAGES
DISADVANTAGES	ADVANTAGES	DISADVANTAGES	Lesser	degree	of	capsular	contracture	Skin	ripples	due	to	folds	in	the	implant	shell	are	less	evident	Implant	is	less	palpable	Possible	weakening	of	pectoral	muscle	More	susceptible	to	wear	and	tear	due	to	exercise	Implant	may	move	during	exercise	Can	be	placed	with	local	anesthesia	Greater
augmentation	Increased	frequency	of	capsular	contracture	Skin	ripples	due	to	folds	in	the	implant	shell	are	more	evident	Implant	is	more	palpable	Muscular	activities	have	less	effect	on	the	implant’s	wear	and	tear	212	•	Unit	1	/	Mammography—Common	Topics	Table	10-2	•	Baker’s	Grading	of	Capsular	Contracture	GRADE	PHYSICAL	FINDINGS
Grade	I	Breast	is	soft	with	natural	appearance	Implant	can	be	palpated,	less	soft,	natural	appearance	Breast	is	firm	with	implant	visible,	some	distortion	Breast	is	hard,	obvious	spherical	distortion,	may	be	cold	and	painful	Grade	II	Grade	III	Grade	IV	R	MLO	the	breast	more	difficult.	Cianfrocca	M,	Grandishar	W.	The	raw	data	will	be	collected	from	a
variety	of	sources.	National	Medical	Malpractice	Statistics.	The	time	an	image	stays	in	this	storage	will	depend	on	the	individual	storage	system	the	facility	employs.	Discuss	some	of	the	differences	in	the	technologies	and	how	these	affect	the	tests.	1992;158:45–49.	Health	and	Human	Services	The	U.S.	government’s	principal	agency	for	protecting
the	health	of	all	Americans	and	providing	essential	human	services,	especially	for	those	who	are	least	able	to	help	themselves.	Sequencing	involves	determining	the	exact	order	of	the	base	pairs	in	a	segment	of	DNA.	Staff	Training	Keep	in	mind	that	staff	members	will	all	have	varying	levels	of	skill	when	it	comes	to	using	computer	equipment.	If
possible,	magnify	the	second	image.	A	“death	grip”	tightens	the	pectoral	muscle,	which	makes	positioning	and	compression	even	more	difficult.	2004;30:501–507.	It	is	often	easy	to	allow	this	to	happen	as	you	move	the	patient	around	to	fit	her	breast	on	the	image	receptor,	but	this	will	make	reproducibility	of	the	view	difficult,	as	the	given	angle	will
be	distorted	by	the	angle	of	the	patient’s	body.	October	24,	1994.	It	must	be	remembered	that	selection	of	exposure	parameters	is	a	relatively	simple	task	whereas	proper	positioning	and	compression	of	the	breast	truly	defines	the	success	of	the	technologist,	and	thereby,	of	the	images	she	produces.	Frees	up	the	technologist’s	hands	for	positioning.
The	resources	vendors	offer	can	vary	greatly,	as	can	differing	levels	of	service	contracts	within	the	same	vendor’s	options.	Breast	cancer	does	not	develop	in	the	skin	or	in	adipose	tissue;	it	originates	within	the	ductal	structures	or	the	functional	glandular	tissue.	Some	in	the	mammography	community	wonder	why	digital	mammograms	are	reimbursed
at	a	higher	rate.	Philadelphia,	PA:	WB	Saunders	Company;	1977.	The	abnormality	maintains	visualization	on	both	stereo	images	(D)	(note	reduced	shift,	indicating,	for	this	unit,	a	more	superficial	location).	Xeromammography	A	photoelectric	method	of	recording	an	x-ray	image	on	a	coated	metal	plate,	using	low-energy	photon	beams,	a	long	exposure
time,	and	dry	chemical	developers.	Postimage	Processing	Breast	MR	offers	many	options	for	postimage	processing	beyond	suppression	and	subtraction	techniques:	Maximum	Intensity	Projection	(MIP),	3D	volume	of	the	brightest	voxels	in	each	slice	that	rotates/spins	for	accurate	assessment,	reformats,	axial,	sagittal,	and	coronal	without	imaging	for
localizing,	CAD	for	angio/color	maps,	and	the	list	goes	on.	Discuss	how	viewing	conditions	can	be	optimized	and	detrimental	viewing	conditions	that	are	often	overlooked	in	a	reading	room.	Lobe	Part	of	an	organ	that	appears	to	be	separate	in	some	way	from	the	rest.	More	uniform	film	density	(vigorous	compression	flattens	the	base	of	the	breast	to
the	same	degree	as	the	more	anterior	regions,	permitting	optimal	exposure	of	the	entire	breast	in	one	image).	See	Fibrocystic	disease	hamartoma,	94,	95f	lipoma,	94,	94f	BICOE.	If	the	image	receptor	is	too	high,	posterior	and	lateral	tissue	will	be	lost.	Summary:	mammography	outcomes	in	a	practice	setting	by	age:	prognostic	factors,	sensitivity	and
positive	biopsy	rate.	This	type	of	surgery	is	rare	because	it	is	complex	and	has	a	high	failure	rate.	But	unlike	CT	where	a	high	energy	source	(x-rays)	pass	through	the	breast	tissue	leaving	photons	to	be	counted	and	reassembled	as	an	image,	MRI	collects	the	weak	magnetic	signals	from	hydrogen	protons	from	a	specific	area	within	a	crafted	magnetic
field.	Prefire	position,	or	“back-off,”	will	vary	with	the	stroke	of	the	biopsy	instrument	and	needle	measurements.	Raised	shoulders	and	erect	posture	(A)	prohibit	the	breast	from	falling	forward	and	away	from	the	chest	wall	in	comparison	to	(B);	the	same	patient	with	a	relaxed	posture.	Some	experts	believe	that	this	is	a	variant	of	development.	(A)	A
saline	implant	anterior	to	the	pectoral	muscle.	characterized	by	retractive	fibrosis.	MQSA	specifies	that	no	more	than	5	g/cm2	of	fixer	should	remain	on	a	processed	film.	It	has	also	been	noted	that	these	pads	may	help	to	improve	patient	positioning	by	preventing	breast	tissue	from	slipping	off	the	Pellet	=	Nipple	Beekley	N-SPOTS	Triangle	=	Palpable
Mass	Beekley	A-SPOTS	Circle	=	Mole	Beekley	O-SPOTS	Line	=	Surgical	Scar	Beekley	S-SPOTS	C	Figure	7-8	(A)	Specialized	breast	markers	are	placed	on	the	patient’s	breast	to	denote	past	surgical	scars,	moles,	and	palpable	lumps.	1987;9(11):372.	Analog-to-digital	converters	(ADC)	convert	the	analog	signal	to	a	digital	signal;	they	do	this	for	each
individual	pixel.	Finally	the	goal	of	sending	medical	information	(images	and	associated	reports)	to	many	locations	simultaneously	is	achieved	with	digital	mammography.	The	farther	away	you	are	from	the	magnet,	the	less	pronounced	the	effects	from	its	magnetic	field.	1994;55:i–iv.	From	Diagnostic	X-ray	Imaging	Task	Group	No.7	(14).	The	true	cost
for	MQSA	compliance	was	underestimated,	and	the	payment	shortfall	from	third	party	insurance	has	many	facility	administrators	carefully	evaluating	whether	to	continue	to	provide	mammography.	The	infrastructure	consists	of	servers,	switches,	firewalls,	more	cabling,	and	possibly	even	wireless	routers.	70μ	selenium	direct	100μ	CsI	indirect	85μ
selenium	direct	screen-film	50μ	CR	indirect	80	DQE	(%)	1.	2003;23:881-895.	One	way	to	manage	this	problem	is	to	add	a	subsequent	projection	to	represent	only	the	anterior	portion	of	the	breast.	Studies	of	symptomatic	women	demonstrate	that	cancerous	lesions	are	significantly	harder	than	normal	tissues	and	therefore	produce	well-defined	tactile
images.	Have	the	patient	raise	her	arm	to	shoulder	level	and	lean	forward	from	the	waist	to	facilitate	compression.	Arterial	Calcifications	Arterial	calcifications	result	from	arterial	athrosclerosis.	See	Breast	needle	biopsy	(BNB)	Brachytherapy,	534,	534f	BRCA1	gene	test,	for	breast	cancer,	520	BrCA1	gene,	80	mutation,	539	BRCA2	gene	test,	for
breast	cancer,	520	BrCA2	gene,	80	mutation,	539	Breast	anatomy	of,	63–68	internal,	64–68	architecture	of,	66–67,	67f	areola,	63–64,	64f	asymmetry	in	shape	and	size,	87,	87f	cancer.	As	a	consequence	of	surgery	to	the	lymphatic	system,	the	normal	flow	of	lymphatic	fluid	is	disrupted.	Figure	1-4	Xeromammography	image	displays	as	blue	toner
deposited	on	white	paper.	The	signal	is	used	to	create	a	real-time,	computer	displayed	image	of	the	impedance	of	the	underlying	tissue.	•	379	some	diagnostic	value.	Marker	Accuracy	Cases	Used	for	the	Evaluation	The	output	of	a	CAD	system	is	markers	at	locations	found	by	the	algorithm	to	have	suspicious	features.	In	such	cases,	an	extra	view	is
necessary	(Figure	10-14)	to	rule	out	cancer.	that	the	setting	will	be	similar	to	the	traditional	radiographic	examinations	that	she	has	experienced	previously:	a	cold,	sterile	room	with	a	large	intimidating	machine,	where	she	will	be	left	alone	and	exposed	while	the	technologist	hides	behind	a	lead	wall.	Perspect	Plast	Surg.	Kaizen	was	first	implemented
in	several	Japanese	businesses	during	the	country’s	recovery	after	World	War	II,	including	Toyota,	and	has	since	spread	to	businesses	across	the	world.12	The	Kaizen	philosophy	can	be	applied	to	any	type	of	business,	including	healthcare.	Note	that	0	has	a	different	location	for	each	biopsy	window.	Because	of	these	weaknesses,	new	technologies	and
methods	continue	to	be	devised	to	aid	radiologists	and	technologists	to	perform	at	an	even	higher	degree	of	perfection.	Evaluation	of	the	extent	of	disease:	tumor	size	and	surgical	planning.	If	the	patient	had	radiation	therapy	to	the	breast.	Follow-Up	on	Pathology	Reports	According	to	the	Mammography	Quality	Standards	Act	(MQSA),	mammography
facilities	must	attempt	to	procure	pathology	reports	on	patients	they	recommended	for	biopsy.	Carcinoma	A	malignant	neoplasm	made	up	of	epithelial	cells	tending	to	infiltrate	the	surrounding	tissues	and	give	rise	to	metastases.	Prevalent	cancer	rate	(first-time	screening	pts)	3.	MQSA	requires	all	mammographic	examinations	read	positive	for
cancer,	be	correlated	with	the	surgical	pathology	report.	An	inventory	of	the	number	of	films	consumed	throughout	the	analysis	should	be	kept	by	the	actual	amount	or	by	an	estimation	of	the	number	of	film	boxes	used.	As	the	atom	loses	spin	energy	and	begins	to	wobble,	it	is	now	that	the	atom	is	most	influenced	by	the	earth’s	stronger	magnetic
force.	MDRS—Physician	review	station.	It	is	soon	replaced	by	the	fully	processed	image.	While	reimbursement	rates	for	mammograms	have	increased	since	the	$55	fee	set	in	1991,	current	fees	still	fail	to	meet	the	true	cost	of	providing	a	mammogram,	especially	the	diagnostic	mammogram5.	23.	DNA	A	double-stranded	molecule	held	together	by
weak	bonds	between	base	pairs	of	nucleotides.	How	does	it	work?	This	volume	can	be	divided	into	slices	at	any	slice	thickness	and	in	any	plane.	•	False	negative	(FN)—Cancer	detected	within	1	year	of	a	mammogram	that	was	interpreted	as	normal,	also	known	as	a	“missed	cancer”	or	“interval	cancer.”	This	figure	is	the	most	difficult	to	categorize
accurately	because	the	biopsy	information	on	a	patient	who	was	recommended	to	have	a	biopsy	based	on	the	results	of	the	mammogram	is	not	always	available	to	the	mammographer	unless	the	patient	or	her	physician	inform	the	radiology	facility.	What	is	noise?	However,	the	excursion	of	the	biopsy	needle	during	core	biopsy	is	not	as	easily	monitored
because	of	the	rate	of	speed	at	which	the	needle	moves.	Currently,	FDA	recommends	that	mammography	facilities	use	only	lossless	compression	when	storing	the	data	from	FFDM	examinations.	Managed	care	programs	establish	policies	that	encourage	women	to	have	mammograms.	R	CC	A	R	CC	Figure	5-8	Pattern	distribution.	130	•	A	Unit	1	/
Mammography—Common	Topics	B	Figure	7-40	Checking	the	posterior	aspect.	(A)	Digital	mammogram	(B)	Magnified	view	of	mass	(C)	Tomosynthesis	slice	shows	mass	better.	Table	11-8	•	Example	of	Latent	Image	Fading	Data	for	a	Medical	X-ray	Filma	Time	delay	exposure	for	film	processing	(hours)	Percent	film	speed	Optical	density	difference
Percent	contrast	change	(average	gradient)	Flooded	Replenishment	Chemistry	should	be	used	within	2	weeks	of	mixing	the	concentrate	with	water.32	This	will	maintain	the	integrity	of	the	developer.	The	technologist	can	simply	rotate	the	breast	or	C-arm	slightly,	5°	to	10°,	to	modify	the	projection	and	eliminate	the	risk	of	vessel	puncture.	If	this	type
of	buildup	occurs,	the	silver	can	be	deposited	on	films,	or	can	cause	“wet	pressure.”	This	is	seen	as	a	decrease	in	contrast	and	an	increase	in	fog.	Marking	the	area	with	a	lead	BB	(arrowhead)	just	posterior	to	the	palpable	mass,	not	directly	over	it	(to	avoid	superimposing	the	marker	over	the	abnormality)	and	performing	a	45	SIO	magnified	tangential
view	(C)	reveals	the	palpable	mass	(arrows)	to	be	the	ill-defined	density	present	on	the	original	craniocaudad	mammogram.	This	was	the	first	significant	step	in	the	development	of	mammography	for	mass	screening.	True	negative	Cancer	is	not	detected	within	1	year	of	a	mammographic	examination	that	was	read	as	negative	for	cancer.	Extended
processing	Film	processing	that	involves	a	combination	of	increased	drop	time	in	the	developer	and	increased	developer	temperature	to	achieve	higher	contrast	with	less	radiation	dose	to	the	patient.	Mammographic	features	of	the	breast	and	breast	cancer	risk:	effects	with	time,	age,	and	menopause	status.	Jobsen	JJ,	Van	der	Palen	J,	Ong	F,	et	al.
Accept	or	Reject?	CR	is	an	example	of	nondirect.	Feig	S.	Soc	Gen	Intern	Med.	These	“patient	advocates”	often	work	as	a	liaison	between	the	patient	and	the	technologist	and/or	radiologist.	A	depth	coordinate	that	differs	greatly	from	the	expected	depth	should	raise	curiosity	and	at	least	a	recheck	of	parameters.	1998;208:251–260.	Medial	tissue	also
is	not	included	because	of	the	divergence	of	the	x-ray	beam.	PMTs	are	very	sensitive	and	have	a	wide	range	of	applications	including	medical	imaging.	McKinney	W.	The	stereotactic	procedure	is	less	dependent	on	clinician	skills	than	ultrasound	or	clinically	guided	methods	because	the	breast	is	immobile.	Fat	A	natural	oily	or	greasy	substance
occurring	in	animal	bodies,	especially	when	deposited	as	a	layer	under	the	skin	or	around	certain	organs.	All	of	this	digital	data	are	sent	to	the	short-term	image	server,	where	it	can	be	accessed	instantly	by	the	radiologist	at	the	soft	copy	review	workstation.	Yankaskas	BC,	Schell	MJ,	Bird	RE,	et	al.	A	quantum	efficient	system	produces	higher	quality
images	at	a	lower	dose.	Breast	biopsy	procedures	include	fine	needle	aspiration	cytology	(FNAC),	core	needle	biopsy	(CNB),	and	excision	biopsy	(surgery).	•	503	54.	This	method	produces	this	efficient	and	desirable	energy	state	by	turning	the	waveform	on	and	off	rapidly	and	using	only	the	peaks	of	each	USABLE	COMPONENT	OF	THE	WAVEFORM
180°	0°	45°	90°	135°	Figure	11-3	During	the	production	of	x-rays,	the	useful	portion	of	a	sine	wave	is	from	the	effective	voltage	up	to	the	peak	voltage	and	down	to	the	effective	voltage.	This	figure	illustrates	two	consecutive	yearly	mammograms	on	the	same	patient.	This	photon	may	have	more	collisions	and	give	up	more	of	its	energy,	always	at	a
different	quality	of	radiation.	Skin	thickening	and	nipple	inversion	area	also	present.	cancer	from	one	view	to	another,	distance	from	the	image	receptor	may	distort	it,	but	a	cancerous	mass	will	not	flatten	under	compression	to	the	same	extent	as	glandular	tissue	(Figures	10-9–10-11).	Matrix	size	The	size	of	an	image	measured	in	pixels.	Unfortunately
some	misconceptions	about	mammogra-	1.	Computed	tomography	guided	localization	of	clinically	occult	breast	carcinoma–the	‘N’	skin	guide.	This	calculation	is	used	when	abnormalities	are	found	at	the	time	of	the	first	screening	mammogram,	a	recall	for	further	evaluation,	Table	13-6	•	Audit	Calculations	DERIVED	DATA	EQUATION	Total	number	of
mammography	examinations	(100%)	Total	number	of	cancers	Total	number	of	patients	with	no	cancer	Positive	predictive	value	(PPV)	1.	Konica	introduced	a	processor	that	could	finish	a	film	in	45	seconds	in	1987.	protested	that	if	a	cancer	was	present,	their	fingers	would	find	it,	and	that	the	“new-fangled”	modality	was	not	only	unnecessary,	but
perhaps	insidious.	What	effect	on	the	abnormality	occurs	when	the	x-ray	tube	is	shifted	15°?	Bilateral	craniocaudal	mammograms	demonstrating	the	pattern	of	centrally	and	laterally	dispersed	glandular	tissue.	For	instance,	according	to	MQSA,	the	physicist	must	perform	annual	testing	of	the	mammography	unit,	but	if	the	facility	sees	a	large	number
of	patients,	it	may	be	useful	to	have	the	units	tested	semiannually.	1991;13:75–79.	This	should	not	vary	by	0.05	from	the	established	level	for	that	reading.	The	temperature	of	the	darkroom	should	be	set	at	approximately	70°F.	Luminance	A	measure	of	the	luminous	intensity	per	unit	area;	an	indicator	of	how	bright	a	particular	surface	will	appear	to
the	human	eye.	During	the	exam,	the	patient	told	the	technologist	about	a	lump	that	her	doctor	had	found.	To	achieve	the	highest	contrast	practically	attainable,	settings	of	25	kV	to	27	kV	should	be	used	in	screen/film	mammography”.8	“Settings	of	26–27	kV	may	be	useful	when	performing	magnification	or	grid	studies,	and	settings	in	the	low	20s	can
be	used	with	specimen	radiography”.9	Settings	of	25	kV	with	a	molybdenum	target	tube	create	the	highest	possible	image	contrast	while	maintaining	an	acceptable	radiation	dose	for	the	client.	This	is	especially	important	for	imaging	the	smallest	objects	and	for	the	lowest	contrast	objects,	and	manifests	itself	in	the	generally	superior	ACR	phantom
scores,	for	example.	2003;36(3):13.	Complete	necessary	paperwork	and	requisitions.	Because	many	skin	abnormalities	can	look	suspicious	mammographically,	and	may	not	be	immediately	evident	on	initial	inspection,	a	second	inspection	may	be	necessary	to	correlate	with	mammographic	findings	(Figures	10-6	and	10-7).	The	positioning	and	images
are	very	reproducible	so	that	scans	can	be	compared	from	one	date	to	another	for	changes.	However,	because	the	mammogram	is	not	100%	accurate	in	finding	all	cancers,	any	lump	or	other	symptoms	identified	by	the	patient	or	her	physician	should	be	addressed	specifically.	MALIGNANT	DISEASE	Breast	cancer	arises	from	the	glandular	tissue,	the
majority	of	which	lies	centrally	and	laterally	in	the	breast.	The	region	of	depolarization	can	extend	beyond	the	area	of	the	tumor	to	the	surface	of	the	skin.	Programming	needle	length	is	slightly	more	complicated.	RdiologyInfo.org.	In	actual	practice	we	find	if	a	facility	had	three	analog	units,	they	now	have	two	digital	units;	if	five	analog	units,	they	are
replaced	by	three	or	four	digital	units.	Rating	Performance—Sensitivity	and	Specificity	of	New	Technologies	Sensitivity	and	specificity	are	the	most	widely	used	statistics	to	describe	a	diagnostic	test	and	predict	its	usefulness.	Isodense	Equaling	the	same	density	of	surrounding	glandular	tissue.	It	points	out	insufficiencies	or	waste	in	the	imaging	chain
that	might	otherwise	go	unnoticed.	The	ink	is	important	because	if	the	patient’s	breast	inadvertently	moves	between	the	scout	film	and	needle	placement,	you	will	know	because	the	inked	area	will	also	shift.	The	straight	screw	trocars	are	more	useful	for	denser,	more	fibrous	breasts	where	the	screw-type	tip	can	better	grip	the	tissue.	The	following
paragraph	offers	a	basic	understanding	of	the	images	produced	during	breast	ultrasonography.	See	Dynamic	area	telethermometry	(DAT)	Data	collection	and	management	for	medical	audit,	302–308	derived	data,	303t,	304t,	305–306	raw	data,	303–305,	303t,	304t	Data	compression	electronic,	362	in	FFDM	network,	389	Data	migration	in	FFDM
network,	389	DCIS.	If	possible,	it	is	best	to	rotate	the	breast	upward	or	downward	to	fill	the	biopsy	window	rather	than	profiling	the	nipple.	Correlative	physical	examination	Physical	examination	that	links	the	resulting	image	with	physical	findings.	The	greater	the	heel	effect,	the	lower	the	intensity	of	the	x-ray	beam	at	the	anode	(nipple)	side.
Screening	mammography	for	younger	patients	with	strong	family	histories	of	breast	cancer	should	be	assessed	individually.	Radiology	The	branch	of	medicine	that	uses	ionizing	and	nonionizing	radiation	for	the	diagnosis	and	treatment	of	disease.	䊐	Verify	patients	do	not	bring	any	metallic	items	into	the	MRI	room.	If	the	lesion	is	in	the	lowerinner
quadrant,	introduce	the	needle	from	the	medial	side	of	the	breast,	which	is	compressed	in	the	mediolateral–lateral	position,	with	the	compression	device	centered	over	the	lower	half	of	the	breast.	The	breast	tissue	reblossoms,	in	its	entirety,	from	larger	ducts	to	the	smaller	ductal	structures,	causing	an	overall	increase	in	glandular	tissue.	Genes	signal
the	cell	to	turn	on	or	off	at	appropriate	times	according	to	their	unique	code	to	transfer	and	exchange	necessary	chemicals	within	the	cell’s	cytoplasm	to	differentiate	cell/tissue	types	(as	skin,	blood,	bone,	nerve,	breast,	etc.),	control	growth,	and	repair	and	replace	functioning	specialized	breast	cells.	Bibliography	Monsees	BS,	Destouet	JM.	See	Thin
film	transistor	(TFT)	Thermography,	513–514	Thermotrex	Corporation,	313	Thin	breast	stereotactic	biopsy	and,	positioning	for,	472	Thin	film	transistor	(TFT)	array,	in	indirect	detector,	355,	355f	in	pixels,	332–333,	333f	Thin	pedicle,	positioning	in,	161,	165–166,	165f	Three-dimensional	thinking,	175–183	Time	selection,	221	Time-to-echo	(TE),	487
Time-to-repetition	(TR),	487	Tissue	distortion,	in	breast,	201,	205,	205f,	206f	Tissue	expansion,	535,	536f	Tissue	marker	clips,	432,	432f	Tissue	overlap,	188	Tomosynthesis,	319f,	516–517,	517f,	518f	Training,	staff	for	FFDM	conversion,	364	TRAM	flap.	This	is	accomplished	by	contrast	and	edge	enhancement,	spatial	and	frequency	filtering,	and	by
suppressing	electronic	noise.	A	full	evaluation	can	improve	both	sensitivity	and	specificity	of	the	mammogram	and	ultimately	reduce	the	mortality	rate.	The	milliampere-second	readout	and	OD	readings	of	the	films	are	recorded.	Size	of	practice,	location,	services	offered,	potential	growth	expectations,	profile	of	managed	healthcare	payers,	details	of
other	systems	that	need	to	be	integrated	with	the	new	equipment,	data	storage	requirements,	etc.	Improvements	came	rapidly	in	equipment,	accessories,	compression	devices,	film,	and	techniques	to	better	image	glandular	breasts	and	breast	cancers.	Maximizing	Breast	Support	Placement	In	general,	the	technologist	can	achieve	greater	access,
especially	for	posterior	abnormalities,	by	moving	the	breast	support	as	close	to	the	breast	as	possible	and	by	overemphasizing	this	maneuver.	Springfield,	IL:	Charles	C	Thomas;	1964.)	228	•	Unit	2	/	Film/Screen	Mammography	“According	to	Johns	and	Cunningham,	in	soft	tissue	at	20	keV	there	is	a	70%	likelihood	of	photoelectric	absorption	and	a
30%	chance	of	Compton	interaction.	MQSA	regulates	five	areas:	(1)	site	survey	questionnaire,	(2)	phantom	image,	(3)	TLD	dose,	(4)	clinical	image,	and	(5)	processor	performance.The	Secretary	of	the	Department	of	Health	and	Human	Services	designated	the	FDA	to	oversee	MQSA.	This	helps	to	prevent	colloidal	silver	from	the	films’	emulsion	settling
on	the	rollers.	Davis	PS,	Wechsler	RJ,	Feig	SA,	March	DE.	Chapter	7	/	Mammographic	Positioning	R	MLO	L	MLO	A	B	R	MLO	L	MLO	R	MLO	L	MLO	R	MLO	L	MLO	D	C	R	MLO	L	MLO	R	MLO	L	MLO	E	F	G	Figure	7-41	The	MLO.	REVIEW	QUESTIONS	Figure	12-13	X-ray	equipment	occasionally	will	malfunction	and	cause	an	artifact.	Their	National
Public	Health	Service	reports	up	to	63%	reduction	in	mortality	as	a	consequence	of	their	long-term	(35	years)	use	of	screening	mammography	for	their	age-eligible	population.9	In	the	United	States	there	is	contention	as	to	the	reduction	in	mortality,	with	ranges	from	17%	to	30%	in	women	aged	40	to	4910	and	20%	to	35%	for	women	aged	50	to
69.11,12	Higher	compliance	rates	with	screening	guidelines	would	help	the	United	States	achieve	these	remarkable	reductions	in	mortality	experienced	by	our	Scandinavian	colleagues.	Radiologic	Society	of	North	America;	1994.	They	take	an	active	role	in	guarding	their	health.	There	are	several	different	operating	systems	used,	the	choice
depending	on	the	function	and	power	needed.	If	the	abnormality	is	evident	on	the	CC	projection,	then	noting	the	abnormality’s	movement	on	the	slight	oblique,	MLO	and	SIO,	may	be	useful	to	determine	location.	When	film	is	exposed	to	excessive	heat,	its	emulsion	softens	Chapter	12	/	Darkroom	and	Processing	Considerations	in	Mammography	•	275
of	the	film,	necessary	to	image	microcalcifications	and	borders	of	lesions,	and	thus	may	cause	a	misdiagnosis.	Breast	neoplasma	in	women	treated	with	x-rays	for	acute	postpartum	mastitis:	a	pilot	study.	(C)	The	breast	is	gently	massaged	to	promote	uptake	of	the	radioactive	material	by	the	lymphatic	system.	Common	complaints	by	technologists	in
the	digital	mammography	world	include	back	pain	and	sore	feet	(because	they	are	doing	less	walking	and	more	standing	in	one	place),	carpel	tunnel	problems	(due	not	only	to	the	repeated	wrist	movement	Chapter	16	/	Digital	Integration	and	Workflow	in	Mammography	•	365	changes	before	you	face	them.	Specimen	Tissue	samples	taken	from	the
breast	or	lymph	nodes.	Stamford,	CT.)	352	•	Unit	3	/	Digital	Mammography	A	B	Figure	15-39	(A)	The	CR	cassette	opens	inside	the	IP	Reader	and	the	photostimulable	phosphor	plate	is	removed	from	the	cassette.	Tumor	boards	consist	of	medical	experts	from	all	relevant	disciplines	who	consult	on	the	best	course	of	treatment	for	an	individual	patient.
(C1)	Histologic	grade	of	breast	cancer	shows	little	effect	on	survival	as	long	as	the	cancer	detected	is	under	10	mm	in	size.	html?file=protocol_docs/A6666partial_summary.pdf.	Mammography	is	capable	of	detecting	cancer	at	a	much	smaller	size	(Figure	2-10)	than	BSE	or	CBE.	standard,	252–254	extended-cycle,	278	image	quality	on,	factors
affecting,	263–254,	264t	latent	image	fading	on,	255,	255t	optimal,	256	processor	maintenance,	276–278	sensitometry	in,	256	standard,	278	test	tools	in,	256–262	Processing	artifacts,	279,	279f	Processor	QC.	A	radiology	technique	that	uses	high-frequency	sound	waves	to	produce	images	of	the	organs	and	structures	of	the	body.	Harvey	SC,	DiPiro	PJ,
Meyer,	JE.	This	is	referred	to	as	“double	compression.”	Because	the	tissue	is	thinner,	it	requires	less	exposure	time	for	penetration	and	motion	artifacts	are	reduced.	Cambridge:	Blackwell	Science;	1996:168–169.)	•	471	472	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	12	11	1	10:00	2	9	3	4	8	5	7	6	image	receptor	biopsy	window
(Figure	20-79).	Darkroom	and	film-processing	chores	are	eliminated.	128	•	Unit	1	/	Mammography—Common	Topics	A	B	C	D	Figure	7-37	(A-E)	Illustrates	the	placement	of	the	image	receptor	for	the	MLO.	Figure	22-10	ABUS,	developed	by	U-Systems	(San	Jose,	CA).	Most	films	are	sensitive	even	to	the	light	radiated	through	safelight	filters.	The	cost-
effectiveness	of	fine-needle	aspiration	cytology	and	14-gauge	core	needle	biopsy	compared	with	open	surgical	biopsy	in	the	diagnosis	of	breast	carcinoma.	The	biopsy	needles	for	spring-loaded	devices	have	two	parts:	an	inner	stylet,	cut	Figure	20-30	Various	length	ultrasound	devices	displayed.	40.	In	this	case,	the	abnormality	is	positioned	in	the
scout	image	(A)	in	the	negative	half	of	the	biopsy	window,	at	approximately	–9	mm.	Place	the	image	receptor	above	the	breast	at	a	level	that	allows	adequate	visualization	of	the	breast/or	high	abnormality.	Sartorious	14.	In	the	digital	world,	we	rarely	have	underexposed	or	overexposed	images.	Semin	Nucl	Med.	Chapter	7	/	Mammographic	Positioning
A	•	157	B	Figure	7-80	The	captured	lesion	(CL)	or	“coat	hanger”	view.	Often	residual	tumor	in	the	biopsy	cavity	can	be	visualized	with	contrast	enhanced	MRI.	The	ACR	has	long	lobbied	for	increased	reimbursement	for	mammograms,	citing	the	artificially	low	cost	for	screening	mammograms	that	was	set	in	the	late	1970s	and	early	1980s	as	the	lure
to	bring	women	back	into	the	mammography	room	after	the	1976	x-ray	dose	controversy	frightened	women	into	staying	away	from	having	mammograms.	A	coned-down	magnified	view	(B)	acquired	in	a	30°	SL–IM	(SIO)	projection	demonstrates	this	abnormality	(arrow)	in	fat,	increasing	the	subject	contrast	and	substantiating	a	real	abnormality	rather



than	a	pseudo	mass.	The	ratio	of	compression	with	lossless	is	about	2:1.	These	were	readily	visualized	on	a	xeromammogram	and	sometimes	simulated	the	calcium	of	a	breast	carcinoma.	When	phototiming	the	breast	that	is	adipose	and	glandular,	the	pickup	often	needs	to	be	advanced	to	stay	under	the	glandular	tissue	when	changing	from	the
craniocaudal	position	to	the	oblique	position	(Figure	11-42).	Tamoxifen/Raloxifene:	Receptors	on	the	surface	of	the	cancer	cells	prefer	tamoxifen	or	raloxifene	over	estrogen	or	progesterone.	It	is	cost	effective.	See	Nationwide	Evaluation	of	X-ray	Trends	(NEXT)	NIH.	1984;13(5):86.)	compression	of	the	breast.	1998;82:1867–1873.	Those	who	perform
BSE	feel	“things”	in	the	breast.	The	MQSA	Final	Rules	dictates	that	a	single	view	screen-film	mammogram	should	measure	no	more	than	300	mrad	average	glandular	dose	when	a	grid	is	employed.8	Compared	with	the	8	to	12	rad	of	exposure	that	was	received	by	the	patient	in	the	early	1970s,	radiation	dosage	to	the	breast	tissue	has	been	reduced
substantially.	All	x-ray	images	exhibit	this	noise	or	mottle.	•	Accessibility	to	an	abnormality’s	location	may	be	difficult.	The	overwhelming	majority	of	abnormal	mammograms	are	caused	by	benign	processes.	Pulse	sequences	and	system	interfaces	for	interventional	and	real-time	MRI.	77.	108	•	Unit	1	/	Mammography—Common	Topics	on	breast
mobility	as	it	applies	to	each	individual	projection	below.	Consolidation	of	Services	Access	to	community-based	mammography	services	may	worsen	with	fewer	locations.13–17,23,29,30	Smaller	and	rural	communities	appear	to	experience	greater	difficulty	recruiting	and	holding	radiologists	and	mammography	technologists.	Mottle	Noise.	4th	ed.
“Sensitometric	changes	such	as	higher	fog	and	higher	contrast	can	result	when	overde-	•	249	velopment	occurs,	and	lower	speed	and	lower	film	contrast	will	result	when	underdevelopment	occurs.	Better	visualization	of	microcalcifications	due	to	the	superior	dose	performance	for	the	smallest	objects.	Radiation	therapy,	targeted	A	procedure	that
uses	computers	to	create	a	3D	picture	of	the	tumor	in	order	to	target	the	tumor	as	accurately	as	possible	and	give	it	the	highest	possible	dose	of	radiation	while	sparing	normal	tissue	as	much	as	possible.	It	is	so	named	because	it	begins	in	the	cells	lining	the	ducts	of	the	breast.	Lasting	only	a	few	minutes.	2006;187:38–41.	Discuss	the	“Standard	of
Care”	technologies	in	use	today	and	how	their	specificity	and	sensitivity	dictate	the	way	they	are	used	within	a	breast	imaging	practice.	This	is	a	true	statement,	but	again,	a	subjective	evaluation.	Artifacts	Something	observed	in	an	image	that	is	not	naturally	present	but	occurs	as	a	result	of	image	processing	or	that	is	in	or	on	an	object	being	imaged.
This	is	verified	by	using	sensitometry”.42	Film	Contrast	Film	contrast	is	affected	by	the	following:	•	Film	type—every	film	has	a	published	AG.	1989;173:57–59.	The	client	will	not	allow	adequate	compression	of	the	breast.	A	third	benefit	is	the	ability	to	access	images	at	any	time.	In	1901,	Pierre	Currie	loaned	a	rubber	coated	radium	sulfate	capsule	to
a	Paris	physician	to	treat	Lupus,	using	it	as	a	skin	applicator.15	In	the	United	States,	Robert	Abbe	was	the	first	physician	who	urged	treating	tumors	using	radium	brachytherapy.16	Today’s	brachytherapy	for	breast	cancer	uses	Iridium-192.	An	exception	is	made	for	a	C-section	scar.	•	327	Four	Basic	Functions	The	four	basic	functions	in	x-ray	image
production	are:	1.	Barrel	Chest	(Pigeon	Breast)	The	chest	wall	excessively	protrudes	outward	in	this	body	habitus	(Figure	8-6).	After	age	40,	women	should	have	a	breast	exam	by	a	health	professional	every	year.	First,	the	abnormality	of	interest	is	an	extended	distance	The	Thin	Breast	The	thin	breast	can	pose	stroke	margin	difficulties.	(Continues	on
next	page)	CC	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	E	F	G	Figure	20-55	(continued)	A	LM	scout	projection	(E)	demonstrates	the	abnormality	(arrow).	44.	If	installed	incorrectly,	heat	that	builds	up	inside	the	fixture,	even	with	the	correct	wattage	bulb,	may	cause	the	filter	to	crack	and	leak	“unsafe”	white	light.	Vol.	Page	DL,	Anderson
TJ.	340	•	Unit	3	/	Digital	Mammography	DIGITAL	MAMMOGRAPHY	DEPARTMENT	The	digital	mammography	department	has	finally	caught	up	with	the	other	medical	imaging	services—using	sophisticated	systems	to	capture	images,	and	send	and	store	those	images	and	related	information	electronically	(Figure	15-19).	Chapter	15	/	Creating	the
Digital	Image	4.	“analyzed	342	women	who	had	suspicious	breast	lumps	to	determine	if	preoperative	mammography	could	improve	the	malignancy	yield	of	biopsy	procedures.	A	high-volume	facility	performs	15,000	or	more	mammograms	a	year;	low	volume	is	4000	or	fewer	studies.	Even	if	the	larger-breasted	patient	does	fit	entirely	on	the	smaller
imaging	surface,	it	may	not	be	possible	to	image	the	breast	adequately	with	two	views.	B	Figure	10-24	True	lateral	for	milk	of	calcium.	Invasive	breast	needle	biopsy	has	replaced	surgical	excisional	biopsy	for	diagnosing	most	breast	abnormalities.	Reassessment	of	breast	cancers	missed	during	routine	screening	mammography.	Our	interaction	with
the	client	is	similar,	whether	imaging	in	the	analog	or	digital	environment,	with	one	notable	exception.	Cambridge:	Blackwell	Science;	1996:45.)	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	•	435	Figure	20-28	Specimen	comparison.	Genetic	counseling	An	educational	counseling	process	for	individuals	and	families	who	have	a	genetic	disease
or	who	are	at	risk	for	such	a	disease.	The	range	of	response	of	the	film	emulsion	is	known	as	the	Hurter	&	Driffield	Sigmoid	curve,	better	known	as	the	H&D	curve.	J	M	LM	112	•	Unit	1	/	Mammography—Common	Topics	Diagnosis	of	a	small	carcinoma	was	impossible,	and	the	radiologist	depended	on	skin	thickening	and	retraction	to	help	find	even
large	cancerous	tumors.	There	are	many	advantages	for	this	procedure:	skin	to	the	breast	area;	the	blood	supply	for	the	tissue	is	maintained	(Figure	23-18).	•	Easy	to	pull	up	images	if	a	referring	doctor	or	surgeon	calls	to	discuss	a	patient.	Lossless	compression.	Reduced	radiation	dose	(by	decreasing	breast	thickness,	fewer	photons	are	needed	to
expose	the	image	receptor).	The	important	point	is	to	minimize	the	“dead	space”–	any	area	of	the	Bucky	on	which	breast	tissue	rests	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	primary	radiation	unabsorbed	scattered	radiation	•	231	absorbed	scattered	radiation	primary	radiation	lead	grid	strip	CR	radiotransparent	strip	film
object	scattered	radiation	grid	film	Figure	11-15	Location	and	function	of	a	grid	(inset:	detail	of	a	grid).	Figure	11-26	The	chest	wall	edge	of	the	compression	device	must	have	a	straight	edge.	(L)	Posterior	view	of	completed	projection.	Instead,	focus	on	imaging	the	entire	breast	during	positioning,	rather	than	producing	the	“perfect”	mammogram.
Some	are	sponsored	through	private	grants	and/or	federal	program	moneys.	The	level	I	and	level	II	lymph	nodes	are	sampled.	•	PPV2—(On	the	basis	of	a	reading	of	“Biopsy	Recommended”)	PPV2		TP(TP		FP)	This	is	the	percentage	of	cases	diagnosed	as	cancer	based	on	the	recommendation	for	a	biopsy.	When	comparing	the	MLO	projection	to	the	true
lateral	projection,	a	medial	lesion	will	move	up	on	the	lateral	from	its	position	on	the	MLO	(Figure	9-9).	This	could	benefit	their	patients	with	specific	needs,	in	particular	those	who	may	need	financial	or	emotional	support	systems.	This	is	accomplished	by	electronically	turning	on	and	off	a	switch	connected	to	that	specific	pixel.	Mooyaart	EAQ,
Veltman	J,	Boetes	C,	Blickman	JG.	The	workshop	was	called	“Breast	Imaging:	State	of	the	Art	and	Technologies	of	the	Future.”	The	attendees	promoted	formation	of	the	National	Digital	Mammography	Group.	The	concept:	if	all	the	pixels	were	exposed	to	a	uniform	x-ray	field,	the	voltage	signal	in	all	pixels	would	be	equal.	PR	positive	An	indication	of
the	presence	of	the	progesterone	hormone.	Coons	T.	The	electronic	version	of	the	mammography	image	or	related	documents.	If	the	filaments	are	of	relatively	large	diameter	and	confined	to	a	compact	bundle,	then	the	image	is	generally	quite	black,	but	covering	power	is	reduced.	As	of	June,	2010,	almost	66.5%	of	all	mammography	units	in	the
United	States	(8,312/12,492)	are	now	FFDM.2	Compare	this	with	January,	2006,	only	3	months	after	the	release	of	the	DMIST	results,	when	only	9%	of	facilities	were	embracing	FFDM.	Data	transfer	rate	The	rate	at	which	data	passes	between	devices.	Some	types	of	extraneous	scar,	mole,	and	nipple	markers	can	produce	a	type	of	noise	that	may
interfere	with	the	interpretation	of	the	screening	mammogram.	An	Institutes	of	Medicine	report	cites	several	workforce	concerns.	Imaging	the	axilla	enables	the	radiologist	to	detect	an	otherwise	occult	recurrence	(Figure	8-10).	This	process	is	called	photo-stimulated	luminescence.	Sensitometer	The	sensitometer	(Figure	13-1)	is	used	in	the	darkroom
to	sensitize,	or	expose,	a	step-wedge	pattern	of	varying	densities	on	an	x-ray	film.	The	disadvantage	is	a	more	pronounced	heel	effect:	a	reduction	in	beam	intensity	as	viewed	from	the	chest	wall	to	the	nipple.	Many	student	technologists	have	had	the	benefit	of	learning	from	the	expertise	in	positioning,	quality	assurance,	and	compassion	shown	by	the
authors	over	the	years.	B	Figure	10-4	Prior	mammograms.	American	College	of	Gynecology	(ACOG)	An	organization	of	doctors	of	who	deliver	babies	and	treat	women’s	health	issues.	Note	the	architectural	distortion	on	the	CC	projection	resolves	on	the	other	angled	views.	•	To	describe	the	evolution	of	department	workflow	efficiencies	with	the
introduction	of	digital	mammography.	Half	the	battle	is	learning	the	language	that	comes	along	with	digital	imaging.	Digital	Mammography.	Probe	removal	in	between	samples	is	not	necessary	as	the	collection	chamber	closes	for	rotation	and	the	suction	stylet	transports	the	sample	for	retrieval.	In	the	United	States	the	standard	is	60	c/sec	or	60	Hz.
However,	electronic	circuits	require	direct	current	(DC	power).	Published	reports	have	noted	that	the	recall	rate	may	decrease	as	the	reader	becomes	more	experienced.16,19	Analysis—On	the	basis	of	published	studies15–19	the	recommended	recall	rate	should	be	10%	or	less.	Presently,	a	unit	operating	at	28	kVp,	which	is	considered	a	normal
clinically	used	kilovolt	peak,	should	be	capable	of	an	output	of	at	least	4.5	mGy	of	air	kerma	per	second	(513	mR/sec).	Mammography	of	autologous	myocutaneous	flaps.	The	total	U.S.	population	is	forecasted	to	exceed	400	million	by	2050.	Use	of	HRT	throughout	the	postmenopausal	years	causes	some	of	the	glandular	tissue	to	be	retained.	(C)	The
Beekley	Skin	Marking	System	standardizes	the	shapes	used	to	mark	for	different	reasons:	the	pellet	marks	the	nipple,	the	triangle	is	used	to	mark	palpable	masses,	the	circle	is	used	to	advise	the	radiologist	of	a	skin	mole	or	nevus,	and	lines	are	used	to	indicate	surgical	scars.	During	1991,	seven	NCI-sponsored	studies	of	white	women	reported	that
although	90%	of	the	women	had	clinical	breast	examinations	performed	by	their	health	care	providers	during	the	past	year,	only	25%	to	41%	had	mammograms.51	Incredibly	this	was	double	the	compliance	rates	from	5	years	earlier.	Each	has	its	advantages	and	disadvantages.	Use	the	French	curve	to	connect	the	dots	(Figure	11-56).	The	terminal
ductule	is	a	blind	ending	to	the	ductal	pattern	corresponding	to	the	acinus	fatty	tissue	vein	subsegmental	duct	segmental	duct	lobule	(plural—acini),	the	saclike,	functional,	milk-producing	unit	of	the	breast.	If	necessary,	roll	or	reposition	the	breast.	Fischer	and	LoRad	simultaneously	introduced	small-field	digital	mammography	for	use	with
stereotactic	core	biopsies	(see	Chapter	20).	Kaizen	Japanese	philosophy.	Serving	as	a	flag	for	the	mammographer	to	pay	attention	to	the	area,	architectural	distortion	may	be	the	only	indication	that	an	otherwise	obscured	mass	is	present.	Recommended	Specifications	for	New	Mammography	Equipment.	This	film	also	demonstrates	guide	shoe	marks
caused	by	improperly	adjusted	guide	shoes	(arrows).	(I)	Using	the	foot	pedal,	lower	the	compression	paddle	while	holding	the	breast	in	place.	The	computer	uses	a	look-up	table	(LUT)	for	image	processing;	it	compares	your	image	to	what	it	“should	be.”	If	your	image	is	“off,”	the	computer	uses	the	LUT	to	correct	density	and	contrast	for	display.8,14
6.	Philadelphia:	Lippincott	Williams	&	Wilkins;	2006.)	an	axillary	dissection	was	done,	and	especially	if	radiation	treatments	included	the	axillary	region	(Figure	23-16).	For	instance,	if	the	rest	of	the	facility	already	uses	digital	imaging	and	a	PACS	and	network	are	in	place,	computed	ray	(CR)	mammography	might	be	a	practical	way	for	that	facility	to
convert	to	FFDM.	Summary	of	presentation	screening	outcomes:	clinical	experience	with	service	screening	using	modern	mammography.	Contrast	density	Difference	between	two	adjacent	areas.	Phantom	Imaging	One	of	the	most	important	aspects	of	a	QA	program	is	phantom	imaging.	Compress	as	normal.	Technical	aspects	of	positron	emission
tomography/computed	tomography	fusion	planning.	A	craniocaudad	mammogram	(A)	demonstrates	a	change	in	the	outline	of	the	glandular	tissue	(arrow)	in	comparison	to	the	previous	mammogram	1	year	earlier	(B).	The	primary	responsibilities	include:	answering	questions	from	patients	and	their	waiting	family	members;	assisting	handicapped
patients;	providing	personal	attention	to	each	patient;	and	offering	compassion	and	reassurance.	This	draws	the	cellular	material	into	the	lumen	of	the	needle	(Figure	19-15).	NIH	Consensus	Development	Conference	Statement:	Washington	DC,	January	23,	1997.	If	you	are	a	mammography	technologist	with	computer	skills,	the	transition	is	virtually
painless;	if	you	are	not	computer	savvy,	the	difficult	part	of	learning	digital	is	mastering	the	computer.	These	subtypes	are	associated	with	differences	in	clinical	outcome:	•	Longest	survival	times—luminal	A	tumors	•	Intermediate	survival	times—luminal	B	tumors	•	Shortest	survival	times—basal-like	and	HER2-positive	tumors	Clinical	trials	underway
in	Europe	and	in	North	America	will	improve	the	ability	to	tailor	therapy	on	an	individual	basis.19	PREVENTION	Humans	are	fortunate:	we	can	prevent	some	types	of	disease	and	have	learned	how	to	cure	others.	Two	craniocaudad	mammograms	of	the	same	woman	in	1976	(A)	and	1990	(B).	Prior	mammograms	3.	Rochester:	Mt.	Hope;	1994.	See
Heurter	and	Driffield	(H&D)	characteristic	curve	Health	insurance	cancer	screening	and,	22,	23t	Health	Insurance	Plan	of	New	York	(HIP),	21	Index	Health	Insurance	Portability	and	Accountability	Act	(HIPAA),	34	Health	level	7	(HL7),	383	Heel	effect	x-ray	tubes	and,	238–240,	239f,	240f	Hematoma,	98,	99f	Hematoma/seroma,	529	breast,	205–206,
208f	Heurter	and	Driffield	(H&D)	characteristic	curve,	249,	257,	257f	High-frequency/constant	potential	mammography	units,	225–226,	226f	advantages	of,	226	dose-yield	of,	225,	226f	skin	dose	and,	225–226,	226f	space	requirements	for,	226	High	half-value	layer	(HVL),	4	High-transmission	cellular	(HTC)	grid,	231–232,	232f	vs.	February	5,	2001:
13–16.	2007;99(15):1141–1143.	Gradients	also	determine	the	orientation	plane	for	imaging.	Malignant	Masses	The	typical	malignant	mass	is	spiculated	and	usually	of	greater	density	than	surrounding	glandular	tissue.	The	ACR’s	mammography	accreditation	program:	ten	years	of	experience	since	MQSA.	Terminal	duct	lobular	unit	(TDLU)	The
majority	of	benign	and	malignant	breast	disease	occurs	in	the	terminal	duct	lobular	unit	(TDLU).	A	B	Figure	6-13	(A)	Nipple	with	discharge.	b	should	also	be	advised	that	sudden	termination	of	caffeine	intake	could	cause	severe	withdrawal	headaches;	however,	gradually	decreasing	intake	can	alleviate	this	problem.	A	doctor	can	aspirate	fluid	from	a
cyst	or	joint.	Compression	Device-to-Receptor	Distance	Kilovoltage	This	distance	(with	the	compression	device	raised	as	far	away	from	the	IRSD	as	possible)	should	allow	adequate	space	when	positioning	an	obese	woman	for	an	oblique	view,	when	magnifying	an	area	in	a	large	breast,	or	when	raising	the	compression	device	over	the	needle	during
preoperative	localizations.	Most	likely,	a	single	vendor	will	not	be	able	to	solve	all	of	your	equipment	needs,	which	may	include	not	only	the	mammography	unit	but	also	the	Radiology	Information	System	(RIS)	functions	such	as	scheduling	and	reporting;	and	modality	worklist	and	PACStype	functions	that	include	acquisition,	display	distribution,
workstations,	archiving,	and	disaster	recovery.	The	radiologist	must	move	the	image	superior-	inferior-anterior	and	posterior	to	inspect	all	of	the	breast	tissue,	one	section	at	a	time	(Figure	15-30).	These	include	determining	the	extent	of	disease	in	a	patient	who	has	recently	been	diagnosed	with	breast	cancer;	following	a	breast	cancer	patient’s
response	to	chemotherapy;	follow-up	imaging	for	patients	with	a	personal	history	of	breast	cancer	to	determine	recurrence,	or	to	evaluate	surgical	scars;	to	search	for	an	occult	primary	cancer;	silicone	implant	evaluation	for	rupture,	and	screening	for	patients	with	a	high	risk	of	developing	breast	cancer.	The	breast	is	an	apocrine	sweat	gland;	it
secretes	milk.	Fortunately,	four	out	of	every	five	breast	biopsies	bring	good	news	and	are	benign.	Workbook	for	Quality	Mammography.	RFPs:	Choosing	a	Vendor(s),	Site	Visits	When	making	any	large	purchase	for	a	facility,	it’s	always	wise	to	use	an	RFP—request	for	proposal—process.	Change.	Core	biopsy	requires	positioning	of	the	abnormality	as
close	to	the	biopsy/	compression	plate	as	possible	(for	easier	access,	accuracy,	and	stroke	margin),	thereby	increasing	the	possibility	of	nonvisualization.	Barlow	WE,	White	E,	Ballard-Barbash	R,	et	al.	DESCRIPTIVE	TERMINOLOGY	Four	quadrants	divide	the	breast:	upper-outer	quadrant	(UOQ),	upper-inner	quadrant	(UIQ),	lower-outer	quadrant
(LOQ),	and	lower-inner	quadrant	(LIQ).	All	mammographic	equipment	can	malfunction;	such	equipment	includes	the	x-ray	generation	equipment,	the	processing	equipment	and	chemicals,	the	films,	screens,	and	cassettes,	and	also	the	personnel	involved	in	procurement	and	interpretation	of	the	images.	Turn	the	C-arm	approximately	125	laterally	to
the	ipsilateral	side.	It	helps	to	have	the	patient	bend	laterally	to	the	ipsilateral	side.	Accessed	April	21,	2010.	Cambridge:	Blackwell	Science;	1996:16.)	millimeters,	defines	the	location	of	point	“0”	for	the	vertical	and	horizontal	axes,	and	divides	the	biopsy	window	into	positive	and	negative	halves,	or	quadrants.	Understanding	the	Emotional	Response
to	Mammography.	Meanwhile	the	number	of	mammograms	performed	continues	to	increase.	(A)	The	left	CC	demonstrates	a	spiculated	abnormality	(arrow).	Having	a	protocol	and	procedure	for	disinfection	is	a	requirement	of	the	Mammography	Quality	Standards	Act.	The	different	algorithms	(an	“algorithm”	is	a	method	of	applying	mathematical	or
logical	tools	to	a	task,	in	this	case	by	a	computer)	are	usually	built	around	well-known	techniques	based	on	computer	vision	or	image	analysis	from	266	•	Unit	2	/	Film/Screen	Mammography	Figure	11-61	The	CAD	markings	display	on	a	monitor	in	low-resolution	images,	requiring	the	radiologist	return	to	viewing	the	actual	film	hanging	on	the	viewbox.
Chapter	10	/	Practical	Applications	in	Problem	Solving	•	209	A	Figure	10-36	Reduction	mammoplasty.	When	screening	the	asymptomatic	population,	we	search	for	the	earliest	signs	of	breast	cancer,	to	detect	very	small	lesions.	2005;103:898–905.	Computers	and	their	software	instructions,	called	algorithms,	process	the	numbers	into	meaningful	data.
Breast	Thickness	Scale	Separate	scales	for	grid	versus	nongrid	versus	magnification	imaging	should	be	available.	Feig	SA,	Ehrlich	SM.	(B)	Pregnant	state.	90	•	Unit	1	/	Mammography—Common	Topics	Table	6-3	•	Mammographic	Characteristics	of	Calcifications	Shape	Density	Distribution	Definition	Unilateral	or	bilateral	Surrounding	tissue	BENIGN
MALIGNANT	Round,	ring-like	Same	density	Scattered;	benign	Ca	can	also	be	clustered	Well-defined	borders	If	the	same	type	of	calcifications	occur	in	both	breasts,	they	are	more	likely	benign	If	the	calcium	is	seen	within	a	benignappearing	mass	or	if	the	tissue	surrounding	the	calcium	appears	normal,	this	is	a	benign	indicator	Can	be	benign	Varying
shapes	Varying	densities	Clustered	Poorly	defined	borders	Unilateral	Increasing	in	number	from	prior	mammogram	Size	Can	be	large	or	small	If	there	is	architectural	or	parenchymal	distortion	associated	with	calcium,	malignancy	must	be	considered	Not	an	indicator	alone	but,	when	considered	with	other	characteristics,	can	indicate	malignancy
Most	often	small	L	CC	A	Figure	6-19	(A)	Skin	calcifications	(arrowheads),	often	appearing	medially,	are	typically	ring-like	with	radiolucent	centers.	DICOM	information	object	descriptor	(IOD)	Represents	how	entities,	such	as	mammography	images,	are	described	by	the	DICOM	Standard	with	generic	and	specific	information	tags	contained	in	the
DICOM	header	of	the	image.	Often	the	skin	turns	pink,	red,	or	tan	and	becomes	sensitive	and	irritated;	applying	creams	and	other	medicines	can	often	soothe	this.	extremely	difficult;	however	the	client	can	make	an	informed	decision	about	scheduling	if	she	has	a	regular	menstrual	cycle.	178	•	Unit	1	/	Mammography—Common	Topics	3.	The	patient
should	at	first	stand	sideways	to	the	unit.	(A)	Craniocaudal	mammogram	of	a	woman	with	anorexia	nervosa.	If	the	patient	has	not	had	a	mastectomy,	it	is	sometimes	necessary	to	bring	a	portion	of	the	breast	under	compression	(Figure	7-66).	Which	procedure	has	historically	had	the	highest	compliance	rates	whether	or	not	a	person	has	health
insurance?	The	CPU	consists	of	two	components:	the	arithmetic	logic	unit	(ALU),	which	performs	all	logical	and	arithmetic	operations,	and	Glossary	the	control	unit,	which	receives	instructions	from	memory,	decodes,	and	executes	them.	•	When	depth	is	determined	from	the	proximal	aspect	of	the	compressed	breast:	Stroke	margin		(compression
thickness	4	mm)	(prefire	depth		stroke).	Therefore,	the	dose	yield	of	the	multipulse	generator	reduces	exposure	times	by	approximately	40%	than	that	of	a	conventional	single-phase	generator.	Breast	conservation	is	a	safe	method	in	patients	with	small	cancer	of	the	breast.	MRI’s	role	in	assessing	and	managing	breast	disease.	The	Scout	and	Stereo
Pair	Acquiring	a	scout	image	of	the	abnormality	is	the	first	step	in	obtaining	the	stereo	pair.	(C3)	Cumulative	survival	of	women	aged	40	to	74	with	grade	3	invasive	ductal	carcinoma	(NOS)	by	tumor	size.	Our	first	decade	with	digital	mammography	introduced	a	total	change	to	our	workflow.	Enlargement	of	a	single	lobule	exhibiting	the	intralobular
stroma	(a	highly	specialized	tissue)	and	other	structures.	An	abscess	presents	mammographically	as	a	well-circumscribed	mass	with	a	density	Hematoma	(Contusion)	A	hematoma	can	occur	following	injury	or	surgery	when	there	is	bleeding	within	the	breast.	Currently,	no	advanced	viewing	features	are	available;	however,	this	is	in	development.	Once
the	patient	checks	in,	her	information	is	sent	to	a	modality	worklist,	which	tells	the	technologist	at	the	modality	(x-ray	unit	acquisition	workstation)	that	the	patient	is	ready	for	her	examination.	This	single	pickup	can	be	moved	only	within	a	specific	area	of	the	IRSD.	Evaluation	of	clinical	image	processing	algorithms	used	in	digital	mammography.	(B)
Calcifications	that	indicate	caked	talcum	powder	at	the	inframammary	crease	will	be	visualized	in	a	lateral–medial	pattern.	Why	is	this	necessary?	Additional	reasons	include	faster	client	throughput	with	fewer	technologists	on	staff	and	the	elimination	of	the	darkroom	and	film	storage	requirements	associated	with	analog	mammography	services.
Available	at:	www.census.gov.	Dual	side	scanning.	Bethesda,	MD:	Government	Printing	Office;	1984.	Edema	is	the	retention	of	fluid	within	the	skin	and	interstitial	spaces,	causing	skin	thickening	(Figure	6-9).	While	this	system	is	accurate,	recognizing	errors	is	more	difficult	for	the	user,	unless	they	are	gross	in	nature.	Program	the	unit	for	needle
length	and	the	stroke	of	the	biopsy	instrument.	Every	technological	advancement	impacts	the	equipment	used,	its	assigned	space	in	the	house,	office,	or	factory,	and	storage	associated	with	the	technology.	Bartlett	E.	The	unique	problems	associated	with	breast	imaging	required	waiting	for	the	development	of	“smart”	phototimers	that	relied	on	more
advanced	electronic	technology	to	reproduce	accurate	densities	on	the	film.	Evaluation	of	chemotherapy.	2005;92(1):32–38.	December	2007.	By	1977	Raymond	Damadian,	a	physician	and	experimenter,	and	his	colleagues	produced	the	first	nuclear	magnetic	resonance	(NMR)	scan	of	a	human.	Several	approaches	are	available	for	managing	cancer
risk	in	individuals	with	alterations	in	their	BRCA1	or	BRCA2	genes.	30°	45°	70°	B	Figure	7-69	Degree	of	angle	for	tangential	view.	Stuntz	ME,	Khalkhali	I,	Kakuda	JT,	et	al.	Reduce	amount	of	compression	slightly.	•	To	discuss	the	economics	of	misdiagnosing	a	breast	cancer.	When	current	passes	through	the	diodes,	they	light	up	in	different	colors
depending	on	the	strength	of	the	voltage;	they	create	an	image	on	the	screen.	In	analog	imaging	the	elements	that	define	image	quality	are:	contrast,	resolution,	dose,	and	noise.	Resolution	This	defines	the	ability	to	discern	detail	in	an	image.	Adjust	the	height	of	the	C-arm	to	center	the	midbreast	to	the	AEC	detector.	Utilization	If	a	woman	develops
cancer	of	the	cervix,	the	Pap	smear	will	detect	it	at	an	early,	more	curable	stage.	In	MRI,	that	area	of	magnetism	must	be	strong	enough	to	penetrate	throughout	the	selected	volume	of	the	body	part	being	imaged;	and	strong	enough	to	detect	weak	magnetic	signals	from	the	hydrogen	protons	in	the	selected	body	part.	This	is	the	most	common	type	of
mastectomy	performed	today	(Figure	23-6B).	The	consensus	is	that	mammography	remains	the	gold	standard	for	breast	imaging.3–12	That	may	change,	and	soon.	Joint	Photography	Experts	Group	(JPEG	2000)	Image	format	that	can	provide	image	size	reduction	by	compression	either	with	bit	preserving	(lossless)	or	bit	destroying	(lossy)	algorithms.
Key	Terms	•	chemotherapy	•	hormone	therapy	•	lumpectomy	•	lymphatic	system	•	mastectomy	•	radiation	therapy	•	reconstructive	surgery	523	524	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	SURVIVAL:	THE	GOAL	With	the	introduction	of	dedicated	mammography	machines	and	recording	systems	in	the	early	1970s,	modern
mammography	began.	Acquiring	a	poststudy	image	with	the	x-ray	tube	perpendicular	to	the	breast	support	documents	access	to	the	abnormality.	Bedford,	MA.)	The	Indirect	Imaging	Proccess	The	scintillator	is	composed	of	cesium	iodide	(CsI);	it	is	a	phosphor	screen,	similar	in	function	to	the	intensifying	screen	in	the	screen–film	cassette.	The	best
way	to	help	the	staff	prepare	is	to	begin	training	before	the	transition	occurs.	The	Y-Me	Wig	and	Prosthesis	Bank	helps	women	with	financial	needs.	If	both	images	are	saved,	there	is	additional	expense	involved.	This	OD	should	not	vary	by	more	than	0.2	from	the	optimum	reading	level	established	by	the	facility.	It	may	also	appear	as	a	smooth	edged
lump	in	the	breast.	Expression	of	a	discharge	stimulates	the	breast	to	secrete	fluids	within	the	tissue	and	ducts,	which	may	not	be	spontaneously	discharged.	Radiol	Clin	North	Am.	1987;25(5):897.)	waveform.	(B)	To	accomplish	this	view,	overelevate	the	IMF	eliminating	the	inferior	breast	tissue	and	use	minimal	compression	to	maintain	tissue
visualization.	Window	width	A	contrast	adjustment	where	the	radiologist	selects	a	block	of	gray	scale	(256	shades)	from	the	available	blocks	in	the	16,000	shades	of	gray.	Radiologists	can	manipulate	this	data	easily	to	view	areas	of	the	image	as	light	or	as	dark	as	they	wish,	and	as	high	in	contrast	as	they	choose.	Film	A	with	an	average	gradient	of	3.2
is	a	faster,	higher-contrast	film.	Breast	MRI:	A	case	for	wider	use.	(B)	A	longer	21-gauge	needle	used	for	FNAC	on	deeper	lesions.	Evaluate	breast	size,	not	patient	size.	AEC	This	device	must	maintain	consistent	optical	density	darkening	of	the	film	regardless	of	the	kVp	setting	used,	thickness	of	the	compressed	breast,	and/or	ratio	of	glandular-to-
adipose	components.	These	scans	are	performed	both	before	and	after	contrast	administration.	46.	This	is	further	reduced	to	8–10	bits	(256	to	1024	shades	of	gray),	the	number	of	gray	tones	suitable	for	computer	monitor	display.	The	patient	may	still	have	tenderness	or	pain	from	surgery	or	radiation	and	the	skin	may	be	delicate	and	prone	to
breaking.The	technologist	should	be	extremely	cautious	with	these	patients.	Tamoxifen	is	a	first	generation	SERM,	while	raloxifene	is	second	generation.	This	posterior	breast	tissue	is	not	included	on	the	craniocaudal	view;	however,	it	is	visualized	on	the	oblique	view.	The	meaning	as	applied	to	the	workforce—continuously	improving	all	functions	of	a
business.	We	can	expect	technology	to	advance,	we	can	also	expect	that	patient	care	and	quality	will	continue	to	complement	each	other—as	technology	advances,	so	will	the	need	for	QA	programs.	A	DICOM	term	where	the	modality	acts	as	a	storage	class	provider	and	accepts	data	sent	from	the	PACS.	2005;236(1):37–46.	Feeding	mammography
films	into	processor	emulsion	up	and	down	rather	than	the	same	way	consistently	13.	paper)	1.	136	•	Unit	1	/	Mammography—Common	Topics	A	A	B	B	Figure	7-46	SIO	projection.	Not	all	in	the	medical	community	were	as	impressed	with	mammography	and	its	potential	as	were	those	in	the	field	of	radiology.	2008;38(2):129–36	.	1987;162:409–414.	As
the	compression	gradually	fixes	the	breast	in	place,	slide	the	stabilizing	hand	out	toward	the	nipple.	Grid	(“soft”)	Scatter	reducing	device.	The	glandular	tissue,	however,	is	very	dense	and	absorbs	more	of	the	soft	x-ray	beam;	therefore,	only	a	few	exiting	photons	strike	the	film,	so	that	most	of	the	silver	is	washed	off	inside	the	processor.	All
medications,	including	hormonal	history.	Use	caution	in	elevating	the	IMF	in	these	patients	to	preserve	the	integrity	of	intact	delicate	skin	and	to	refrain	from	aggravating	an	already	existing	problem.	Modifications	and/or	extra	views	may	be	necessary	to	image	lost	tissue	and	to	better	image	inadequately	captured	tissue,	such	as	drooping,	poorly
compressed	breast	tissue,	or	motion.	Lift,	and	gently	pull	the	breast	onto	the	imaging	surface.	Track	(maintain	the	same	optical	densities)	from	one	kVp	setting	to	another.	A	recent	development	in	MRI	technology	has	been	the	sophisticated	multielement	phased	array:	18	coils	capable	of	acquiring	multiple	channels	of	data	in	parallel.	Visual	Check	The
visual	check	for	FFDM	units	is	performed	in	exactly	the	same	manner	as	for	analog	units,	and	for	the	same	reasons:	to	be	certain	that	no	irregularities	or	malfunctions	of	the	unit	and	its	displays	are	observed.	A	B	Figure	7-20	Dropping	the	shoulder.	com,	July	11,	2006.	In	both	military	and	medical	terms,	it	is	far	better	to	recognize	an	event	in	its
earliest	stages	than	to	cope	with	an	all	out	conflict	…	often,	an	abnormal	cell	differs	from	its	normal	counterpart	in	only	the	subtlest	change	of	architecture	or	even	one	mismatch	in	the	genetic	code.	Mammographers	were	accustomed	to	low-contrast	screen–film	images	that	could	visualize	the	glandular	tissue,	adipose	tissue,	subcutaneous	adipose
layer,	and	skin	line	to	the	same	degree.	Chemotherapy	was	brutal	and	radiation	C	Figure	23-1	(A)	This	photo	captures	the	clinical	signs	of	advanced	breast	cancer.	American	Cancer	Society	Guidelines	for	Breast	Screening	with	MRI	as	an	Adjunct	to	Mammography.	In:	Fajardo	LL,	Willison	KM,	Pizzeutiello	RJ,	eds.	Fisher	B,	Anderson	S,	Bryant	J,	et	al.
Depending	on	the	size	of	the	facility	and	state	or	local	laws,	these	duties	may	belong	to	the	physicist,	a	radiologist,	or	the	technologist	who	should	be	existing	members	of	the	committee,	or	possibly	to	another	individual	within	the	facility.	Breast	size	and	shape	vary	individually.	Andolina	Shelly	Lillé	Acquisitions	Editor:	Pete	Sabatini	Product	Director:
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Street	Philadelphia,	PA	19103	All	rights	reserved.	Figure	11-25	illustrates	the	correct	and	incorrect	relationship	of	the	compression	device	to	the	receptor	tray.	Acquisition	Processing	Display	Storage	With	analog	imaging,	the	film	is	common	to	all	four	functions;	it	follows	a	set	production	chain	with	few	variables	possible	in	each	function.
Gynecomastia	does	not	increase	the	risk	of	breast	carcinoma	for	the	male	patient.	Another	option	for	making	the	examination	seem	more	comfortable	for	patients	is	the	use	of	a	cushioned	pad	on	the	breast	tray.	Describe	several	visual	characteristics	of	malignant	masses.	Because	of	a	linear	rather	than	sigmoidal	response	curve	and	the	radiologist’s
postprocessing	window/level	feature,	the	toe	section	of	the	optical	density	range	can	be	thoroughly	explored,	one	shade	of	gray	at	a	time.	A	selenium	plate	rather	than	film	captures	the	x-rays	to	produce	the	latent	x-ray	image,	which	is	processed	as	a	hard	copy	of	these	images	using	blue	toner	on	white	paper.	This	can	also	work	as	a	means	of
enforcing	HIPAA	regulations	by	limiting	employee	access	to	patient	records.	The	term	“lavage”	is	French	and	means	“wash”	or	“rinse.”	Ductal	lavage	involves	analyzing	cells	washed	out	from	the	breast	ducts	to	determine	whether	they	have	malignant	qualities	before	they	develop	into	breast	cancer.	Be	sure	to	specify	these	items	in	your	RFP	before
purchasing	equipment.	Diagnostic	X-ray	Imaging	Task	Group	No.	7:	Equipment	Requirements	and	Quality	Control	for	Mammography.	Clip	placement	after	stereotactic	vacuum-assisted	breast	biopsy.	Stereotaxic	instrument	for	the	needle	biopsy	of	the	mamina.	The	MLO	projection13,14	(Figure	7-33)	best	visualizes	the	posterior	and	upper-outer
quadrants	of	the	breast.	Superimposed	areas	will	“spread”	apart	(A)	whereas	a	true	abnormality	will	hold	its	shape	(B).	Other	testing	and	maintenance	is	not	needed	as	often,	but	may	be	performed	more	frequently	if	the	facility	deems	it	necessary.	The	best	way	to	avoid	any	delays	or	financial	pitfalls	is	to	plan	for	these	Kaizen	is	a	Japanese	philosophy
that	focuses	on	continuous	improvement	throughout	all	aspects	of	life.	The	larger	the	mammography	facility	the	more	time	consuming	it	will	be.	They	may	be	easily	identifiable	within	the	blood	vessel,	especially	when	well	developed.	Others	who	may	be	included	on	an	ad	hoc	basis	are	other	technologists	and	radiologists	who	are	involved	in	the
mammography	program,	equipment	and	service	representatives,	and	administrative	personnel.	Chemotherapy	is	a	tool	we	use	to	destroy	the	killer	before	it	destroys	us	(Figure	23-24).	Allows	the	data	to	be	accessed	in	any	order,	unlike	some	other	types	of	storage,	such	as	magnetic	tape,	that	require	the	data	to	be	read	in	sequence.	In	stereotactic
imaging.	Instead	of	repeating	the	view,	assess	the	mammogram	to	determine	if	part	of	the	breast	tissue	was	missed	and	add	a	more	valuable	third	projection	(see	Chapter	9)	to	image	the	eliminated	tissue.	The	physicist	takes	several	exposures	using	at	least	a	3-second	exposure	time	and	clinically	used	kilovolt	peak	while	varying	the	milliampere.
However,	at	times,	the	two-view	mammogram	will	not	be	adequate,	and	one	or	more	supplementary	views	may	be	needed	to	image	the	missed	breast	tissue.	(A)	If	the	lesion	is	in	the	upper	half	of	the	breast,	position	the	breast	and	C-arm	for	a	CC	view,	compress	and	introduce	the	needle	from	cephalad	to	caudad.	SBI	News.	Whether	the	patient	opts
for	a	mastectomy	or	lumpectomy	with	or	without	radiation	and/or	chemotherapy,	it	is	no	longer	possible	to	make	a	comparison,	either	physically	or	mammographically,	between	two	“mirror-image”	breasts.	Figure	13-8	is	an	example	of	a	log	and	worksheet	used	to	calculate	an	in-depth	repeat/reject	rate	analysis.	•	For	some	tumors	under	4	cm,
depending	on	the	type	and	stage.	This	allows	the	technologist	to	position	the	breast	so	that	the	arm	114	•	Unit	1	/	Mammography—Common	Topics	A	too	low	too	high	correct	B	too	low	A	too	high	correct	Figure	7-14	Appropriate	size	and	height	of	image	receptor	from	the	posterior	(A)	and	anterior	(B)	of	the	patient.	Enzymes	are	the	necessary
chemical	switches	that	turn	on	or	off	a	gene,	allowing	it	to	perform	its	designated	job.	Next,	the	film	is	placed	on	a	viewbox	for	physician	review	and	interpretation.	2007;40(21):22–24.	The	Kodak	GBX-2	(Figure	12-1)	and	Wratten	1	or	2	are	a	few	examples	of	this	type	of	filter.	Baby	Boomer	Someone	born	between	1946	and	1964.	The	patient	who
cannot	remember	her	marital	status,	or	something	that’s	been	repeated,	is	probably	exhibiting	signs	of	anxiety	or	fear.	COMPRESSION	AND	COMPRESSION	DEVICES	Vigorous	breast	compression	has	an	important	role	in	screen–film	mammography.	The	author	assumes	the	reader	is	familiar	with	the	principles	of	xeroradiography.	Many	factors
contribute	to	making	the	interpretation	of	a	screening	mammogram	difficult.	In	contrast,	if	the	image	receptor	is	too	low	and	the	breast	droops,	superior	and	posterior	tissue	will	be	lost	from	visualization	during	compression	(Figure	7-19B).	Radiologic	technologists	who	complete	advanced	training	in	an	approved	school	and	who	work	under	the
tutelage	of	a	radiologist.	Philadelphia:	WB	Saunders	Company;	1977.	There	is	a	lump	that	can	be	palpated	in	the	breast	in	almost	half	of	cases.	Prospective	assessment	of	computer	–aided	detection	in	interpretation	of	screening	mammography.	The	resolution	on	the	anode	side	of	the	tube	(toward	the	nipple	edge	of	the	film)	will	be	better	than	that	at
the	chest	wall.	Two	years	later,	1979,	the	first	in	vivo	breast	NMR	scan	was	produced.	Epithelial	carcinogenesis	is	a	multistage	process	that	may	take	a	decade	or	longer	before	clinical	signs	are	evident.	See	Chapter	22.	It	is	acceptable	to	choose	not	to	do	BSE	or	to	do	BSE	irregularly	CBE	recommended	at	least	every	3	years	Begin	annual
mammography	Annually	Aged	20–40	Aged		40	years	Source:	American	Cancer	Society	guidelines	still	advise	yearly	mammograms	for	women	aged	40	to	49	years.	Although	these	strands	are	exact	mirror	images	of	one	another,	only	the	coding	strand	contains	the	information	for	making	proteins.	Menopause	Atrophy	Menopause	atrophy	of	mammary
tissue	commences	at	menopause	and	ceases	3	to	5	years	later.	Processing	of	mammographic	films:	technical	and	clinical	considerations.	Aka:	lactiferous	sinus.	(A)	Schematic	of	the	orientation	of	the	breast	to	the	film	tray	for	the	20	MLO	projection.	The	number	of	line	pairs	per	millimeter	that	can	be	resolved	at	various	magnification	factors	and	focal
spot	sizes	are	given	in	Table	11-4.	DQE	is	the	best	method	to	measure	detector	performance	of	both	contrast	and	noise.	•	To	become	familiar	with	the	terminology	used	to	describe	the	systems	and	requirements	of	these	components.	d.	Detective	quantum	efficiency	(DQE)	A	parameter	describing	how	well	an	imaging	system	utilizes	absorbed	photons.
Although	the	same	phantom	is	all	vendors	currently,	the	passing	score	for	each	unit	varies	according	to	the	manufacturers’	specifications,	as	does	the	schedule	for	performing	the	test.	Macrophages	line	the	inside	of	the	lymph	node.	However,	the	number	of	open	surgical	biopsies,	the	frequency	of	reduction	mammaplasty,	the	more	than	2	million
women	with	breast	implants	who	are	now	of	screening	age,5	the	rise	in	the	number	of	women	opting	for	breast	conservation	therapy	(BCT;	lumpectomy	with	or	without	radiation)6	and	breast	reconstruction,	and	the	number	of	BRCA1	and	BRCA2	gene	positive	women	who	opt	for	prophylactic	mastectomy	justify	at	least	a	baseline	understanding	of	the
procedures	and	implications	for	diagnosis.	They	assembled	an	image	of	his	tissue,	fat,	bone,	muscles,	and	organs.	Rarely	they	may	be	associated	with	metastatic	breast	carcinoma,	especially	in	advanced	cases.	Technologists	at	these	facilities	are	already	familiar	with	PACS	equipment	and	the	workflow	changes	in	a	digital	environment.	Removal	of	all
radiographic	evidence	of	an	abnormality	during	biopsy	requires	placing	a	tissue	marker	clip	to	mark	the	area	for	follow-up	localization.	During	the	early	years	of	mammography,	ductal	carcinoma	in	situ	(DCIS)	comprised	3%	of	all	cancer	cases	discovered;	today	more	than	20%	are	this	early	stage	of	breast	cancer.	To	determine	if	a	“mass”	is	real	(as
discussed	above).	The	upper	corner	of	the	image	receptor	should	rest	slightly	posterior	to	the	axilla	(Figure	7-37).9	Some	positioning	methods	recommend	placing	the	corner	of	the	image	receptor	in	the	axilla.	The	lower	back	may	also	need	support	to	prevent	an	uncomfortable	lordotic	curve.	Since	most	information	from	a	computer	is	output	in	either
a	visual	or	auditory	format,	the	most	common	output	devices	are	monitors	and	printers.	76	•	Unit	1	/	Mammography—Common	Topics	R	MLO	A	R	MLO	B	Figure	5-27	HRT.	Figure	11-19	HTC	Grid.	Physician	Insurers	Association	of	America.	One	caveat	with	spot	compression	is	that	without	rotation	of	the	breast,	either	by	rolling	the	breast	or	rotating
the	C-arm,	the	risk	of	demonstrating	the	same	overlap	of	tissue	might	occur	even	with	the	better	compression	(Figures	7-83	and	7-84).	(B)	Completed	SIO	positioning	with	the	arm	up	and	over.	See	Integrating	the	Healthcare	Enterprise	(IHE)	IHE	mammography.	Having	prior	mammograms	available	for	comparison	will	often	eliminate	the	need	for
further	study.	Once	the	biopsy	device	is	placed	at	the	appropriate	depth,	the	spring-loaded,	double-action	gun	rapidly	advances	a	two-stage	needle	and	acquires	a	core	of	tissue	during	its	excursion.	Parenchyma	The	key	elements	of	an	organ	essential	to	its	functioning,	as	distinct	from	the	capsule	that	encompasses	it	and	other	supporting	structures.	A
change	in	the	outline	of	the	glandular	parenchyma	(arrow	in	B)	from	the	prior	year’s	study	(C).	The	clinician	may	also	choose	multiple	targets	resulting	in	new	horizontal,	vertical,	and	depth	coordinates	by	targeting	many	unique	points	on	both	planar	images.	Skin,	fat,	and	muscle	from	the	lower	abdomen	are	slid	up	through	a	tunnel	under	the	Figure
23-18	Breast	reconstruction:	TRAM	flap.	A	mockery	of	guidelines.	References	B	Figure	6-39	(A)	Smoothly	outlined	hematoma	(arrow)	that	is	resolving.	A	change	in	the	temperature	of	the	recommended	developer	solution	will	affect	the	overall	film	density.	Middle	layer:	amorphous	silicon.	The	factors	affected	by	the	anode’s	angle	are	(1)	the	actual
focal	spot	size;	(2)	the	amount	of	heat	units	the	target	can	withstand;	(3)	the	heel	effect;	and	(4)	variations	in	the	flux	rate	(intensity	of	the	x-rays)	(Figure	11-33).	J	Ment	Health.	Millions	of	bits	of	information	require	more	time	to	readout	and	display	an	image.	In	another	system,	an	abnormality	in	closer	proximity	to	the	compression	plate	will	move	a
greater	distance	in	the	imaging	field	than	an	abnormality	closer	to	the	breast	support	(Figure	20-16C).	Baud	The	measurement	unit	for	data	transmission	speed.	Calculate	the	value	of	Log	E2.	The	percentage	of	all	patients	whose	mammograms	were	correctly	read	as	showing	no	evidence	of	cancer	from	all	patients	proven	to	have	negative	results;	the
true-negative	rate;	the	probability	that	the	mammogram	of	a	patient	with	normal	breast	tissue	will	be	correctly	interpreted	as	normal.	This	information	could	include	the	average	size,	stage,	histological	type,	and	grade	(lymph	node	involvement)	of	tumors	detected	and	the	interval	cancer	rate	(cancers	that	are	detected	between	screening
examinations,	including	cancer	that	might	have	been	missed).	The	initial	cost	for	digital	equipment	is	a	major	disadvantage	for	many	mammography	services,	particularly	for	lowvolume	facilities	and	for	those	in	rural	communities.	48.	Case	Study	19-1	Refer	to	Figure	19-5	and	the	text	and	respond	to	the	following	questions.	CNR	measures	the	ratio	of
the	difference	between	an	object’s	signal	intensity	and	its	background	to	the	noise	corrupting	the	signal.	They	studied	the	hydrogen	atoms	inside	a	human	lying	in	a	narrow	tunnel	surrounded	by	this	massive	magnet.	The	size	of	the	coil’s	sensitive	volume	extends	to	the	circumference	of	the	coil	and	to	a	depth	equal	to	the	radius	of	the	coil.	If	you	make
the	CsI	layer	thinner	to	reduce	the	light	spread,	the	thinness	now	adversely	affects	the	absorption	quantum	efficiency.	Raise	C-arm	above	IMF,	pushing	breast	tissue	up	and	bringing	superior	tissue	under	the	compression	paddle.	No	single	view	alone	provides	all	the	required	information.	The	fluid	can	usually	be	expressed	by	stroking	the	breast	with
firm	pressure	from	the	outer	perimeter	of	the	breast	towards	the	nipple,	covering	all	quadrants	until	a	drop	of	discharge	is	visible.	Correct	data	entry	of	initial	patient	information	in	the	information	system	is	critical	to	successful	patient	identification.1	The	information	entered	in	the	information	system	will	be	linked	to	all	future	data	related	to	this
specific	patient,	including	billing	and	images.	Evaluation	of	CR	Imaging	The	ACRIN/DMIST	study	incorporated	nondirect,	direct-todigital,	indirect	conversion	as	well	as	direct	conversion	digital	imaging.	While	holding	the	breast	in	place,	apply	compression.	A	B	Figure	1-2	(A)	Image	taken	with	an	all-purpose	x-ray	machine	(circa	1960).	If	a	screen
produces	a	film	where	the	OD	is	noticeably	higher	or	lower	in	OD,	it	should	be	removed	from	clinical	use.	The	procedure	is	simple,	and	requires	two	separate	pieces	of	equipment:	the	sensitometer	and	the	densitometer.	T2	decay	is	caused	by	nuclei	exchanging	energy	with	neighboring	nuclei.	Second,	the	incidence	is	too	low	in	this	group	to	make
screening	cost-effective.	Swift	and	accurate	location	of	the	abnormality	is	possible	using	the	following:	Stereo	pair—consisting	of	two	planar	images	of	the	abnormality	from	different	perspectives.	Dates	of	audit	period	Total	number	of	mammography	examinations	during	audit	period	Number	of	screened	women	Number	of	diagnostic	patients
Mammographic	interpretation	and	recommendation	Biopsy	results	Cancer	data	Derived	data	(Calculated	from	raw	data)	Separate	statistics	should	be	collected	for:	•	Asymptomatic	and	•	Symptomatic	patients	•	Number	of	recommendations	for	further	imaging	evaluation	•	Number	of	recommendations	for	biopsy	or	surgical	consultation	Suspicious
finding—biopsy	should	be	considered	Highly	suggestive	of	malignancy—	appropriate	action	should	be	taken	•	Malignant	or	•	Benign	(keep	separate	data	for	fine	needle	aspiration	and	core	biopsy	cases.)	Tumor	staging:	•	Histological	type—	in	situ	(ductal)	or	invasive	(ductal	or	lobular)	•	Grade	•	Size	•	Nodal	Status	Number	of	true	positives	Number	of
false	positives	Positive	predictive	value	•	Screening/diagnostic	facility	1.	Most	PPVs	cited	in	published	audit	results	are	derived	from	PPV2,	and	the	numbers	in	recently	reported	series	range	from	25%	to	40%.15,16,20	This	range	should	be	an	achievable	goal	for	most	mammography	facilities.	Read-only	memory	(ROM)	A	type	of	data	storage	in	a
computer	that	can	be	read	but	not	written	to.	basement	membrane	will	become	indistinguishable	from	the	atrophied	specialized	connective	tissue.	Learning	this	new	technology	will	be	demanding	and	frustrating	as	technologists	must	rethink	everything	they	already	know.	2002;347:1227–1232.	Along	with	the	testing	that	is	specific	to	each	piece	of
equipment,	there	is	still	a	need	to	perform	the	testing	that	complies	with	MQSA	regulations.	Philadelphia,	PA:	Lippincott	Williams	&	Wilkins;	2000:149–164.	Once	the	fluid	has	been	expressed	and	the	duct	has	been	identified,	a	slide	of	the	fluid	can	be	made	to	send	to	a	cytology	lab.	Mammographically:	changes	in	the	contour	(bulging	or	tenting
inward)	of	the	glandular	sheet	within	the	breast,	which	may	indicate	the	presence	of	pathology.	Other	methods	include,	but	are	not	limited	to	the	following:	•	•	•	•	•	Binomial	pulse	Dixon	method	Chemical	shift/chem	sat	Off	resonance	Subtraction	Figure	21-14	Subtraction	technique	demonstrating	tumor	enhancement.	31.	premalignant,	nor	does	its
occurrence	increase	the	risk	for	breast	cancer.	American	College	of	Obstetricians	and	Gynecologists.	•	To	gain	an	appreciation	for	the	connection	between	the	scientific	advances	from	technology	and	biology	that	made	mammography	what	it	is	today.	The	oblique	view	is	useful	in	visualizing	the	upper-outer	quadrant	of	the	breast.	(C)	The	location	of
the	lesion	is	determined	to	be	at	the	intersection	of	the	dotted	and	solid	lines.	Ethernet	The	most	widely	used	architecture	in	local	area	networks	(LAN).	Film	and	Screen	Handling	Artifacts	Figure	12-10	Improper	film	handling	in	a	low-humidity	environment	caused	static	on	this	film.	Pull	breast	outward	and	forward.	If	only	we’d	had	the	foresight	to
migrate	that	data	to	a	newer	technology,	it	would	still	be	accessible.	Pectoral	muscles	Muscles	of	the	“anterior	chest”	(the	front	of	the	chest)	supporting	the	breast.	Chapter	5	/	Breast	Anatomy	and	Physiology	A	•	75	B	Figure	5-26	(A)	Right	breast	empty	of	milk.	National	Cancer	Institute	(NCI)	One	of	the	departments	of	the	National	Institutes	of	Health
(NIH)	whose	mission	is	to	“lead	a	national	effort	to	reduce	the	burden	of	cancer	morbidity	and	mortality	and	ultimately	to	prevent	cancer.”	National	Electrical	Manufacturers	Association	(NEMA)	The	trade	organization	in	the	United	States,	which	makes	a	significant	contribution	to	the	development	of	industry	standards	affecting	the	imaging
community.	Available	at:	www.Nim,nih,gov/medlineplus.	That	number	lives	up	to	its	Greek	name	(“gigas”)	giant.	Positioning	Platforms	To	promote	thinning	of	the	breast	tissue	for	coned	views,	Dr.	Arthur	Hixson	devised	a	method	to	apply	compression	Most	film/screen	equipment	includes	two	grid	sizes;	a	smaller	grid/bucky	to	accommodate	the	18		24
cm	cassette,	and	a	larger	grid/bucky	to	accommodate	the	24		30	cm	cassette.	This	protects	the	resources	of	a	private	network	from	users	of	other	networks.	The	professionalism,	charm,	and	character	of	the	person	answering	the	phone	is	as	important	as	her	efficiency;	first	impressions	count.	(A)	Demonstrates	three	mosaic	images	of	the	CC	view,
taken	to	image	the	anteromedial,	anterolateral,	and	posterior	tissue.	Caffeine.	Body	language	may	be	more	important	than	words.	Computers	and	digital	imaging	are	all	about	making	numbers	do	wonderful	things	for	us.	Determining	the	Best	View	There	are	many	anomalies	to	the	body	habitus	that	prohibit	obtaining	an	adequate	mammogram	within
the	confines	of	the	two	standard	views	(cranial–caudal	[CC]	and	mediolateral	oblique	[MLO]).	1982;5:175.	Calcifications,	masses,	and	architectural	distortions	are	identifiable	in	most	cases.	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	•	439	Factoring	the	needle	length	into	the	system	is	either	done	as	a	one-time	default	setting	or	requires	a
zeroing	process	during	each	procedure.	Spinning	disc	is	most	common.	Scintimammography	imaging	is	not	affected	by	dense	breast	tissue,	breast	implants,	or	scarring.	A	smooth	(or	wellcircumscribed)	border,	especially	when	the	mass	is	oval	or	lobulated,	is	a	strong	indicator	of	a	benign	abnormality.	2008;26(2):159–167.	A	•	187	10.	Kodak	health
sciences	monograph	based	on	a	lecture	presented	at	the	Symposium	on	the	Physics	of	Clinical	Mammography.	•	Category	6	Known	Biopsy—Proven	Malignancy—	Appropriate	Action	Should	Be	Taken:	This	category	is	reserved	for	lesions	identified	on	the	imaging	study	with	biopsy	proof	of	malignancy	prior	to	definitive	therapy.	B	•	In	what	type	of
facility	will	you	undergo	treatment?	Edge	enhancement	An	electronic	process	that	makes	calcifications	and	spiculation	more	visible;	it	also	increases	electronic	noise.	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	R	CC	•	473	R	MLO	A	B	C	Figure	20-76	Parallel	to	clock	time.	The	medical	physicist	performs	this	test.	Actual	kilovolt	peak	varies
from	the	indicated	kilovolt	peak,	but	cannot	vary	more	than	the	standards	set	by	MQSA.	(B)	Negative	margins.	Medical	Tactile	Imaging	(U.K.)	Ltd.	All	known	biopsies	performed	because	results	of	a	mammogram	were	positive	and	resulted	in	a	diagnosis	of	cancer.	Tables	13-4	and	13-5	define	the	raw	and	derived	data	necessary	for	a	basic	audit	and	for
a	more	complete	audit.9	•	Invasive	cancer	1	cm,	or	•	In	situ	ductal	Raw	Data	Raw	data	is	the	information	to	be	collected	and	used	in	calculations	and	summaries	within	the	audit.	Step	the	patient	forward	to	bring	Completing	the	ML	(Figure	7-56)	projection	with	the	nipple	in	profile	provides	a	true	representation	of	breast	structures	to	the	nipple,	and
is	useful	for	localization	of	nonpalpable	lateral	abnormalities	(use	the	lateromedial	lateral	for	localization	of	medial	abnormalities).	(C)	When	placed	into	an	MRI	unit,	the	protons	align	with	the	direction	of	the	magnetic	field	(magnetic	moment).	Straighten	the	anterior	breast	to	flatten	the	tissue,	reducing	structural	overlap.	This	condition	may	present
as	a	calcification	or	a	mass,	is	benign,	and	is	not	a	premalignant	condition	(Figure	6-33).	A	SUMMARY	WITH	A	FUTURE	FOCUS	Breast	MR	has	potential	to	play	a	more	important	role	in	diagnosing	breast	cancer.	Chapter	23	/	Breast	Cancer	Treatments	A	•	541	B	Figure	23-24	(A)	IV	drip	is	one	way	to	introduce	chemotherapy	medication.	Cross	section
of	the	breast	with	an	enlargement	to	show	cellular	makeup	of	ductal	walls.	At	1.5	T	the	Chapter	21	/	Breast	MR	•	487	Table	21-1	•	Effects	from	RF	signal	OFF	CHANGES	TO	CURRENT	RELAXATION	PHASE	IN	MRI	RECEIVER	COIL	RESONANCE	PHASE	Low-energy	state	Slower	spins	Loss	of	phase	One	second	Orientation	change	90°	or	180°	T1
Weak	to	strong	signal	High-energy	state	Faster	spins	More	“wobble”	Duration/time	Oscillation	increases	FID	signal	precessional	frequency	of	hydrogen	is	63.86	MHz.	At	1.0	T	the	precessional	frequency	of	hydrogen	is	42.57	MHz;	and	at	0.5	T	the	precessional	frequency	of	hydrogen	is	21.28	MHz.	These	frequencies	are	known	as	resonant	frequencies
(resonance	frequencies).	This	surgery	is	sometimes	chosen	as	a	preventative	measure	by	women	who	have	a	strong	history	of	familial	breast/ovarian	cancers.	Am	J	Hum	Genet.	It	includes	the	patient	and	facility	identification	as	well	as	names	and	labels	for	individual	views	and	projections	performed	routinely	in	mammography.	Chapter	13	/	Quality
Assurance	in	Film/Screen	Mammography	•	289	Technologist’s	Tests	Sensitometry	Sensitometry,	also	known	as	processor	QC,	ensures	that	the	delicate	chemical	balance	used	for	processing	films	remains	consistent.	It	is	useful	as	a	third	projection	when	seeking	further	evidence	about	a	possible	abnormality	imaged	on	the	MLO	projection.	In	digital
imaging,	moving	data	often	involves	technological	advancements	in	equipment	and	software;	transferring	previously	acquired	images	in	an	older	format	to	new	media	formats	can	be	a	challenge.	(800)-4CANCER	www.NCI.NIH.gov	Cancer	Care,	Inc.	In	LDR	brachytherapy,	the	patient	is	treated	with	a	low	dose	of	radiation	for	hours	at	a	time.	Keeping
thorough	records	and	comparing	past	test	results	with	current	test	results	will	make	it	easier	to	note	a	decline	in	the	performance	of	a	particular	component,	highlighting	a	problem	that	may	otherwise	go	unnoticed.	Brett	S.	Most	authorities	believe	that	acini	form	only	during	pregnancy,	reach	full	maturity	during	lactation,	and	disappear	at	its
completion.	This	determines	how	fine	a	structure	can	be	portrayed.	Computer	workstations	need	to	be	fitted	to	a	height	that’s	easy	for	all	of	the	technologists	to	use—the	short	and	the	tall—and	they	need	to	be	placed	in	a	location	that	is	easily	accessible	to	the	technologist	as	she	works.	See	Automatic	exposure	control	(AEC)	Age	breast	cancer	and,
15t,	20,	20f,	20t,	46–47,	47f	AI.	Currently,	it	is	permissable	to	read	from	PACS	monitors	even	if	they	are	not	5	MP.	(B)	This	screen	was	cleaned	with	intensifying	screen	cleaner,	then	left	to	dry.	Lymph	is	a	clear	fluid	in	the	blood	stream;	it	passes	out	of	the	arteries	and	into	the	capillaries.	(Bristol,	CT)	offers	a	skin	marker	system	consisting	of	N-SPOTS
for	marking	the	nipple,	the	O-SPOT	for	marking	moles,	the	A-SPOT,	which	is	a	triangle	for	marking	palpable	masses	and	S-SPOTS,	which	is	actually	a	bendable	wire,	for	marking	surgical	scars	(Figure	7-8).	Holmich	L,	Vejborg	I,	Conrad	C,	et	al.	•	295	Compression	Check	The	compression	check	is	performed	as	an	image	QA	test	and	as	a	safety	test.	bin
holds	different	amounts	of	x-ray	photons	(small	electrical	charges).	1993;48:414–421.	Position	the	patient	as	you	would	for	a	standard	craniocaudad	projection,	leaning	her	excessively	forward,	toward	the	unit.	The	MRI	unit	concentrates	its	strongest	force	inside	the	magnet’s	bore,	yet	it	still	influences	all	the	space	inside	the	MRI	room	and	adjacent
areas.	Am	J	Clin	Oncol.	The	majority	of	these	women	are	those	with	microcystic	breast	tissue,	rather	than	those	with	severe	fibrocystic	tissue	or	those	with	adipose-replaced	breast	tissue.	1987;164:285–286.	Radiology	Info.org.	1995	LoRad	marketed	a	new	high-transmission	cellular	grid	that	improves	contrast	for	thicker,	glandular	breasts	(see
Chapter	11).	Modality	worklist	(MWL)	A	DICOM	service	that	allows	an	acquisition	workstation	to	query	a	scheduling	system	for	patient	demographics	for	scheduled	imaging	procedures.	Innovators	applied	their	research	and	advances	from	technology,	medicine,	electronics,	and	related	fields	to	increase	the	effectiveness	of	the	mammogram.	Most
mammography	facilities	have	more	than	one	cassette	for	obtaining	mammographic	images.	Lobular	carcinoma	in	situ	(LCIS)	increases	the	risk	of	breast	cancer.	Arterial	calcification	Small	mineral	deposits	that	show	up	as	white	spots	on	the	mammogram	image;	atherosclerosis.	Alternating	voltage	output	from	the	x-ray	transformer	is	converted	into
direct	current	by	means	of	full-wave	rectification.	Therefore,	sensitometry	can	also	be	used	to	measure	film	quality.	contrast,	262,	263,	263f	emulsions	for,	249,	249f	functions	in,	327	Heurter	and	Driffield	(H&D)	characteristic	curve	of,	249,	257,	257f	high-contrast	vs.	In	fact,	no	direct	visible	information	exists	to	correlate	coordinate	depth	with
expected	abnormality	depth	before	needle	insertion.	The	more	data	that	is	collected,	the	more	thorough	the	analysis	can	be.	WANs	are	used	to	connect	smaller	LANs	together.	To	the	millions	of	patients	worldwide	who	benefit	from	its	performance,	it	is	the	most	beautiful	machine	on	the	planet.	Add-on	units	require	the	patient	to	be	upright	or	Figure
20-2	Prone	table	for	stereotactic	core	biopsy.	Extra	gentle	handling	of	the	affected	side	is	essential;	allow	the	patient	to	set	the	pace	and	control	compression	levels	to	encourage	greater	cooperation	between	you	and	the	patient.	95.	Lift	the	breast	and	pull	outward	and	upward.	Bars	over	triangles		one	standard	deviation.	Local	anesthesia	is	not	used;
the	procedure	takes	approximately	5	seconds.	The	next	step	is	carcinoma	in	situ,	where	there	is	no	invasion	of	the	abnormal	cells	outside	the	lobule	or	the	duct	(LCIS,	DCIS).	Ask	the	patient	to	face	the	unit,	ipsilateral	arm	at	her	side.	This	capsule	may	remain	soft	with	much	postimplantation	care	revolving	around	massage	to	keep	this	capsule	pliable.
Estrogen	and	progesterone	are	natural	hormones	produced	by	the	body	and	are	found	in	the	bloodstream.	On	termination	of	the	x-ray	exposure,	the	image	displays	on	the	AWS	monitor	in	the	mammography	room	(Figure	15-24).	The	tracers	that	are	injected	concentrate	more	in	breast	cancers	than	in	normal	breast	tissues.	Chapter	4	/	The
Mammography	Technologist’s	Expanding	Role	Lightning:	Losing	Places,	Shifting	Schedules	Mammogram	Projections	2000	to	2050	(in	millions)	120.0	100.0	The	storm	rages	on,	this	time	striking	mammography	facilities.	The	posterior	carrier	block	holding	the	stylet	(A)	fires	first,	advancing	the	sample	notch	into	the	abnormality	(B).	The	Integrating
the	Healthcare	Enterprise	(IHE)	mammography	subcommittee	is	the	group	charged	with	improving	the	connectivity	issues.	(F)	The	corner	of	image	receptor	rests	just	posterior	to	the	armpit,	not	in	it.	If	the	patient	seeks	“more	peace	of	mind”	to	be	rid	of	this	breast	cancer	by	denying	it	a	place	to	return.	A	blue	dye,	which	makes	visual	identification	of
the	lymphatic	system	easier,	is	frequently	used	in	conjunction	with	the	radiotracer.	At	installation,	a	processor’s	solution	and	dryer	temperatures	should	be	set	according	to	the	manufacturer’s	recommendations	for	the	film	type	in	use.	The	pathologist	locates	the	lymph	nodes	and	examines	two	to	three	sections	per	node.	SKIN	PROBLEMS	External
visual	clues	are	an	easy	and	important	starting	place	for	breast	disease	detection.	Describe	three	methods	of	digital	image	production.	•	Risk	factors—the	data	you	collect	for	the	risk	factors	of	breast	cancer	will	be	determined	by	your	interest	in	its	effect	on	the	audit	results.	A	review	of	basic	principles	can	prevent	or	help	recognize	an	error,
preferably	before	the	needle	is	inserted.	The	resulting	depth	perception	allows	us	to	know	how	far	to	reach	out	to	accurately	touch	the	object.	When	a	patient	is	placed	inside	a	strong	MRI	magnetic	field	of	1.5	T,	three	times	the	strength	of	the	earth’s	magnetic	field,	the	hydrogen	proton’s	weak	magnetism	is	overcome.	Enzmann	D,	Anglada	P,	Haviley
C,	et	al.	Chapter	7	/	Mammographic	Positioning	R	CC	A	L	CC	R	CC	ID	L	CC	ID	B	R	MLO	ID	C	•	145	D	Axilla	Position	Application	The	axilla	position,	an	anterior–posterior	projection,	visualizes	the	axillary	contents.	J	M	RCC	J	M	LCC	J	M	LMLM	LT	Breast	Long	6:00	B	LT	Breast	Trans	6:00	B	C	A	J	M	RCC	J	M	5mm	slice	thickness	LCC	Pre	contrast	Post
contrast	1	Post	contrast	2	D	B	Thermography	Thermography,	or	infrared	thermal	imaging,	has	been	used	to	monitor	temperature	distribution	over	the	skin.	Tumor	size	and	cell	type	are	factors	that	affect	PET	scan	accuracy.	This	is	normal	variation.	78.	It	immobilizes	the	breast	to	prevent	motion	and	tightens	the	skin	surface	to	facilitate	passage	of
the	needle	through	the	skin.	1st	ed.	(Three-phase,	12-pulse	units	have	never	been	available	for	mammography,	although	three-phase,	6-pulse	units	are	common.	Once	the	CC-view	film	shows	that	the	duct	has	been	adequately	filled	with	contrast,	a	lateral	view	is	also	taken	(Figure	19-14).	Scheduling	Mammograms	Mammography	facilities	with	high
volume	tend	to	be	located	in	urban	areas,	offer	more	comprehensive	services,	have	Hail	and	Rain:	Radiologist	Shortages	Fear	of	Medical	Malpractice	Lawsuits:The	Hail	“Fewer	than	one-half	of	one	percent	of	the	nation’s	doctors	face	any	serious	state	sanctions	each	year”	.33	Only	a	small	number	of	medical	malpractice	cases	filed	actually	result	in	a
court	trial.	Gender	does	not	affect	the	development	of	the	disease.	Lighting	used	within	the	room	while	the	radiologist	is	reading	should	be	soft	and	situated	behind	the	workstation	to	prevent	glare.	Automatic	Exposure	Control	Performance	Automatic	exposure	control	(AEC)	produces	most	patient	films.	(C)	When	positioning	for	the	MLO	projection,
pull	the	breast	upward	and	outward	to	properly	demonstrate	ductal	structures	and	alleviate	tissue	overlap.	Houssami	N,	Ciatto	S,	Macaskill	P,	et	al.	Because	FFDM	technology	varies	from	one	manufacturer	to	another,	currently	the	Food	and	Drug	Administration	(FDA)	has	concluded	that	no	set	standard	of	testing	applicable	to	all	of	the	units	are
currently	available	for	performing	digital	mammography.	Enlist	the	patient’s	help,	explaining	the	examination	as	it	progresses.	2004;183:1159–1168.	The	more	weight	gained,	the	less	likely	the	patient	is	to	lose	the	weight.	These	standards	are	regulated	through	FDA.	A	multicenter	study49	not	only	measured	the	false-negative	rate	of	screening
mammography	(number	of	mammograms	called	negative	when	they	really	showed	signs	of	breast	cancer),	but	measured	the	ability	of	a	CAD	system	to	correctly	mark	the	missed	cancers.	It	should	be	noted	that	only	2%	of	the	skin	line	is	visualized	in	tangent	on	a	mammogram;	thus	98%	remains	hidden,	superimposed	on	top	or	underneath	the	breast
mound.	Another	unit	for	luminance	that	may	occasionally	be	seen	is	the	nit,	most	common	in	the	American	television	industry.	Logan-Young4	emphasizes	the	need	to	palpate	in	both	the	upright	and	supine	positions.	superior	inferior	B	A	Figure	7-43	SIO	Projection.	The	sample	notch	is	unidirectional.	•	546	Autologous	Of	cells	or	tissues	obtained	from
the	same	individual.	Table	2-10	•	Trends:	Breast	Cancer	Death	Rates	for	Females	in	the	United	States	YEAR	RECORDED	DEATHS	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	43,391	43,391	43,583	43,068	43,555	43,644	43,844	43,091	41,943	41,737	41,144	41,872	41,394
41,514	41,620	40,954	41,116	40,821	40,460	40,480	40,170	Source:	U.S.	Mortality	Data,	1990–2008.	A	further	advantage	of	highfrequency	technology	is	the	reduced	size.	Additionally,	this	projection	is	useful	to	image	suspected	abnormalities	located	medially,	high	on	the	chest	wall	or	those	that	are	extremely	posterior	in	the	inferior	half	of	the	breast.
Support	the	breast	to	match	the	thickness	of	the	ribs	so	that	the	breast	would	not	“disappear”	around	the	curvature	of	the	ribs	as	the	woman	lies	on	her	side	2.	significant	family	history.	The	ipsilateral	arm	should	not	entirely	rest	along	the	top	of	the	image	receptor.	Although	time	consuming,	each	test	has	a	purpose.	The	ability	of	a	material	to	remain
magnetized	when	an	external	magnetic	field	is	removed	is	a	distinguishing	factor	compared	with	paramagnetic,	superparamagnetic,	and	diamagnetic	materials.	It	is,	however,	the	contrast	resolution	and	the	dynamic	range	in	digital	imaging	that	makes	digital	imaging	surpass	the	performance	offered	by	analog	systems.	It	can	mimic	cancer	both
mammographically	and	histologically.	See	also	Surgery	lumpectomy	vs.,	525–526,	527	modified	radical,	527,	528f	partial,	528f,	529	prophylactic,	538–539,	538f	radical,	528–529,	528f	reconstruction	after,	213,	214f	reconstructive	surgery	after,	527,	535–538	side	effects	and	risks	associated	with,	529	simple/total,	527,	528f	skin-sparing,	528f,	529
subcutaneous/nipple-sparing,	529	types	of,	527,	528f,	529	Matrix	defined,	330,	331f	size,	imaging	modalities	and,	331,	331t	MDRS,	340	Medical	care,	cost	of	early	detection	and,	24–25	Medical	device,	FDA	review	on,	506	Medical	history,	35	Medical	outcomes	audit,	301–309	calculations,	306t	data	collection	and	management,	302–308	cancer
detection	rate,	307	derived	data,	303t,	304t,	305–306	node	positivity,	308	positive	predictive	value	(PPV),	306–307	raw	data,	303–305,	303t,	304t	recall	rate,	308	sensitivity,	308	specificity,	308	tumor	size,	307	definitions,	302t	manual	audit	worksheet,	309t	procedures	for,	308–309	purpose	of,	301–302	Mediolateral	(ML)	lateral	projection,	140–141,
140f–141f	application	of,	140,	140f	procedure,	140–141,	141f	variation	of,	141,	141f	Mediolateral	oblique	(MLO)	mammogram,	497,	497f	Mediolateral	oblique	(MLO)	projections,	101,	125–134	•	587	application	of,	125,	125f	assessment	of	result,	128,	130,	131f	positioning	steps	for,	130,	132f–133f,	134	procedure,	125–127,	126f–130f	superimposition
on,	176,	177f	Menopausal	atrophy,	67f,	69–70	Menopause	breast	changes	during,	67f,	69–70	glandular	tissue	distribution	and,	67f	hormone	replacement	therapy	and,	70,	74–75	mammographic	changes	during,	67f,	74	Menstrual	cycle	breast	changes	during,	69,	72,	74	mammographic	changes	during,	72,	74	Metastatic	lymph	nodes,	88	Methylene
blue,	in	mammographic	localization,	396	Microcalcification,	pixels	and,	331–332	Milk	of	calcium,	89,	91f	Milliamperage	selection	(mAs),	221	MIS.	This	information	may	alter	subsequent	needle	position.	Breast	cancer	specialists	envision	the	test	as	a	supplement	to	be	performed	in	conjunction	with	mammography	and	may	help	curtail	the	anxiety
generated	from	false-positive	results	that	lead	to	unnecessary	breast	biopsy.	An	example	of	this	cooperation	is	in	the	Monroe	County	Health	Partnership	in	upstate	NewYork.16	Volunteers	from	the	partnership’s	35	member	agencies	and	211	care	providers	have	joined	forces	to	provide	ongoing	studies	and	services.	The	seeds	might	be	titanium-
encased	pellets	containing	the	radioisotope	iodine-125.	(A)	If	the	lesion	lies	at	9:30	or	3:30	in	the	right	breast	or	8:30	or	2:30	in	the	left	breast	then	a	MLO	projection	of	about	15	will	demonstrate	these	areas	tangentially.	This	type	of	surgery	is	rare	because	it	is	complex	and	has	a	high	failure	rate	(Figure	23-21).	The	two	types	of	hamartoma	are
fibroadenolipoma	and	fibrous	hamartoma	(Figure	6-31).	The	repeat/reject	analysis	is	performed	over	a	length	of	time	during	which	at	least	250	patients	are	examined.	A	deviation	from	the	recommended	dryer	temperature	in	the	processor	can	cause	streaking	on	the	film	if	the	temperature	is	set	too	high,	or	wet	films	if	the	temperature	is	too	low.	This
is	smeared	with	a	second	slide,	and	fixed	in	the	manner	recommended	by	the	facility’s	lab.	Medical	Outcomes	Audit	Although	the	Medical	Outcomes	Audit	is	the	responsibility	of	the	radiologist,	the	technologist	or	other	members	of	the	radiology	staff	often	compile	the	information	necessary	for	completing	the	audit.	Cheyne	N,	Field-Boden	Q,	Wilson	I,
et	al.	Increased	contrast	(compression	reduces	the	amount	of	scattered	radiation	by	decreasing	thickness).	Physical	inspection	of	the	lower	half	of	this	woman’s	breast	reveals	an	infected	sebaceous	cyst	correlating	to	the	density	evident	mammographically	on	two	views	(arrows).	These	are	largely	resolved	once	the	machines	are	operational	and	in	the
marketplace.	The	technologist	should	demonstrate	the	abnormality	free	of	the	pectoral	With	abnormalities	located	in	the	subareolar	region,	complete	tissue	coverage	of	the	biopsy	window	may	be	difficult.	Histology	is	positive	for	recurrence.	Magnetic	resonance	has	been	used	in	the	radiology	department	for	more	than	30	years;	recently	breast
applications	have	gained	a	place	in	the	diagnostic/screening	mix.3–6	The	name	has	changed	from	NMR	to	magnetic	resonance	imaging	(MRI)	because	of	the	negative	connotations	from	the	word	nuclear.	During	pregnancy,	the	breasts	increase	in	size.	Edwards	J,	Bowman	S.	1975;295:259–260.	Always	handle	films	on	the	edges	to	avoid	finger	marks	in
the	area	of	the	breast.	Lower	the	compression	paddle	along	the	posterior	and	lateral	ribs,	including	as	much	lateral	tissue	as	possible.	This	can	be	performed	under	ultrasound	guidance	if	the	cyst	is	not	palpable,	or	under	clinical	guidance	for	larger,	palpable	cysts.	When	the	ductogram	is	complete,	the	cannula	is	removed	and	a	dressing	is	placed	over
the	nipple.	222	•	Unit	2	/	Film/Screen	Mammography	Collimators	Exposure	Control	Three	designs	are	currently	used:	fixed	apertures,	a	set	of	interchangeable	cones	of	various	sizes,	and	an	internal	set	of	collimating	blades.	Active	matrix	technology	High-quality	flat	panel	monitors	(LCDs)	use	high-quality	transistors	not	found	in	lowerquality	displays.
Compression	Thickness	and	the	Breast	Support	An	adjustable	breast	support	is	most	helpful	with	the	use	of	a	digital	receptor.	Viewing	the	stereo	pair	appropriately,	the	projected	image	of	the	abnormalities	will	appear	to	move	toward	(A)	or	away	from	(B)	one	another.	462	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	A	A	B	Figure
20-64	The	inferomedial	to	superolateral	oblique	(IM–SL)	projection.	The	technologist	must	remove	the	exposed	CR	plate	and	transport	it	to	an	image	plate	reader	in	order	to	generate	the	image.	482	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	shows	the	magnetic	alignment	in	a	linear	flow	through	the	tube:	out	one	end	and	looping
back	to	reenter	the	magnetic	bore	at	the	other.	The	development	of	this	improved	imaging	system	was	needed	to	realize	the	potential	benefits	from	dedicated	mammography	units.	If	overfiltration	of	the	x-ray	beam	occurs,	a	built-in	microswitch	should	prohibit	exposure.	1988;150:787–788.	(B)	The	MLO	is	inconclusive	for	the	abnormality.
Classification	of	Spherical	Contractures.	The	shape	and	size	of	a	focal	spot	influence	the	resolution	of	a	radiographic	image.	Hormone-replacement	therapy	d.	This	pendent	positioning3	brings	the	chest	wall	closer	to	the	positioning	surface	and	allows	more	medial	and	posterior	tissue	to	be	captured	on	the	image.	False	positives	lead	to	unneeded
biopsies	and	anxiety.	These	accrediting	bodies	must,	at	minimum,	follow	the	strict	regulations	set	forth	by	MQSA	for	accepting	and	following	facilities	that	they	accredit.	problems.	X-ray	guided	fine	needle	aspiration	for	the	cytologic	diagnosis	of	non-palpable	breast	lesions.	It	would	not	be	prudent	to	give	up	visualizing	this	posterior	tissue,	but	it	is
also	unacceptable	to	ignore	the	improperly	compressed	anterior	breast.	CR	imaging	plate	reader.	Elements	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	Compton	Effect	electron	densities:	adipose	tissue	-	3.36	x	1023	glandular	tissue	-	3.34	x	1023	•	227	Mammographic	X-ray	Spectra	(screen/film	systems)	100	90	on	ctr	l	ele	i	e
incident	photon	reco	scat	tere	d	ph	oton	Figure	11-9	The	Compton	effect	releases	an	outer-shell	electron.	Generally,	high-resolution	medical	imaging	requires	a	strong	magnet	to	consistently	find	and	image	the	magnetic	nuclei	of	the	hydrogen	atom.31,34,37	Superconducting	1.5	T	MRI	units	use	cryogens:	liquid	nitrogen	and/or	liquid	helium	inside	an
insulated	vacuum,	an	industrial	strength	version	of	a	thermos	bottle.	The	inferior	margin	of	the	breast.	Despite	the	use	of	vigorous	compression	in	two	directions,	it	holds	its	shape.	It	became	the	process	that	grants	accreditation	for	3	years	and	then	requires	renewal.	Breast	needle	biopsy	(BNB)	Clinically	guided	biopsy	for	palpable	abnormalities.
Another	aspect	of	the	increased	time	spent	in	the	actual	mammography	room	means	technologists	have	less	opportunity	to	consult	with	coworkers	on	the	technical	aspects	of	a	case,	therefore	she	must	be	secure	and	have	confidence	in	her	skills.	High	iodide	content	has	a	higher	speed	but	a	browner	image	tone.	272	•	Unit	2	/	Film/Screen



Mammography	48.	This	scenario	of	rapid	development	in	technology	is	all	around	us;	it	influences	our	lives	with	new	materials,	robots,	and	new	ways	to	live	and	work.	While	scatter	adds	to	the	density	of	a	film,	it	also	degrades	the	contrast	of	the	image.	Small-Breasted	Patient	The	extremely	small-breasted	patient	may	present	difficulties	particularly
if	the	breasts	are	also	quite	firm,	have	a	wide	base	of	attachment,	or	extend	more	laterally	than	medially.	Indrajit	IK,	Verma	BS.	An	example	of	abnormality	location	would	be	as	follows:	X		4	mm,	Y		10	mm,	Z		22	mm.	Each	breast	usually	exhibits	one	nipple,	but	one	or	more	accessory	nipples	can	occur	anywhere	along	the	mammary	ridge,	which	is
present	during	our	embryonic	development.	In	addition	to	the	BioScan	System,	the	QWIP	sensor,	originally	designed	for	planetary	exploration	and	terrestrial	surveillance,	has	also	been	useful	in	locating	hot	spots	during	fires	and	while	observing	volcanoes.	That	is	the	mission	of	the	IHE	(Integrating	the	Healthcare	Enterprise)	initiative.	If	this
happens,	the	patient	may	develop	a	bacterial	infection.	There	are	several	conflicting	requirements	for	determining	the	optimal	size	of	a	pixel	in	digital	mammography.	Coned	down	A	spot	or	small	area	(	2	inch	diameter)	x-ray	of	a	compressed	breast.	The	side	view	of	the	breast	reveals	the	skin	line	at	the	outer	edge,	the	subcutaneous	fat	layer
immediately	beneath	the	skin,	the	ductal	structures	and	functional	glandular	tissue,	the	retroglandular	adipose	tissue,	the	pectoral	muscle	to	which	the	breast	is	attached	and	that	extends	down	to	the	level	of	the	nipple,	and	finally	the	ribcage.	Source:	FDA/MQSA	Facility	Scorecard.	For	example,	if	the	abnormality	is	at	12:00,	use	a	CC	projection;	if
the	abnormality	is	at	10:00	in	the	right	breast,	use	a	45°	SL–IM	(Figure	20-76).This	method	allows	greater	mobility	of	the	breast	and	better	placement	of	the	breast	support.	Chapter	19	/	Diagnostic	Procedures	A	•	395	B	Figure	19-3	(A)	Fenestrated	compression	device	is	usually	found	to	be	more	beneficial	during	preoperative	needle	localization
because	the	technologist	can	further	compress	the	tissue	in	the	questionable	area,	which	permits	the	lesion	to	be	visualized	more	clearly.	(B)	A	papilloma	that	has	grown	large	enough	to	be	visible	with	mammography,	exhibiting	a	typical	“raspberry”-like	configuration.	In	most	instances,	the	Jabczenski	is	more	convenient	to	use	because	its	right	angle
can	be	taped	into	place	after	cannulation.	Figure	21-1	provides	a	set	of	illustrations	to	follow	the	exploitation	of	hydrogen	atom’s	natural	properties	to	produce	a	weak	magnetic	signal	that	MRI	processes	into	clinical	images.	It	is	usually	palpable	and	may	have	associated	skin	erythema	and	tenderness.	Other	components	include	an	RF	shield,	a	power
supply,	NMR	probe,	display	unit,	and	a	refrigeration	unit.	DNA	replication	A	wondrous	complex	process	whereby	the	parent	strands	of	DNA	in	the	double	helix	are	separated	and	each	one	is	copied	to	produce	a	new	daughter	strand.	Small	Abnormality	A	slight	oblique	of	10	to	15	(or	a	rolled	view)	in	one	or	both	directions	from	the	original	projection
will	allow	enough	Chapter	10	/	Practical	Applications	in	Problem	Solving	•	191	L	CC	Figure	10-11	Glandular	tissue	flattens	with	vigorous	compression.	1998;206:275–278.	Marblehead,	MA:	HCPro,	Inc;	2006,	p49.	Chapter	21	/	Breast	MR	•	499	Practices:	2007	to	evaluate	the	safety	of	your	MRI	room	or	to	establish	a	new	MRI	room.	A	lipoma	can	feel
soft	and	easily	movable,	but	occasionally	can	have	the	physical	attributes	of	an	advanced	carcinoma	(hard	and	fixed).	Because	heel	effect	can	influence	the	OD	readings	and	the	density	difference	on	some	units,	check	with	your	physicist	on	the	best	area	of	the	phantom	to	place	the	disc	and	make	OD	readings.	What	function	does	flat-fielding	provide?
Do	not	rotate	the	breast	during	this	maneuver.	Palpable	abnormalities	posterolateral	next	to	the	chest	wall	3.	Each	radiologist	will	have	his/her	own	protocol	for	performing	localizations,	and	the	approach	to	each	patient’s	lesion	is	decided	by	the	radiologist	while	reviewing	the	patient’s	films.	Algorithms	go	by	their	generic	names	and	descriptions;
equipment	manufacturers	may	use	a	trademarked	name	to	indicate	something	more	is	included	in	their	algorithm.	Destounis	SV,	et	al.	Such	is	the	basis	for	MRI.	(B)	Incorrect	sloping	of	the	compression	device.	Available	at:	issues/articles/2003-10_17.asp.	It	requires	a	set	of	instructions	(the	operating	software),	machine	components	and	devices	that
use	electronic	signals	to	process	digital	data,	and	it	displays	(monitor,	printer)	and/or	stores	the	processed	information.	Many	patients	have	mentioned	that	a	great	cup	of	coffee	or	a	hot	fudge	sundae	will	be	their	reward	for	complying	with	the	caffeine	restrictions	and	having	their	mammogram!	The	effect	of	caffeine	on	breast	tissue	is	subjective,	and
few	studies3–5	have	been	performed	concerning	this	topic	since	Minton	et	al.’s	controversial	paper	was	published	in	1979.	The	ability	to	use	lower	kV	settings;	thus,	contrast	is	increased.	Xeroradiography	of	the	Breast.	During	pregnancy	there	can	be	significant	size	differences.	Move	the	needle	forward	to	indicate	the	site	for	anesthesia	of	superficial
and	subcutaneous	tissue.	When	x-rays	strike	the	a-Se	layer,	the	ions	travel	in	a	straight	line	to	the	TFTs.	Spatial	resolution	is	sharp	because	there	is	virtually	no	lateral	light	diffusion.	AEC	reproducibility	A	QC	test	mandated	by	MQSA	and	completed	by	a	medical	physicist.	If	this	layer	is	made	thicker	it	does	not	create	more	light	blur,	as	it	would	with
the	indirect	method.	Supportive	medications	help	ameliorate	some	side	effects	while	cosmetic	devices	help	other	conditions:	•	Hair	loss	(alopecia):	This	side	effect	has	an	emotional	impact	because	the	loss	of	head	hair	is	so	visible.	•	True	negative	(TN)—No	known	cancer	is	detected	within	1	year	of	a	mammogram	interpreted	as	normal.	anode
cathode/	filament	focus/x-ray	source	1.	This	view	is	a	true	orientation	of	tissue	to	the	nipple	(i.e.,	measurement	of	a	lesion’s	distance	laterally	or	medially	from	the	nipple	is	a	true	measurement).	The	surgeon	can	palpate	such	a	lesion	but	may	prefer	to	localize	it	because	he	or	she	is	uncertain	whether	the	lesion	will	be	palpable	through	surgical	gloves.
This	is	the	distance	between	two	transistors.	1979;131:589.	In	1996	the	U.S.	Department	of	Defense	asked	Weber	State	University	in	Ogden,	Utah,	to	design	a	program	to	train	military	radiologic	technologists	as	physician	extenders	due	to	the	difficulty	of	keeping	radiologists	in	all	branches	of	the	military	services.	A	typical	breast	MR	examination
will	have	about	100	images	for	the	physician	to	review	(Figure	21-26).	1995;333(22):1456–1461.	ACR	guidance	document	for	safe	practices.	2006;187:345–349.	The	phantom	approximates	a	breast	of	4.5	cm	thickness,	which	is	considered	the	average	size	of	a	compressed	breast	(Figure	13-5).	It	is	the	operator,	out.	All	consolidation	options	require
clients	to	travel	farther	for	a	mammogram,	wait	longer	for	an	appointment,	or	both.	Performing	the	Study	Rotate	the	C-arm	about	125	for	an	IM-SL	projection.	Reid	J.	Formerly	known	as	the	Halsted	radical	mastectomy,	named	after	the	American	surgeon	of	the	Chapter	23	/	Breast	Cancer	Treatments	1800s,	this	surgery	was	common	in	the	past	when
the	only	cancers	“discovered”	were	clinically	well	advanced.	Become	familiar	with	patterns	of	pathology	both	physically	and	mammographically.	Milwaukee,	WI.)	Chapter	15	/	Creating	the	Digital	Image	100	Case	Study	15-1	Refer	to	Figure	15-16	and	the	text	and	respond	to	the	following	questions.	Repositioning	the	breast,	adjusting	technical	factors,
and	repeating	the	scout	image	a	few	times	may	be	necessary	to	obtain	the	final	working	image.	1	documented	medical	education	in	mammography	(interpretation,	breast	anatomy,	pathology,	physiology,	and	technical	aspects	of	mammography,	QA	and	QC).	In	1965,	only	9	years	later,	Kodak	introduced	the	eventual	standard	processor	for	the	industry
—the	90-second	rapid	process	processor	that	occupied	only	36	inches	of	floor	space.	Institutional	Review	Board	(IRB)	FDA	reviews	medical	devices	for	safety;	clinical	trials	are	one	facet	of	this	process.	PEM	correlate	was	found	as	well	as	a	second	site	suspicious	for	malignancy.	(A)	Orientation	of	the	patient	to	the	C-arm	for	the	CCFB	and	(B)
completed	CCFB.	The	superimposition	and	distortion	of	anterior	breast	tissue	on	the	MLO,	makes	it	less	than	ideal	for	evaluating	this	area.	Since	the	result	is	the	same,	most	elect	chemotherapy	only.	Same	size	Image	on	display	is	the	same	size	as	the	imaged	item.	The	result	is	a	detailed	view	of	the	anatomy	of	breast	tissue.	We	understand	the	art	of
analog	imaging	because	we	have	a	film	we	can	touch.	Radiation	therapy	destroys	the	cancer	cells	left	behind	after	surgery	(Figure	23-13).	High	resolution	The	quality	and	accuracy	of	detail	presented	by	a	graphics	system	display,	such	as	on	a	computer	monitor	screen	or	a	computer	printout.	The	contrast-to-noise	ratio	(CNR)	is	similar	to	SNR	in	that
both	are	a	measurement	of	the	image	quality.	Use	of	an	immobilization	device	on	the	treatment	table	ensures	stability	during	treatment	sessions.	Blakeley	DC,	Hogg	P,	Heywood	J.	The	technologist	(b)	(c)	R	MLO	L	MLO	(a)	R	CC	L	CC	Figure	20-68	Triangulation.	(Reprinted	with	permission	from	Zammenhof	RG,	Homer	MJ.	There	is	a	loss	of	support	for
mammography	from	many	radiologists,	for	various	reasons	4.	C	B	Figure	7-50	20	MLO.	Fat	necrosis	may	also	materialize	as	an	oil	cyst	or	as	calcifications.	Advantages	and	Disadvantages	of	FFDM	There	is	just	one	main	question	that	matters	when	considering	whether	or	not	to	convert	to	FFDM:	“Will	my	patients	be	better	served	if	I	have	a	technology
that	allows	me	to	image	dense	breast	tissue	optimally?”	Undoubtedly,	the	answer	is	yes.	Dershaw	DD,	Chaglassian	TA.	With	these	devices	there	is	no	need	for	a	surgeon	to	make	an	incision	into	the	breast;	rather	various	gauge	needles	are	inserted	into	the	breast.	Current	Population	Reports,	p25–1130,	Washington,	DC:	U.S.	Government	Printing
Office,	1996.	Surface	coil	A	receiver	coil	placed	in	close	proximity	to	the	surface	of	the	body	part	under	examination.	Protocols	for	breast	MR	differ	dramatically.34,37,39	Many	commercial	products,	books,	posters,	charts,	and	computer	programs	are	directed	at	simplifying	and	standardizing	protocols.40	Interventional	real-time	MRI	techniques
related	to	pulse	sequencing	are	yet	another	Milliseconds	Return	to	magnetic	field	T2	attempt	to	simplify	and	enhance	complex	choices	for	an	examination.Yet	radiologists	are	known	to	experiment	and	to	modify	protocols	for	examinations,	so	the	possible	number	and	variations	of	protocols	used	in	facilities	can	vary.	The	regulations	of	MQSA	involve	all
aspects	of	mammographic	imaging;	however,	not	all	will	be	covered	in	this	chapter.	Rarely	breast	disease	involves	the	skin	or	the	nipple.	1994;220(3):391–398.	Even	though	the	focus	is	imaging	a	specific	area	of	the	breast	rather	than	the	entire	breast,	the	same	factors	that	complicate	routine	mammography	apply:	body	habitus,	location	of	the	breast
on	the	body,	and	breast	tissue	composition.	When	purchasing	new	equipment,	make	certain	that	the	vendor	can	guarantee	that	all	the	data	you	currently	have	will	be	accessible	or	able	to	be	migrated,	or	moved,	into	the	new	technology	where	it	will	be	accessible.	Haus	A,	Jaskulski	S.	October	1,	2007:	9.	2005;353:1784–1792.	This	can	prove	to	be	a
challenge	for	the	technologist,	who	must	recognize	that	this	situation	is	stressful	for	the	patient	and	try	to	keep	her	calm,	reassured,	and	comfortable.	•	305	•	Additional	cancer	data	from	mammographic	findings—Findings	such	as	a	mass	density,	calcifications,	indirect	signs	of	malignancy,	or	no	mammographic	signs	of	malignancy,	and	whether	the
tumor	was	palpable	or	nonpalpable.	Additionally,	an	established	format	will	help	the	technologist	to	recognize	patterns	of	pathology.	Angle	the	C-arm	to	90,	with	the	image	receptor	at	the	lateral	aspect	of	the	breast	being	imaged.	Figure	6-3	illustrates	this	loss.	Any	additional	training	Table	13-1	•	Documentation	Schedule	(Some	Exemptions	and
Alternatives	Are	Allowed	in	Individual	Categories)	PERSONNEL	FREQUENCY	DOCUMENTS	Radiologist	Initially	Medical	license	in	a	state	Certified	in	appropriate	specialty	by	a	body	determined	by	FDA	(i.e.,	American	Board	of	Radiology)	3	months	documented	formal	training	in	interpretation	of	mammograms	and	mammography	topics	(radiation
physics,	effects,	and	protection	specific	to	mammography)	60	hours	of	CAT.	Diagnostic	mammograms:	interpretation	is	in	the	eye	of	the	beholder.	Mayo	Clinic	Health	Solutions	Staff.	100.	Tilting	the	compression	paddle	can	cause	a	number	of	technical	dilemmas	with	film/screen	technology:	•	Variation	in	compression	levels	may	cause	adequate
exposure	in	one	portion	of	the	breast	and	over-	or	underexposure	in	another	portion	of	the	breast.	From	age	50	on,	the	number	of	cases	per	100,000	women	continues	to	increase,	but	at	a	much	slower	rate.	Repositioning	in	a	new	projection	provides	stereos	(C)	that	demonstrate	the	abnormality	on	both	the	left	and	right	image,	allowing	for	accurate
targeting.	Reference	point	or	points—providing	the	relative	comparison	of	shift	of	the	abnormality	to	determine	depth	and	other	coordinates.	(Reprinted	with	permission	from	Doctors	Hospital.	May	10,	2007.	Routine	cleaning,	maintenance,	and	monitoring	are	important	to	ensure	peak	performance,	especially	when	dealing	with	extended	processing.
Check	to	make	sure	the	ipsilateral	shoulder	is	not	superimposing	the	field.	Holding	a	technologist	to	a	regimented	routine	to	image	one	client	every	15	minutes	5	days	a	week,	for	50	weeks	a	year	will	result	in	“burnout”	rather	quickly,	as	dedicated	as	she	may	be.	Small,	specialized	magnetic	fields	are	created	and	shaped	using	RF	pulses	that	carry
encoded	protocols	to	gradient	coils	inside	Chapter	21	/	Breast	MR	•	483	RF	coils	Figure	21-6	MRI	coils:	RF	and	gradient.	The	event	can	be	held	for	improvement	across	the	enterprise,	a	department,	or	a	specific	process	within	a	department.	Once	this	program	is	established,	it	will	aid	in	diagnosing	service	problems	and	help	determine	if	a	problem
exists	within	the	processor	or	with	the	x-ray	equipment.	Incidence	rate	Reflects	the	occurrence,	the	frequency	of	breast	cancer.	Radiology	Today.	Many	technologists	believe	that	once	compression	is	applied	and	the	•	Specimen	radiography.	Today	linkage	analysis	serves	as	a	way	of	gene-hunting	and	genetic	testing.	Discuss	how	the	function	of	each
workstation	might	affect	the	workflow	and	image	quality.	Figure	20-75	Positioning	parallel	to	clock	time.	Multistep	carcinogenesis	is	a	series	of	neoplastic	changes	evolving	over	time	with	the	cells	starting	out	as	normal,	devolving	into	hyperplasia,	atypical	hyperplasia,	in	situ,	and	finally	invasive	breast	cancer.	R	L	A	R	ax	L	B	C	Figure	7-29	XCCL
projection.	The	20-year	survival	rate	is	the	same	for	lumpectomy	and	for	mastectomy.5	Local	recurrence	is	approximately	9%	to	14%.6	Since	lumpectomy	is	combined	with	radiation	therapy,	sometimes	there	may	be	difficulty	in	complying	with	the	5-days-a-week	treatment	schedule	for	the	entire	5	to	7	week	process.	Dosimetry	The	measuring	of	x-ray
dose.	Hard	copy	A	printed	on	paper	version	of	data	held	in	a	computer.	If	only	the	raw	images	are	saved,	when	the	image	is	processed	again	at	another	time,	there	may	be	a	difference	in	what	is	visualized,	causing	possible	medicolegal	repercussions.	Whether	the	conversion	occurs	as	a	leap,	or	as	a	slow	transition,	the	process	will	bring	discomfort	to
the	staff	as	they	become	accustomed	to	the	new	technology	and	processes.	Hamartomas	are	soft	upon	palpation	and	may	be	indistinguishable	from	the	surrounding	breast	tissue.	Each	feature	is	discussed	more	thoroughly	in	this	chapter.	(B)	By	adjusting	the	window	center	to	higher	values,	darker	shades	of	gray	display	on	the	monitor.	A	4.5-cm	thick,
100%	glandular	breast	would	require	approximately	a	threefold	increase	in	mAs	to	obtain	an	optical	density	equivalent	to	that	of	its	100%	adipose	counterpart.	light	photons	photodiode	incident	x-ray	pixel	phosphor	silicon	substrate	Figure	15-41	Indirect	conversion	detectors	work	by	absorbing	x-rays,	which	give	off	light	scintillations	that	are
detected	by	photodiodes.	(C)	Radical	mastectomy.	When	using	a	screen–film	system,	employing	a	straightedge	device	(ex:	a	ruler)	is	helpful.	frustration	in	finding	the	abnormality	and	minimizing	the	patient’s	discomfort.	The	actual	size	of	the	focal	spot	is	allowed	to	be	50%.	Image	depth	An	image	consists	of	an	array	of	pixels.	Line	pairs	per	millimeter
(lp/mm)	Line	pairs	are	used	to	describe	the	resolution	power	of	an	imaging	system.	The	digital	array	is	either	a	direct	detector	or	an	indirect	detector.	Even	if	the	contrast	level	on	the	film	is	degraded,	we	can	expect	to	find	the	suspicious	area.	Name	four	of	the	eight	reasons	for	the	interest	in	using	breast	MR	imaging.	•	Become	adept	at
approximating	abnormality	location	in	the	breast,	based	on	the	two-view	mammogram.	This	patient,	following	lumpectomy	and	irradiation,	has	a	new	mass.	The	sensitivity	is	defined	as	the	number	of	cancer	cases	correctly	marked	by	the	CAD	system	divided	by	the	total	number	of	cancer	cases.	Lower	settings	may	be	used	in	specimen	radiography	and
higher	settings	for	special	views.	Now	digital	mammography	moves	us	forward;	it	builds	on	the	seven	advantages	of	analog	mammography:	1.	Under	age	50;	independent	of	breast	tissue	density	2.	SEER	is	part	of	the	National	Cancer	Institute.	Some	current	positions	will	likely	be	eliminated,	while	new	positions	may	be	created.	The	digital	sensor
detects	the	infrared	energy	emitted	from	the	body	and,	therefore,	“sees”	the	minute	differences	associated	with	the	local	increase	in	blood	flow	changes.	A	breast	screen	experience.	During	the	1970s	and	early	1980s,	the	contrast	index	of	mammography	films	was	much	lower,	which	created	widerlatitude	films.	Also	note	the	lesion’s	distance	from	the
nipple,	which	is	the	only	fixed	point	of	reference	in	the	breast.	One	that	is	not	palpable	but	is	visible	on	a	mammogram.	These	groups	can	be	multifaceted,	and	serve	the	community	in	many	ways,	which	further	support	collaboration	between	medicine	and	public	health.	Postsurgical	and	irradiation	changes	follow	a	sequence	over	time.	Handle	the
breast	gently,	keeping	in	mind	the	anxiety	that	the	patient	must	be	experiencing.	A	header	is	also	used	in	networking	and	is	attached	to	each	unit	of	data	sent	across	the	network,	the	size	of	the	header	being	dependant	on	the	network	protocol	being	used.	Apply	these	same	principles	when	there	is	a	question	of	a	pseudomass	on	the	MLO.	Few	studies
have	been	performed	to	test	the	effectiveness	of	tamoxifen	in	women	with	a	BRCA1	or	BRCA2	alteration.	The	goals	of	DICOM	are	to	achieve	compatibility	and	to	improve	workflow	efficiency	between	imaging	systems	and	other	information	systems	in	healthcare	environments	worldwide.	Indeed	the	only	women	who	had	mammograms	had	lumps.
Digital	methods	exist	to	measure	the	flow	of	liquids	in	pipes,	assess	temperatures	for	processing	a	wide	range	of	manufactured	goods	(from	baby	food,	to	steel,	and	plastics),	and	detect	the	speed	of	cars	on	a	highway,	along	with	many	more	practical	purposes	that	contribute	to	our	lives.	(B)	After	waiting	the	required	time,	the	drop	of	fluid	is	wiped
from	the	film,	and	the	remaining	stain	is	checked	against	the	hyporetention	estimator	included	with	the	kit.	If	the	other	half	were	used,	posterosuperior	tissue	along	the	chest	wall	would	not	be	visualized	because	of	the	divergence	of	the	beam.	What	has	happened	to	the	total	number	of	mammography	machines?	Massat	Media,	LLC,	a	healthcare
marketing	communications	consulting	and	freelance	writing	firm	based	in	Crystal	Lake,	IL.	The	radiologist	may	agree	with	the	computer	that	the	finding	is	significant,	or	(s)he	can	disagree	with	the	computer’s	finding.	•	Describe	the	procedure	and	identify	specialized	equipment	used	in	cyst	aspiration	and	pneumocystography.	Nationwide	Evaluation
of	X-ray	Trends	(NEXT)	was	a	series	of	surveys	of	automatic	processors.	gradient	coils	inside	the	magnet	the	magnet.	The	characteristic	bounce	of	the	breast	comes	from	the	elasticity	of	the	matrix	of	connective	tissue	fibers	in	the	breast.	Philadelphia,	PA:	JB	Lippincott	Co.;	1989.	532	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment
sentinel	nodes	A	B	are	examined.	Axilla	The	cavity	beneath	the	junction	of	the	arm	and	the	body,	better	known	as	the	armpit.	The	compression	device	can	extend	up	to	2	mm	beyond	the	chest	wall	edge	of	the	image	receptor.5	Initial	and	Final	Compression	85°	Figure	11-22	Side	view	of	a	compression	device.	Damaged	accessories	such	as	compression
devices	with	cracked	or	ragged	plastic	edges	should	be	replaced,	as	these	could	pinch	or	cut	a	patient’s	skin.	Caused	by	inadequate	roller	pressure	within	the	processor,	which	allows	the	chemicals	to	“run	back”	onto	the	film.	79.	Remember	to	always	focus	on	the	patient.	The	density	control	setting	on	the	mammography	unit’s	control	panel	will	need
to	be	adjusted	often	when	there	is	this	much	variability	in	film	speed.	Magnetic	field	The	region	surrounding	a	magnet.	This	method	allows	MRI	magnets	to	be	installed	in	trailers	for	mobile	imaging	and	in	temporary	sites	with	no	passive	shielding.	2004;149(1):38–43.	Often	there	are	smudges,	grease	pencil	marks,	dust,	and	other	assorted	marks	on
the	viewing	area	that	can	interfere	with	reading	the	films,	or	may	even	damage	the	films.	Low	electronic	noise	Maximize	the	SNR	to	achieve	a	high	DQE;	increased	signal	and	decreased	noise	provides	greater	visibility	of	small	structures.	The	lower-outer	quadrant	from	7:30	to	8:00	in	the	right	and	4:30	to	5:00	in	the	left	breast	projects	at	the	level	of
the	nipple.	Screen–film	mammography	uses	the	photoelectric	effect	to	produce	its	special	high-contrast	x-ray	spectrum.	Phototimer	A	device	in	analog	mammography	machines	to	time	radiation	exposure.	By	2030,	some	69	million	Baby	Boomers	will	be	aged	66	through	84	and	make	up	about	20%	of	the	total	population.3	The	critical	fact	for
mammographers	is	that	40	million	female	Baby	Boomers	have	and	will	continue	to	have	a	tremendous	impact	on	mammography	resources	through	the	year	2040.	Your	facility	may	want	to	correlate	pathology	reports	of	all	patients	who	were	recommended	to	have	biopsies,	including	those	reports	the	radiologist	believes	are	benign	cases.	488	•	Unit	4	/
Diagnostic	Procedures	and	Breast	Cancer	Treatment	•	T1-weighted	image	is	an	image	in	which	the	intensity	•	•	•	•	•	contrast	between	any	two	tissues	in	an	image	is	due	mainly	to	the	T1	relaxation	properties	of	the	tissues.	Retroglandular	fat	space	A	mammographic	landmark	indicating	the	area	behind	the	glandular	island	in	the	breast.	0.4	.
However,	these	BCT	changes	follow	sequential	phases	before	eventually	stabilizing.	Papillomas	that	grow	large	enough	to	be	mammographically	visible	appear	as	smoothly	outlined,	lobulated	masses	of	approximately	the	same	density	as	surrounding	glandular	tissue.	Remember	some	basic	concepts:	1.	General	diagnostic	x-ray	procedures	look	for
gross	anatomical	disruptions:	broken	bones	that	are	out	of	alignment,	2	cm		3	cm	lung	masses,	blood	clots	that	diminish	the	flow	of	blood.	See	Mediolateral	(ML)	lateral	projection	MLO.	Prospective	breast	cancer	risk	prediction	model	for	women	undergoing	screening	mammography.	Treatment	Options	What	a	difference	a	decade	(or	two)	makes.
Various	types	of	fibrous	interspace	material	(carbon	fiber,	pressed	cardboard,	or	wood)	instead	of	aluminum	interspace	material	(as	is	common	with	diagnostic	x-ray	grids)	allow	the	Bucky	factor	to	remain	low—between	2	and	2.5.	The	pressed	carbon	fiber	surface	of	the	Bucky	device,	which	is	separate	from	the	actual	grid,	acts	as	a	protective	cover
for	this	fragile	grid,	especially	when	the	grid	is	subjected	to	the	forces	used	in	compressing	the	breast.	In	this	process,	tumor	suppressor	genes	and	proto-oncogenes	become	altered	so	they	no	longer	function	to	control	replication	and	division	of	the	cell.	However,	redness	is	possible	with	other	types	of	carcinoma	and	with	benign	processes	such	as	a
large	tension	cyst.	immunological	diseases,	neurological	problems,	or	other	systemic	diseases.”12	However,	implants	can	be	problematic.	Concern	about	overdiagnosis	resulting	in	unnecessary	biopsies.	ACRIN/DMIST:	American	College	of	Radiology	Imaging	Network/	Digital	Mammographic	Imaging	Screening	Trial	ACRIN/DMIST	was	funded	by	a
$26.3	million	grant	from	NCI.	In	this	way,	the	digitization	of	the	films	and	the	reading	of	the	films	are	integrated	into	the	usual	clinic	workflow.	Processor	quality	control	A	series	of	checks	and	balances	that	ensures	consistent	results	from	the	processor.	Mammographic	changes	due	to	HRT	can	be	uneven	from	one	breast	to	the	other,	often	requiring
special	views	and	work-up	to	prove	hormone	effect.	Table	21-2	MRI	Safety	is	a	general	guide.	This	chapter	outlined	the	recommended	testing	for	mammographic	QA.	Stroke	margin	The	distance	from	the	home	position	of	the	biopsy	needle	to	the	breast	support,	usually	with	an	allowance	of	4	mm	for	safety.	Date	of	last	menstrual	period,	including
history	of	oophorectomy	and	hysterectomy.	In	our	example,	the	BF	is	0.23.	An	in-depth	discussion	of	postsurgical	changes	is	beyond	the	scope	of	this	chapter.	(B)	The	ABUS	workstation.	The	analog	film	digitizer	will	determine,	for	each	pixel,	a	number	that	represents	its	appropriate	shade	in	a	gray	scale.	In	mammography,	these	could	include	the
patient’s	nose,	chin	or	ear,	fingers,	a	necklace,	or	an	examination	gown.	Am	J	Roentgenol.	However,	approximately	80%	of	breast	augmentation	surgery	is	for	cosmetic	purposes.7	Current	and	past	implant	design	seeks	to	minimize	reaction	from	the	host,	diminishes	the	chance	for	migration	and	rupture,	and	increases	the	radiolucency	while	providing
utility.	This	program	is	currently	helping	states	and	U.S.	territories	to:	Improve	their	cancer	registries.	Digital	technology	applied	to	mammography	became	the	focus	for	medical	equipment	manufacturers,	medical	researchers,	and	clinical	practitioners.	The	size	of	the	detector	is	also	important	to	placement;	the	area	of	some	detectors	is	large	and
placement	too	close	to	the	nipple	may	cause	a	portion	of	the	detector	to	be	placed	outside	the	area	of	the	breast,	causing	an	underexposed	image.	Place	edge	of	image	receptor	at	midsternum.	Name	as	many	parts	of	the	mammography	machine	C-arm	as	you	can,	and	describe	the	function(s)	for	each.	Image	Color:	Significance	in	Mammography.	Time
can	be	measured	as	precisely	as	one	wishes.	Additionally,	the	2-inch	height	will	help	avoid	shearing	fractures	of	a	thin	plastic	compression	device	when	vigorously	compressing	the	breast.	Craniocaudal	(A)	and	MLO	(B)	mammograms	of	a	woman	with	pectus	excavatum.	What	portion	of	the	breast	is	not	included	in	this	view?	(B)	With	a	special	view	the
architectural	distortion	is	more	apparent.	(Image	courtesy	of	Eureka	X-ray	Tube,	Inc.)	or	mA)	increase,	the	heat	load	to	the	anode	increases.	If	the	manufacturers	were	to	change	any	one	of	the	six	features	listed	here,	the	impact	of	this	modification	would	be	felt	in	other	areas	as	well.	Multicentric	tumor	Having	many	centers.	She	enters	the
mammography	suite	at	age	40	with	a	risk	of	1	in	217	and	exits	at	age	85	with	a	lifetime	risk	of	1	in	8.	Proper	centering	of	the	abnormality	(Figure	20-15)	in	the	horizontal	plane	(left-to-right	axis)	on	the	scout	image	will	in	most	cases	prevent	nonvisualization	(see	section	“Shift	and	Nonvisualization”).	Latissimus	dorsi	Flap:	This	option	is	named	after
the	latissimus	dorsi	muscle,	which	is	located	in	the	back,	below	the	shoulder	and	behind	the	armpit.	False	positive	A	result	that	is	erroneously	positive	when	a	situation	is	truly	normal.	Initially	the	breast	may	exhibit	erythemia	and	edema,	and	may	be	hardened.	This	will	pinpoint	problematic	cleaning	areas	in	the	darkroom.	The	size	of	the	data	packets
in	ATM	are	relatively	small	compared	with	units	used	with	older	technologies.	Extending	posteriorly	from	the	nipple	is	the	glandular	tissue,	which	appears	as	a	radiopaque	“sheet”	(the	white	or	“denser”	areas).15	Adipose	tissue	(fat)	appears	as	radiolucent	areas	(black,	grayer,	less	dense	areas)	on	the	mammogram.	See	Acquisition	workstation	(AWS)
Axilla,	imaging	of,	171f	Axilla	position,	145–146	application	of,	145	procedure,	145–146,	146f	Axillary	node	dissection,	530	Axillary	tail	(AT),	138–139	application	of,	138,	138f	procedure,	139	Baby	Boomer,	46f,	48	population	explosion,	46f	mammography	and,	45–49	Backup	timer,	222	Baker’s	grading	of	capsular	contracture,	212t	Ballistic	Missile
Defense	Organization	(BMDO),	313–314	influence	on	medical	field,	313	Bandwidth	definition	of,	382	for	mammography	imaging,	362	Barrel	chest	patient,	positioning	in,	163t–164t,	166,	166f	quadrant	paddle	for,	167f	Base	of,	breast,	63,	63f	Base	of	attachment,	161	thin	pedicle,	161,	165–166,	165f	wide	pedicle,	161,	163t–164t	579	580	•	Index	BBE.
In	1992,	the	General	Electric	Company	introduced	the	first	serious	contender	to	the	molybdenum	tube,	at	least	for	selected	cases	(Figure	11-38).	This	is	contracted	to	4096	shades	in	PACS.	See	Sentinel	lymph	node	(SLN)	Small	breast	stereotactic	biopsy	and,	positioning	for,	472	Small-breasted	patient,	positioning	in,	163t–164t,	166	Smart
phototimers,	247–248	kilovoltage	settings	and,	247	Smith,	Dr.	Robert,	55	SMPTE.	Positioning	to	allow	positive	stroke	margin	is	just	as	important.	A	portrait	of	breast	imaging	specialists	and	interpretation	of	mammography	in	the	United	States.	Describe	positioning	of	the	mediolateral	oblique	view.	Contrast-to-noise	ratio	(CNR)	A	law	of	perception.	•
Images	can’t	be	lost.	damage,	and	in	some	instances,	as	with	extended	processing,	can	control	the	film	contrast	and	speed.	If	you	x-ray	a	homogenous	phantom	you	will	see	slight	variations	of	density	throughout	the	image.	Mobile	borders	The	ability	of	the	breast	tissue	to	move	as	anticipated	to	promote	ease	in	positioning.	Results	of	biopsy	Cancer
detection	rate—overall	TP		FP		TN		FN	1.	1986;62:2.)	view,	the	density	setting	of	the	phototimer	must	be	increased	to	compensate	for	the	underexposure	that	results	from	the	pickup	remaining	under	adipose	tissue.	Place	the	breast	in	the	craniocaudad	(or	MLO)	position.	Pleomorphic	microcalcifications	may	or	may	not	be	present.	Screen	film
mammography	technique:	compression	and	other	factors.	Gynecomastia	Benign	proliferation	of	breast	tissue	in	the	male	breast.	Patients	are	seated	throughout	the	imaging	process	and	each	view	takes	between	6	and	10	minutes	to	acquire.	However,	during	the	manufacturing	process	not	all	of	the	pixels	are	created	equal;	that	is	if	neighboring	pixels
are	exposed	to	the	same	number	of	x-ray	photons,	the	voltage	output	will	be	similar	but	not	identical.	A	dramatic	example	of	how	weight	gain	or	loss	affects	the	proportion	of	glandular	to	fatty	tissue	in	the	breast.	The	information	comes	from	imaging	studies	performed	by	technologists	and	may	include	mammograms,	ultrasound	examination,	MRI,
nuclear	medicine	studies,	client	history,	the	physician’s	clinical	breast	examination	(CBE)/physical	exam,	and	information	from	a	technologist	who	observed	the	client	during	the	exam.	As	we	learned,	these	can	use	either	direct	or	indirect	conversion	methods	of	absorbing	the	radiation.	Magn	Reson	Imaging.	Digital	is	a	different	and	more	precise	way
to	display	information	using	electric	signals,	such	as	voltage,	to	represent	arithmetic	numbers.	In	1929,	Cutler	first	Figure	22-4	The	Naviscan	PEM	Flex	Solo	II.	Song	J.	Solo	II	is	intended	for	use	as	an	adjunct	imaging	modality.	Ideally,	one	would	like	the	S#	to	be	in	the	middle	of	that	range;	then	the	client	receives	the	lowest	dose	for	the	best	signal.
1994;191:318–319.	See	Request	for	proposal	(RFP)	process	Rim	calcifications,	91,	91f	Ripple,	224–225,	225f	RIS.	Department	of	HHS,	Publication	No.	91-50212,	2000;420.	192	•	Unit	1	/	Mammography—Common	Topics	rotation	to	open	a	small	area	of	overlap	without	losing	the	tissue	completely	(Figures	10-16	and	10-17).	These	films	are	so	sensitive
that	films	of	the	same	type,	but	different	emulsion	batch	numbers,	will	frequently	become	problematic	when	performing	the	crossover	procedure	to	a	new	box	of	film	for	sensitometry.	However,	with	a	digital	receptor,	obtain	the	stereo	images	in	the	specified	order.	2006;295:2374–2384.	•	More	tools	at	their	disposal	to	manipulate	images.	Often	it	has
a	triangular	shape	and	mirrors	itself	when	apparent	bilaterally.	The	discussion	starts	with	an	overall	approach	to	problem	solving	and	finishes	with	a	section	on	the	surgically	altered	breast;	this	complement	of	patients	represents	a	good	part	of	the	population	that	can	confuse	the	diagnostic	picture.	Exclusion	of	the	ribs	afforded	screen-film
mammography	the	opportunity	to	position	the	breast	in	the	oblique	position,	the	direction	in	which	the	breast	is	attached	to	the	body.	A	Cartesian	system	identifies	the	location	of	a	unique	point	by	three	axes	intersecting	at	right	angles.	The	FDA	did	not	want	to	find	out,	after	granting	approval,	that	digital	machines	in	use	for	many	years	missed
breast	cancers	during	the	screening	process.	Of	course	you	will	choose	your	films	to	be	the	better	of	the	two,	but	what	if	I	work	for	your	competitor	and	I	think	my	films	are	better?	The	radiologist	may	manually	calculate	stroke	margin,	or	the	computer	of	the	SBB	unit	will	calculate	it.	Uniformity/Artifacts/Flat	Field/	Interplate	Consistency	Images
produced	by	an	FFDM	system	must	be	uniform	in	intensity	and	free	of	artifacts.	The	3	billion	bp	(base	pairs)	in	the	human	genome	are	organized	into	24	distinct,	physically	separate	microscopic	units	called	chromosomes.	There	are	two	ways	to	compress	data:	lossy	and	lossless.	Digital	mammography	machines	with	their	computer	connection	to	other
digital	imaging	equipment,	PACS	storage,	and	medical	and	billing	reporting	have	many	operational	considerations	and	benefits	for	a	facility.	Needle	localization	and	fine-needle	aspirations	of	nonpalpable	breast	lesions	with	use	of	standard	stereotactic	equipment.	Additionally,	markers	can	add	“noise”	to	the	study,	drawing	the	radiologists’	attention
to	markers	rather	than	to	the	entire	breast	(see	Chapter	7).	(Image	courtesy	of	Eureka	X-ray	Tube,	Inc.)	cassette)	is	toward	the	center	of	the	image	receptor	.	A	very	early	cancer	with	an	excellent	long-term	prognosis.	In	System	2,	an	abnormality	located	closer	to	the	biopsy/compression	plate	will	move	a	greater	distance	than	an	abnormality	located
closer	to	the	breast	support	(C).	What	process	slows	the	radiologist	down	when	interpreting	digital	mammograms?	Fewer	clients	are	recalled	for	repeat	views	because	of	too	light	or	too	dark	an	image.	Her	vision	for	the	future	was	for	radiologists	to	expand	their	role	for	better	patient	care;	our	vision	is	for	radiologic	technologists	to	expand	their	role
for	earlier	detection	of	breast	disease	and	better	patient	care.	The	patient	table	slides	into	place	inside	the	magnet	bore	until	the	breast	tissue	is	at	the	center	of	the	magnet.	A	long	list	of	variables	could	influence	the	ability	to	detect	cancer	on	the	radiograph.	Fit	to	viewport	The	computer	automatically	adjusts	for	small	and	large	breast	sizes	to
display	in	their	entirety	on	the	monitor.	Prior	infection.	Hormone	A	chemical	substance	that	controls	and	regulates	the	activity	of	certain	cells	or	organs.	It	involved	49,528	women	who	had	an	analog	mammogram	and	a	digital	mammogram	done	the	same	day;	33	mammography	facilities	in	the	United	States	and	Canada	participated	in	the	study,	and
all	examinations	were	independently	interpreted	by	two	radiologists.	Placing	a	pillow	under	the	head	when	the	patient	is	prone	may	cause	discomfort	to	the	neck	and	shoulder	(A).	•	554	Edema	The	swelling	of	soft	tissue	as	a	result	of	excess	water	accumulation.	As	the	staff	becomes	more	familiar	with	the	equipment,	downtime	will	become	less	of	an
issue.	The	radiologist	stretches	the	skin	tightly	over	the	lesion	with	one	hand.	Weigl	compared	a	conventional	single-phase	generator	with	a	high-frequency/constant	potential	generator	(a	multipulse	generator)	also	supplied	by	a	single-phase	line.6	He	noted	the	following	primary	differences:	1.	Hence,	the	larger	the	actual	focal	spot	will	be.
Compensate	for	reciprocity	law	failure	of	the	film.	These	lesions	must	be	biopsied,	and	if	they	are	able	to	be	seen	on	ultrasound,	it	is	much	easier	for	the	patient	and	less	expensive,	to	perform	the	biopsy	under	ultrasound	guidance	rather	than	MRI	guidance.3	Core	Biopsy	Another	proven	cost	saver,	core	biopsy	saves	the	insurance	companies	millions
of	dollars	each	year	by	reducing	the	number	of	open	surgical	biopsies.4	Core	biopsy	can	be	performed	under	xray,	ultrasound,	MRI,	or	clinical	guidance,	depending	on	the	characteristics	of	the	lesion	and	its	visualization	properties.	Logan	WW.	SURGERY	When	a	person	is	diagnosed	with	breast	cancer,	the	usual	first	step	is	surgery	to	eradicate	the
tumor	bulk.	One	tesla	is	equal	to	10,000	gauss,	the	older	(CGS)	unit.	It	introduced	us	to	a	new	language	based	on	computers,	physics,	and	electronics;	it	introduced	a	new	way	to	present	and	detect	anatomical	change	to	breast	tissue.	Glands	Organs	in	the	human	or	animal	body	that	secrete	particular	chemical	substances	for	use	in	the	body.	Data
compression	is	performed	by	algorithms	that	reduce	the	size.	Additionally,	the	ML	projection	is	useful	as	a	third	view	to	open	structural	overlap.The	ML	projection	is	poor	at	visualizing	the	most	posterior	and	lateral	aspect	of	the	breast	and	is	not	useful	as	a	third	projection	to	image	breast	tissue	that	was	missed	on	the	MLO.	Note:	1.	What	conditions
may	combine	to	form	the	perfect	storm	in	mammography?	Recent	or	old	trauma.	A	handheld	probe	containing	an	array	of	electrodes	is	placed	on	the	breast	to	measure	the	electrical	signal.	It	becomes	even	more	challenging	when	the	disease	presents	without	clinical	symptoms	(Figure	14	-3).	Additionally,	it	cannot	extend	toward	the	chest	wall	further
than	1%	of	the	SID	when	the	paddle	is	placed	at	4–4.5	cm	above	the	breast	support—the	average	thickness	of	a	compressed	breast.	STORAGE	AND	IMAGE	ARCHIVING	Once	digital	images	have	been	obtained,	they	need	to	be	stored	and	archived	on	some	type	of	medium.	Magnetic	resonance	imaging	takes	advantage	of	the	magnetic	properties	of
hydrogen	nuclei	(protons)	in	breast	tissue.	Film	Construction	The	film	base	is	a	support	system	for	the	emulsion	coating	and	film	handling.	Any	inclination	of	the	compression	device	will	usually	result	in	less	compression	of	the	thickest	portion	of	the	breast,	exactly	the	area	that	requires	the	most.	See	CRCPD	(Conference	of	Radiation	Control	Program
Directors)	CRCPD	(Conference	of	Radiation	Control	Program	Directors),	49	Cryogens,	in	MRI,	482,	482f	CsI.	The	energy	exchange	is	caused	by	the	magnetic	field	of	each	nucleus	interacting	with	its	neighbor.	The	photosensors	are	located	in	the	IRSD,	beneath	the	Bucky	and	the	cassette	(Figure	15-22).	The	CsI	crystals	are	grown	as	needle-like
columnar	structures	to	channel	the	light	to	the	photodiode	surface.	They	seek	safety	by	interpreting	examinations	other	than	mammography.	•	Understand	the	purpose	of	the	equipment	testing	for	film	screen	as	a	basis	for	quality	control	(QC)	performed	in	other	mammography	imaging	modalities,	such	as	FFDM.	J	Clin	Oncol.	The	simplicity	of	this
coordinate	system	permits	users	to	easily	adjust	needle	position.	292	•	Unit	2	/	Film/Screen	Mammography	within	0.15.	Positioning	A	dedicated	breast	MR	examination	consists	of	the	patient	lying	prone	with	the	breasts	hanging	pendulous	in	the	breast	coil.	The	films	exhibited	an	“S”	shaped	curve	because	medical	x-ray	film	is	used	with	an
intensifying	screen,	which	means	the	film	is	light	sensitive,	not	x-ray	sensitive.	Baker	JL.	Wilkinson	EJ,	Franzini	DA,	Masood	S.	Benign	Not	malignant.	(B)	The	shade	of	gray	for	each	pixel	is	determined	by	the	number	of	photons	that	interact	with	the	pixel.	The	three	leading	reasons	for	delay	include	(a)	physical	findings	that	failed	to	impress	the
physician	as	suspicious,	35%;	(b)	failure	to	follow	up	with	the	patient	in	a	timely	manner,	31%;	and	(c)	mammogram	results	were	negative,	26%.	Adequate	compression	may	be	difficult	to	obtain	on	the	anterior	breast	tissue	because	of	the	thickness	at	the	base	of	the	breast.	If,	on	the	other	hand,	the	oblique	view	is	used	together	with	the	craniocaudal
view	as	a	two-view	standard,	it	might	be	wise	to	obtain	the	craniocaudal	in	a	more	medially	oriented	fashion.	1987;53:114.	To	overcome	this,	drape	the	medial	aspect	of	the	contralateral	breast	over	the	edge	of	the	image	receptor,	which	will	allow	more	of	the	medial	tissue	of	the	imaged	breast	to	also	be	pulled	forward	and	onto	the	image.	There	is	no
film	to	handle,	no	specialized	processing	chamber	to	take	this	array	to,	and	no	extra	equipment	or	chemicals	that	physically	form,	shape,	or	fashion	an	image	we	can	see.	Unit	2	Film/Screen	Mammography	Chapter	11	Analog	Mammography	Machines,	Processors,	and	Films	The	consummate	professional,	in	any	profession,	is	the	person	who	not	only
knows	all	the	‘bits	and	pieces’,	but	also	understands	how	they	fit	together.	Service	issues	may	also	be	a	factor	in	the	choice	between	CR	and	DR.	The	radiation	emitted	is	the	difference	between	the	incoming	x-ray	photon’s	energy	level	and	the	amount	of	energy	required	to	remove	the	loosely	held	outer-shell	electron.	DACs	are	also	used	for	converting
video	signals	such	as	those	of	TVs	and	computer	monitors.	Because	the	antibodies	used	in	the	analysis	are	directly	linked	to	the	fluorescent	molecule,	as	each	cell	passes	through	the	beam,	it	fluoresces	at	a	specific	color	(or	wavelength)	that	is	unique	to	the	fluorescent	compound.	linear	grid,	231–232,	232f	HIP.	Rather	than	telling	the	patient	to	relax,
different	words	such	as	“slouch,”	“droop,”	and	“forget	good	posture”	are	more	specific	and	may	be	more	helpful	in	obtaining	the	necessary	results.	al.	When	the	lesion	is	visible	on	two	right-angled	views,	it	is	usually	localized	in	the	following	Chapter	19	/	Diagnostic	Procedures	•	397	mediolateral	lateral	view	RML	AX	mediolateral	lateral	view	LCC	AX
RCC	AX	craniocaudal	view	craniocaudal	view	A	B	RLM	lateromedial	AX	lateral	view	RCC	AX	C	LML	AX	craniocaudal	view	manner:	if	the	lesion	is	in	the	upper	half	of	the	breast,	position	the	breast	and	C-arm	for	a	CC	view,	compress	and	introduce	the	needle	from	cephalad	to	caudad.	Of	course,	this	infers	that	the	FFDM	system	and	the	PACS	are	all
working	correctly.	85.	Hologic	and	Siemens	Medical	received	FDA	approval	for	their	digital	units.	Chemoprevention	of	cancer.	If	the	tumor	is	multicentric	or	multifocal.	1987;11:151.	(B)	Same	client	showing	regression	of	glandular	tissue	18	months	after	pregnancy	and	lactation.	The	transducer	of	any	high-resolution	compound	ultrasound	equipment
is	attached	to	a	mechanical	arm	guided	by	computer,	and	images	are	acquired	in	longitudinal	518	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	incident	x-rays	incident	x-rays	objects	objects	image	as	seen	on	cassette	or	digital	detector	image	as	seen	on	cassette	or	digital	detector	A	B	+	+	C	Figure	22-8	(A)	With	conventional
mammography,	the	signal	detected	at	the	location	on	the	image	receptor	is	dependent	upon	the	total	attenuation	of	all	the	tissues	above	the	location.	Screening	for	breast	cancer	is	becoming	more	prevalent	in	the	United	States,	although	current	levels	remain	below	that	of	the	Pap	smear.	2008;9(20):20.	2005;184:868–877.	In	analog	imaging	the
radiologist	holds	a	magnifying	lens	in	her	hand.	If	the	patient	is	pregnant	the	procedure	is	not	advised.	Bilateral	breast	carcinoma:	risk	factors	and	outcomes	for	patients	with	synchronus	and	metachronous	disease.	Flat	field	A	calibration	of	the	pixels	takes	care	of	“fixed	pattern	noise”	to	make	each	uniform.	(Image	courtesy	of	EWBC.	Radiologists	can
call	up	and	use	any	of	these	blocks	to	change	the	background	and	visualize	the	data	captured	within	the	256	shades	of	gray.	Cancer	detection	rate	The	amount	of	cancer	detected	by	mammography	per	1,000	patients.	The	heavier	nucleus,	at	the	center	of	the	atom,	has	one	proton.	Commercial	CAD	systems,	in	use	for	a	decade,	have	improved	their
algorithms	and	refined	the	resulting	marks	to	make	them	easier	to	use,	“more	intuitive,”	for	the	radiologist.66	Future	Directions	The	evolution	of	CAD	algorithms	in	the	last	few	years	has	focused	on	a	steady	increase	in	sensitivity	and	an	accompanying	decrease	in	the	number	of	marks	per	case.	Magnets	The	magnet	is	the	largest	and	most	important
component	in	an	MRI	system	because	its	magnetic	strength	defines	what	it	can	and	cannot	do.	nation	within	a	week.	A	polar	coordinate	system	defines	a	target	by	the	distance	from	a	fixed	point,	and	the	angular	distance	from	a	reference	line	(Figure	20-6).	Not	only	does	a	radiograph	of	the	specimen	verify	removal	of	the	lesion,	but	it	also	localizes	the
suspected	lesion	within	the	specimen.	For	example,	when	positioning	the	MLO,	using	the	larger	grid	surface	on	a	smaller	patient	excessively	raises	the	patient’s	arm	beyond	the	recommended	shoulder	level,	pulling	breast	tissue	from	view	(Figure	7-14).The	arm	should	rest	at	shoulder	level,	relaxing	the	pectoral	muscle,	and	allowing	the	breast	to	fall
forward.	Several	radioactive	compounds	are	being	investigated,	but	only	one,	technetium-99m	sestamibi	(99mTc-sestamibi),	is	currently	approved	by	the	FDA	for	use	in	breast	imaging.	This	may	change	in	the	near	future	as	image	compatibility	between	the	workstations	of	different	vendors	becomes	more	likely,	thanks	to	IHE.	Minimal	pressure	should
be	used	and	compression	is	not	necessary	because	the	area	caught	by	the	coat	hanger	will	be	thin	and	small	(Figure	7-81).	Too	dry	(below	30%)	results	in	static	marks	on	the	films.	Base	plus	fog	The	density	that	is	on	a	film	before	any	exposure.	In	the	right	breast	this	tissue	is	between	9	and	12	o’clock.	B	Figure	20-12	Direction	of	abnormality	shift.	If
a	woman	has	an	ER	tumor,	she	will	do	equally	well	taking	chemotherapy	only	or	chemotherapy	and	hormone	therapy	combined.	MRI	of	the	breast	may	also	be	indicated	in	a	search	for	primary	breast	cancer.	This	is	a	normal	variant	of	development.	Cambridge:	Blackwell	Science;	1996:163.)	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy
identifiable	on	the	CC	projection.	䊐	Patients	who	are	breast-feeding	should	refrain	from	having	a	breast	MR.	Comparison	of	radiographer/	radiologist	double	reading	with	single	reading	in	breast	cancer	screening.	Design	and	optimization	of	a	breast	coil	for	magnetic	resonance	imaging.	1997;99(3):698–704.	Rave	reviews	for	the	RA:	radiologists
offering	free	schooling,	jobs.	For	example,	if	the	Figure	20-38	Needle	tip	distance.	Difference	in	Movement	The	breasts	should	move	symmetrically	when	slowly	raising	the	arms.	If	a	power	failure	occurs,	there	must	be	an	emergency	release	mechanism.	Digital	(wide	latitude)	film	screen	al	Optic	ity	s	n	De	A	B	C	Figure	15-13	(A)	A	low-contrast	image.
Therefore,	the	best	view	for	imaging	tissue	in	the	UIQ	of	the	breast	will	be	the	SIO.	There	is	nothing	in	analog	mammography	that	is	comparable;	technologists	learn	a	new	skill	and	vocabulary	to	operate	a	digital	mammography	machine.	In	situ	In	the	normal	location.	The	following	methods	may	also	work	in	some	cases.	This	procedure	was	done	not
only	to	check	the	status	of	the	nodes	but	also	to	remove	any	cancer	cells	from	the	lymphatic	system	in	order	to	prevent	further	dissemination	of	the	disease.	National	Institutes	of	Health	(NIH)	It	is	devoted	to	medical	research.	For	localization	purposes,	rotate	the	breast	or	patient	to	bring	the	nipple	into	profile.	Coverage	of	the	biopsy	window
increases	stability	of	the	breast	for	needle	insertion	and	better	tissue	sampling.	Characteristics	of	an	adequately	performed	study	accompany	each	projection	described	in	this	chapter.	The	stereo	images	(A)	yield	coordinates	as	shown	(upper-right-hand	corner).	Sometimes	it	is	difficult	or	impossible	to	collect	all	the	data	necessary	for	each	patient
included	in	the	audit;	even	the	most	diligent	auditor	will	have	trouble.	When	comparing	the	MLO	projection	to	the	true	lateral	projection,	a	lateral	lesion	will	move	down	on	the	lateral	from	its	position	on	the	MLO	(Figure	9-10).	The	change	is	transmitted	to	subsequent	generations.	The	dressing	consists	of	a	nursing	pad	saturated	with	water	and	a
Saran	wrap	covering.	Obese	Patient	(See	Also	Large-Breasted	Patient,	Thin	Base)	Choosing	the	appropriate	size	image	receptor	will	facilitate	positioning.	As	the	number	of	gray	levels	increases,	more	detail	can	be	portrayed.	•	False	positive	(FP)—No	cancer	diagnosis	is	made	within	1	year	of	a	mammogram	with	abnormal	findings.	The	Ranfac	cannula
is	longer	and	can	drop	further	into	the	duct,	therefore	the	pressure	of	injecting	the	contrast	makes	it	less	likely	to	be	expelled	from	the	duct.	A	tangential	view	(C)	of	the	palpable	area	demonstrates	the	mass	in	its	entirety	(arrow).	Broker	interface	The	agent/company	between	a	hospital	HIS/RIS	and	the	FFDM	unit.	This	is	not	the	case.	Was	the	lesion
visible	on	the	film?	Women	with	dense	breasts	have	a	high	incidence	of	false	positives	with	standard	mammography—test	results	that	appear	positive	in	the	absence	of	cancer.	Typically	consists	of	insertion	of	a	silicone	bag	(prosthesis)	into	the	breast	(submammary)	or	under	the	breast	and	chest	muscle	(subpectoral).	These	disposable	single-use	pads
are	available	through	at	least	two	mammography	accessory	vendors	(Hologic	MammoPad	and	Beekley	Bella	Blanket).	The	scales	should	be	accurate	to	within	0.5	cm.	The	benefits	must	outweigh	the	risks	before	scanning	a	pregnant	female.	Feasibility	of	MRI	imaging	in	patients	with	breast	cancer.	Using	the	small	2-inch	diameter	spot	compression
device	for	magnification	restricts	imaging	to	the	area	that	aligns	at	the	chest	wall	edge	(Figure	11-27).	Keep	in	mind	that	facilities	with	Hologic	Selenia	units	are	required	to	do	the	weekly	Digital	Imaging	and	Communications	in	Medicine	(DICOM)	SMPTE	test,	whether	or	not	the	printer	is	on-site.	The	central	theme	is	viewing	images	and	medical
records	simultaneously	at	different	locations.	Eur	J	Surg	Oncol.	Also	called	simultaneous	volume	imaging	or	3D	Fourier	transform	(3	DFT)	imaging.	(B)	In	analog	and	digital	imaging,	the	chest	wall	edge	of	the	image	receptor	is	placed	along	the	midaxillary	line.	Imaging	Economics	July	2004.	Apocrine	sweat	gland	A	gland	that	secretes	fluid.	A	C	A	•
317	B	Figure	14-1	Whether	using	an	analog	(A)	or	digital	mammography	machine	(B),	the	art	of	positioning	is	very	similar.	What	is	symmetry/asymmetry	of	a	breast?	Active	shielding	uses	small	magnets	outside	the	cryogen	bath	to	restrict	and	direct	the	magnetic	field	lines	to	an	acceptable	location.	The	readout	electronics	measure	these	voltages
(signals).	My	brain	tried	to	rationalize	away	this	newfound	lump	in	my	breast,”	the	woman	sobbed.	The	paperless	process	begins	when	the	client	phones	the	mammography	center	to	schedule	her	appointment.	A	2004	study	found	that	ductal	lavage	was	ineffective	at	detecting	breast	cancer	among	women	who	had	already	been	diagnosed	with	the
disease.23	In	the	study,	ductal	lavage	was	performed	on	32	women	who	had	been	diagnosed	with	breast	cancer	prior	to	mastectomy.	•	Correlate	pathology	reports—Once	you	have	the	pathology	report,	correlate	it	with	the	patient’s	mammography	report	and	chart	for	the	radiologist	to	review.	They	didn’t	want	to	admit	it”.67	Emergency	room
physicians	routinely	ask	technologists	if	they	see	anything	on	the	films;	radiology	residents	also	ask	for	technologist’s	opinions.	(B)	With	digital	systems	one	must	adhere	to	the	traditional	magnification	process.	This	delivers	an	average	or	effective	voltage	twice	as	large	as	that	of	half-wave	rectification;	however,	the	peak	output	voltage	remains	the
same.	Chapter	10	/	Practical	Applications	in	Problem	Solving	•	197	MLO	L	CC	CC	A	X	C	L	MLO	B	L	LM	D	Figure	10-21	Locating	an	abnormality	evident	on	one	view.	Toner	robbing	occurred	on	a	xeromammogram	when	the	nipple	was	projected	into	the	breast.	A	gene	is	also	a	unit	of	heredity	that	is	transferred	from	a	parent	to	offspring	and	is	held	to
determine	some	characteristic	of	the	offspring.	•	543	References	1.	The	effects	of	HRT	are	apparent	mammographically,	especially	in	those	women	who	were	completely	through	menopause	before	implementing	an	HRT	program	(Figure	5-9).	If	the	lesion	does	not	appear	on	the	specimen	radiograph,	the	patient	returns	for	a	repeat	mammogram	2
months	after	the	surgery.	Dedicated	line	Also	referred	to	as	a	dedicated	link.	Milwaukee,	WI.)	Figure	15-29	The	portion	of	the	breast	inside	the	mag-box	displays	at	full	resolution.	resource.	New	Guidelines	At	the	urging	of	NCI	Director	Richard	Klausner,	MD,	the	National	Institutes	of	Health	(NIH)	convened	a	conference	to	Figure	2-6	What’s	a	woman
to	do?	Rotating	the	biopsy	chamber	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	•	449	Horizontal	Errors	(X	or	H)	needle	position	relative	to	abnormality	appearance	on	stereo	pair	(–)	X	(+)	X	good	needle	position	(at	prefire	position)	good	needle	position	(at	prefire	position)	(–)	X	(+)	X	(+)	X	error	(+)	X	error	(–)	X	A	(–)	X	error	(+)	X	(–)	X	error
Figure	20-47	(A)	Examples	of	horizontal	errors.	This	surgery	typically	is	not	performed	because	it	retains	some	breast	tissue.	Generally,	resolution	quality	increases	as	the	number	of	pixels,	or	imageforming	units	in	the	display,	increases.	The	mid-sagittal,	or	median,	plane	splits	the	body	into	left	and	right	halves.	Raul	Leborgne,	Robert	Egan,	Philip
Strax,	Charles	Gros,	Gerald	Dodd,	John	Martin,	John	Wolfe,	and	countless	others.	When	selecting	a	position	for	biopsy,	the	technologist	must	be	aware	of	the	logistics	of	the	C-arm	swing	for	stereo	images.The	patient	should	be	unencumbered	by	the	x-ray	tube	housing	and	the	image-receptor	mount	of	the	mammography	unit	during	stereo	rotations.
Bloody	or	clear	watery	discharge	is	most	indicative	of	papilloma	(benign	tumor	of	epithelial	cells)	or	carcinoma;	clear	watery	discharge	is	more	an	indication	of	carcinoma	than	any	other	color13	(Figure	6-13).	Is	mammography	100%	accurate?	Because	the	needle	travels	on	an	arc,	a	correction	of	H,	V,	or	D	may	change	the	accuracy	of	the	other
coordinates.	Some	sites	use	cool	gel	eye	masks	during	the	scan	if	warranted.	In	18%,	the	cancer	was	present	on	the	mammogram,	but	the	correct	diagnosis	was	made	15.5	months	later.	Ghosting	Direct-to-digital	systems.	Signal	is	the	difference	in	intensity	of	two	areas	in	the	breast,	for	example:	cancer	and	the	adjacent	normal	issue.	(B)	Lateral	view
of	back	plate.	ULTRASOUND	Indications	and	Contraindications	for	Ultrasonography	of	the	Breast	Sonographic	imaging	of	the	breast	can	help	determine	the	nature	of	many	problematic	findings,	but	its	main	value	is	in	its	ability	to	distinguish	a	cyst	from	a	solid	lesion.	Bring	inferior	aspect	of	breast	onto	the	image	receptor.	The	ACRIN/DMIST	study
identified	90%	of	all	the	cancers	in	women	over	age	50;	the	majority	of	these	women	have	adipose-replaced	breast	tissue.	Preliminary	reports	show	that	quantification	of	tumor	features	may	improve	the	specificity	of	MRI	breast	images.	(A)	Schematic	of	the	orientation	of	the	breast	to	the	image	receptor	for	the	MLO	projection.	Cost.	The	arm	may	be
kept	straight	or	be	bent	at	the	elbow,	resting	on	the	C-arm.	Shoulder	Placement	When	positioning	the	patient	on	the	table,	the	technologist	can	place	the	ipsilateral	shoulder	at	the	very	rim	of	the	table	opening,	or	allow	the	shoulder	to	drop	through	the	opening	(Figure	20-77).	Super-users	can	set	up	files	within	the	PACS	or	change	settings	as	needed,
on	a	limited	scale.	GUIDELINES	FOR	POSITIONING	Develop	a	Method	Each	technologist	should	develop	a	positioning	method,	assimilating	various	techniques	to	achieve	the	best	results.	This	ensures	the	abnormality	ends	up	in	the	center	of	the	sample	notch	when	the	device	is	“fired.”	It	is	usually	between	2	and	5	mm	from	the	depth	coordinate.
Chapter	7	/	Mammographic	Positioning	A	•	135	B	D	C	Performing	the	Study	The	SIO	is	a	superolateral	to	inferomedial	projection.	The	basic	aim	of	a	breast	biopsy	is	to	determine	whether	a	worrisome	area	is	cancer	and,	if	so,	what	type.	This	reverses	the	polarity	of	one	alternation	of	the	input	sine	wave.	Have	the	patient	bend	forward	at	the	waist	and
lean	laterally	toward	the	unit,	so	that	the	rib	cage	comes	in	contact	with	the	image	receptor.	It	can	feel	smooth	and	soft	and	can	move	freely	(mobile)	rather	than	fixed	to	the	skin	or	underlying	tissue.	Picture	archiving	and	communication	system	(PACS)	Storage	for	computers	and	networking;	dedicated	to	storage,	retrieval,	distribution,	and
presentation	of	medical	images.	Key	Terms	•	•	•	•	•	contrast-to-noise	ratio	(CNR)	dead	pixel	ghosting	laser	printers	Mammography	Quality	Standards	Act	(MQSA)	370	•	modulation	transfer	•	Society	of	Motion	Picture	function	(MTF)	and	Television	Engineers	(SMPTE)	•	uniformity	•	workstations	•	monitors	•	signal-to-noise	ratio	(SNR)	Chapter	17	/
Quality	Assurance	for	Full	Field	Digital	Mammography	Just	as	with	film/screen	mammography,	certain	testing	must	be	performed	on	a	regular	schedule	to	ensure	that	image	quality	is	optimal	and	remains	that	way.	Use	of	these	standard	labels	alleviates	confusion	when	images	are	shared	between	facilities.	“You	can	survive	breast	cancer	if	it	is
detected	early,	and	you	can	detect	it	early	through	monthly	breast	self	exams	(BSE)	and	periodic	mammograms”.62	REVIEW	QUESTIONS	1.	Compression	Force	As	with	analog,	the	purpose	of	this	test	is	to	determine	that	enough	compression	force	is	used	to	spread	the	breast	tissue	for	optimal	imaging	while	ensuring	that	too	much	force	is	cannot	be
applied,	causing	pain	and/or	damage	to	the	patient.	Each	year,	more	and	more	mammography	facilities	are	transitioning	from	film/screen	mammography	to	full-field	digital	mammography	(FFDM).	Improvement	in	mammography	interpretation	skills	in	a	community	radiology	practice	after	dedicated	teaching	courses:	2	year	medical	audit	of	38,633
cases.	The	appearance	of	some	film	handling	artifacts	may	vary	from	one	manufacturer	to	another	and	one	film	type	to	another.	Sixty-five	percent	of	the	residents	agreed	that	subspecialists	should	interpret	mammograms;	only	28%	disagreed.	Some	of	these	factors	are	genetic	changes	in	oncogenes	and	in	tumor	suppressor	genes,	growth	factor
imbalances,	enzyme	production,	and	telomerase	activity.	What	other	digital	postprocessing	tools	are	available	to	the	radiologist?	Milwaukee,	WI.)	(B)	Profile	of	an	LCD	monitor.	•	Screening	programs	should	take	precedence	over	other	needs	competing	for	the	same	resource	money.	Poggi	MM,	Danforth	DN,	Sciuto	LC,	et	al.	The	third	generation	of	AIs
is	superior	to	the	performance	of	tamoxifen.	A	brief	generic	job	description	would	include:	Professional	Education	•	Completed	advanced	study	of	human	tissues	•	Demonstrated	ability	to	identify	and	study	function,	morphology	and	pathology	of	difficult-to-identify	cells,	fibrous	and	connective	tissues	•	Trained	in	diagnosis	of	lesions	•	Trained	in	cyto
(nuclear	studies)	analysis	of	human	tissues	•	Trained	in	identifying	types	of	cancers,	progression,	variations,	and	related	causes	(Table	6-1)	•	Trained	in	radiographic	studies	Professional	Experience	•	Performs	microscopic	examination	to	detect	changes	in	cell	structures	indicative	of	disease	•	Prepares	or	supervises	preparation	of	biopsied	tissue	for
microscopic	study	•	Devises	or	directs	use	of	special	stains	for	isolating,	identifying,	and	studying	pathology	•	Makes	comparisons	with	controls	and	standard	references	•	Makes	notations	of	the	prevalence	of	lesions	through	studies	and	autopsy	specimens	•	Looks	for	features	(size,	borders,	calcifications,	distances	between	features,	etc.)	that	may
predict	recurrence,	relative	risk,	and	as	the	basis	for	recommendations	for	additional	therapy	or	surgery	•	Follows	specified	pathways	for	a	suspected	disease	Diagnostic	Reporting	•	Provides	data	to	delineate	the	cause	and	progress	of	disease	that	impairs	bodily	functions	•	Indicates	evidence	of	staging,	using	evidence	from	examined	slides	(Table	6-
2)	•	Makes	a	diagnosis	following	criteria	that	is	both	quantitative	and	qualitative	Table	6-1	•	Cancer	Types	in	Ductal	and	Lobular	Carcinoma	DUCTAL	LOBULAR	Intraductal	Invasive	Comedo	Inflammatory	Medullary	Mucinous	Papillary	Scirrhous	Tubular	In	situ	Invasive	Chapter	6	/	Mammographic	Pathology	•	79	Table	6-2	•	Staging:	General
Categories	and	Characteristics	of	Breast	Cancer	STAGE	TUMOR	SIZE	Stage	0	Stage	I	Stage	III	Carcinoma	in	situ	Less	than	or	equal	to	2	cm	Greater	than	2	cm	but	less	than	5	cm	Any	size	Stage	IV	Any	size	Stage	II	AXILLARY	METASTASES	DISTANT	METASTASES	CONDITION	OF	METASTATIC	NODES/	OTHER	CHARACTERISTICS	No	No	No	No
Not	applicable	Not	applicable	Yes	No	Yes	No	Yes	Yes	Microscopic	involvement	of	lymph	nodes	Lymph	nodes	are	fixed	together	in	a	matted	axillary	mass;	invasion	of	chest	wall;	skin	involvement	Any	condition	•	Makes	recommendations	for	additional	therapy	or	surgery	•	Rates	suspected	tissue	as	benign	or	equivocal,	suspicious	or	malignant	Pathology
Report	A	pathologist’s	report	presents	a	picture	from	the	inside	to	better	serve	the	case.1	A	•	Specimen:	Tissue	samples	taken	from	the	breast,	lymph	nodes	under	the	arm	(axilla),	or	both.	This	could	affect	the	archival	quality	of	the	image,	eventually	causing	the	film	to	discolor.	These	devices	also	have	a	spring-loaded	firing	mechanism,	but	differ	in
ways	that	improve	the	facility	of	sampling.	See	Imaging	technologies	Technologist	role	in	problem-solving,	185,	186f	Technologist’s	tests,	in	QA	program	compression	check,	295,	297f	darkroom	cleanliness,	292	darkroom	integrity	and	fog	test,	296–297	fixer	retention,	294–295,	294f	phantom	imaging,	292–294,	292f–293f	analysis,	293–294
mammography	phantom,	292–293	technique,	293	repeat/reject	analysis,	295,	296f	screen/film	contact,	295,	297f,	298f	sensitometry,	289–290,	289f,	290f,	291t,	292	viewboxes,	292	visual	checklist,	294	Teleradiology,	390	Temperature	of	darkroom,	274–275	Terminal	duct	lobular	unit	(TDLU),	68,	68f,	69f,	80	cancer	and,	80	Tertiary	prevention,	for
breast	cancer,	540	TFT.	This	is	where	all	files	and	programs	reside.	36	B	Tube	potential	(kVp)	Figure	11-40	(A)	Subject	contrast	versus	phantom	thickness	at	27	kVp	for	a	75%	glandular—25%	adipose	tissue—	equivalent	phantom.	Clock-time	describes	location	within	the	breasts	(Figure	9-1).	Rochester,	NY.)	Chapter	21	/	Breast	MR	A	B	C	D	•	501
Figure	21-30	Breast	MR	biopsy	and	localization.	MagnReson	Med.	Aim	to	include	the	entire	Figure	7-42	illustrates	the	step-by-step	process	of	patient	positioning	for	the	MLO.	If	she	accepts	the	image,	she	continues	on	with	the	next	view.	Med.	•	53	Payouts	for	a	missed	breast	cancer	provide	the	second	highest	award	amounts;	the	highest	payments
are	for	neurologically	impaired	infants.	The	cardinal	rule	with	using	this	technology	is	that	the	radiologist	is	the	person	making	the	final	interpretation	of	the	mammogram.	This	is	facilitated	by	the	wide	dynamic	range	of	digital	detectors.8,14	Contrast	is	extremely	important	for	both	analog	and	digital	imaging.	563	•	Glossary	Lymphedema
Accumulation	of	fluid	in	an	affected	limb.	The	compression	paddle	should	remain	parallel	to	the	imaging	surface	for	optimal	homogeneous	compression	(A).	We	must	prepare	for	the	impact	of	the	Baby	Boomers	and	the	resulting	increased	usage	that	will	continue	for	decades,	the	shortage	of	radiologists	and	the	underlying	reasons	for	these	shortages,
and	the	pressures	on	facility	administrators.	The	patient	should	stand	with	her	hips	slightly	anterior	to	the	lower	end	of	the	image	receptor.	analog	or	digital	imaging,	5,	6t	vs.	Standardized	labeling	The	American	College	of	Radiology	has	set	the	recognized	standard	for	the	labeling	of	mammography	images.	1977;129(July)(1):121–125.	The	breasts	of	a
smallbusted	woman	tend	to	grow	about	as	much	during	pregnancy	as	those	of	a	buxom	woman.	More	long-term	follow-up	from	breast	cancer	trials.	Large	magnets	in	the	shape	of	a	cylindrical	tube	are	used	for	MRI.	Neoplasm	A	tumor.	This	risk	never	exceeds	1	in	26	in	any	single	decade	(Table	2-2).	Extrapolating	from	that	estimate,	a	1977	NCI	study
headed	by	Upton	stated	that	if	an	average	glandular	dose	were	80	mrad/exposure	(a	reasonable	dose	for	today’s	examination	is	160	mR)	then	a	woman	could	have	180	mammograms	done	before	her	natural	risk	would	increase	by	that	same	1%.78	The	lifetime	risk	of	death	from	developing	breast	cancer	due	to	radiation	received	during	routine
mammograms	is	cited	as	being	equivalent	to	the	risk	associated	with	traveling	2500	miles	by	air,	1500	miles	by	train,	or	220	miles	in	a	car,	or	smoking	1.5	cigarettes.79	Supporting	the	theory	that	radiation	can	induce	cancer	are	studies	of	Japanese	women	in	Hiroshima	and	Nagasaki	who	survived	the	atomic	bomb80–82	and	of	sanatorium	patients
from	Massachusetts83	and	Canada84,85	who	were	repeatedly	fluoroscoped	while	undergoing	treatment	for	tuberculosis.	They	perform	many	tasks	radiologists	perform,	but	that	do	not	require	training	at	the	level	of	a	physician.	The	twin	weather	forces	of	hail	and	rain	drive	people	to	seek	safe	shelter;	the	twin	forces	of	medical	malpractice	lawsuits
and	negative	attitudes	about	mammography	may	result	in	a	shortage	of	radiologists	willing	to	provide	mammography	services.	No	cancer	diagnosis	is	made	on	the	patient	within	1	year	of	a	mammogram	with	abnormal	findings,	for	which	biopsy	or	surgical	consultation	is	recommended.14,15	This	definition	is	used	in	the	calculation	of	the	positive
predictive	value	(PPV2).	(A	normal	female	will	have	a	pair	of	X	chromosomes;	a	male	will	have	an	X	and	Y	pair.)	Chromosomes	can	be	seen	under	a	light	microscope	and,	when	stained	with	certain	dyes,	reveal	a	pattern	of	light	and	dark	bands	reflecting	regional	variations	in	the	amounts	of	A	and	T	versus	G	and	C.	Correlation	A	causal,	complementary,
parallel,	or	reciprocal	relationship.	Structures	inside	the	breast	attenuate	x-ray	photons	to	different	degrees.	When	you	do	receive	feedback	from	the	staff,	take	any	relevant	information	to	the	vendor.	In	the	left	breast	this	tissue	is	between	9	and	12	o’clock.	A	third	and	important	boost	in	administrative	productivity	occurs	because	the	digital	image	is
transferred	quickly	and	easily	within	the	radiology	department	to	the	radiologist’s	monitors,	to	network	connected	sister	sites,	and	within	the	hospital	or	the	healthcare	system	if	so	desired.	Rochester,	NY.)	breast	imaging	scan,	lying	prone	with	breasts	hanging	pendulous.25,26,31,34	An	immobilization	device	with	screens	that	allow	an	opening	for
core	needle	access	is	applied	to	firmly	hold	the	breast	in	place	for	the	biopsy,	while	maintaining	the	accuracy	of	the	biopsy	device	stroke.	The	mean	optical	density	is	where	performance	is	evaluated	at	an	optical	density	above	1.20	and	with	an	imaging	system	average	gradient	of	3.0.	Note	that	if	an	average	gradient	other	than	3.0	is	used,	the	value	of
0.12	should	be	scaled	linearly	with	the	film	gradient	(i.e.,	the	higher	the	film	gradient,	the	higher	the	allowed	optical	density	variation),	so	that	the	specification	is	based	strictly	on	the	performance	of	the	x-ray	equipment.5	A	suboptimally	exposed	film	is	virtually	impossible	to	take	with	a	smart	AEC	device.	MASSES	Mass	densities	that	visualize	on	the
mammogram	can	be	either	benign	or	malignant.	It	was	felt	that	a	malignancy,	with	its	increased	blood	flow,	would	cause	a	localized	increase	in	temperature	that	would	appear	as	hot	spots	or	asymmetrical	patterns	in	the	infrared	thermogram.	Clumping	detracts	from	the	fine	resolution	Figure	12-3	Moist	air	in	the	darkroom	(humidity	more	than	50%)
may	cause	water	droplets	to	cling	to	the	film’s	emulsion,	causing	artifacts	that	reduce	resolution.	Physical	examination	Manual	examination	of	the	breast	is	an	important	method	for	detecting	cancer	and	is	the	first	step	in	the	evaluation	of	a	breast	lump.	Skin	dose.	In	the	ART	SoftScan	system	(Figure	22-5),	the	patient	lies	prone	with	her	breast
surrounded	with	an	optical	coupling	liquid.	Adjust	the	height	of	the	C-arm	R	CC	A	R	ML	R	MLO	B	C	Figure	7-60	Lateromedial	lateral	projection.	Programming	needle	length:	Program	the	unit	for	needle	length	and	the	stroke	of	the	biopsy	instrument	(Figure	20-22J).	Percutaneous	Breast	Biopsy.	Explain	the	significance	of	lymph	node	sampling.	Who
performs	the	ductogram?	The	two-view	mammogram	is	complementary;	neither	view	alone	presents	all	the	breast	tissue	adequately.	Tomosynthesis,	contrast	mammography,	and	3D	reconstruction	all	require	digitally	captured	information;	all	have	demonstrated	some	specialized	applications	in	mammography.	Retracting	the	anterior	needle	guide
while	acquiring	the	prefire	images	will	prevent	superimposition	over	the	area	of	interest.	54.	Thurfjell	El,	Lernevall	KA,	Taube	AAS.	Remove	excess	solution	with	a	sterile	sponge.	Each	network	is	unique	to	the	facility	that	designs	and	uses	it.	If	the	abnormality	is	evident	on	the	MLO,	noting	how	it	moves	on	the	true	lateral	can	determine	whether	it	is
medial	or	lateral;	subsequent	views	to	locate	the	abnormality	are	necessary	(see	Chapter	9).	MRI	and	PEM	found	expected	IDC	lesion	and	greater-than-expected	extensive	DCIS.	(A)	Inverting	the	spot	compression	paddle	will	provide	another	tool	to	capture	slippery	abnormalities.	See	Mediolateral	oblique	(MLO)	projections	Mobility,	breast,	87,	88f,
108	wide	pedicle	and,	161	MOD.	186	•	Unit	1	/	Mammography—Common	Topics	R	CC	L	CC	A	R	MLO	L	MLO	B	L	SIO	Figure	10-2	Biopsy	canceled.	Ca	J	Clin.	The	type	of	processing	available	in	a	facility	may	factor	into	deciding	which	combination	of	films	and	screens	to	use,	along	with	the	radiologist’s	preference	of	image	quality.	Verify	calibration:	A
daily	quality	control	test	to	check	calibration	of	the	targeting	system	is	necessary	before	beginning	the	scheduled	biopsies	(Figure	20-21).	Near-line	storage	is	somewhat	slower	than	online,	but	is	also	less	expensive.	(2)	If	the	breast	is	an	adiposereplaced	breast	that	contains	one	fluid-filled	cyst,	and	the	pickup	is	unknowingly	placed	directly
underneath	this	cyst,	then	the	phototimer	will	respond	only	to	the	tissue	that	covers	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	pectoral	muscles	•	247	facia	Cooper’s	ligaments	ribs	fat	ducts	lobes	Figure	11-41	Anatomic	drawing	of	the	breast	(side	view).	Chapter	4	/	The	Mammography	Technologist’s	Expanding	Role	The
author	of	the	study	is	certain	this	portion	of	the	survey	was	underreported	because	of	the	many	comments	the	respondents	wrote	in	the	margins.	If	the	[chest	wall]	ray	from	the	tube	(the	ray	that	is	perpendicular	to	the	screen–film	0	0	5	10	15	20	25	30	Angle	between	x-ray	and	target	surface	Figure	11-33	The	heel	effect	produced	by	a	7°-angled	target
will	be	greater	than	that	from	a	16°-angled	tube.	This	is	especially	useful	when	looking	for	calcifications.	Cavelli	LR,	Singh	B,	Issacs	C,	et	al.	Because	the	patient	information	has	already	been	entered	into	the	RIS,	the	technologist	will	not	need	to	reenter	information,	eliminating	errors	in	patient	identification	and	increasing	the	efficiency	of	the
technologist.	Many	patients	who	have	a	mastectomy	do	not	need	radiation	therapy,	but	lumpectomy	candidates	always	have	radiation	in	addition	to	surgery.	Oncologist.	More	pixels	(mega	pixels)	equal	better	images	with	more	information;	fewer	pixels	in	the	same	size	matrix	can	be	seen	on	a	monitor	as	tiny	blocks	rather	than	as	smooth	points	that
blend	to	form	an	image.	A	small	fraction	of	the	total	number	of	protons	in	the	body	are	brought	into	alignment	inside	the	strong	magnetic	field	within	the	MRI	scanner.	b.	This	technique	is	especially	valuable	in	visualizing	calcifications.	If	visualization	is	not	possible	on	both	stereo	images	then,	if	available,	use	the	“target	on	scout”	method.	The	United
States	experienced	its	first	recorded	malpractice	litigation	in	1794,	5	years	after	George	Washington	was	inaugurated	as	our	first	president.	The	surgical	procedure	is	known	as	reduction	mammoplasty.	The	mediolateral	oblique	projection	in	mammography	is	similar	to	the	sagittal	view	in	MRI	while	the	craniocaudal	projection	is	similar	to	the	axial
view.26,31,34	As	you	may	already	know,	there	are	many	additional	views	that	may	be	necessary	during	a	mammogram,	including	spot	compression	and	magnification	views,	just	to	name	a	few.	A	single	box	of	film	is	set	aside	for	the	specific	purpose	of	processor	quality	control	and	is	used	exclusively	each	day.	A	change	in	developer	temperature	will
affect	the	other	values	as	an	increase	in	base		fog	and	a	decrease	in	density	difference.	Stomper	P,	Kopans	D,	Sadowsky	N,	et	al.	If	the	image	is	“off,”	the	computer	uses	its	information	to	correct	the	density	and	contrast	display.	This	straight	edge	must	align	perfectly	with	the	chest	wall	edge	of	the	IRSD,	as	shown	in	(A).	To	perform	this	test,	an	image
of	a	fine-mesh	test-object	is	taken	with	each	screen	used	for	mammography	(Figure	13-10).	Arch	Roentgen	Ray.	Goldstraw	EJ,	Castellano	I,	Ashley	S,	et	al.	Radiation	therapy	is	appropriate	for	lumpectomy	patients	with	stage	0	to	stage	III	disease,	or	if	the	patient	had	a	mastectomy.	Chapter	13	/	Quality	Assurance	in	Film/Screen	Mammography	The
radiation	output	is	measured	with	an	ionization	chamber	positioned	approximately	4.5	cm	above	the	breast	support	surface—the	height	where	the	top	of	a	compressed	breast	would	be	located.	The	technologist	should	create	an	atmosphere	that	encourages	the	patient	to	discuss	her	concerns.	Fifteen	years	later	the	number	of	facilities	has	been
reduced	to	8800.	But	often	the	capsule	hardens	and	may	calcify	over	time	(Figure	10-38).	Image	Watch	Program.	A	tangential	view	can	prove	skin	calcium.	Marking	the	skin:	Mark	the	skin	for	an	incision	(Figure	20-22M).	These	odds	make	it	all	the	more	important	for	you,	the	technologist,	to	create	a	quality	mammogram	to	visualize	the	disease	for
the	radiologist.	In:	Logan	WW,	Muntz	EP,	eds.	Lumpectomy	with	radiation	is	not	an	option	for	these	patients.	This	two-way	exchange	carries	and	shares	information	about	the	condition	of	the	hydrogen	nuclei	in	a	human	body.	This	is	partly	because	the	technologist	acquisition	station	monitor	has	only	2-mp	resolution,	while	the	radiologist	views	the



image	on	a	5-mp	monitor.	92.	The	reason	for	this	is	the	nerves	are	cut.	One	of	the	key	features	of	a	packet	is	that	it	contains	the	destination	address	in	addition	to	the	data.	The	degree	of	aggression	of	the	tumor,	affecting	treatment	and	prognosis,	is	rated	by	histopathologic	and	nuclear	grade.	For	each	phantom	thickness,	the	physicist	takes	exposures
using	the	lowest,	average,	and	highest	kilovolt	peak	that	would	be	used	clinically	on	the	unit.	Most	clinicians	make	a	skin	incision	parallel	to	the	widest	axis	of	the	needle.	Filters	A	piece	of	material	placed	in	the	path	of	the	x-ray	beam	to	screen	out	unwanted	x-ray	spectra.	1988;150:1201–1202.	Even	when	the	reimbursement	is	higher	for	FFDM
studies,	it	is	usually	an	increase	of	less	than	$50	per	study.	ACR	and	PIAA	(Physicians	Insurance	Association	of	America)	data	show	mammography	is	the	most	common	examination	for	which	radiologists	are	sued	and	that	failure	to	diagnose	breast	cancer	is	the	most	common	cause	of	malpractice	actions.	•	59	The	National	Academy	of	Sciences
proposed	three	strategies	to	address	this	manpower	shortage.42	Options	for	success	include:	1.	Beyond	this	area,	signal	drop-off	is	present,	relative	to	the	distance	from	the	coil.	Personnel	Assignment	of	Responsibility	A	QA	committee	must	be	established	to	determine	who	will	perform	each	test,	to	whom	these	individuals	will	report,	who	will
maintain	the	written	records,	who	will	determine	corrective	actions,	and	so	on.	Photon	A	particle	representing	a	quantum	of	light	or	other	electromagnetic	radiation.	First,	for	the	technologist:	by	using	digital	equipment	she	can	perform	more	mammograms	per	hour	than	she	could	with	analog	equipment.	The	thicker	the	screen,	the	greater	the	blur,
but	the	faster	the	screen	becomes;	the	faster	the	screen,	the	lower	the	radiation	dose	to	the	patient.	This	measurement	does	not	typically	consider	variations	in	background	induced	by	anatomy	but	does	include	noise	sources	such	as	quantum	mottle,	electronic	signal	variations,	static	detector	imperfections,	and	nonuniform	gain.	2000;174:1257–1262.
The	resolution	of	the	direct	conversion	array	is	limited	only	by	the	size	of	the	pixels.	(A)	Within	the	network,	each	modality	is	assigned	a	worklist	of	patients	scheduled	to	have	an	examination.	This	is	fine,	as	long	as	the	monitor	376	•	Unit	3	/	Digital	Mammography	Figure	17-2	The	uniform	display	of	the	flat-field	test	images	dust	and	other	artifacts	in
the	path	of	the	beam.	The	more	information	that	is	recorded	about	the	rejected	or	repeated	film,	the	more	information	you	can	get	back	from	the	analysis.	Skin,	fat,	and	the	blood	vessel	from	the	lower	abdomen	are	used.	Biopsy	is	critical	as	many	lesions	have	been	detected	through	MRI	that	were	occult	on	mammography	and	ultrasound.	DNA
sequence	The	precise	ordering	of	the	bases	(A,T,G,C)	from	which	DNA	is	composed.	1995;332:1589–1593.	“Health	services	for	breast	and	cervical	cancers	should	be	available	to	all	women,	regardless	of	age,	geographic	location,	socioeconomic	status,	race,	ethnicity,	or	cultural	background	…	the	Plan	is	designed	for	use	by	public	and	private
organizations	at	the	national,	state,	and	local	levels	in	planning	specific	programmatic	activities”52	(Figure	2-7).	The	typical	appearance	of	the	mammogram	postreduction.	The	array	is	constantly	“cleaned”	to	empty	the	TFTs	of	this	dark	signal.	What	factors	should	be	considered	when	selecting	a	dedicated	mammographic	unit?	The	breast	is
repositioned	in	a	FB	projection	(D).	Therefore,	the	unit	can	process	more	patients	than	an	analog	unit	in	the	same	amount	of	time.	Some	manufacturers	use	compression	thickness	as	a	function	of	the	Automatic	Exposure	Control.	The	tissue	lost	may	elude	visualization	on	either	of	the	standard	opposing	views.	Sarasota,	FL.)	MRI	system	works	hard	to
exploit.1,2,26,31,34	Our	hydrogen	atom	has	1	proton,	a	positive-charged	particle	in	the	nucleus,	and	1	electron,	a	negative-charged	particle	spinning	around	its	center.	Chemotherapy	is	drug	therapy	that	stops	cancerous	cells	from	multiplying.	60	•	Unit	1	/	Mammography—Common	Topics	References	1.	By	recording	this	information	daily,	unusual
fluctuations	or	trends	in	the	graph	will	highlight	a	problem	with	the	film	processing	before	it	becomes	severe,	or	it	may	point	out	reasons	for	the	problem.	If	cleaning	is	performed	weekly,	and	the	luminance	of	the	bulbs	appears	the	same	throughout	the	length	of	the	viewbox,	no	further	analysis	is	required.	28	.	This	all	happens	automatically	and
efficiently	behind	the	scenes	with	minimal	technologist	input.	Adjustments	are	required	if	a	facility	experiences	seasonal	fluctuations	or	if	films	are	processed	side	by	side	as	opposed	to	individually.	This	is	not	a	language	that	a	receptionist	or	scheduler	needs	to	know	to	be	able	to	input	patient	information;	it	is	the	universal	language	that	allows	the
RIS	to	communicate	with	the	PACS	and	with	other	RIS	systems.	The	distance	of	the	apparent	“shift”	of	the	object	in	relation	to	the	reference	object	is	parallax.	Some	facilities	may	designate	a	radiation	safety	officer	(RSO),	who	should	be	a	member	of	the	QA	committee.	1990;174(3):638–647.	Separation	of	superimposed	areas	of	glandular	tissue
(vigorous	compression	spreads	apart	overlapping	islands	of	dense	breast	tissue,	thereby	reducing	confusion	caused	by	superimposition	shadows	and	facilitating	the	visualization	of	the	borders	of	mass	lesions).	Other	physicians	can	use	standard	viewboxes	to	look	at	a	mammogram.	What	was	the	most	common	failure	identified	by	NEXT?	The
technologist	has	to	be	creative	to	provide	the	best	study.	The	more	extended	the	response,	the	finer	the	detail,	the	sharper	the	image.2	In	other	words,	it	measures	how	faithfully	the	detector	reproduces	detail	from	the	object	to	the	image.	The	risk	is	higher	still	if	her	family	member	developed	breast	cancer	premenopausally.	69.	Figure	23-22	This
patient	had	bilateral	prophylactic	mastectomies	due	to	a	strong	family	pedigree	for	breast	and	ovarian	cancer.	The	chest	wall	edge	of	the	compression	device	should	extend	upward	approximately	2	inches	in	height	and	form	an	85°	angle	with	the	horizontal	edge	(Figures	11-22	and	11-23).	This	condition	is	more	difficult	to	quantify	because	the	stress,
anxiety,	and	depression	from	dealing	with	having	cancer	cause	the	same	symptoms	as	the	chemotherapy	drugs.	This	is	a	generic	DICOM	image	object	that	may	be	used	to	store	scanned	documents,	digitized	images,	or	screen	capture	images.	The	original	x-ray	photon	then	disappears	because	it	expended	all	of	its	energy.	This	also	takes	pressure	off
the	technologist,	because	the	technique	factors	for	acquisition	of	FFDM	images	are	broader	ranged,	resulting	in	fewer	repeated	images.	MQSA	recommends	mammography	monitors	be	5-megapixel	(MP)	monitors	as	compared	with	the	2-	to	3-MP	PACS	monitors	used	to	display	general	diagnostic	x-ray	images,	although	it	is	permissible	to	interpret
mammograms	from	the	less	resolute	monitors.	Do	not	assume	that	the	entire	breast	has	been	imaged	based	solely	on	the	resulting	mammogram.	“Standard	processing	is	defined	as	those	processing	conditions	recommended	by	the	film	manufacturer	that	result	in	a	film	of	known	optical	density	when	exposed	to	a	light	sensitometer	with	a	known
spectral	emission”36	(Table	11-7).	The	inverse	square	law	states	that	the	intensity	of	radiation	varies	inversely	as	the	square	of	the	distance;	that	is,	as	the	tube	is	moved	farther	away	from	the	film,	the	x-ray	intensity	reaching	the	film	diminishes.	An	elevated	shoulder	tightens	the	pectoral	muscle	and	pulls	up	on	the	breast,	removing	breast	tissue	from
view,	and	prohibits	good	compression.	Lobule	The	very	minute	(1to	2	mm)	portion	of	the	duct	that	holds	the	milk-producing	elements	of	the	breast.	2001;74:1118–1120.	Chapter	2	Background	Information	and	the	Need	for	Screening	Objectives	•	•	•	•	To	relate	an	increased	risk	for	breast	cancer	to	aging.	(B)	The	distance	from	the	nipple	to	the	lesion
is	measured	on	the	other	view	(dashed	line).	1992;185:25–28.	The	ACS	and	Susan	G.	x-ray	tube	housing	redundant	electronic	controls	face	shield	handles	compression	device	exchange	trays	control	panel	Space	The	examination	room	should	accommodate	the	unit	with	its	shield	and	provide	enough	space	for	the	technologist	to	move	around	and	to
assist	the	client	for	proper	positioning.	Taking	the	time	to	ensure	that	the	patient	feels	comfortable	and	well	cared	for	will	ultimately	reward	everyone	involved:	the	patient,	the	technologist,	and	the	facility.	Mammography	Quality	Standards	Act	(MQSA)	Congressional	Act	passed	in	1992	to	establish	national	quality	standards	for	mammography.	The
data	can	be	retained	for	any	period	of	time;	whether	a	short	period	(performing	a	calculation)	or	permanently	(in	an	archive).	•	25	•	Fear	that	cancer	will	be	found.	Key	Terms	•	•	•	•	•	•	•	•	algorithms	bit	computed	radiography	(CR)	detective	quantum	efficiency	(DQE)	digital	array	direct	conversion	dynamic	range	flat	panel	detector	326	•	hospital
information	•	•	•	•	•	•	system	(HIS)	indirect	conversion	matrix	modality	worklist	(MWL)	modulation	transfer	function	(MTF)	noise	nondirect	imaging	•	pixel	•	postprocessing	refinements	•	radiology	information	system	(RIS)	•	signal	•	signal-to-noise	ratio	(SNR)	•	window	center	•	window	width	Chapter	15	/	Creating	the	Digital	Image	HOW	IS	AN
IMAGE	CREATED	IN	FFDM?	Draw	a	straight	line	up	to	the	log	relative	exposure	line	at	the	point	of	intersection	on	the	curve	(Figure	11-57).	There	is	no	easy	way	to	operate	both	analog	and	digital	units	side	by	side.Yes,	it	is	possible,	and	it	is	done	at	some	facilities.	MAGNIFICATION	Magnification	should	produce	quality	images—images	that	are
sharp	and	that	are	produced	with	an	acceptable	radiation	dose.	Rhodium,	having	a	higher	average	energy	of	x-ray,	penetrates	thick	and/or	glandular	breasts	and	should	be	used	with	breasts	that	compress	to	6	cm	or	greater.	Cryogens	super	cool	the	coil	wires	(Figure	21-5).	See	Entrance	skin	exposure	(ESE)	Estrogen	in	physiologic	changes	of	breast,
69	Exaggerated	lateral	craniocaudal	(XCCL)	projection,	121–123	application	of,	121,	123f	procedure,	121,	123f	Examination	environment,	33–35	explaination	of	procedure,	37–39	Exposure	control,	222	number,	343–344	Extended-cycle	processing,	278	Extended	processing,	253–254,	253f	advantages	of,	254	vs.	Eczematous	Changes	Eczematous
changes	are	most	often	due	to	benign	conditions	such	as	allergy.	She	faces	the	open	end	of	the	magnet	bore.37–41,65	The	technologist	inserts	a	butterfly	needle	or	IV	into	the	patient’s	arm	for	contrast	administration	at	a	later	time	during	the	scanning	process.	See	Breast	ultrasound	(BUAP)	CAD.	Proving	that	the	abnormality	is	real	before	placing	the
patient	on	the	table	is	best.	Dean	JC,	Ilvento	CC.	This	also	places	unnecessary	stress	on	the	lower	back,	making	it	increasingly	uncomfortable	and	difficult	for	the	patient	to	remain	motionless	during	the	biopsy	procedure.	Vigorous	compression	may	prohibit	visualization	(Figure	7-31).	Retroglandular	fat	space—This	is	a	band	of	fatty	tissue	apparent
posterior	to	the	glandular	island	in	most	women.	Storage	can	be	any	of	a	number	of	different	media	types	(e.g.,	tape,	CD,	RAM).	3D	imaging—A	method	of	acquiring	images	in	a	volume.	From	a	budgeting	standpoint,	if	you	have	recently	purchased	new	analog	units,	you	might	want	to	consider	postponing	the	conversion	to	digital,	or	you	may	consider
transitioning	to	CR	FFDM,	especially	if	other	imaging	areas	of	your	facility	are	already	using	CR.	In:	Kopans	DB,	ed.	MR	imaging	of	the	breast	for	the	detection,	diagnosis	and	staging	of	breast	cancer.	Demonstrate	this	to	the	patient	before	positioning	her,	so	she	can	understand	your	instruction	when	you	give	it.	BCDDP:	5	year	summary	report.
Although	posture	should	be	relaxed,	it	is	important	that	the	patient’s	back	remain	straight,	not	bending	to	either	side	(Figure	7-4).	See	Radiation	safety	officer	(RSO)	Safelight	filters,	in	darkroom,	274	Safelights,	274	Salary	for	radiologist	by	radiologic	specialty,	55,	56t	Salivary	markers,	521	“Sample-and-hold”	circuit,	333	SAN.	Veronesi	U,	Cascinelli
N,	Mariani	L,	et	al.	(continued)	x	•	149	150	•	Unit	1	/	Mammography—Common	Topics	12	x	x	12	3	9	3	9	x	x	6	6	x	x	N	N	N	x	B	Figure	7-70	(continued)	(B)	If	the	lesion	lies	at	1:00	or	7:00	in	the	right	breast	or	11:00	or	5:00	in	the	left	breast	then	a	SIO	projection	of	about	70	will	demonstrate	these	areas	tangentially.	See	Cesium	iodide	(CsI)	Cubic	grain
film,	249,	249f	Cushions,	breast,	110–111,	110f	CV.	This	transmits	data	invisibly	through	the	air.	Lift	the	breast	and	pull	upward	and	outward	holding	the	breast	in	place.	Although	a	mammography	screen	has	a	coating	that	protects	the	phosphors	and	integrity	of	the	screen’s	surface,	it	can	suffer	damage	with	normal	use.	This	information	is
considered	the	patient	demographic	information—information	that	identifies	her	as	a	specific	individual	within	the	patient	population.	The	accession	number	is	usually	generated	by	the	RIS	or	HIS	at	the	time	the	study	is	ordered.	The	closer	the	abnormality	is	to	the	compression	plate,	the	less	it	will	move.	The	length	of	time	that	a	patient’s	study
remains	“online”	is	dictated	by	the	needs	of	the	facility;	patients	with	a	diagnosed	cancer	or	who	will	be	recalled	for	additional	testing	often	stay	online	for	up	to	6	months	or	more,	as	they	will	likely	be	reviewed	during	that	time.	D’Orsi	CJ.	molybdenum	anodes:	contrast	and	dose	differences.	It	is	not	uncommon	to	have	patients	with	kyphosis	often
caused	by	osteoporosis.	The	Breast:	Comprehensive	Management	of	Benign	and	Malignant	Diseases.	If	not,	the	woman	may	feel	harassed	and	inconvenienced	and	will	have	negative	feelings	toward	the	facility	before	she	even	gets	there.	Dowlatashahi	D,	Yaremko	ML,	et	al.	The	genetics	of	sporadic	and	inherited	breast	cancer.	Evolution	in	techniques
in	breast	screening.	(B)	Craniocaudal	mammogram	of	same	woman	after	weight	gain	and	recovery.	Lower	the	compression	paddle,	skimming	the	chest	wall,	just	enough	to	hold	the	posterior	portion	of	the	breast	in	place,	sliding	the	supporting	hand	anteriorly	toward	the	nipple,	as	the	compression	takes	over	holding	the	breast	in	place.	Offer
incentives	that	include	prorated	malpractice	insurance	and	financial	rewards	for	mammography	fellowships;	encourage	loan	repayment	programs	for	radiologists	who	provide	50%	of	their	services	in	underserved	areas.	With	this	method,	xrays	directly	produce	the	image.	Breast	or	abnormality	movement	may	be	caused	by	inward	tenting,	and	may
prohibit	the	cutting	edge	of	the	biopsy	needle	from	passing	through	the	skin.	Rejects	are	images	that	are	tossed	out	because	they	have	no	diagnostic	value.	The	median	age	at	diagnosis	is	61	years,	while	the	median	age	at	death	is	68.	(Image	courtesy	of	Dr.	Andrew	Smith.	First,	a	facility	has	an	option	of	purchasing	a	single	cassette	reader	or	a
multiple	cassette	reader.	Check	with	the	manufacturer	of	the	x-ray	unit	before	attempting	this	or	any	other	modifications	to	the	x-ray	unit	that	may	affect	its	performance.	Generally,	it	looks	like	a	sprinkle	of	white	specks,	which	may	mimic	cancer,	but	it	can	also	appear	as	a	large	clump	of	white	that	could	cause	poor	film/screen	contact,	blurring	the
image	and	obscuring	a	large	area	of	pathology	(Figure	12-7).	She	may	seek	advice	from	the	people	who	were	instrumental	in	finding	her	cancer.	(202)-296-7477	www.stopbreastcancer.org	National	Alliance	of	Breast	Cancer	Organizations	(NABCO)	provides	information	about	risk	assessment,	counseling	programs,	current	treatment	options,	and	new
research.	•	Explain	the	ductography	procedure	and	its	mammographic	presentation.	The	focal	spot	resolution	test	requires	a	high-contrast	resolution	bar	pattern.	It	combines	the	information	about	the	patient’s	primary	healthcare	with	subsets	of	information	associated	with	the	outcomes	of	periodic	care	held	in	the	Electronic	Patient	Records.
Specificity—The	True-Negative	Rate	Specificity		TN(FP		TN)	The	percentage	of	all	patients	with	no	evidence	of	breast	cancer	within	1	year	of	having	mammograms	correctly	interpreted	as	negative,	or	the	probability	of	a	patient	receiving	a	normal	mammography	report	when	no	cancer	exists.	Through	the	magic	of	the	central	processing	unit	(CPU),
the	radiologist	can	manipulate	a	digital	image	through	16,000	shades	of	white–gray–black.	The	16,384	shades	of	gray	comprise	the	vast	dynamic	range	of	digital	imaging	(Figure	15-3).	Five	percent	of	the	women	with	Paget	disease	have	only	Paget	disease	while	95%	have	Paget	with	an	underlying	intra-	ductal	breast	cancer.	A	specialist	in	the
radiation	treatment	of	cancer	is	called	a	radiation	oncologist.	Palpable	abnormalities	high	on	the	chest	wall	2.	Implant	Reconstruction	Insertion	of	an	implant	for	a	patient	who	had	a	skin-sparing	mastectomy	is	rather	straight	forward,	with	an	implant	replacing	the	excised	breast	tissue	inside	the	remaining	breast	skin	pouch.	SEER	17	Incidence	and
Mortality	2000–2003,	NCI,	DCCPS,	Surveillance	Research	Program,	Cancer	Statistics	Branch.	To	obtain	quality	radiographs	consistently	from	any	processor,	a	processor	quality	assurance	program	should	be	developed.	Can	the	same	mammography	machine	be	used	in	all	three	modalities?	The	chart	above	represents	data	sizes	in	true	binary	values,
but	it	should	be	noted	that	most	hard	disk	manufacturers	use	a	decimal	value	to	calculate	storage.	Abscess	Localized	infection.	As	the	protons	“relax”	and	realign	along	the	applied	magnetic	field,	excess	energy	is	released.	Proper	display	of	the	planar	images	and	apparent	shift	of	the	abnormality	within	the	planar	images	provide	the	basis	416	•	Unit	4
/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	0	film	or	monitor	compressed	breast	25	abnormality	+25	–X	+X	source	+50	abnormality	Figure	20-8	Applying	the	scale.	Task	force	on	medical	liability	reform	in	radiology	–	white	paper.	Before	removing	the	sample,	the	physician	rotates	the	sample	notch	in	the	closed	position	to	access	multiple
areas	for	sampling	(Figure	20-35).	The	cellular/honeycomb	pattern	is	self-supporting	so	interspace	material	is	eliminated	(Figure	11-19).	American	Cancer	Society	recommendations	for	early	breast	cancer	detection.	470	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	A	nipple	B	Steeper	Oblique	Situations	may	arise	in	which	placing	the
ipsilateral	arm	up	near	the	head	rather	than	at	the	side,	and	rolling	the	patient	into	a	steeper	oblique,	nearly	on	her	side,	will	be	beneficial.	Cannula	A	hollow	tube	that	conveys	fluid,	or	a	stylet	(trocar).	They	also	develop	and	promote	new	technologies.	•	1:1	—Pixel	to	Pixel—The	image	is	printed	at	100%	of	the	pixel	count	at	acquisition.	Hanging
protocol	Radiologist’s	preferred	order	to	view	digital	images.	The	reward	for	being	first—their	NMR	machine	resides	in	the	Smithsonian.	Dose	An	amount	of	ionizing	radiation	received	or	absorbed	at	one	time	or	over	a	specified	period.	One	company	has	devised	a	complete	system	with	lower	density	markers	designed	specifically	for	mammography.
Dust	A	major	cause	for	artifacts	in	screen-film	processing.	A	3-cm	thick	glandular	breast	would	require	only	a	twofold	increase	in	mAs.	(Image	courtesy	of	Transworld	Radiographic	X-Ray	Systems.)	nologist	chooses	to	phototime	the	examination.	When	directed	inward	toward	the	patient’s	body,	wires	and	trocars	can	migrate	into	the	pectoral	muscle.
Routine	MLO	3.	A	20	MLO	or	20	SIO	may	be	useful	in	this	case	to	confirm	overlap	(Figure	10-18).	Inadequate	compression	of	the	breast	or	excessive	movement	of	the	thorax	invites	motion;	thus	some	clients	may	need	to	suspend	respiration.	Efforts	are	currently	underway	to	standardize	digital	imaging	and	integrate	connections	for	digital	imaging
compatibility	with	equipment	from	different	manufacturers.	Ultrasound	can	help	the	radiologist	evaluate	areas	of	palpable	thickening	or	lumps	in	dense	breast	tissue	and	is	valuable	in	assessing	a	woman	with	an	exceedingly	posterior	palpable	mass	with	a	normal	mammogram.	Whichever	way	one	moves,	the	other	should	replicate	that	movement.	(E)
Lift	and	pull	breast	upward	and	outward;	bring	lateral	portion	to	rest	on	image	receptor.	The	racing	stripe	effect	occurs	when	the	intensifying	screen	shifts	inside	the	cassette.	Then,	with	the	nipple	in	profile,	take	two	additional	radiographs:	one	with	the	C-arm	angled	15°	from	the	original	view,	the	second	with	the	C-arm	angled	15°	in	the	opposite
direction	of	that	view.	If	both	stereo	images	do	not	show	the	abnormality,	or	the	same	portion	of	the	abnormality,	then	appropriate	targeting	is	not	possible.	Adjustment	of	the	dosage	depends	on	the	required	benefits	versus	the	tolerated	side	effects.	Sensitivity	of	digital	detectors	to	signal	intensity	can	change	over	time,	thus	digital	systems	require
strict	adherence	to	QC	procedures.	2D	imaging—A	method	of	acquiring	images	slice	by	slice.	The	sentinel	lymph	node	is	the	first	node	that	receives	lymphatic	drainage	from	the	tumor	bed;	if	this	node	contains	cancer	cells,	then	the	disease	is	systemic;	if	“clean”	then	it	is	localized	disease	(Figure	23-10).The	sentinel	lymph	node	dissection	technique	is
not	appropriate	for	everyone;	several	conditions	rule	out	its	use:	•	If	the	tumor	is	larger	than	2	cm.	It	is	usually	not	noticeable	on	visual	inspection,	and	often	the	area	is	concealed	on	mammography	films.	Image	viewing	is	both	2D	multislice,	multiplanar	viewing	and	full	3D	visualization.	A	carcinogenic	agent	triggers	the	beginning	by	damaging	and
changing	a	gene.	The	digital	reading	room	is	darker	than	a	film	reading	room.	1997	Boston	Globe	distributed	by	L.A.	Times	syndicate).	Basement	membrane	The	base	of	the	three	cellular	layers	that	make	up	the	wall	of	the	ductal	structures.	Backup	Timer	The	backup	timer	terminates	the	exposure	with	a	sound	or	visual	indicator.	A	server	is	defined
as	a	multiuser	computer	that	provides	a	service	(e.g.,	database	access,	file	transfer,	remote	access)	or	resources	(e.g.,	file	space)	over	a	network	connection.	Accessed	February	9,	2007.	Where	she	has	her	mammogram	done	is	where	the	woman	will	bring	her	family	members	for	imaging	services	(e.g.,	husband’s	gallbladder	x-ray,	her	son	for	his	knee
MRI).	Larger	university-based	programs	may	consider	a	system	that	interfaces	directly	with	the	pathology	department	files	to	save	time	calling	for	biopsy	results.16	If	necessary,	hire	a	computer	consultant	to	help	you	sort	out	the	options	and	find	the	program	that	is	right	for	your	facility.	Anderson	K.	In	performing	the	MLO	projection,	maintaining
the	breast	in	the	“up	and	out”	position	may	be	impossible.	The	digital	array	can	record	thousands	of	distinct	pixel	values,	or	shades	of	gray,	while	the	computer	monitor	can	display	only	256–1024	shades	of	gray	at	a	time.	Magnified	views	are	useful	to	present	the	oil	cyst	and	better	delineate	the	character	of	early	fine	calcifications.	The	breast	will
extend	laterally	under	the	arm.	However,	vigilance	within	the	QA	program	is	rewarded	with	consistent	high-quality	mammographic	images	obtained	from	a	system	that	consistently	provides	a	low-radiation	dose	to	the	patient.	(C)	If	the	corner	of	the	image	receptor	is	placed	in	the	axilla,	posterior	tissue	may	be	lost.	In	1900	the	life	expectancy	was	46	•
Unit	1	/	Mammography—Common	Topics	Projected	Resident	Population	of	the	United	States	as	of	July	1,	2000,	Middle	Series	Age	over	100	95-99	90-94	85-89	80-84	75-79	70-74	65-69	60-64	55-59	50-54	45-49	40-44	35-39	30-34	25-29	20-24	15-19	10-14	5-9	under	5	Baby	Boomer	bulge	5.0	4.5	4.0	3.5	3.0	2.5	2.0	1.5	1.0	0.5	0.0	0.5	1.0	1.5	2.0	2.5	3.0	3.5
4.0	4.5	5.0	Percent	Male	Female	Figure	4-3	The	Baby	Boomer	bulge,	years	1946	to	1964.	A	2003	study	from	the	University	of	Vienna	found	CR	very	good	at	depicting	image	blackness	but	that	flat	panel	(direct-to-digital)	digital	imaging	outperformed	CR	in	all	other	categories.24	How	Does	CR	Work?	If	chemotherapy	is	not	required,	then	radiation
therapy	sessions	begin	3	to	6	weeks	after	surgery.	The	pathologist	is	the	person	who	makes	the	diagnosis	when	the	radiologist	recommends	a	biopsy.	Also,	the	needle	must	pass	through	more	tissue	to	reach	the	lesion	(Figure	19-3).	When	technologists	become	overburdened	and	stressed	because	they	are	performing	an	increasing	number	of
mammography	examinations	each	day,	the	patients	will	sometimes	suffer	with	them.	An	extra	view	is	necessary	to	prove	the	need	for	biopsy.	(B)	Autoamputation	from	an	advanced	cancer.	They	are	uniform	in	size,	shape,	and	morphology.	Milwaukee,	WI.)	Figure	15-12	An	example	of	image	processing	applied	to	an	image.	A	brief	checklist	is	provided
as	a	guide	for	your	consideration	when	establishing	or	evaluating	a	breast	MR	service.76,77	Yes	No	䊐	䊐	䊐	䊐	䊐	䊐	䊐	䊐	䊐	䊐	䊐	䊐	䊐	䊐	Staff	trained	in	MRI	and	mammography	Support	staff	and	materials	for	contrast	infusion	in	place:	IV	access	right	antecubital	unless	contraindicated	24-gauge	angiocath,	butterfly	22-gauge	angiocath	Facility	safety
policies,	practices,	and	emergency	code	procedures	in	place	Monitoring	equipment	in	place	Safety	program	in	place	Scheduled	time	for	patients	and	staff.	Is	it	CR,	direct	radiography	(DR),	or	a	combination?	Breast	cancer	incidence	rates	increased	by	approximately	0.4%	per	year	for	Caucasian	women	during	the	1990s,	and	they	appear	to	be	stable	in
Black	women.9	1.5	million	cases	of	breast	cancer	were	projected	worldwide	in	2010.	Miller	P.	If	the	lesion	is	still	visible	mammographically,	the	patient	is	advised	to	undergo	a	second	biopsy.	Breast	Cancer:	A	Practical	Guide	to	Diagnosis.Vol.	1977;59:481.	The	radiologist	should	stress	to	patients	that	prescription	drugs	or	other	necessary	medications
that	contain	caffeine	or	other	xanthines	should	not	be	discontinued	or	altered	without	first	consulting	their	physicians.	At	the	viewer	end,	the	radiologist	has	to	be	able	to	quickly	check	the	roadmap,	and	have	his	or	her	eyes	scan	easily	back	to	the	original	films.	Articles	detailing	radiography	of	mastectomy	specimens	were	published	before	1930.1
THE	FATHER	OF	MAMMOGRAPHY	It	was	not	until	the	1960s	that	the	“father	of	mammography,”	Robert	Egan,	MD,	then	at	M.D.	Anderson	Hospital	in	Houston,	began	teaching	his	mammographic	technique.	I.	Unilateral	involvement	of	the	lymph	nodes	is	suggestive	of	an	underlying	occult	breast	cancer.	The	first	mammogram	(baseline)	is	compared
with	future	examinations	to	ensure	stability	of	the	tissue.	At	some	270	•	Unit	2	/	Film/Screen	Mammography	A	B	Figure	11-66	An	example	case	drawn	from	the	clinical	studies	on	missed	cancer.	(B)	CAD	puter.	With	the	lower	medical	insurance	reimbursement	rates	associated	with	mammography,	most	facilities	delayed	purchase	of	digital	equipment
until	the	September	2005	release	of	the	preliminary	ACRIN/DMIST	results.	Look-up	tables	(LUT)	are	often	included	in	the	DICOM	header	to	display	the	image	with	a	certain	“look”	that	is	the	radiologist’s	preference.	In	2008	annual	breast	MR	screening	was	approved	as	an	adjunctive	examination	for	women:	at	high	risk	for	breast	cancer,	with	prior
breast	cancer,	dense	breasts,	or	suspected	recurrence.	Sclerosing	adenosis	Adenosis	with	sclerosing	(hardening)	of	the	intralobular	stroma.	Danbury,	CT.)	(Rh)	or	the	digial	machine	may	use	tungsten	(W).	Herniation	The	bulging	of	an	intact	implant	through	the	periprosthetic	capsule.	When	a	lesion	appears	on	one	projection,	determine	its
approximate	distance	from	the	nipple	and	examine	the	same	plane	in	the	complementary	projection	(allowing	for	rotation	of	the	nipple)	(Figure	9-13).	Reimbursement	Inadequate	to	Real	Costs	If	the	mission	statement	for	the	facility,	or	its	charter,	calls	for	the	service,	as	it	does	for	most	women’s	hospitals,	administration	plans	accordingly.	The	CV
view	images	the	tissue	between	the	breasts	(C)	showing	a	calcified	sebaceous	cyst.	2004;54:150–180.	Newer	scanners	may	have	a	peak	power	of	up	35	kW,	and	are	capable	of	sustaining	average	power	of	1	kW.	Obtaining	a	high-quality	image	begins	with	setting	high	standards	in	the	darkroom.	See	Magneto	optical	disks	(MOD)	Modality	worklist
(MWL),	335,	341,	384–385,	384f–385f	Modified	compression	technique,	143–145	application	of,	143–144,	144f–145f	breast	implants	and,	143–145,	144f–145f	procedure,	144	Modified	radical	mastectomy,	527,	528f	Modulation	transfer	function	(MTF),	337,	338–339,	339f	in	FFDM	testing,	374	Moist	air	in	darkroom,	275f	Molecular	breast	imaging
(MBI).	This	bar	will	be	placed	parallel	to	the	image	receptor	at	a	distance	of	4.5	cm	above	the	breast	support	surface,	and	within	1	cm	of	the	chest	wall	edge	of	the	film	and	centered	laterally.	The	complex	electronics	and	expense	to	replace	the	digital	platform,	should	it	be	“mishandled,”	necessitated	design	of	the	digital	machine	with	a	permanently
mounted	one-size	IRSD.	•	The	basic	appearance	of	malignant	disease.	Metastasize	Spread	of	a	cancer	to	other	sites	in	the	body;	a	condition	or	circumstance	to	spread	or	grow,	especially	unfavorably.	This	is	where	the	pathologist’s	specialized	knowledge	and	skills	(recognizing	disease	types	and	abnormalities	in	the	cell,	the	use	of	stains	to	better
visualize	abnormalities,	and	use	of	standards	and	references	for	cancer’s	appearance)	pay	big	dividends	in	shaping	the	report	recommendations.	Although	digital	image	contrast	can	be	manipulated,	this	capability	cannot	overcome	a	high	noise	level.	The	risk	of	developing	carcinoma	in	a	hamartoma	is	the	same	as	for	other	glandular	components.	On
an	ultrasound	image,	fluid	appears	as	a	solid	dark	area;	a	solid	mass	shows	echoes,	which	appear	as	white	specks	within	the	area.	A	workflow	manager	(server)	will	direct	the	routing,	auto	or	prefetching,	and	the	archiving	of	images.	A	gamma	detector	is	passed	across	the	breast	to	find	the	“hot	spot,”	an	area	with	a	high	radioactive	count.
1995;194:189–192.	mammogram	results	in	a	positive	finding,	the	abnormal	results	must	be	communicated	by	calling	the	referring	physician	and	sending	the	physician	the	typed	report	of	the	abnormal	finding.71	Misdiagnosis	Quality	Mammograms	Between	1985	and	1993,	$190,000	was	the	average	payment	for	malpractice	claims	of	failure	to
diagnose	breast	cancer	promptly;14	by	2000,	this	figure	was	$307,000.	LFS	has	been	shown	to	include	breast	cancer,	soft	tissue	sarcomas,	brain	tumors,	a	bone	tumor	called	osteosarcoma,	leukemia,	and	a	tumor	of	the	adrenal	gland	(adrenocortical	carcinoma);	an	incredible	range	of	malignancies.	Is	mammography	painful?	This	patient,	scheduled	to
have	a	biopsy	of	a	lump	found	on	BSE	in	the	left	upper	inner	quadrant	(UIQ),	comes	for	her	mammogram.	The	header	holds	information	about	the	data,	which	allows	the	computer	to	combine	all	the	data	units	after	transmission	to	form	the	file	sent	across	the	network.	2005;235:391–395.	1986;27:65–70.	(Image	courtesy	of	Dr.	Andrew	Smith,	Hologic.
Vinocur	B.	Mastectomy,	simple	Removal	of	the	breast,	but	not	the	lymph	nodes.	The	lower	density	of	these	markers	is	designed	to	prevent	areas	beneath	the	marker	from	being	obscured	and	to	be	less	distractive	to	the	reader.	Often	the	training	is	included	with	the	vendor	agreement	when	the	equipment	is	purchased.	The	LM	projection	is	suitable	for
localization	of	nonpalpable,	medially	located	abnormalities	(use	the	ML	projection	for	localization	of	lateral	abnormalities).	Yet	both	need	dense	targets	for	better	images.	Radiofrequency	(RF)	is	an	electromagnetic	wave	propagated	by	an	antenna.	Gigabyte	(GB)	A	gigantic	number	of	1s	and	0s	available	in	many	digital	products.	See	Imaging	plates	(IP)
IRB.	Image	resolution	depends	on	many	components	of	the	system,	including	the	size	of	the	focal	spot	used	in	the	tube	of	the	x-ray	unit.	T2	Spin–spin	or	transverse	relaxation	time;	the	characteristic	time	constant	for	loss	of	phase	coherence	among	spins	oriented	at	an	angle	to	the	static	magnetic	field,	due	to	interactions	between	the	spins,	with
resulting	loss	of	transverse	magnetization	and	MR	signal.	See	Processing	reciprocity	law	failure	of,	250,	252f	and	screen	handling	artifacts,	280–281,	280f	for	sensitometry,	256	single-emulsion	extended	processing	of,	253–254,	253f	tabular,	249,	249f	Film/screen	mammography	on,	506–507	transitioning,	to	FFDM,	359–365	Filters,	222	Fine	needle
aspiration	cytology	(FNAC),	6,	44–45,	185,	405–407,	405f–407f,	410	clinically	guided,	405–406,	405f–406f	mammographic-guided,	406–407,	407f	ultrasound-guided,	405–406,	405f–406f	Firewall	definition	of,	382	Fit	to	film,	FFDM	images	printing	and,	363	Fixer	retention	QA	testing	and,	294–295,	294f	Flap	reconstructive	surgery,	536–538,	536f–538f
Flat-fielding	procedure,	337	Flat	panel	detectors,	354–357	indirect	conversion,	354,	354f	Flow	cytometry,	407–408	FNAC.	2006;241(1):55–66.	High	contrast	mammography	with	a	moving	grid:	Assessment	of	clinical	utility.	Joint	Economic	Committee,	United	States	Congress.	Kimme-Smith	CM,	Sayre	JW,	McCombs	MM,	et	al.	5th	ed.	rect	information.
1985;7(2):59.	Cells	are	acquired	from	the	lymph	nodes	using	FNAC,	and	are	immediately	placed	in	saline	or	tissue	culture	media	(as	recommended	by	the	reference	flow	cytometry	lab).	ECRI:	Mammography	units.	They	display	this	as	a	shade	of	gray.	Mammography	should	be	done	on	a	screening	basis	just	as	the	Pap	smear	is	done,	because	the
average	time	it	takes	for	breast	cancer	to	grow	large	enough	to	feel	(approximately	1	cm)	is	10	to	12	years.43–	46	If	mammography	is	done	well	technically,	with	a	qualified	radiologist	interpreting	the	films,	the	average	malignancy	should	be	detected	2	to	4	years	before	it	becomes	palpable.23	Often,	in	this	case,	the	cure	rate	approaches	95%.47,48
People	with	health	insurance	are	more	likely	to	have	screening	examinations.	Double	reading	of	mammography	screening	films—one	radiologist	or	two?	This	can	interfere	with	archiving	or	display.	Today	research	of	the	cause	and	behavior	of	various	types	of	cancer	has	given	us	the	knowledge	that	“Cancer	results	from	a	cascade	of	genetic	changes	in
a	single	cell,	all	of	which	may	be	required	for	malignant	conversion.	This	35-year-old	patient	presents	for	a	baseline	routine	mammogram.	If	you	don’t	get	the	information	the	first	time	you	call	or	write,	keep	trying.	Localization	also	assists	the	pathologist.	(B)	Lymph	nodes	in	the	tail	of	Spence.	A	first	and	erroneous	impression	is	that	the	8	to	10	lp/mm
of	digital	mammography	is	inadequate.	The	distance	the	gun	moves	the	needle	or	probe,	from	the	starting	(or	cocked)	position	to	the	home	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	A	•	433	B	Figure	20-24	Specimen	radiography.	of	another.	The	main	impact	of	implementing	CAD	into	a	clinical	environment	that	uses	analog	mammography
is	the	extra	step	necessary	to	digitize	the	film.	Postmenopausal	Hormone	Replacement	Therapy	Some	post-	and/or	perimenopausal	women	elect	to	receive	Hormone	Replacement	Therapy	(HRT).	Women	who	carry	or	have	a	first-degree	relative	who	carries	a	genetic	mutation	in	the	TP53	or	PTEN	genes	(Li–Fraumeni	syndrome	and	Cowden	and
Bannayan–	Riley–Ruvalcaba	syndromes).	This	is	due	in	part	to	the	technical	demands	necessary	to	produce	and	to	store	highquality	digital	mammography	images	and	also	in	part	to	federal	regulations	that	have	made	the	process	of	developing	the	complete	systems	more	complicated	for	the	manufacturers,	and	more	challenging	to	incorporate	into	an
existing	network.	Hopefully,	sometime	in	the	near	future,	there	will	be	an	outline	of	standard	testing	that	applies	to	all	units,	possibly	through	an	accrediting	body	such	as	the	American	College	of	Radiology	(ACR).	Once	the	Locating	the	Abnormality	for	Positioning	One	of	the	most	effective	skills	the	technologist	can	acquire	is	to	fully	understand	the
3D	information	available	from	the	two-view	mammogram.	Specifically	used	for	communicating	CAD	findings.	Clinical	indications	of	D	Figure	8-11	Postmastectomy	recurrence.	Always	describe	a	lesion	in	a	consistent	manner.	Without	a	modality	worklist,	images	may	be	irretrievable,	or	at	the	very	least	may	take	many	personnel	hours	to	find	and
retrieve.	Penn	A,	Thompson	S,	Brem	R,	et	al.	The	mobile	inferior	and	lateral	breast	tissue	allows	the	elevation	of	the	inframammary	fold,	thus	allowing	visualization	of	greater	amounts	of	breast	tissue.	Yet	may	spend	more	time	and	use	more	postprocessing	tools	when	reading	diagnostic	examinations	or	when	dealing	with	a	predominately	glandular
breast.	January	3,	2006,	CBO6-FFSE.	Komen	for	the	cure	founder	Nancy	Brinker	blasts	proposed	new	mammography	guidelines.	These	filters	should	be	changed	periodically,	every	1	to	2	years,	as	they	deteriorate	with	time	and	use.	The	following	summarizes	the	potential	results	of	rupture	or	bleed:	•	•	•	•	Distortion	of	implant	or	breast	Change	in
size	of	implant	or	breast	Collapse	of	implant	in	the	case	of	saline	fill	Migration	of	silicone	to	the	following:	Fascial	planes	Breast	tissue	Axillary	lymph	nodes	and	channels	Ducts	Surrounding	muscle	Figure	10-39	Focal	herniation.	A	lobe	may	be	demarcated	from	the	rest	of	the	organ	by	a	fissure,	groove,	connective	tissue,	or	appear	as	a	globe.	The	RF
used	in	MRI	is	in	the	megahertz	range.	Replenishment	rates	should	be	changed	if	the	number	of	films	processed	has	changed	dramatically	from	when	the	rates	were	originally	set.	GRIDS	Contrast	is	important	in	screen–film	mammography.	What	procedures	are	utilized	when	dealing	with	calcifications	from	question	#4	to	ultimately	determine	benign
versus	malignant?	Tracing	the	missed	tissue	back	to	the	breast	illustrates	the	posterior	UOQ	is	the	missing	tissue.	Positive	predictive	value	(PPV)	The	ratio	of	correct	positive	diagnoses	made	from	all	images	that	have	been	read	as	positive.	Compress	as	usual.	Nordenstrom	B.	By	creating	the	IHE	Mammo	Standard,	a	facility	will	be	able	to	use	multiple
vendor	equipment	to	produce,	process,	display,	store,	send,	query,	retrieve,	and	print	images.	Atrophy	A	regression	of	structures.	The	computer	displays	only	those	pixels	whose	values	fall	inside	the	specified	range	of	256	shades	of	gray.	The	nipple	and	areola	are	transposed	or	transplanted	to	a	higher	area	on	the	breast	and	a	portion	of	the	breast	is
resected,	decreasing	the	size	of	the	breast	(Figure	10-36).	Experienced	mammographers	find	24%	more	cancers	on	diagnostic	mammograms	than	general	radiologists.12	Radiologists	look	for	masses,	calcifications,	and	other	changes	such	as	architectural	distortion,	asymmetry,	and	prominent	ductal	patterns.	The	result	is	presented	as	a	bar	graph	in
Figure	2-5,	which	illustrates	the	dramatic	increase	in	the	incidence	of	breast	cancer	as	we	age.	A	R	CC	Breast	Architecture	The	glandular	tissue	or	“parenchyma”	consists	of	15	to	20	lobes	that	extend	from	the	nipple	in	a	radial	pattern.	After	wiping	the	skin	with	alcohol,	a	disposable	2-cm	long	23-gauge	butterfly	needle	is	inserted	through	the	skin	to
the	palpable	mass.	Factors	That	Affect	Image	Quality	The	physics	principles	involved	with	applying	radiation	to	the	breast	demonstrates	analog	and	digital	imaging	have	much	in	common.	Recognize	the	orientation	of	breast	tissue	in	relation	to	the	nipple	from	one	view	to	another	(see	Chapter	9).	Gilbert	FJ,	Astley	SM,	McGee	MA,	et	al.	What	is	the
difference	between	the	matrix,	a	pixel,	and	a	TFT?	The	decision	to	add	an	extra	view	requires	the	technologist	to	appreciate	the	areas	of	the	breast	that	each	standard	projection	represents	well.	Lymph	A	clear,	transparent,	sometimes	faintly	yellow	and	slightly	opalescent	fluid	that	is	collected	from	the	tissues	throughout	the	body,	flows	via	the
lymphatic	vessels	(through	the	lymph	nodes),	and	is	eventually	added	to	the	venous	blood	circulation.	Consolidation.	The	distance	between	two	points	displays	in	millimeters.	Twenty-year	follow-up	of	a	randomized	trial	comparing	total	mastectomy,	lumpectomy	and	lumpectomy	plus	irradiation	for	the	treatment	of	invasive	breast	cancer.	Obtain
consent.	Slantez	P,	Moore	RH,	Hulka	CA,	et	al.	Irving,	TX:	Merritt	Hawkins	and	Associates.	Compare	your	readings	to	the	manufacturer’s	to	see	how	closely	your	densitometer	tracks,	and	extrapolate	the	difference.	Therefore,	sensitivity	is	the	measurement	of	how	often	the	technology	successfully	finds	lesions	within	the	tissue.	Once	the	contrast	is
injected,	the	cannula	is	taped	to	the	patient’s	nipple,	the	syringe	is	taped	to	her	chest,	and	she	is	escorted	to	the	mammography	unit	where	a	CC-view	film	is	taken.	Router	A	device	used	to	link	heterogeneous	networks.	Available	at:	.	The	unit	must	be	able	to	disengage	this	release	device	during	needle	localizations.	Elmore	J,	Wells	C,	Lee	C,	et	al.	The
breast	should	not	appear	to	droop	on	the	image,	although	with	some	large-breasted	women,	drooping	is	unavoidable.	CAD	is	a	“second	reader”	that	assists	the	radiologist	in	detecting	regions	of	interest	in	the	image.	BBE	has	been	tested	primarily	as	a	diagnostic	tool	for	women	with	palpable	breast	lesions	or	nonpalpable	lesions	detected	by
mammography	or	ultrasound.	1988;148:521–524.	Although	most	women	don’t	know	the	difference	between	analog	and	digital	imaging,	they	are	influenced	by	marketing	campaigns	and	request	a	digital	mammogram	because	they	are	told	“it’s	a	clearer	picture.”	They	want	to	be	the	beneficiary	of	this	exciting	new	technology.	Jpn	J	Cancer	Res.	Using	a
localization	compression	paddle,	place	the	patient	in	the	same	projection	where	calcium	was	visible.	USB	has	three	speed	rates:	low,	full,	and	high.	Sensitivity	analysis	comparing	100%,	70%,	and	50%	participation.	Lift	the	breast	and	pull	upward	and	outward.	(Reprinted	with	permission	from	Andersson	I.	October	28,	1999:559–594.	Breast	cancer,
mammography,	and	malpractice	litigation:	the	controversies	continue.	Report	of	the	Ad	Hoc	Working	Group.	These	and	other	considerations	have	the	potential	to	cause	friction.	Magneto	optical	disks	(MOD)	are	similar	to	a	CD	or	DVD,	with	each	disk	holding	5	GB	or	more	of	data.	Rafferty	EA,	Niklason	L,	Jameson-Meehan	L.	According	to	a	2003
congressional	study,52	“the	medical	liability	system	has	a	fundamental	flaw	because	most	occurrences	of	malpractice	do	not	produce	a	legal	claim,	while	most	malpractice	claims	are	not	linked	to	any	negligent	act”.30	Further,	while	considering	medical	liability	reform,	the	report	cites	a	“litigious	judicial	system	has	forced	more	physicians	to	practice
defensive	medicine,	which	involves	studies	and	treatments	that	occur	to	avoid	being	brought	up	the	courthouse	steps.”	The	estimated	cost	of	medical	malpractice	on	the	U.S.	health	care	system	in	2002	was	between	$70	and	$126	billion.30	Medical	Malpractice	Insurance:	A	Double	Whammy	Malpractice	insurance	companies	are	not	allowed	to	charge
“bad”	doctors	(numerous	judgments)	higher	premium	rates	than	the	“good”	doctors	(no	judgments).	Emotional	needs	The	simple	act	of	calling	to	schedule	a	mammogram	appointment	can	elicit	a	strong	and	complex	response	involving	physiological	changes	in	some	women.	Chapter	18	/	Nonimaging	Components	of	the	FFDM	Network	How	much
bandwidth	you	have	will	determine	how	quickly	files	are	moved	within	the	network	and	how	quickly	they	can	be	called	up	on	a	workstation.	Retrospective	cost-effectiveness	of	screening	mammography.	This	distinguishes	if	an	artifact	is	processor	related.	(E)	Coordinate	determination.	If	one	breast	is	physically	larger	than	the	other,	then
mammographically	the	glandular	composition	will	be	greater.	59.	Magnetic	resonance	imaging	(MRI)	A	radiologic	imaging	technique	that	uses	magnetism,	radio	waves,	and	a	computer	to	produce	images	of	body	structures.	A	spiculated	mass	(arrow)	is	evident	on	this	MLO	projection	(A).	2003;53(3):141–169.	Two	applications	may	be	relevant	to
breast	cancer:	(1)	the	analysis	of	lymph	node	suspensions	for	carcinoma	cells	(micrometastases)	that	might	not	be	detected	through	standard	techniques,	and	(2)	DNA	analysis	of	the	primary	cancer	for	cell	cycle	or	ploidy,	which	may	be	relevant	to	determining	a	patient’s	risk	of	relapse.	The	increased	digital	utilization	partially	underlies	the	GAO’s
conclusion,	while	overlooking	several	negative	consequences:	with	fewer	facilities	some	people	will	commute	longer	distances	for	services,	encounter	increased	waiting	time	for	an	appointment,	and	experience	difficulties	with	consultation	and	records	management.	Screening	of	asymptomatic	women	in	their	40s	is	effective	in	detecting	small
cancers.16,17,19,21,25,34,36–	42	Detecting	cancer	in	its	early	stages	offers	a	greater	chance	for	recovery	and	more	choices	for	intervention	to	stop	the	cancer	from	spreading	beyond	the	breast	tissue.	398	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	Localizing	a	Lesion	Visible	on	Only	One	Standard	View	Localizing	a
Ductographically	Detected	Lesion	If	a	lesion	is	visible	on	only	one	of	the	two	standard	views,	it	can	still	be	localized.	Rolling	the	superior	and	inferior	aspects	of	the	breast	in	opposite	directions	for	the	“rolled”	view,	to	resolve	areas	of	superimposition.	For	this	reason,	it	is	important	to	inspect	for	and	screen	accessory	nipples	during	mammography.
Multitargeting	is	especially	useful	for	calcifications	that	may	be	at	different	depth	planes.	For	most	high-resolution	laser	printers,	FFDM	vendors	recommend	you	follow	the	QC	program	developed	by	the	printer’s	manufacturer,	but	some	of	the	FFDM	vendors	require	additional	or	more	frequent	testing.	International	customers	should	call	(301)	714-
2324.	Discuss	how	these	tests	have	influenced	the	testing	for	FFDM	units	(see	Chapter	17).	Often	measured	in	terms	of	time	spent,	services	offered,	and	output.	The	combination	of	mammography	screening	examinations	that	find	breast	cancers	in	their	early	stages,	along	with	advances	in	treatments,	has	made	it	possible	for	98%	of	breast	cancers
that	are	found	early	to	be	cured.	Integration	of	CAD	into	the	digital	environment	is	virtually	seamless.	•	Tangential	view—Better	demarcates	the	borders	of	a	mass.	CAD	SR	A	DICOM	structured	report	from	a	CAD	computer	using	coded	terminology,	and	spatially	coordinated	with	references	to	DICOM	standards.	See	Mammographic	localization	Logan-
Young,	Wende,	Dr.,	44–45	LOQ.	2008	The	FDA	approved	tungsten	target	tubes	for	digital	mammography.	A	terabyte	is	1012	,	that	is	a	1	followed	by	12	zeros.	The	other	difficulty	is	that	the	number	of	women	with	breast	cancer	in	a	screening	population	is	low,	typically	3	to	10	per	1000	women	screened,43,44	with	the	majority	of	those	cases	being
normal.	To	my	husband,	Ken—my	first	editor,	critic,	advisor,	and	supporter	through	this	and	earlier	editions.	Smith	A.	In	this	way	the	radiologist	receives	more	information	to	justify	the	added	dose	(Table	8-1).	On	the	R2	CAD	system	(Hologic,	Inc.)	the	asterisk	markers	on	the	computer	screen.	It	detects	differences	in	the	underlying	tissues	by
measuring	reaction	pressures.	This	book	is	written	by	radiologic	technologists	for	radiologic	technologists.	Reductions	in	mammography	services,	which	led	to:	a.	MQSA	AND	FDA	The	MQSA	of	1992	was	a	major	breakthrough	in	standardizing	the	quality	of	mammography	throughout	the	United	States.	Casey	B.	Reprinted	with	permission	of	the	ASRT
for	educational	purposes.	ACS	guidelines	for	the	early	detection	of	breast	cancer:	update	1997.	In:	Harper	P,	ed.	Visual	checklist	The	monthly	visual	check	of	the	unit	and	the	mammography	room	are	designed	to	ensure	that	the	unit	is	mechanically	stable	and	in	proper	working	order,	that	patient	safety	during	the	procedure	is	maintained,	and	that
accessories	necessary	for	examinations	performed	in	the	room	are	available	and	in	good	condition.	If	a	woman	is	over	40	years	of	age,	this	usually	is	permanent;	if	she	is	younger	than	40,	the	effect	often	is	temporary.	We	should	all	be	grateful	to	the	Pako	Company	for	introducing	the	first	automatic	film	processor	in	1942.This	automatic	processor
could	finish	a	film	in	40	minutes	and	it	could	process	120	films	in	1	hour.	The	economics	of	screening	and	early	detection	of	cervical	cancer	through	the	Pap	smear	are	understood	and	accepted	because	these	steps	prevent	future	costs—in	both	lives	and	money.	The	patient	should	relax	her	shoulders	and	upper	torso,	reflecting	a	poor	posture.	Now	it	is
easy	to	see	the	tumor.	It	is	used	to	prevent	intrusion	to	a	private	network	from	a	public	access	network.	standard,	252–254	External	appearance	of	breast,	63–64	Extralobular	stroma,	65	Extralobular	terminal	duct,	68	Face	shield,	of	mammography	unit,	220f,	221	False	negative,	305–306	defined,	302t	False	positive,	306	defined,	302t	Fat	necrosis,	91,
206,	209f	Fat	saturation	techniques,	in	MRI,	489,	489f	Fatty	breast	abnormalities	in,	190–192,	194f–196f	Fatty	to	glandular	tissue,	ratio	of,	71,	71f	FDA.	This	means	that	from	the	magnet’s	isocenter	to	one	end	of	the	magnet	in	one	direction,	the	gradient	field	increases,	while	from	the	isocenter	to	the	opposite	end,	the	strength	of	the	gradient	field
decreases.31,34(Figure	21-8).	Performing	the	Study	The	angle	of	obliquity	will	depend	on	the	location	of	the	abnormality.	Angle	the	C-arm	approximately	20	in	the	superomedial	to	inferolateral	direction,	as	for	a	MLO	oblique.	Generally	a	woman	has	a	choice	when	there	is	only	one	site	of	cancer,	this	means	no	multifocal	or	multicentric	disease	is
identified;	the	tumor	is	smaller	than	4	cm;	and	the	pathologist	identifies	clear	or	negative	margins,	which	means	no	cancer	cells	are	identified	in	the	tissue	surrounding	the	tumor	(Figure	23-4).	They	can	be	caused	by	any	abnormality	within	the	path	of	the	x-ray	beam.	These	include	budget,	other	digital	technology	already	in	place	within	a	facility,	and
the	image	preference	of	the	radiologist.	Hospital	radiology	departments	and	free-standing	diagnostic	imaging	clinics	were	already	well	underway	toward	an	alldigital	interchange	of	diagnostic	images	and	medical	records:	total	paperless	and	filmless	imaging.	Now,	the	law	mandates	that	facilities	use	dedicated	mammography	equipment.	American
College	of	Radiology	and	the	North	American	National	Electrical	Manufacturers	Association	(ACR–NEMA)	These	two	bodies	together	produced	the	ACR–NEMA	standards	that	evolved	into	the	DICOM	standards.	2009;59:290–302.	By	“adjusting”	the	angle	to	the	patient’s	build,	the	technologist	can	best	demonstrate	breast	tissue	as	far	posterior	as
possible.	Each	of	these	elements,	combined	with	taking	proper	care	of	the	equipment	is	a	key	ingredient	toward	the	final	product.	The	surgeon	must	reconnect	the	blood	vessels,	A	B	C	Figure	23-20	Breast	reconstruction:	latissimus	dorsi	flap.	Aromatase	inhibitors	(AIs):	These	agents	cause	the	body	to	produce	less	estrogen	and	progesterone.	The
indirect	method	cannot	be	improved	because	its	limiting	factor	is	light	spread	(blur),	not	pixel	size.	This	voltage	differential	propells	the	electrons	in	one	direction	and	electron	holes	in	the	other.	Philadelphia,	PA:	Lippincott–Raven;	1998.	The	RF	pulse	forces	the	excess	protons	to	spin	at	a	particular	frequency	(Larmor	frequency)	and	in	a	particular
direction.	We	will	continue	to	adapt	because	every	software	revision	brings	change	to	the	digital	process	or	invites	a	collaboration	or	comparison	with	other	digital-based	imaging	modalities.	Most	HIS	do	not	support	DICOM	services.	Mammogram	interpretation	by	physician	assistant.	Cambridge:	Blackwell	Science;	1996:26.)	biopsy/compression	plate
422	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	A	B	Figure	20-17	Shift	and	depth.	Cancer	in	the	upper	half	will	often	be	felt	best	when	examined	in	the	upright	position,	whereas	cancer	in	the	lower	half	of	the	breast	will	be	felt	best	when	the	patient	is	supine.	Increasing	the	strength	of	the	MRI	magnet	amplifies	a	signal.	Only	direct
exposure	film	(either	medical	or	industrial)	was	available,	and	it	required	long	x-ray	exposure	times	and	hand	processing	in	the	darkroom,	both	of	which	were	time-consuming	and	cumbersome.	A	high-voltage	electric	field	is	applied	across	the	selenium	layer;	positive	and	negative	electrodes	are	placed	on	the	upper	and	lower	surfaces,	and	an	electric
field	is	applied.	A/D	collimator	face	shield	compression	device	breast	platform	grid	processed	image	p	g	raw	image	g	0011110010001000101111	1001101010001010100010	0101000010100101111010	1100101001110001010100	0010110101000100100100	1100100011010001010010	0011110010001000010111	100110101001010100010
0101000010100101111010	1100101001110001010100	12	bit	14	bit	image	processing	algorithm	D	to	A	video	10	bit	Figure	15-10	From	acquisition	to	display	of	a	digital	image.	The	scintillator	material	converts	x-rays	into	light.	•	•	•	•	•	•	•	•	Skin	thickening	Retraction	of	the	lower	portion	of	the	breast	Glandular	shift	to	the	dependent	portion	of	the
breast	Transposition	of	parenchyma	results	in	asymmetry	High	nipple	position	Nipple	tilt	Retroareolar	band	Areolar	thickening/calcium	As	with	any	surgery,	hematoma,	tissue	distortion,	fat	necrosis	and	oil	cysts,	and	calcifications	can	occur.	A	nursing	pad	is	used	as	a	dressing	following	the	procedure.	In	the	right	breast	this	tissue	is	between	12	and	3
o’clock.	When	estimating	how	much	storage	space	you	will	need,	think	ahead.	Eastman	Kodak	Company,	1995.	Breast	cancer	detection	with	sonography	and	mammography:	comparison	using	state-of-the-art	equipment.	The	display	of	the	planar	images	determines	the	direction	of	the	shift	of	the	abnormality.	•	Understand	the	more	common	breast
surgeries	and	how	to	best	image	these	patients.	This	opposite	labeling	is	the	same	for	all	other	clock-times.	After	further	mammographic	study,	biopsy	was	recommended.	The	Physics	of	Radiology.	Follow	any	numbered	lesion	from	projection	to	projection,	to	gain	an	appreciation	of	how	the	lesion	will	“move”	in	relation	to	the	nipple.	We	see	images	in
shades	of	gray	detailing	differences	between	water,	fat,	and	other	tissue	types.	What	are	the	differences	between	(1)	radiation	therapy	(Figures	23-13	and	23-14A–C);	(2)	chemotherapy	(Figure	23-24A,B);	and	(3)	hormone	therapy?	While	positioning,	remind	her	to	relax.	See	Light-emitting	diode	(LED)	Lesion	conspicuity,	355	586	•	Index	Lesion
segmentation,	with	MRI,	493	Lesion	size	survival	rate	and,	18	Life	expectancy,	45–46	Li–Fraumeni	syndrome,	495	Light	bulb	used	in	darkroom,	274	Light-emitting	diode	(LED),	376	Light	field,	300	Line	spread	function	(LSF),	264	factors	affecting,	264	Lipoma,	94,	94f	LIQ.	Safelight	integrity/condition	12.	Epidemiologists	believe	this	decline	resulted
from	halting	the	Women’s	Health	Initiative	(WHI)	Trial	in	2002	due	to	the	association	of	increased	risk	for	stroke	and	breast	cancer	in	women	who	use	hormone	replacement	therapy	(HRT).	There	are	three	grades	of	epithelial	hyperplasia:	mild,	moderate,	and	florid.	Rochester,	NY).	Voxel	Volume	element;	the	element	of	3D	space	corresponding	to	a
pixel,	for	a	given	slice	thickness.	This	placement	is	usually	evident	on	the	mammogram	(Figure	10-38).	According	to	MQSA,	patient	films	and	reports	must	be	retained	for	at	least	5	years.	Work	side	by	side	with	the	radiologist	during	patient	workup.	Breast	Extends	Excessively	Laterally	into	Axilla	(“Wraparound”	Breasts)	Imaging	the	extreme	lateral
tissue	with	the	standard	mammogram	may	be	impossible.	Side	Effects	Chemotherapy	is	well-known	for	its	side	effects,	with	some	patients	suffering	severe	physical	discomfort	while	others	experience	mild	reactions.	Additionally,	straighten	the	anterior	breast	to	flatten	the	tissue,	reducing	structural	overlap.	Processor	artifacts	are	easily	seen	on	these
films,	and	should	be	corrected	by	the	filmprocessor	maintenance	service.	Exposure	level	does	not	gradually	diminish	as	the	batteries	die.	No	viewbox	required.	Mammography	Accreditation	Program	(MAP)	A	program	created	by	the	ACR	to	monitor	image	quality	in	mammography.	Rochester,	NY.)	Oct	2007	times,	this	may	make	the	difference	between
selecting	a	lumpectomy	versus	a	mastectomy.	Specialized	paddles	such	as	the	Hologic	FAST	paddle	(B)	and	the	American	Mammographics	S.O.F.T.	paddle	(C)	are	able	to	tilt	at	the	chest	wall	to	enable	compression	of	all	tissue	on	patients	with	thick	posterior	tissue.	Do	not	angle	the	C-arm.	The	interdependence	between	the	recording	system	and	x-ray
system	continues	to	be	a	major	factor	in	producing	the	best	image	at	the	lowest	dose.	But	the	imaging	standards	at	that	time	included	Table	11-7	•	STEPa	20%	Deviation	from	manufacturers’	standards	a	a	Nationwide	Evaluation	X-ray	Trends	Summary	of	NEXT	results.	Generally	current	models	have	RF	capabilities	to:	transmit	only,	receive	only,	or
transmit	and	receive	RF	signals31,34	(Figure	21-9).	No	annotations.	An	X–Y–Z-oriented	magnetic	center	shifts	toward	one	end	or	the	other	of	the	magnet’s	bore	when	gradient	coils	are	activated.	Vacuum-Assisted,	Multidirectional	Devices	Figure	20-29	Removal	of	specimen.	In	some	cases,	the	error	will	be	in	millimeters.	It	measures	the	signal
increasing	contrast	338	•	decreasing	noise	Figure	15-16	SNR	and	contrast.	At	a	minimum,	digital	mammography	had	to	be	equivalent	to	screen–film	mammography,	the	existing	gold	standard	for	breast	cancer	detection.	All	new	devices	are	placed	in	Class	III	until	they	are	proven	to	be	equivalent	to	a	device	already	on	the	market.	the	increasing	need
for	you,	the	technologist,	to	urge	women	to	continue	their	annual	mammogram	examinations.	Buttocks	crease	transfer	A	surgical	reconstruction	technique.	However,	the	biopsy	window	is	divided	into	negative	and	positive	halves.	A	digital	mammography-specific	IHE	profile	deals	with	issues	pertinent	to	the	clinical	needs	for	the	efficient	operation	and
interconnectivity	among	acquisition,	display,	and	archiving	devices.	Jabczenski	Ranfac	Figure	19-12	The	Ranfac	end-port,	30-gauge,	disposable,	sialographic	straight	cannula	(bottom)	and	the	Jabczenski	end-port,	30-gauge,	rightangle	ductographic	cannula	(top)	are	typical	of	those	commonly	used	for	ductography.	IMAGE	QUALITY	FACTORS	Many
factors	affect	image	quality	in	mammography	(Table	1110).	Modem	An	abbreviation	for	the	term	“modulatordemodulator.”	A	modem	is	a	device	used	to	dial	in	from	a	remote	computer	into	any	computer	system.	Quality	Assurance:	how	to	audit	your	own	mammography	practice.	Thus,	DC	voltage	fluctuates	with	a	frequency	two	times	that	of	the	input
sine	wave	(Figure	11-5).	Rotate	the	patient’s	body	slightly	medially	for	best	visualization	of	the	medial	and	posterior	tissue,	even	if	this	means	losing	some	lateral	tissue,	which	is	best	imaged	with	the	oblique	view.	tolerances.12,13	In	fact,	the	Greek	and	Latin	root	words	comprising	stereotactic	mean	“touching	in	space.”	There	are	few	exceptions	to
the	types	of	abnormalities	amenable	to	stereotactic	guidance.	Because	the	breast	is	a	soft	tissue	organ,	interest	in	applying	this	nonionizing	imaging	modality	to	the	detection	of	breast	disease	was	almost	immediate.1	Since	its	introduction	into	clinical	use,	magnetic	resonance	imaging	has	been	a	proven	medical	technology	that	demonstrates
biological,	chemical,	and	anatomical	changes	in	soft	tissue.	Even	when	these	particles	were	recognized	as	artifacts,	large	areas	of	breast	tissue	could	be	obliterated	by	xerography’s	edge	enhancement,	and	actual	cancerous	tumors	could	be	missed.	This	particular	chart	has	been	customized	to	the	needs	of	a	specific	facility,	but	sample	charts	are
available	through	film	manufacturers	and	accrediting	bodies	such	as	the	ACR.	dot.	Stereology	The	science	of	determining	3D	information	about	an	object	based	on	planar	(2D)	views.	73.	By	adjusting	the	position	of	the	breast	and	angle	of	compression,	you	can	make	sure	that	the	needle	will	travel	the	shortest	distance	from	the	skin	to	the	lesion,	which
leaves	less	margin	for	error.	False-positive	results	from	breast	MR	can	leave	women	feeling	anxious	about	undergoing	future	breast	examinations.	The	NCI	stated	research	had	not	shown	a	reduction	in	mortality	rates	for	women	who	were	screened	in	their	40s	the	way	that	it	does	for	women	more	than	50	years	of	age.26	Immediately	after	NCI’s
withdrawal	of	support	for	screening	younger	women,	18	other	medical	societies	(ACS,	ACR,	AMA,	ACOG,	etc.)	urged	women	to	disregard	this	decision	and	to	continue	to	follow	the	old	guidelines	of	every	1	to	2	years	for	women	in	their	40s.27,28	To	bolster	support	for	screening	women	during	the	years	40	to	49,	numerous	articles	appeared	in	print	in
the	early	1990s.	Development	of	a	community	mammography	registry:	Experience	in	the	breast	screening	program	project.	Gradient	coil	Current	carrying	coils	designed	to	produce	a	desired	magnetic	field	gradient	so	that	the	magnetic	field	will	be	stronger	in	some	locations	than	others.	The	following	detailed	discussion	of	3D	localization	will	provide
technical	information	and	visual	clues	that	are	helpful	during	the	procedure.	Caffeine’s	estrogen-like	effect	can	also	cause	the	breast	tissue	to	be	lumpier,	which	could	be	detrimental	to	a	clinical	examination	of	the	breast	tissue.2	Many	products	contain	caffeine	(Table	3-1).	Viewing	the	stereo	pair	appropriately	(as	recommended	by	manufacturer),	the
projected	image	of	the	abnormality	will	move	either	toward	or	away	from	each	other	in	the	horizontal	plane	only	(Figure	20-12).	Lawrence	Bassett	and	Stephen	Feig	worked	on	studies	to	improve	the	quality	of	mammograms.	Chemoprevention	The	administration	of	pharmacologic	agents	to	prevent,	delay,	or	slow	the	development	of	cancer	in	women
with	a	precancerous	condition	or	who	have	significant	risk	factors	for	malignancy.	Technical	Capabilities	Density	Selection	At	least	nine	density	adjustment	steps	should	be	available.	A	20	SIO	confirms	overlap	(B).	See	Physician	Insurers	Association	of	American	Data	Sharing	Project	(PIAA)	Picture	archival	communications	systems	(PACS),	38,	316,
341,	385–386	digital	mammography	images	and,	329–330	functions	of,	386	hanging	protocols,	386	look-up	tables	(LUT),	386	MWS	and,	335	wax	pencil	and,	345	window	width	and	window	level,	386	workstations	within,	385,	385f	Pigeon	chest	patient,	positioning	in,	163t–164t,	166,	166f	quadrant	paddle	for,	167f	Pixels	dead,	333–334	defined,	329
mag	view	of,	332–333	and	microcalcification,	331–332,	333f	readout	process	in,	333	resolution	and,	331,	332f	size,	in	digital	mammography,	331,	331t	TFT,	in,	332–333,	333f	Pixel	to	pixel,	FFDM	images	printing	and,	363	Planar	images	acquisition	and	display	of,	416–417,	417f	Planning	session,	for	radiation	therapy,	533,	534f	PMA.	Lobular	carcinoma
can	occur	in	more	than	one	site	in	the	breast	(as	a	multicentric	tumor)	or	in	both	breasts	at	the	same	time	(as	bilateral	lobular	carcinoma).	This	example	illustrates	ever...	This	section	discusses	the	various	positioning	factors	for	stereotactic	biopsy,	focusing	primarily	on	prone	positioning.	97.	It	is	important	to	recognize	these	outdated
xeroradiographic	practices	and	to	understand	how	they	are	often	at	odds	with	the	high-quality	mammography	of	today.	93.	For	purposes	Chapter	2	/	Background	Information	and	the	Need	for	Screening	of	comparison,	hypertension	detection	and	treatment	has	been	estimated	to	cost	$39,000	perYOLS,	coronary	care	units	are	estimated	to	cost	$65,000
perYOLS,	and	cholesterol	reduction	(in	a	45to-50	year	old	male	with	serum	cholesterol	greater	than	290mg/DL	and	no	other	risk	factors)	is	estimated	to	cost	$140,000	per	YOLS.	Compatibility	includes	the	choice	of	film–screen	combinations	and	processing.	•	Pulse	cycle	is	a	repeating	unit	composed	of	a	series	of	•	•	•	•	•	one	or	more	radiofrequency
pulses	with	a	measurement	of	one	or	more	MR	signals.	The	vacuum	stylet	then	draws	the	specimen	through	the	outer	cannula	to	the	specimen	collection	chamber	(refer	to	Figure	20-29).	“Spot	Compression”	Position	Performing	the	Study	A	repeat	of	the	incriminating	view	using	a	spot	compression	paddle	will	increase	compression	over	the	area	of
interest	allowing	the	tissue	to	spread	more	evenly	and	effectively,	eliminating	the	pseudomass.	Its	main	goal	is	to	advance	public	understanding	of	the	field	and	to	promote	research	and	education	in	its	application	to	healthcare.	Hamartoma	A	hamartoma	is	an	island	of	glandular	tissue	separated	from	the	normal	ductal	structures.	The	organ	can	reach
as	far	superiorly	as	the	clavicle	(level	of	the	second	or	third	rib),	and	inferiorly	to	meet	the	abdominal	wall	at	the	level	of	the	sixth	or	seventh	rib	(called	the	inframammary	fold	or	crease).	Targeting	Procedure	The	manufacturer	will	recommend	a	targeting	sequence	for	accuracy.With	digital	devices,	the	computer	program	maintains	sequencing.	Breast
cancer	incidence	among	atomic	bomb	survivors,	Hiroshima	and	Nagasaki,	1950–1969.	A	stand-alone	solution	that	attaches	directly	to	a	network,	it	can	also	easily	integrate	into	Microsoft	Windows,	Novell	NetWare,	Unix/Linux,	and	Macintosh	networks.	Fiducial	markings	aligned	on	the	grid	plates	assist	the	physician	in	guiding	the	biopsy	needle	to	the
area	of	interest.	This	means	that	if	one	film	measured	1.25	OD	units,	then	the	other	could	measure	from	0.95	to	1.55	OD.	Digital	systems	can	record	and	display	approximately	16,000	shades	of	gray	while	analog	systems	capture	about	100	shades.	NEJM.	Superconducting	electromagnets	are	the	most	frequently	used	magnets	in	medical	MRI	systems
because	they	are	powerful	enough	and	flexible	enough	to	perform	many	different	types	of	examinations	on	virtually	any	part	of	the	human	body.	Figure	21-11	shows	the	pulse	relationships	in	a	spin–echo	sequence.	The	intensity	of	the	x-rays	provided	by	the	steeper	target	(7°)	will	be	45%	whereas	that	from	the	16°	target	will	be	72%.	(Reprinted	with
permission	from	Wasserman	R.	Photometer	An	optical	instrument	used	to	measure	illuminance	or	irradiance.	Radiofrequency	(RF)	An	intermediary	waveform	between	auditory	and	infrared.	(A)	The	lead	BB	appears	on	the	scout	film	of	the	left	lateral	view	(B)	indicating	the	distance	between	the	opening	closest	to	the	BB	and	the	location	of	the	lesion.
The	key	feature	of	this	type	of	workstation	is	the	monitor;	it	must	have	very	high	resolution	to	enable	the	radiologist	to	see	every	detail	on	the	image.	A	coned-down	magnified	tangential	view	will	demonstrate	the	area	free	of	superimposition	(Figure	10-29).	The	collected	blue	light	is	transmitted	through	a	filter	to	a	photomultiplier	tube.	To	ensure	the
highest-quality	image,	the	mammographic	film	must	be	compatible	with	the	chemistry	and	timing	of	the	processor.	Inverted	nipple	A	natural	or	pathologic	pulling-in	of	the	nipple.	486	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	precession	protons	in	a	natural	state	hydrogen	nucleus	spin	precession	movement	B	A	protons	aligned	in
MRI	magnetic	field	RF	pulse	applied	to	protons	C	D	Figure	21-10	Basics	of	MRI.	The	port	may	be	either	a	physical,	electrically	wired	outlet	to	which	a	cable	or	plug	connects	or	a	virtual	data	connection.	What	subtle	nuances	are	performed	within	the	positioning	to	maximize	the	amount	of	glandular	tissue	seen?	(B)	With	tomosynthesis	imaging,	images
acquired	from	different	angles	separate	structures	at	differing	heights.	Furthermore,	the	occurrence	of	nonvisualization	increases	in	those	units	with	a	fixed	breast	support,	while	systems	with	a	movable	breast	support	maintain	the	abnormality	in	the	field	of	view.	Agfa-Gevaert	also	entered	the	film	and	cassette	market	during	this	period.	Kopans	DB.
This	test	is	not	necessary	by	law,	but	if	performed,	it	must	be	measured	within	tolerance	limits	specified	by	MQSA.	Access	to	multiple	targets	is	possible	through	the	same	skin	incision;	however,	the	limit	in	any	direction	is	about	4	mm.	(Images	courtesy	of	American	Society	of	Plastic	and	Reconstructive	Surgeons,	Arlington	Heights,	Illinois.)
Autologous	Reconstruction	Autologous	reconstruction	involves	taking	“spare”	tissue	from	a	donor	site	in	the	patient’s	body:	from	the	back,	belly,	or	buttocks.	This	skill	will	greatly	assist	the	technologist	in	choosing	the	appropriate	projection	for	biopsy,	optimizing	the	SBB	equipment,	and	countering	other	difficult	positioning	tasks.	Two	areas	within
the	left	breast	enhanced	so	she	was	brought	back	for	further	evaluation.	As	it	passes	through	a	processor,	only	the	rollers	on	one	side	of	the	film	will	come	in	contact	with	the	emulsion.	However,	blood	vessels	that	meander	through	the	lobes	in	no	apparent	pattern,	and	Cooper’s	ligaments,	which	attach	to	the	anterior	fascia,	often	oppose	this	normal
ductal	flow	and	may	mammographically	imitate	pathologic	processes.	Preoperative	localization	is	usually	performed	on	a	nonpalpable	lesion	or	a	suspicious	area	that	was	found	mammographically.	Breast	conservation	therapy	Any	number	of	surgeries	(segmental	mastectomy,	lumpectomy,	or	quadrectomy)	that	remove	the	cancerous	tissue	without
completely	removing	the	breast;	radiation	treatment	follows.	Rochester,	NY.)	MRI	Safety:	For	Patients	and	the	Machine	Initial	concerns	for	safety	near	a	powerful	magnet	include:	keeping	the	area	free	of	metallic	objects,	and	screening	patient	and	staff	for	medical	implants	before	attempting	entry	into	the	MRI	room.	An	acceptable	level	of	quality
MRI	screening	should	be	performed	by	experienced	providers	in	facilities	that	provide	MRI-guided	biopsy.	When	a	technologist	is	finished	positioning	the	client	and	dismisses	her,	in	essence	she	has	completed	the	digital	examination.	Chapter	19	/	Diagnostic	Procedures	A	•	403	B	Figure	19-11	(A)	A	typical	dilated	duct	associated	with	a	sessile
papilloma	(open	arrow).	Statistics	citing	the	benefits	of	screening	came	from	the	reevaluated	Health	Insurance	Plan	of	New	York	(HIP)	and	Breast	Cancer	Detection	Demonstration	Project	(BCDDP)	studies	in	the	United	States,	the	Edinburgh	Screening	Trial,	UCSF	Service	Screening	Program,	and	Albuquerque	Audit;	the	most	important	and
impressive	was	data	from	the	five	Swedish	screening	trials	regarding	the	efficacy	of	screening	women	in	their	40s.	•	143	Figure	7-62	Lateromedial	lateral	projection–variation.	PACS/Noller	An	integration	engine	that	is	used	to	connect	a	PACS	with	other	information	systems	within	an	institution,	typically	it	connects	a	PACS	to	a	HIS	and/or	a	RIS.	A
portrait	of	breast	imaging	specialists	and	the	interpretation	of	mammography	in	the	United	States.	33.	Occasional	ectopic	tissue	appears	bilaterally,	high	in	the	upper-outer	quadrants	of	the	breast	and	in	the	low	axillary	area3	and	is	quite	normal.	The	compression	device	should	remain	parallel	to	the	image	receptor	for	best	technical	results.	With	a
center	table	aperture,	the	technologist	should	position	the	patient	so	that	the	half	of	the	breast	containing	the	abnormality	is	available	for	180°	rotation.	Asymptomatic	(screening	patients	only)	2.	“I	could	feel	their	reluctance	to	answer.	Adapted	from	Logan-Young	Ref.	Different	manufacturers	require	different	testing	for	their	units	based	on	the	type
of	technology	used	as	the	image	receptor.	With	DR	equipment,	the	technologist	will	either	choose	the	correct	paddle	size	for	the	breast,	or	will	perform	additional	overlapping	images	to	visualize	all	of	the	tissue.	The	standard	CC	position	does	require	emphasis	on	the	medial	tissue	of	the	breast,	however,	there	are	occasions	when	the	most	medial
tissue	of	the	breast	is	not	imaged	adequately	on	the	routine	views	due	to	the	patient’s	body	habitus	or	physical	anomalies.	The	number	of	line	pairs	imaged	in	each	orientation	must	meet	the	specified	standards	set	by	MQSA.	Malpractice	Improper	or	negligent	treatment	of	a	patient	by	a	physician.	Positive	Predictive	Value	(PPV)	The	ratio	of	correct
positive	diagnoses	(proven	by	biopsy)	to	all	films	are	read	as	positive.	Tsao	A,	Kim	E,	Hong	W.	Monnin	P,	Holzer	Z,	Wolf	R,	et	al.	See	Craniocaudal	(CC)	projections;	Craniocaudal	(CC)	views	CCD.	Direct	to	Digital	Nondirect	Digital	+	Indirect	Conversion	Indirect	conversion	(CsI)	CR	Direct	conversion	(a-Se)	Chapter	15	/	Creating	the	Digital	Image	•
351	CR:	THE	FIRST	DIGITAL	SYSTEM	Computed	radiography	(CR)	is	nondirect,	indirect	conversion	digital	technology.	Advance	Magazine	June	14,	2004,	page	18.	left	ax.	Dropping	the	shoulder	(B)	(arrow)	into	the	table	aperture	allows	access	to	this	abnormality.	These	components	that	are	physically	located	in	the	imaging	area	of	the	unit	must	be
aligned	to	each	other.	The	extended	dynamic	range	of	digital	imaging	allows	visualization	of	the	breast	and	all	of	its	internal	structures	evenly	from	the	skin	line	to	the	base	of	the	breast.	Available	at:	.	1991;5(1).	Researchers	have	used	PET	to	discern	malignant	from	benign	lesions	in	many	parts	of	the	body,	including	the	breast.	Soft	lighting	from
table	lamps,	or	recessed	lighting,	creates	a	more	calming	effect	than	harsh	overhead	fluorescent	fixtures.	The	wire	or	trocar	is	now	introduced	into	the	breast	tissue.	See	Quantum	well	infrared	photodetector	(QWIP)	Radial	scar,	96,	98f	Radiation	breast	cancer,	29,	39	breast	conservation	therapy	and,	172	dose	in	mammography,	39	output,
measurement	of,	300–301	Radiation	safety	officer	(RSO),	286	Radiation	shield,	222	Radiation	therapy	brachytherapy,	534,	534f	for	breast	cancer,	532–555	dose,	533–534	hyperthermia	with,	532	machine,	533f	recurrence	rate,	535	side	effects,	534–535,	535f	simulation	planning	session	for,	533,	534f	Radical	mastectomy,	528–529,	528f	Radiofrequency
(RF)	system	coils	and,	484,	485f	defined,	478	in	MRI,	485,	487t	Radiographic	mottle,	263–264	Radiographic	noise,	263	causes	of,	263–264	Radiography,	of	biopsy	specimen,	399	1995	Radiological	Society	of	North	America	(RSNA),	314	Radiologists	FFDM	for,	359–360,	360f	role	in	diagnosis,	83	role	in	mammography,	44–45,	56–59	salary,	55,	56t
shortages,	52–56	Radiologist’s	review	station,	344–345,	344f	Radiology	assistant	(RA)	programs,	56	Radiology	information	system	(RIS),	341,	383	PACS	and,	368,	368f	Radiotracer,	531,	532,	533f	RAID.	See	Breast	conservation	therapy	(BCT)	Beam	quality	assessment,	299	Beekley	Corp.,	110	Benign	calcification	of	breast,	89f,	90t	Benign	mass,	92,	94–
97	fibrocystic	disease.	Rib	cage	The	structure	formed	by	the	thoracic	vertebrae	and	ribs,	the	sternum	(breastbone),	and	the	costal	cartilages	(that	attach	the	ribs	to	the	sternum).	•	Computer	program	versus	manual	collection—Decide	if	you	will	use	a	computer	software	program,	or	if	you	will	manually	compile	the	data.	Fraction	The	total	radiation
dose	from	radiation	therapy	is	divided	into	daily	doses,	called	a	fraction.	Postoperative	follow	up.42,	66,67	Breast	MR	may	also	play	a	significant	role	in	the	treatment	of	postlumpectomy	patients.12,26,68	What	happens	if	unclear	tumor	margins	were	identified	on	the	biopsy	specimen?	RCC,	LCC)?	We	visualize	microcalcifications	that	are	0.1	to



0.2mm,	which	is	the	equivalent	of	0.004	–	0.008	inches,	the	width	of	a	human	hair	(Figure	15-8).	Although	the	specificity	of	mammography	is	high	in	a	screening	population,	it	suffers	low	specificity	in	the	diagnostic	setting;	the	mammogram	can	suggest	a	malignancy	or	benign	disease,	but	it	is	poor	at	distinguishing	between	the	two.	Benign	masses
are	usually	smooth	in	outline	and	are	likely	to	be	oval	or	lobulated	in	shape.	Although	it	is	important	to	image	the	axillary	tail	of	the	breast	and	a	good	amount	of	axillary	tissue,	focusing	on	the	axilla	on	the	twoview	mammogram	will	increase	the	possibility	of	missing	a	small	carcinoma	elsewhere	within	the	breast.	The	physicist	then	takes	at	least
seven	exposures,	depending	on	the	number	of	density	settings	that	the	unit	offers.	Silhouette	sign	Lines	that	can	be	followed	into,	through,	and	out	of	a	mass;	representing	overlying	structures	in	front	of	or	behind	the	mass.	For	example,	in	the	above	case,	a	20°	oblique	in	the	mediolateral	or	lateromedial	projection	would	replace	the	craniocaudal
projection.	(B)	An	actual	x-ray	image	of	the	phantom.	A	mockery	was	made	of	the	panel’s	suggestion	that	women	should	decide	for	themselves	(Figure	2-6).	2001;218(93):873–880.	Computer-aided	mammographic	screening	for	spiculated	lesions.	The	pioneers,	men	and	women	with	a	clear	vision	for	change,	cultivated	screening	mammography	for
asymptomatic	clients	and	pulled	us	into	what	wasn’t	possible	in	1924,	but	was	everywhere	on	the	earth	before	the	end	of	the	century.	Sensitization	and	film	processing	should	be	performed	at	approximately	the	same	time	each	day,	at	a	time	when	the	processor	has	been	on	long	enough	for	the	chemical	solutions	to	reach	their	maximum	temperatures.
The	BrMS1	gene	is	on	chromosome	11.	SUMMARY	We	are	closing	in	on	a	century	of	mammography.	When	the	abnormality	is	present	on	two	projections,	determine	the	quadrant	and	approximate	clock	time	(see	Chapter	9)	and	palpate	this	area.	MR	Imaging	of	the	Augmented	Breast.	Wing	P,	Langelier	M.	The	decision	to	require	patients	to	refrain
from	using	these	products	depends	on	the	radiologist’s	preference	and	expertise.	However,	if	a	mass	can	be	felt,	it	is	important	to	note	the	location	of	the	mass	so	that	the	mammogram	and/or	other	diagnostic	examinations	can	focus	on	that	particular	area.	Figure	17-1	The	flat-field,	or	uniformity	test,	as	performed	on	the	Hologic	Selenia	unit,	involves
imaging	a	4-cm	thick	block	of	acrylic.	Cambridge:	Blackwell	Science;	1996:147.)	The	technologist	must	also	consider	efficiency	and	ease	of	access	from	the	clinician’s	perspective.	Dallas,	TX:	OTech,	Inc;	2004.	If	you	can	see	at	least	four	fibers,	three	spec	groups,	and	three	masses,	your	films	are	adequate.	The	deeper	the	needle	travels,	the	greater	the
length	available	for	deflection.	Breast	Cancer:	A	Practical	Guide	to	Diagnosis,Vol.	Always	consult	with	service	and	manufacturers’	representatives	for	professional	guidance	when	confronted	with	processing	problems.	In	SBB	System	1,	the	abnormalities	will	appear	to	shift	toward	one	another;	therefore	the	shaded	areas	will	be	the	area	of	search	(A).
The	pulse	sequence	timing	can	be	adjusted	to	give	T1-weighted	images.	GAO	Report.	With	digital	imaging,	the	marked	areas	are	viewed	on	the	radiologist’s	monitors.	Mass	A	growth,	benign	or	malignant,	in	the	breast.	Pan	The	ability	to	move	an	image	around	on	a	computer	monitor.	This	is	also	not	recommended	if	there	is	the	possibility	the	tumor
cells	extend	close	to	the	skin,	as	with	inflammatory	breast	cancer	(Figure	23-6E).	Palpable	Something	that	can	be	felt	or	touched.	Silbner	J.	Mammography	technologists	work	diligently	to	capture	all	the	breast	tissue	on	an	image.	Firm	breast	compression	and	general	anxiety	worry	most	women.	But	due	to	light	diffusion	in	the	CR	process,	most	of	the
high	resolution	of	the	50	m	pixels	are	lost	and	final	image	resolution	is	equivalent	in	size	to	more	than	100	m,	which	is	similar	to	the	resolution	of	direct-to-digital	imaging.	Within	these	crevices	are	five	to	seven	orifices	(collecting	ducts)3	that	transfer	milk	from	the	lactiferous	ducts.4	Most	often	the	nipple	protrudes	from	the	breast.	This	allows	the
patient	to	feel	as	though	she	has	some	control,	and	she	will	be	more	willing	to	tolerate	the	necessary	amount	of	compression.	Sebaceous	gland	A	normal	gland	of	the	skin.	Subcutaneous	or	nipple-sparing	mastectomy.	Breast	cancer	is	a	disease	directly	related	to	Table	2-7	•	Incidence	of	Naturally	Occurring	Breast	Cancer	by	Age	40	45	50	55	60	65	70
ever...	Hereditary	mutation	A	heritable	change	in	the	DNA	of	a	gene	or	chromosome	in	a	cell	destined	to	become	an	egg	or	sperm.	2002;179:	671–677.	The	technologist	ensures	the	exposure	to	the	imaging	plate	has	an	adequate	electronic	signal	by	confirming	the	S#	falls	within	a	specified	range.	Expansion	of	the	ribs	can	cause	the	loss	of	some
breast	tissue	on	the	mammogram	because	this	bony	structure	now	offers	serious	opposition	to	the	compression	device.	The	cut	nerve	endings	are	constantly	irritated.	85	80	75	70	65	60	55	50	40	1950	45	1960	50	1	in	1	in	1	in	1	in	1	in	1	in	1	in	1	in	1	in	1	in	1	in	217	93	50	33	24	17	14	11	10	9	8	Figure	4-7	A	Baby	Boomer	enters	the	mammography
screening	pool	at	age	40.	By	monitoring	the	hygrometer	daily,	the	technologist	will	know	which	unit	to	operate.	The	pathologist/histopathologist	identifies	the	type	of	disease	in	the	examined	cells	and	the	condition	or	function	of	its	cells	along	the	same	continuum	from	healthy	to	dying.	•	Describe	the	differences	between	chemotherapy	and	hormone
therapy.	2003.	San	Francisco:	University	of	California	Printing	Department;	1982.	The	technologist	achieves	proficiency	in	a	variety	of	circumstances;	she	can	facilitate	the	positioning	process	and	narrow	the	learning	curve	by	adhering	to	the	following	guidelines:	•	Be	knowledgeable	about	the	stereotactic	unit	by	learning	both	its	advantages	and
limitations.	Closing	facilities—over	700	nationwide	3.	1992;184:39–43.	Invest	Radiol.	The	image	data	is	sent	immediately	to	a	local	computer	where	it	is	available	for	manipulation	and	transfer	to	a	PACS.	Equipment	vendors	are	a	great	resource	for	on-site	training.	Tape	libraries	are	the	most	cost	effective	method	of	storage,	but	are	not	as	reliable	as
optical	media,	access	is	slower,	and	there	is	a	chance	that	obsolescence	of	the	technology	may	be	imminent.	Analog	uses	its	appropriate	tools;	digital	uses	tools	appropriate	for	evaluation	of	electronic	signals.	A	greater	angle	may	obscure	even	large	cancers.	Sanitizing	the	Imaging	Surface	Wipe	down	both	the	compression	paddle	and	the	image
receptor	surface	before	performing	each	mammogram	with	a	Chapter	7	/	Mammographic	Positioning	nonallergenic,	antibacterial	solution	or	prepared	cloths.	Kozlowski	K.	While	the	number	of	examinations	each	radiologist	reads	increases	each	year,	30%	said	their	revenues	are	decreasing,	while	24%	said	revenues	stayed	the	same.	Precise
instructions	prior	to	positioning:	mainly	to	remain	still	when	the	magnet	is	actively	scanning.	By	the	mid-1970s,	Scandinavian	mammographers	reported	the	advantages	of	a	new	position—the	oblique	view.4	Breast	compression	in	an	oblique	view	corresponds	with	the	anatomical	attachment	of	the	breast	to	the	body	allowing	more	posterior	tissue	to	be
included	on	the	oblique	film	than	with	a	true	lateral	view	(see	Chapter	7).	Radiation	Rays	of	energy.	J	Surg	Oncol.	The	digital	imaging	chain	optimizes	the	image	according	to	the	SNR.	calcifications	as	benign,	malignant,	or	indeterminate.	Development	of	a	device	for	documenting	the	clinical	breast	exam	using	a	capacitive	tactile	array	sensor.	To
determine	AEC	reproducibility,	the	physicist	chooses	a	kilovolt	peak	that	is	used	clinically	on	a	3.5	cm	breast.	AWS—Acquisition	workstation.	Cambridge:	Blackwell	Science;	1996:53.)	Calibration	of	the	Stereotactic	System	The	manufacturer	calibrates	the	stereotactic	system	at	installation	of	the	unit.	Regardless	of	the	total	cycle	time,	the	film	is
immersed	in	the	developer	solution	for	the	minimal	amount	of	time	necessary	to	achieve	average	contrast	and	speed.	The	sample-and-hold	circuit	creates	an	analog	signal;	this	analog	signal	must	be	converted	into	a	digital	signal	in	order	to	be	processed	by	and	stored	in	a	computer.	Sensitometry	Tests	performed	to	ensure	the	consistency	of	the
delicate	chemical	balance	used	for	processing	films.	A	linkage	map	does	not	show	the	physical	distances	between	genes	but	rather	their	relative	positions,	as	determined	by	how	often	two	gene	loci	are	inherited	together.	You	can	have	a	very	high-MTF	value	but	yet	not	be	able	to	visualize	a	lesion	due	to	the	pixilation	of	the	image	(Figure	15-17).	•	A
true	lateral	projection	best	visualizes	abnormalities	that	approximate	12:00	or	6:00.	Generally,	the	entire	breast	cannot	be	imaged	in	one	view	with	this	method	due	to	limitations	in	the	image	receptor	size.	Quality	control	(QC)	A	program	encompassing	the	technical	aspects	of	an	imaging	system	and	its	components	to	test,	measure,	and	verify
adequate	performance	metrics,	and	to	take	corrective	action	and	re-verification	to	ensure	proper	system	function	and	appropriate	image	quality	and	patient	safety.	The	lesion	must	be	visible	on	at	least	two	of	these	films	or	it	cannot	be	localized.	Cells	must	be	received	in	the	laboratory	in	a	viable	(living)	state	because	cell	death	can	cause	cells	to	lyse
and	may	alter	their	staining	qualities,	thus	rendering	them	nonanalyzable	by	flow	cytometry.	Although	a	computer	performs	the	mathematics	necessary	to	calculate	target	location,	computations	depend	on	information	from	those	performing	the	procedure.	However,	they	too	are	approaching	retirement	years.	The	ASRT	2007	salary	survey	for
radiologic	technologists	compared	salaries	for	various	modalities.100	See	Table	4-10	for	results.	I	Procedures.	Breast	MR	has	its	specialty	surface	coil	placed	close	to	the	breasts	to	restrain	movement	while	at	the	same	time	pick	up	the	magnetic	signal	from	the	hydrogen	protons.	(I)	Inframammary	fold.	Various	technologies	for	breast	cancer	detection
are	in	clinical	use:	x-ray,	ultrasound,	nuclear	medicine,	PET,	and	magnetic	resonance	(MR),	each	with	their	own	specialized	machines.	These	are	signs	and	symptoms	of	advanced	cancers.	In	addition,	the	Chapter	3	/	Patient	Considerations	technologist	should	question	the	patient	about	her	breast	health.	©2009,	American	Cancer	Society,	Inc.,
Surveillance	and	Health	Policy	Research	Figure	2-2	ACS	2009	incidence	and	mortality	chart.	System	Artifacts	The	physicist	performs	this	test	to	determine	if	any	artifacts	can	be	seen	within	the	system.	Menopausal	Changes	The	menopausal	breast	will	often	be	of	greater	fatty	content	on	the	mammogram	(Figure	5-11).	Single-phase,	single-phase	with
modified	waveform,	three-phase/6-pulse,	three-phase/12-pulse,	and	constant	potential	circuits	show	progressively	less	variation	with	time	of	the	voltage	curve	(decreased	“ripple	effect”).	Bethesda,	MD,	National	Council	on	Radiation	Protection	and	Measurements,	1986.	Placement	of	endovascular	embolization	microcoils	to	localize	the	site	of	breast
lesions	removed	at	stereotactic	core	biopsy.	To	provide	patients	with	reasons	and	support	for	screening	mammograms	and	early	detection.	The	positively	charged	proton	always	is	involved	in	the	spin.	A	manual	citing	department	policy	should	also	be	included,	from	job	qualifications	for	each	position	within	the	department	to	policies	for	film	storage.
Humidity	A	quantity	representing	the	amount	of	water	vapor	in	the	atmosphere.	A	Gallup	Poll	found	that	only	one	in	three	women	examines	her	breasts,43	and	an	article	in	the	U.S.	News	and	World	Report	estimates	that	only	15%	to	40%	of	women	examine	their	breasts.62	Rabinowitz	and	Adler	stated,	“Research	has	shown	that	only	24%	of	all	women
use	this	self-examination	technique”.76	These	statistics	attest	that	the	vast	majority	(63%)	of	breast	cancer	will	not	be	detected	until	it	has	advanced	in	its	growth	to	a	size	more	than	1	cm,	at	which	time	the	victims	accidentally	discover	it,	or	they	are	purposefully	detected	through	BSE	or	a	clinical	examination	by	a	physician.	Problems	in	Breast
Pathology.	Yellow,	white,	green,	and	brownish	discharges	are	usually	an	indication	of	fibrocystic	changes	or	hormonal	fluctuations.	Besides	being	non-specific,	these	signs	are	often	not	evident,	or	completely	absent,	with	small	tumors.	Tissue	expansion	A	breast	reconstruction	procedure	to	stretch	the	skin	in	preparation	for	insertion	of	an	implant
after	a	non-skin-sparing	mastectomy.	Discuss	some	of	the	common	causes	of	artifacts	specific	to	processing	and	environment,	their	appearance	on	the	image,	and	how	to	avoid	future	artifacts.	The	blocks	range	from	white	to	black.	Once	the	sensitometry	film	has	been	processed,	the	temperature	of	the	developer	solution	is	recorded.	Positioning	is
multifaceted,	ranging	from	the	relatively	simple	task	of	positioning	the	abnormality	in	the	projection	of	discovery,	to	more	challenging	issues.	The	test	also	determines	if	the	unit	consistently	and	reproducibly	delivers	the	same	dose	over	several	exposures.	Upper	inner	quadrant	(UIQ)	Clock	position	of	breast	tissue	located	above	the	nipple	and	medial
toward	the	sternum.	Cambridge:	Blackwell	Science;	1996:62–63.)	C	D	biopsies	done	today	target	below	the	lesion	as	this	allows	visualization	of	the	lesion	in	the	prefire	stereo	pair.	The	RF	frequency	and	pulse	sequence	selected	for	a	specific	diagnostic	protocol	is	matched	to	the	RF	from	the	protons,	and	the	length	of	the	relaxation	period	that	can	be
expected	for	the	targeted	material.	The	cancer	rate	in	return-screening	patients.	•	There	is	not	much	donor	fat	in	this	part	of	the	body	to	make	it	a	viable	option	for	women	with	larger	breasts.	12	9	12	3	9	12	3	9	3	N	6	6	Figure	9-4	The	MLO	projection	superimposes	medial	over	lateral	tissue.	The	ACR	has	developed	a	method	for	standardized
labeling,4	so	that	they	can	be	understood	by	anyone	at	any	facility,	when	viewing	the	image.	•	A	true	lateral—A	true	lateral	(using	magnification	in	most	cases)	will	rule	out	“milk	of	calcium,”	a	benign	phenomenon	that	results	from	inspissated	material	in	microcysts	(Figure	10-24).	Rotate	the	C-arm	90	so	that	the	medial	aspect	of	the	breast	rests
against	the	image	142	•	Unit	1	/	Mammography—Common	Topics	superior	B	A	Figure	7-59	Lateromedial	lateral	projection.	Rotate	the	patient	Figure	7-54	LMO	projection.	High-transmission	cellular	(HTC)	grid	An	antiscatter	grid	differing	from	the	traditional	linear	grid	by	using	a	honeycomb	pattern	without	interspace	material.	Choose	the	smaller
imaging	surface	whenever	possible,	to	facilitate	positioning.	(A)	Donor	site	is	the	buttocks.	Common	display	matrices	are	2	MP	(1,200		1,600),	3	MP	(1,500		2,000),	and	5	MP	(2,000		2,500).	The	organ	reaches	into	the	axilla	(the	tail,	axillary	tail,	or	the	tail	of	Spence).6,7	The	anatomic	extent	of	the	breast	tissue	is	critical	knowledge	for	efficient
mammographic	positioning.	The	resulting	image	quality	and	improved	contrast	resolution	allows	for	visualization	throughout	the	breast.	Depending	on	the	size	of	the	facility,	this	may,	or	may	not,	be	a	hugely	complicated	expense.	Research	overview	white	paper.	The	reader	processes	the	latent	image	by	scanning	a	laser	light,	line	by	line,	across	the
surface	of	the	imaging	plate;	this	process	takes	approximately	1	minute.	The	Direct	Imaging	Process	X-rays	strike	the	amorphous	selenium	photoconductor	surface;	electron-hole	pairs	(	&	ions)	are	created	by	knocking	electrons	off	the	selenium	atoms.	•	29	FEAR	OF	RADIATION	The	ACS	estimates	the	natural	incidence	of	breast	cancer	to	be	7%	over
a	lifetime.	The	physicist	and	the	technologist	perform	all	of	the	QC	tests,	and	the	results	must	be	reviewed	quarterly	by	the	radiologist.	In	Paget	disease,	the	nipple	and	areola	are	typically	red,	inflamed,	and	itchy.	Turn	the	C-arm	to	approximately	45	for	a	SL-IM	oblique.	Malpractice	liability	has	forced	many	residents	and	medical	students	to
reevaluate	their	professional	futures.38	Lawsuits,	medical	liability	insurance	rates,	and	lower	reimbursement	rates	for	mammography	are	important	considerations	that	influence	radiologist	participation	in	mammography.	Efficiency:	Kaizen	Figure	16-3	The	acquisition	workstation	area	can	be	an	ergonomic	nightmare	for	the	technologist.	Display:
Many	Images	A	computer	interprets	the	data	and	creates	images	that	display	the	different	resonance	characteristics	of	different	tissue	types.	The	basis	for	adjuvant	radiation	therapy	after	a	lumpectomy	is	to	irradiate	the	satellite	tumors,	should	any	exist.	•	The	skin	from	the	back	tends	to	be	a	different	color	than	chest	skin	•	The	surface	of	the	back	is
no	longer	smooth;	it	is	obvious	where	the	muscle	was	removed.	The	scout	image	(A)	demonstrates	the	cyst	(arrow)	to	the	left	of	the	reference	cursor	(arrowhead).	Vasovagal	response	may	also	increase	with	limitations	on	food	intake.	Image	receptor	height	is	critical	when	positioning	the	breast.	Set	up	by	leaders	in	the	healthcare	imaging	and
healthcare	industries,	IHE	works	to	improve	the	way	computer	systems	in	healthcare	share	information.	Previous	Digital	Examinations	When	a	facility	has	previous	digital	examinations	to	compare	with	the	current	digital	examination,	the	previous	cases	must	be	retrieved	from	PACS	storage.	This	trend	toward	digital	systems	favors	consolidation	of
mammography	services	in	larger	and	better	financed	facilities,	usually	located	in	large	population	centers.	Papilloma	A	benign	epithelial	growth	with	or	without	a	connective	tissue	stalk	emerging	from	the	wall	of	larger	ducts.	Film	ID	cameras	should	be	placed	outside	the	darkroom;	they	can	also	produce	dust	and	lint,	as	fibers	from	the	paper	cards
276	•	Unit	2	/	Film/Screen	Mammography	become	airborne	when	they	are	inserted	and	withdrawn	from	the	camera.	Many	think	the	nipple	must	be	in	profile	to	ascertain	the	location	of	a	lesion.	The	reference	points	for	measurement	(nipple	and	lesion)	will	be	true	size,	so	that	if	a	lesion	measures	3	cm	from	the	nipple	on	the	film,	in	reality	it	will	be	3
cm	from	the	nipple	in	the	breast	tissue.	When	looking	for	cancer	in	the	typical	young	woman’s	more	glandular	breast,	we	are	looking	for	a	white	dot	on	a	white	background.	PRINCIPLES	AND	INSTRUMENTATION	OF	CORE	BIOPSY	The	Biopsy	Instrument	Each	biopsy	device	(“gun”	or	“driver”)	is	a	spring-loaded	system	with	a	cocking	device	and
firing	button	(Figure	20-25);	some	systems	may	be	multidirectional,	vacuum	assisted,	with	a	powered	rotating	cutter	(Figure	20-26).	2009;59:225–249.	They	visit	their	doctor,	who	refers	them	to	a	surgeon,	who	is	pressured	to	biopsy	for	fear	of	being	sued.	Although	the	benefits	of	mammography	were	apparent,	the	results	of	screening	trials	showed
the	need	for	additional	improvements	in	imaging.	Low	humidity	in	the	darkroom	can	cause	static	on	films	(Figure	12-2),	and	high	humidity	can	splotch	the	image	(Figure	12-3).	If	the	sentinel	node	contains	tumor	cells,	removal	of	more	nodes	in	the	area	may	be	warranted.	C-arm	The	part	of	a	mammography	machine	that	consists	of	the	x-ray	tube,
detector	assembly	(digital	array	or	film	cassette),	and	breast	compression	device.	Analog	and	digital	imaging	produce	a	2D	photograph	of	a	3D	object—the	breast.	Sagittal	A	vertical	plane	passing	through	the	standing	body	from	front	to	back.	Additional	helpful	information	would	include	the	nodal	status	(number	of	positive	nodes/negative	nodes)	and,
if	available,	the	grade	of	the	tumor.	Although	it	might	be	advantageous	for	the	biopsy	chair	to	be	on	wheels,	this	may	be	a	hindrance	if	the	wheels	do	not	lock	for	final	positioning.	This	is	logical	only	if	two	views	are	used,	and	the	other	view	is	the	lateral,	which	tends	to	omit	the	posterior	lateral	portion.	Radiol	SciEduc.	Dempsey	P.	1994;162:1313–
1317.	Establish	a	protocol	with	the	radiologist	to	problem	solving.	Additionally,	radial	scars	often	appear	on	one	mammographic	view	and	seem	to	disappear	on	the	opposing	projection.	The	use	of	a	pad	on	the	image	receptor	may	help	to	“soften”	the	breast	platform,	making	these	patients	less	anxious	(see	Chapter	7).	From	the	Swedish	studies,	we
see	that	tumors	less	than	15	mm	received	particular	attention	(Figure	2-3A),	while	those	less	than	10	mm	in	size	seem	to	be	of	a	different	breed	altogether.	Magnification	may	not	be	useful	in	women	who	have	thick	and	dense	breasts,	where	long	exposure	times	and	high	peak	kilovoltage,	necessary	to	accomplish	adequate	exposure,	degrade	the
quality	of	the	image.	•	572	Reversible	compression	The	compression	of	data	to	reduce	its	size	by	encoding	it	more	efficiently	but	which	allows	for	the	exact	recreation	of	the	original	data	on	decompression.	If	inflammatory	breast	cancer.	Chapter	2	/	Background	Information	and	the	Need	for	Screening	•	21	The	guidelines	for	screening	mammography
were	altered	to	include	younger	women	as	our	knowledge	of	the	disease	process	became	better	defined.	Massat	MB.	Guidelines	A	statement	of	policy	or	procedure.	In	April	2009,	the	ACS	released	a	supplement	to	their	existing	guidelines.	Insurance	companies	must	pay	for	these	office	visits	and	surgery.	Obtain	extra	views	Not	all	of	these	steps	will
be	pertinent	for	every	patient.	For	RF	frequency	near	the	Larmor	frequency,	it	will	result	in	rotation	of	the	macroscopic	magnetization	vector.	Harvey	JA,	Fajardo	LL,	Innis	CA.	The	signal	is	detected	as	radiofrequency.	Internal	radiation	Radioactive	pellets	or	seeds	are	used	for	internal	radiation	treatment/brachytherapy.	Pull	breast	upward	and
outward	bringing	the	nipple	into	profile	(for	localization).	In	addition	to	the	20%	deviation	allowed	by	the	test,	MQSA	inspectors	are	instructed	to	allow	even	more	generous	tolerances	from	the	film	manufacturers’	stated	values.	A	20	MLO	or	SIO	may	be	useful	to	confirm	overlap.	This	is	twice	the	size	of	the	direct-to-digital	image	storage	requirements.
The	space	between	the	chest	wall	edge	of	the	cassette	and	the	side	of	the	grid	that	contacts	the	patient’s	skin	must	be	minimized.	Seasoning	effects	of	the	developer	will	also	affect	film	speed.	When	possible,	callers	are	matched	to	trained	breast	cancer	survivors	who	have	been	through	a	similar	experience.	A	pulse	sequence,	like	a	good	musical
arrangement,	satisfies	its	particular	purpose.	Magnetic	resonance	imaging:	an	acceptable	way	of	screening	women	with	a	family	history	of	breast	cancer.	Destounis,	SV.	18	•	Unit	1	/	Mammography—Common	Topics	Table	2-6	•	Breast	Cancer	Mortality	Rates,	USA:	1950–2004	(Age-Adjusted	Death	Rate	per	100,000	Population)	Rate	1950	1960	1970
1980	1990	2000	2002	2003	2004	31.9	31.7	32.1	31.9	33.3	26.8	25.6	25.3	24.4	Source:	National	Center	for	Health	Statistics.	Winer	E.	It	can	be	quite	extensive	with	almost	total	replacement	of	stromal	and	parenchymal	tissue	by	fat	with	only	fibrous	septa,	ducts,	and	vessels	remaining.	Summary	of	20	Oblique	Positioning	1.	Available	at:	.	Lymphatic
system	eliminates	viruses,	bacteria,	and	unwanted	substances.	83.	The	smaller	ducts	involute;	however,	the	larger	ducts	may	remain	(Figure	5-11).	Chapter	13	/	Quality	Assurance	in	Film/Screen	Mammography	•	303	Table	13-4	•	Basic	Raw	and	Derived	Data	Raw	data	(Information	to	be	collected)	1.	Table	6-2	Figure	6-4	Breast	cancer	occurrence	by
quadrant.	Smaller	and	rural	communities	may	be	unable	to	compete	economically	with	these	facilities	that	frequently	offer	more	sophisticated	services	and	modalities	complementary	to	mammography.	A	system	of	checks	and	balances	that	ensures	consistent	results	at	the	highest	standards.	Raise	the	image	receptor	to	allow	visualization	of	the	head
of	the	humerus	at	the	superior	aspect	of	the	image.	•	Determine	locations	of	lesions	within	the	breast	based	on	the	location	of	the	lesion	on	the	mammogram.	Mammographically,	they	may	appear	as	mass,	calcification,	and	prominent	ductal	patterns.	Digital	Imaging	and	Communications	in	Medicine	(DICOM)	is	the	universal	standard	used	to	transfer
images	and	data	among	PACS	devices.13	DICOM	was	created	by	the	National	Electrical	Manufacturers	Association	(NEMA)	to	view	and	transmit	digital	medical	images	with	the	use	of	DICOM	tags.	Figure	11-26	illustrates	proper	alignment.	Because	of	the	nature	of	this	treatment,	excellent	cosmesis	is	fundamental;	the	surgeon	only	stitches	the
subcutaneous	fat	and	subcuticular	layers	of	the	skin,	allowing	the	tumor	bed	to	fill	in	gradually	or	injecting	saline	to	fill	the	space.	Second-look	ultrasound	is	common	following	breast	MRI	when	unsuspected	lesions	appear	in	areas	of	the	breast	that	are	clear	on	the	mammogram.	Fire	the	biopsy	instrument	or	begin	sampling.	From	the	Physician
Insurers	Association	of	American	Data	Sharing	Project	(PIAA),	$147	million	were	paid	in	indemnity	to	settle	487	breast	cancer	delayed	diagnoses.	Tissue	samples	are	taken	and	sent	to	the	pathologist	for	examination	and	report;	the	patient	is	briefed	on	the	process	for	a	diagnosis	and	released.	Figure	6-16	Our	breasts	are	mirror	images	of	one	another.
The	positive	image	should	be	displayed	to	the	right	(or	left)	of	the	image	receptor	and	the	negative	image	on	the	opposite	side.	Physical	inspection	almost	always	reveals	a	“pimple-like”	raised	area	on	the	skin	corresponding	to	the	mammographic	density.	The	prior	year’s	study	illustrates	an	oil	cyst	in	the	same	area	(B).	Magn	Reson	Imaging	Clin	N
Am.	2006;14:379–381.	Physical	and	Mammographic	Appearance	of	Implants	The	technologist	should	be	aware	of	the	following	physical	attributes	associated	with	implants	and	include	any	pertinent	information	on	a	history	sheet:	•	•	•	•	•	•	•	•	•	Hardened	implant	Sudden	softening	of	a	hardened	implant	Lump	Breast	pain	or	tenderness	Neck	and
shoulder	pain	Chest	wall	pain	Change	in	breast	size	Sudden	change	in	appearance	Asymmetry	Imaging	The	radiodensity	of	saline	or	silicone	interferes	with	the	mammographic	study	regardless	of	the	implant	type.	The	1990s	have	been	an	era	of	improving	image	quality,	equipment	performance,	and	interpretive	skills:	quality	images,	quality	control,
and	quality	assurance.	Occupational	Safety	and	Health	Administration	(OSHA)	A	U.S.	federal	agency	to	address	the	safety	and	quality	of	the	work	environment.	In	addition,	many	of	these	structures	fail	to	completely	Chapter	5	/	Breast	Anatomy	and	Physiology	•	69	regress	or	involute,	or	there	can	be	early	atrophy.	Chemotherapy	may	be	given	before
surgery	to	reduce	the	tumor	size,	but	most	often	it	is	treatment	that	follows	surgery.	Currently	it	plays	a	more	central,	yet	still	adjunctive,	role	for	the	diagnosis,	staging,	and	treatment	planning	for	breast	cancer	in	selected	groups	of	patients.3,25,26	One	caution:	some	controversy	exists	as	breast	MR	defines	its	role	in	the	larger	context	of	the
available	radiology	services.27–30	BREAST	MR	OVERVIEW:	CHEMISTRY	MEETS	PHYSICS	AND	BIOLOGY	Magnetic	Materials	Magnetism	is	a	property	of	matter,	which	results	from	orbiting	electrons	(a	negative	charge)	interacting	with	protons	(a	positive	charge)	in	the	nucleus	of	an	atom.	When	such	neoplasms	metastasize	to	axillary	lymph	nodes,
the	nodes	may	appear	dense	but	usually	lack	mammographically	detectable	calcifications	or	other	abnormalities.	The	total	radiation	dose	is	divided	into	daily	doses,	called	fractions.	The	procedure	called	flat-fielding	consists	of	two	parts	:	1)	calibration	and	2)	correction.	1997;68(4):309–324.	The	radiologist	will	consider	certain	mammographic
characteristics	of	a	mass	in	conjunction	with	clinical	and	historical	information	to	determine	a	recommendation	for	biopsy.	Key	Terms	•	carcinoma	in	situ	•	epithelial	hyperplasia	•	genes	•	initiation	•	invasive	carcinoma	•	progression	•	promotion	•	staging	77	78	•	Unit	1	/	Mammography—Common	Topics	MAMMOGRAPHY	AND	BREAST	DISEASE
DIAGNOSIS	For	most	clients	the	radiologist/mammographer	makes	a	diagnosis	at	the	time	of	her	visit;	the	doctor	tells	the	woman,	“I’ll	see	you	next	year	for	your	annual	mammogram,”	or	“I	want	you	to	come	back	in	six	months,”	or	“We	need	to	schedule	a	biopsy.”	These	decisions	are	a	diagnosis	by	the	radiologist	based	on	information	and	experience
in	the	detection	of	breast	disease.	Initially	the	productivity	of	a	radiologist	is	cut	in	half;	as	they	become	accustomed	to	softcopy	reading,	the	time	required	to	interpret	a	digital	mammogram	is	approximately	60%	longer	than	reading	an	analog	examination.7,11,12	6.	In	examining	the	composition	of	the	breast,	the	atomic	numbers	of	the	two	major
components	of	breast	tissue	are	closely	grouped.	Sizes	will	vary	depending	on	the	number	of	screening	and	diagnostic	examinations	performed	within	a	facility.	Promotion	A	stage	in	a	disease	where	mutant-damaged	cells	can	be	further	weakened	by	any	number	of	agents	such	as:	cigarettes,	some	household	chemicals,	injury,	or	exposure	to
carcinogenic	agents.	Prior	mammograms	must	also	be	available	for	comparison	with	the	present	study,	preferably	at	the	time	of	the	patient’s	appointment.	See	Food	and	Drug	Administration	(FDA)	Federal	Register,	284	Ferromagnetic	materials,	479	FFDM.	Table	2-2	•	Breast	Cancer	Risk	for	U.S.	Women	AGE	INCIDENCE	(%)	1837	234	70	40	28	26	8
As	women	age,	the	likelihood	of	developing	breast	cancer	increases.	Calculate	the	value	of	Log	E1.	These	must	be	available	to	other	facilities	at	the	request	of	the	patient.	Electronic	Wax	Pencil	When	radiologists	read	analog	images,	they	mark	a	ROI	on	the	film	using	a	China	marker	or	wax	pencil.	In	2004	there	were	13,201	FDA-certified	analog
mammography	units	with	only	451	digital	units	in	9117	facilities;	by	January	2009	there	were	7060	analog	units	versus	6181	digital	units	(47%	of	all	operating	units)	in	8817	facilities.20	See	Figure	4-11.	This	wider	field	is	useful	for	scouting	purposes,	allowing	a	larger	portion	of	the	breast	to	be	imaged.	Clients	could	stand	or	sit.	Prophylactic
Mastectomy	For	people	at	high	risk	of	developing	breast	cancer,	removal	of	both	breasts	can	reduce	their	risk	by	90%.	This	is	where	breast	MR	has	become	an	important	adjunct	to	mammography.	Technologists	who	are	new	to	stereotactic	biopsy	may	want	to	use	the	scout	routinely	until	they	become	adept	at	positioning.	They	are	evident	on	the	skin
as	a	thick,	darker	pigmented	irregular	area	(Figure	6-7).	The	abnormality	is	well	visualized	on	both	stereo	images	(A),	providing	for	accurate	targeting	and	yielding	accurate	results.	QC	films	do	not	tell	you	if	the	films	are	being	processed	to	their	maximum.	Available	at	www.cms.gov.	Choose	the	one	supplementary	view	that	will	address	the	entire
area	of	missing	tissue	whenever	possible,	but	some	cases	may	require	more	than	one	extra	view.	Surg	Oncol	Clin	of	North	Am.	2000;9(2):177–198.	Support:	For	the	patient	to	remain	motionless	in	an	upright	position	during	the	entire	biopsy	procedure,	the	technologist	must	ensure	her	comfort.	In	2004,	the	last	of	the	Baby	Boomers	reached	this
milestone.	88	•	Unit	1	/	Mammography—Common	Topics	Nodularity	Nodularity,	lumpiness	occurring	bilaterally,	is	a	normal	presentation	for	the	breast,	but	may	also	present	with	malignant	conditions.	Mettler	FA,	Hempelmann	LH,	Dutton	AM,	et	al.	Getting	a	read	on	advanced	practice	technologists.	Fibroadenomas	are	very	common.	National
Institutes	of	Health,	Publication	No.	84-1691.	The	MQSA	inspector	inquires	whether	standard	or	extended	processing	is	done	because	different	constant	values	are	assigned	Table	11-6	•	NEXTa	YEAR	OF	STUDY	SITES	WITH	ACCEPTABLE	PROCESSING	CONDITIONS	1985	1988	1992	64%	81%	86%	to	each	processing	condition;	the	correct	number
must	be	used	during	the	computation	of	the	STEP	formula.	The	air	usually	does	not	cause	discomfort	to	1.	(C)	A	lateral	medial–lateral	(LML)	demonstrates	the	abnormality	free	of	superimposition	(arrows)	and	in	closer	contact	to	the	image	receptor.	Sentinel	node	biopsy	to	avoid	axillary	dissection	in	breast	cancer	with	clinically	negative	lymph	nodes.
Image	collection	is	done	by	the	digital	image	array.	(M)	Mark	the	skin.	Table	2-6	illustrates	the	long-term	trend	in	mortality	between	1950	and	2004.	It	is	calculated	using	the	measured	HVL	and	the	breast	entrance	exposure	or	air	kerma.	Adipose	tissue	appears	dark	on	the	film	because	the	soft	x-ray	beam	used	for	mammography	is	strong	enough	to
penetrate	the	fatty	component	of	the	breast;	thus,	many	photons	exit	the	bottom	of	the	breast	and	strike	the	film.	Screening	mammograms	of	asymptomatic	women	are	vital	in	the	battle	against	breast	cancer.	Dedicated	mammography	unit	First	built	in	1965	in	France	by	the	CGR	Company.	The	tangential	view	is	often	the	best	image	for	a	suspected
abnormality	because	it	screens	an	area	free	of	superimposition	and	often	brings	it	closer	to	the	image	receptor,	for	optimum	detail.	Currently,	placement	of	the	implant	behind	the	pectoral	major	muscle	(submuscular)	is	common,	but	earlier	placed	implants	may	lie	anterior	to	the	pectoral	muscle	(subglandular).	Monoclonal	antibodies	may	be	used
alone	or	in	combination	to	carry	drugs	directly	to	cancer	cells.	It	is	difficult	to	ignore	the	rising	population	tidal	wave	in	the	United	States	and	the	impact	it	will	have	on	mammography	Table	4-2	•	Trends	in	Cancer	Screening	Practices:	1987–2003.	•	179	180	•	Unit	1	/	Mammography—Common	Topics	L	MLO	A	L	LM	B	L	CC	C	Figure	9-9	Medial	lesion.
Another	disadvantage	is	drifting	of	the	dark	signal,	aka	“ghosting.”	The	direct	digital	array	produces	an	electronic	signal	even	in	the	absence	of	an	actual	radiation	exposure.	Adequate	x-ray	penetration	of	the	glandular	tissue	is	critical	to	successfully	detect	lesions.	Information	technology	(IT)	A	computer	and	communications	specialist	who	is	in
charge	of	designing	and	managing	the	network	systems	for	a	health	provider.	A	representative	from	the	processor	or	film	manufacturer	should	be	consulted	before	changing	processing	parameters,	or	for	help	deciding	which	combination	of	processing	type,	films,	and	screens	should	be	used.	Who	will	buy	and	operate	the	mammography	units,	the
monitors,	PACS,	networks,	reading	stations	for	the	radiologists,	and	workstations	for	the	technologists?	If	none	of	these	options	is	available,	then	an	image	can	be	printed	and	sent	to	the	referring	physician.	Studies	are	currently	underway	to	determine	the	usefulness	and	efficacy	of	breast	CT.	Cumulative	survival	of	women	with	node	positive	invasive
ductal	carcinoma	(NOS)	by	tumor	size.	This	was	carcinoma	on	biopsy.	The	radiologist	may	want	to	see	the	patient	again	or	x-ray	the	specimen	or	paraffin	blocks	to	be	certain	that	the	correct	area	was	biopsied.	Parker	and	Hendrick	also	report	that	the	abnormality	will	move	forward	with	needle	impact.	1982;145:211–212.	Early	Comparisons	of	Analog
Versus	Digital	Imaging	The	ACRIN/DMIST	study	involved	a	long	time	frame	to	complete	its	comparison	of	the	effectiveness	between	analog	and	digital	units.	Eur	J	Cancer.	Bibliography	Egan	RL.	446	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	Figure	20-45	Avoiding	vessels.	Any	deviations	in	alignment	are	noted	and	measured	on
the	films,	then	calculated.	Devise	strategies	to	retain	highly	skilled	mammographers.	Over	the	years,	there	have	been	many	technical	developments	in	screen–film	mammography,	including	the	requisite	of	high	contrast,	allowing	visualization	of	minute	changes	in	glandular	structure,	which	indicate	early	cancer.	Full	Breast	Scout	A	large	fenestrated
compression	paddle	with	a	matching	aperture	provides	a	larger	field	of	view	image	to	locate	an	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	A	•	463	B	Figure	20-65	The	inferolateral	to	superomedial	oblique	(IL–SM,	ACR–LMO)	projection.	These	large	irregular	cells	are	themselves	not	cancerous,	but	they	are	almost	always	associated	with	a
cancer	in	the	breast.	Pillows	or	other	similar	props	can	provide	the	necessary	support.	To	become	accredited	to	perform	mammography	on	an	FFDM	unit,	you	must	submit	hardcopy	images.	The	closer	the	abnormality	is	to	the	biopsy/compression	plate,	the	more	it	will	move.	(A-C)	Three	sets	of	well-positioned	MLO	mammograms	demonstrating
varying	degrees	of	pectoral	muscle	(arrows),	retroglandular	fat	space	(brackets),	and	the	open	inframammary	fold	(arrowheads).	An	abnormal	growth	of	tissue.	The	basic	steps	are	listed	here.	Intralobular	stroma	Specialized	tissue	that	gives	the	lobule	its	shape	and	definition.	For	that	reason,	have	the	same	person	score	each	weekly	phantom	image.
With	the	pathologist’s	declaration	“the	biopsy	shows	breast	cancer,”	a	woman’s	world	quickly	changes.	88.	Our	past	experience	with	technology	is	that	with	continued	use	it	either	is	refined,	applied	to	other	endeavors,	or	replaced	by	even	better	technology.	Ernster	VL,	Mason,	RN,	Goodson	WH	III,	et	al.	(B)	After	the	exposure,	the	pixels	record	the
number	of	photons	that	interacted	with	each	pixel.	Hanging	protocols	go	one	step	beyond	by	arranging	the	images	exactly	as	they	would	be	hung	on	a	viewbox	or	film	alternator.	with	the	published	AG,	one	of	the	following	must	be	addressed:	the	processor.	Note	the	skin	folds	evident	(open	arrows)	on	D;	eliminate	skin	folds	by	smoothing	toward	the
nipple,	pulling	tissue	out	laterally	may	result	in	loss	of	posterior	and	lateral	tissue.	The	HVL	is	determined	by	making	x-ray	exposures	with	and	without	an	attenuator	(typically	aluminum)	in	the	path	of	the	x-ray	beam.	Linver	MN,	Osuch	JR,	RJ	Brenner,	et	al.	Working	with	the	radiologist,	the	facility	must	decide	what	data	they	want	to	collect	and
analyze,	and	for	which	group	of	patients.	However,	approximately	74%	of	breast	cancer	is	in	the	upper	half	of	the	breast77	(Figure	2-11).	Support	demonstration	programs.	Two	controls	for	breast	compression	are	motorized	and	manual.	Aspirate	To	suck	in.	Because	of	the	increased	use	of	digital	imaging,	most	radiology	departments	and	radiology
offices	are	already	more	advanced	in	computerization	than	the	average	medical	office.	Damage	to	genes	results	in	mutations;	mutations	change	the	cells	they	control.	Gallager	HS.	Breast	imaging	is	generally	associated	with	a	higher	liability	for	radiologists	than	non-breast	imaging,	so	malpractice	insurance	is	a	major	concern	for	telemammography
groups.	Tokunaga	M,	Land	CE,	Yamamoto	T,	et	al.	Placing	a	soft	but	thin	sponge	or	other	material	between	the	shoulder,	ribs,	and	table	will	help	alleviate	discomfort.	High-spatial-resolution	MRI	of	non-masslike	breast	lesions:	Interpretation	model	based	on	Bi-Rads	descriptors.	Mullaney	R,	Burbage	D,	Evantash	A,	et	al.	With	the	touch	Figure	22-2	of	a
button,	the	computer	software	identifies	and	flags	“areas	(A)	CAD	marks	areas	of	possible	abnormality	on	the	mammoof	concern”	and	projects	the	x-ray	image	with	a	series	of	gram.	In	these	cases,	add	a	third	projection	of	a	lateromedial	lateral	or	mediolateral	lateral	to	image	anterior	structures.	Decide	what	kind	of	information	you	want	to	get	back
from	your	files,	and	what	kind	of	raw	data	you	will	need	to	get	it.	Previous	mammograms	in	patients	with	impalpable	breast	carcinoma:	retrospective	vs	blinded	interpretation.	This	was	carcinoma	upon	biopsy.	Also	commonly	used	to	refer	to	magnetic	field	gradient.	The	radiation	dose	with	this	system	was	approximately	1	to	1.5	R,	another
improvement	over	existing	systems.	This	approach	requires	CAD	equipment	and	either	adds	clerical	staff	or	requires	existing	staff	to	be	trained	to	use	the	CAD	system	to	digitize	films.	Many	patients	with	DCIS	have	discontinuous	disease	with	gaps	between	the	tumor	foci,	whereas	highgrade	DCIS	tends	to	be	continuous.	All	masses	present	in	various
ways	with	different	characteristics.	A	B	Figure	15-30	(A)	Decreased	resolution	is	required	to	visualize	the	entire	breast	on	a	monitor.	Supercomputer,	to	home	PCs,	to	laptops;	floppies,	to	CDs,	to	flash	drives;	from	4	KB	experimental	kits	to	off-the-shelf	terabyte	processors	are	but	a	few	examples.	They	see	themselves	as	members	of	a	smaller	group
who	will	have	to	solve	the	world	problems	created	by	earlier	generations.	•	Increased	risk	of	infection.	An	increase	in	developer	temperature	increases	overall	film	density	and	may	cause	fogging.	Hard	or	fibrous	tissue	may	also	“heap	up”	in	front	of	the	bevel,	which	may	stop	the	movement	of	the	needle	in	cases	of	very	minimal	stroke	margin.	The
latter	category	includes	cancers	that	were	overlooked	by	the	radiologist,	and	also	those	detected,	but	below	the	threshold	for	action.This	leaves	room	for	improvement	and	no	room	for	complacency.	Vertical	Alignment	with	Image	Receptor	The	chest	wall	edge	of	the	image	receptor	and	the	chest	wall	edge	of	the	compression	device	must	be	in	perfect
vertical	alignment	along	the	full	length	of	the	image	receptor.	Technology	changes	constantly,	as	does	the	testing	necessary	for	tracking	these	changes.	It	is	a	decision	that	each	facility	must	make	for	itself	on	the	basis	of	its	own	use	of	the	archived	images.	Depending	on	the	facility,	the	mammography	room	may	hold	not	only	the	x-ray	unit	and
acquisition	workstation	but	possibly	also	a	PACS	workstation	and	a	“dashboard”	to	follow	the	progress	of	each	patient	(Figure	16-3).	What	a	vindication	for	mammography	(Table	2-8)!	Guidelines	for	Screening	Mammography	Virtually	all	professional	medical	organizations	agree	that	beginning	at	age	40	women	are	eligible	for	routine	screening
mammography	services.31–37	The	lone	exception,	the	American	College	of	Physicians	(ACP),	recommends	routine	screening	beginning	at	age	50.	If	pregnant.	Additionally,	downtime	means	loss	of	revenue;	it’s	important	to	keep	the	equipment	working	so	that	patients	continue	being	imaged	without	interruption.	The	magnitude	of	this	susceptibility	is
less	than	1/1000	of	that	of	ferromagnetic	materials.	Dedicated	digital	imaging	systems	offer	more	sophisticated	programs.	•	387	Redundant	array	of	independent	[or	inexpensive]	disks	(RAID)	is	a	fast	and	relatively	inexpensive	type	of	image	storage	using	multiple	hard	drives	for	sharing	or	replicating	data	among	the	drives.	However,	the	specialized
processing	and	conditioning	units	had	to	be	acquired	and	maintained.	Patient	Comfort	For	most	patients,	the	most	uncomfortable	part	of	the	biopsy	procedure	is	remaining	in	one	position	for	an	extended	period	of	time.	This	can	also	be	subcategorized	into	three	separate	definitions:	a.	Figure	12-6	Improperly	cleaned	or	worn	rollers	can	cause	a
repeating	artifact	on	films	that	will	run	parallel	to	the	direction	of	film	travel.	Mammography	of	the	postre	construction	breast.	This	is	simple	to	demonstrate:	hold	an	object	in	front	of	your	eyes	and	alternately	close	one	eye	and	then	the	other,	realizing	the	different	perspective	each	eye	is	relaying	to	the	brain.	Again,	the	coned	down,	magnified
tangential	view	is	critical	for	detecting	recurrence.	The	first,	from	the	Netherlands	(Van	DeMaas	et	al.,	1989)	estimated	the	cost	per	year	of	life	saved	(YOLS)	to	be	about	$7,000	in	1987	dollars.	An	axilla	view	allows	the	radiologist	to	evaluate	nodal	involvement.	The	method	by	which	electrical	power	is	generated	in	a	dedicated	mammography	unit
influences	several	important	operating	features:	efficiency,	x-ray	intensity,	exposure	time	duration,	and	dose	yield.	Process	image.	Silverstein	MJ,	Handel	N,	Gamagami	P,	et	al.	•	Relative	assessment	of	mass	densities	will	no	longer	be	possible	because	of	uneven	exposure.	Analog	and	digital	imaging	do	not	have	toner	deposition	problems.	Be	aware	of
scratches	and	dirt	on	the	acrylic	test	device,	the	compression	paddle	and	the	breast	support,	as	well	as	dust	within	the	tube	head	and	on	the	filter	(Figure	17-2).	Equipment:	Evolving	Technologies	and	Changing	Environments	Technology	selection	and	associated	support	services	are	closely	reviewed	and	evaluated.	See	Carcinoma	NOS	(not	otherwise
specified)	N-SPOTS,	110,	110f	Nuclear	magnetic	resonance	(NMR)	scan,	478	Obese	patient,	positioning	in,	163t–164t,	166	20°oblique	projection,	136–138	application	of,	136–137,	136f,	137f	procedure,	137–138,	138f	Occupational	Safety	and	Health	Administration	(OSHA),	287	OD.	For	the	mammography	technologist,	the	transition	from	analog	to
digital	is	easy.	Close	tracking	of	breast	MR	techniques	and	clinical	results	from	trials	in	the	United	States	and	from	other	countries	are	necessary	to	generate	a	greater	public	awareness.	In	addition,	each	unit	has	an	internal	measurement	to	document	the	amount	of	pressure	applied	during	an	exposure.	See	also	FFDM	network	advantages	and
disadvantages	of,	359–360,	360f,	360t	conversion	issues,	360–361	cost,	360	reimbursement	for,	361	on	service,	360–361	staffing,	361	digital	image	in,	327–339	equipment,	choosing,	361–364	CAD	for,	363	decisions,	making,	361–362	image	storage,	archiving,	transfer,	and	retrieval,	362–363	laser	printers	for,	363	need,	determining,	361–362	RFPs,
363–364	film/screen,	transitioning	from,	359–365	flat	panel	detectors	in,	354	new	workflow,	establishing	downtime	issues,	369	Kaizen,	365,	366f	new	positions,	creating,	365,	367f,	368–369	new	workflow,	establishing,	365–369	troubleshooting,	369	quality	assurance	for	testing.	1996;198:636–637.	The	reward	for	the	breast	imaging	specialist	is	that
they	follow	the	patient	from	her	screening	mammogram	to	her	final	diagnosis.	It	is	usually	not	difficult	to	identify	the	nipple	even	if	it	is	projected	over	breast	tissue	in	one	of	the	views.3	In	analog	and	digital	imaging,	there	are	three	instances	in	which	the	nipple	must	be	in	profile:	1.	Final	compression	should	be	applied	manually	and	should	be
controlled	by	the	technologist.5	The	technologist	uses	a	hand-controlled	compression	device	for	two	reasons:	(1)	the	client	needs	reassurance	that	a	person,	not	a	machine,	controls	the	compression	amount	that	will	be	applied	to	her	breast	and	(2)	the	technologist	can	feel	the	resistance	increase	when	turning	the	hand	wheel	and	receives	feedback
when	the	breast	is	adequately	compressed.	Provide	a	relaxed,	quiet	environment	in	both	the	waiting	room	and	the	examination	room	for	the	patient	to	reduce	anxiety	and	make	her	feel	better	about	the	mammogram	experience.	This	triggers	the	anterior	carrier	block	to	drive	the	cutting	cannula	forward	over	the	stylet.	䊐	Claustrophobia.	See	Line
spread	function	(LSF)	Lump,	88	Lumpectomy,	172,	525,	526–527,	526f	vs.	Or	was	the	cancer	missed	because	of	technical	considerations	such	as	the	films	were	too	light,	too	dark,	poorly	positioned,	or	incompletely	compressed?	(D-G)	Prior	and	subsequent	studies	on	the	same	women.	Figure	21-2.	Gene	expression	microarrays	appear	to	predict	the
risk	of	disease	recurrence	as	well	as	the	potential	benefit	of	chemotherapy.	Use	of	a	mammography	pad	on	the	breast	tray	and	compression	paddle	may	help	to	increase	the	traction	of	the	compression	paddle	to	hold	the	tissue	in	place.	Based	on	abnormal	screening	examination	Cancer	detection	rate	Percent	of	minimal	cancers	Found	Recall	rate
Before	beginning	an	audit	program,	however,	a	protocol	must	be	in	place	concerning	which	data	to	collect	and	from	where,	the	calculations	to	be	performed	on	it,	the	information	to	be	derived	from	it,	and	how	this	will	occur.	Lack	of	personnel	time	and	finances	for	audit	equipment	such	as	computers	and	software	programs	will	limit	data	collection
and	retrieval.	Depending	on	the	pixel	•	363	Figure	16-2	The	Sony	UPDF750	laser	printer	has	the	higher	resolution	necessary	for	producing	hardcopy	mammography	images	but	takes	up	very	little	space.	(Drawing	courtesy	of	Ethicon	Endo-Surgery,	a	Johnson	&	Johnson	Company.)	Stroke	Margin	The	compressed	breast	must	be	of	sufficient	thickness
to	accept	the	forward	motion	of	the	needle	from	the	prefire	to	postfire	position,	without	exiting	the	far	side	of	the	breast	and	striking	the	breast	support	platform.	Administratively	under	the	Department	of	Health	and	Human	Services	(HHS),	the	NIH	consists	of	20-some	separate	Institutes	and	Centers.	Keeping	a	manual	and	updating	it	as	needed
ensures	fewer	questions	if	assignments	change	or	questions	of	policy	arise.	A	diagram	illustrating	moles	and	scars	can	be	just	as	effective	for	this	purpose.	Linkage	map	A	map	of	the	genes	on	a	chromosome	based	on	linkage	analysis.	A	common	location	for	accessory	nipples	is	the	6:00	o’clock	position	near	or	below	the	inframammary	fold.	The
coordinate	scale,	usually	expressed	in	414	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	Scale	and	Depth	V	abnormality	H	D	breast	biopsy/compression	plate	Frontal	View	Figure	20-6	Polar	coordinates.	In	nondirect,	the	technologist	must	intervene.	Koning	CT	is	not	cleared	by	the	FDA	for	sale	in	the	United	States.	ACRIN	Trial	6667
Investigations	Group:	MRI	evaluation	of	the	contralteral	breast	in	women	recently	diagnosed	with	breast	cancer.	2003;180:1229–1237.	Can	computer-aided	detection	with	double	reading	of	screening	mammograms	help	decrease	the	false-negative	rate?	Rotation:	useful	for	making	back-to-back	comparisons	of	images	(Figure	15-33).	•	Number	of
recalls—The	total	number	of	times	during	the	audit	period	when	further	study	or	recommendation	was	recommended.	Sensitivity	may	be	“too	good.”	The	sensitivity	of	breast	MR	has	approached	100%	in	some	studies;	MRI	identifies	most	anomalies,	including	some	that	may	not	be	cancer.71	These	false-positives	result	in	a	biopsy	recommendation.
Today	we	find	mammography	centers	throughout	the	world,	staffed	by	radiologists	who	interact	with	their	patients	and	who	encourage	their	radiologic	technologists	to	assist	far	beyond	simply	performing	the	mammogram.	The	year	2009	projections	are	256,560	new	cases	of	breast	cancer	will	occur	in	the	United	States,	and	an	additional	RISK	20–29
30–39	40–49	50–59	60–69	70–79	Lifetime	1	1	1	1	1	1	1	in	in	in	in	in	in	in	AGE	MORTALITY	(%)	1.9	10.5	22.5	23.7	19.6	16.2	5.5	20–34	35–44	45–54	55–64	65–74	75–84	85	1.0	6.2	15.1	20.3	19.8	22.8	14.9	Source:	SEER	Cancer	Statistics	Review	1975–2006.	After	the	digital	image	is	captured	(either	the	film	is	digitized	or	the	digital	image	is	acquired)
then	the	computer	analysis	begins.	When	it	came	to	health	care,	they	were	raised	in	the	belief	“if	it	ain’t	broke,	don’t	try	to	fix	it.”	There	had	to	be	a	medical	emergency	or	severe	symptoms	present	before	they	would	spend	their	hard-earned	dollars	to	visit	the	doctor.	This	signal	is	called	the	free	induction	decay	(FID).31,34	Consider	this	as	the
proton’s	signal	for	the	pick-up	microphone.	The	radiation	therapist	uses	the	markings	to	align	the	radiation	field	during	each	visit.	Crowe	JP,	Rim	A,	Patrick	R,	et	al.	If	the	surgeon	moves	the	outer	tip	back	and	forth,	he	or	she	can	feel	the	inner	tip	of	the	wire	moving	and	can	locate	the	lesion.	semireclined	in	a	sitting	position	during	the	procedure;
prone	tables	allow	the	patient	to	be	recumbent.	Electrical	Potential	Measurements	Electronic	Palpation	Studies	have	indicated	that	the	rapid	proliferation	of	epithelial	tissue	in	the	breast	disrupts	the	normal	polarization	of	the	epithelium.	The	identification	process	is	not	always	easy	(Figure	20-41).	Komen	Foundation	recommend	annual	screening
beginning	at	age	40.	Draw	an	imaginary	line	from	the	nipple	to	the	lead	marker	and	match	the	angle	of	the	C-arm	with	this	line.	Additional	breast	lesions.	If	the	client	still	has	her	uterus,	then	her	doctor	will	prescribe	a	combination	of	estrogen	and	progesterone.	A	separate	discussion	of	the	two	approaches	and	their	differences	appears	later	in	this
chapter.	However,	do	not	rely	on	only	the	completed	mammogram	to	determine	the	adequacy	of	the	study	(see	Chapter	7).	There	are	two	ways	to	compress	data:	lossy	compression,	where	some	of	the	information	on	the	image	is	lost	forever,	and	lossless	compression,	where	all	of	the	information	is	retained.	Appl	Radiol.	With	this	in	mind,	the	best	the
technologist	can	do	are	the	following:	1.	When	lumpectomy	is	the	choice,	if	the	surgery	on	the	involved	breast	results	in	an	obvious	distortion,	reconstruction	will	make	the	breasts	once	again	symmetrical	in	size	and	shape.	Scintimammography.	monitor	CNR	Phantom	Secondary	screen	erase	FCRm	Fuji	CR	Compression	force	Repeat/	reject	rate	Visual
check	Viewbox	and	viewing	conditions	Phantom	All	manufacturers	All	models	ANALOG	Darkroom	fog	Hyporetention	Clean	darkroom	Sensitometry	All	manufacturers	All	models	FILM	PROCESSOR	Printer	QC	Konica	Printer	QC	Kodak	8610	Printer	QC	Fuji	HIGH-RESOLUTION	LASER	PRINTERS	Phantom	check	PACS	WORKSTATIONS	Table	17-1	•
Differences	Between	Manufacturers	in	Recommended	QC	Testing,	Both	in	Frequency	of	Performing	the	Testing	and	in	the	Type	of	Testing	Required	for	the	Differing	Technologies	Physicist	testing	must	be	performed	after	major	equipment	service	such	as	tube,	digital	detector,	or	AEC	replacement	Currently,	all	digital	unit	testing	is	according	to
manufacturers’	recommendations—no	strict	FDA	rules	apply	ACR	physicist	survey	As	needed	ACR	physicist	survey	ACR	physicist	survey	CR	Annually	DR	Clean	screens	ACR	physicist	survey	ANALOG	FILM	PROCESSOR	ACR	physicist	survey	5-film	average	(new	emulsion	number	or	service)	HIGH-RESOLUTION	LASER	PRINTERS	PACS
WORKSTATIONS	374	•	Unit	3	/	Digital	Mammography	The	imaging	plates	should	be	processed	through	the	laser	image	reader	each	morning	before	patient	imaging.	158	•	Unit	1	/	Mammography—Common	Topics	N	N	B	N	A	Figure	7-82	Slight	oblique.	They	break	easily	and	sometimes	fall	out.	The	patient	advocate	can	spend	time	helping	patients	and
their	families	feel	more	comfortable,	addressing	their	concerns,	and	easing	them	through	the	appointment.	Only	the	radiologist	can	interpret	a	mammogram	and	other	imaging	exams	to	make	the	diagnosis.	Extended	processing	has	two	advantages:	increased	contrast	and	increased	film	speed.	Motion	Motion,	blurring	that	occurs	from	patient
movement	during	x-ray	exposure,	interferes	with	the	interpretation	of	the	mammogram.	Silver	Spring,	MD:	FDA,	June	2010.	Streckfus	CF,	Mayorga-Wark	O,	Arreola	D,	et	al.	pressure	is	released	too	quickly,	the	sudden	force	of	pressure	could	push	the	cellular	material	in	the	needle	back	into	the	breast.	In	this	view	(B)	the	lesion	is	2	cm	back	and	2	cm
lateral	to	the	nipple.	FNs	would	be	studies	that	were	given	BI-RADS	CAT.1—Negative;	CAT.2—Benign	finding;	and	CAT.3—Probably	benign	finding.	The	use	of	computers	is	different	from	computer-aided	diagnosis,	in	that	computer	analysis	gives	more	guidance	as	to	the	degree	of	malignancy	of	a	particular	location.	2004;36(5):13–15.	Chapter	11	/
Analog	Mammography	Machines,	Processors,	and	Films	FILMS,	SCREENS,	AND	PROCESSORS	Mastering	the	relationship	among	films,	screens,	and	processors	is	challenging;	yet	the	rewards	are	worth	the	effort.	Refer	to	Figure	2-8.53	If	the	compliance	rate	did	increase	to	100%,	there	would	be	a	corresponding	25%	decline	in	breast	cancer
mortality.	Contemp	Diagn	Radiol.	A	region	of	interest	(ROI)	can	also	be	measured	using	a	histogram,	a	graph	showing	the	distribution	of	pixel	values	and	their	frequency	within	the	area.	The	surgeon	and	oncologist	evaluate	the	patient	and	the	cancer	to	determine	a	treatment	plan.	Special	tests	or	markers:	This	section	of	the	report	describes	the
results	of	tests	for	proteins,	genes,	and	how	fast	the	cells	are	growing.	2000;20(3):E1.	If	the	technologist	cannot	locate	a	suspicious	nonpalpable	area	during	the	first	attempt	with	this	small	compression	device,	the	patient	will	typically	allow	a	second	try	with	some	resistance.	Figure	5-13	Normal	architecture.	Earlier	Generations	The	parents	of	the
Baby	Boomers	lived	through	a	major	Depression,	fought	WWII,	and	experienced	the	economic	boom	of	the	1950s.	Paperwork	be	Gone	Well	almost.	The	20	oblique	projection	spreads	the	glandular	tissue,	separating	overlapped	structures.	Their	physician	may	provide	a	mild	sedative	to	take	before	the	examination.78	䊐	Metallic	eye	shadow/mascara
and	tattoo	eyeliner	can	irritate	the	patient’s	eyes	due	to	metallic	properties	of	the	tattoo	ink;	this	causes	localized	heating	on	the	eyelid.	Hardy	K.	Sickles	EA,	Filly	RA,	Callen	PW.	Analog	imaging	relies	on	the	size	of	the	focal	spot	and	the	line	pairs	of	resolution	offered	by	the	screen–film	recording	media.	76.	After	wiping	the	breast	with	alcohol,	the
needle	is	inserted	perpendicular	to	the	skin	(Figure	19-18).	See	Hospital	information	system	(HIS)	Hixson,	Dr.	Arthur,	113	HL7.	This	equal	shift	may	not	be	as	evident	if	the	abnormality	is	not	centered	in	the	biopsy	window	(Figure	20-14B).	Chapter	7	/	Mammographic	Positioning	•	159	Figure	7-86	Rolled	view.	Aunt	Minnie.com	3/01/2007.
Craniocaudal	(A)	and	MLO	(C)	projections	of	a	woman	with	silicone	implants,	and	modified	compression	views	in	the	same	projections	(B,D).	A	woman’s	risk	of	breast	or	ovarian	cancer	is	higher	if	she	has	BRCA1	or	BRCA2	gene	changes.	Give	the	patient	control—Let	the	patient	know	that	she	can	control	the	examination—even	the	amount	of
compression.	Other	early	studies56,57	measured	radiologists’	performance	reading	mammograms	with	and	without	CAD	showed	improved	sensitivity	and	specificity	when	they	read	cases	with	CAD	in	a	controlled	test	setting.	Various	film	types	provide	an	array	of	contrast	levels.	Perform	ultrasound	6.	Figure	15-40	The	QC	workstation	for	the
technologist.	The	function	of	a	workstation	will	determine	the	number	of	pixels	required	in	its	display.	Myoepithelium	The	layer	of	muscle	cells	that	line	the	milk	ducts.	Bethesda,	MD:	National	Council	on	Radiation	Protection	and	Measurements,	1986.	In	some	women	an	axillary	fat	pad	may	overlap	the	lateral	tissue	after	compression.	If	the
technologist	takes	x-rays	of	other	parts	of	the	body,	she	will	probably	be	familiar	with	CR	imaging	and	thus	be	familiar	with	the	computerized	process	of	digital	image	acquisition.	Occasionally	the	pathology	will	demonstrate	an	abnormality	in	isolation,	but	more	often	they	present	together.8	Adenosis	is	the	enlargement	and/or	proliferation	of	new
lobular	units.	Depending	on	the	pattern	placement	relative	to	the	anode–cathode	axis,	the	system	resolution	will	differ.	By	inserting	a	sponge	between	the	breast	and	receptor	tray,	the	imaged	body	part	(the	breast)	moves	away	from	the	recording	system	(Figure	1-9).	MRI	was	performed	and	found	known	index	IDC	but	no	additional	abnormality
prospectively.	Artwork	courtesy	of	Joanne	Lille.	NCRP	report	No.	85.	Always	bring	the	nipple	into	profile	for	localization	purposes	(Figure	7-58).	Assure	the	patient	is	comfortable	and	well	supported.	THE	SURGICALLY	ALTERED	BREAST	Any	breast	surgery	or	treatment,	whether	for	diagnosis,	prophylaxis,	therapy,	or	cosmetic	purposes,	may	alter	the
physical	and	mammographic	appearance	of	the	breast,	complicating	the	diagnostic	process	and	occasionally	the	positioning	process.	The	various	scenarios	for	constructing	the	hanging	protocols	in	digital	far	exceed	the	options	in	analog.	Ventilation	Figure	12-2	Dry	air	in	the	darkroom	(humidity	less	than	30%)	may	cause	static	marks	on	the	film	that
could	obscure	pathology.	The	partnership	brings	these	agencies	together	in	a	cooperative	and	noncompetitive	setting.	On	biopsy,	this	was	proven	to	be	an	intracystic	cancer.	Network	backbone	A	collection	of	equipment	with	direct	communication	from	one	piece	to	the	next.	Federal	Register,	October	28,	1999:559–594.	Atrophy	begins	medially	and
posteriorly,	then	laterally,	working	its	way	to	the	nipple.	In	a	DR	system,	the	sensitivity	Chapter	17	/	Quality	Assurance	for	Full	Field	Digital	Mammography	•	375	Dead	Pixels	One	type	of	artifact	often	noticed	within	DR	systems	during	this	test	is	a	consistent	black	or	white	spot	seen	on	all	images	at	exactly	the	same	location	(Figure	17-3).	Imaging
spectrum	of	extracapsular	silicone:	correlation	of	US,	MR	imaging,	mammographic,	and	histopathologic	findings.	A	B	C	Figure	6-7	(A)	Keloid	is	visible	in	the	medial	aspect	on	this	left	CC	view.	To	separate	a	palpable	abnormality	from	an	implant	(where	the	modified	compression	technique	is	not	possible).	PATIENT	EDUCATION	A	woman	who	is
informed	of	the	benefits	of	mammography	is	usually	more	cooperative.	Using	a	new	catheter,	the	procedure	is	repeated	on	the	next	fluidyielding	duct.	In	approximately	90%	of	patients	undergoing	preoperative	localization	for	a	nonpalpable	lesion,	the	abnormality	is	visible	on	both	routine	mammographic	views.	Palpable	findings	pointed	out	by	the
patient	herself	comprised	the	majority	of	cases	in	which	judgment	was	reached.	Consult	your	service	representative	to	change	the	rates.	The	client	receives	a	lower	x-ray	dose.	Latency	The	delay	in	time	from	an	instruction	being	implemented	until	the	command	is	carried	out.	Logistics	for	Add-on	Units	C-arm	Rotation	Figure	20-53	Tightening	the	skin.
Adenosis	Benign	pathology.	The	oblique	view	at	mammography.	The	contralateral	breast	of	a	larger	breasted	woman	may	inhibit	visualization	of	medial	tissue.	In	addition,	the	inability	to	biopsy	lesions	that	are	found	on	PET	but	not	seen	by	any	other	means	of	imaging	is	a	major	drawback	to	the	technology.	Chart	A	shows	the	current	workflow	and
areas	where	time	is	wasted	or	the	process	could	be	improved.	Cambridge:	Blackwell	Science;	1996:14.)	Case	Study	20-1	Refer	to	Figure	20-3	and	the	text	and	respond	to	the	following	questions.	Current	imaging	modalities	for	the	diagnosis	of	breast	cancer.	Some	mammographically	occult	pathologies	may	now	be	discernible	due	to	the	elimination	of
structure	noise,	thereby	allowing	improved	detection	of	cancers.	Using	an	incorrectly	sized	image	receptor	or	placing	it	at	the	incorrect	height	for	the	patient	will	affect	image	quality,	as	it	will	affect	positioning	of	the	breast.	Los	Angeles	Times.	Discuss	differences	between	artifacts	seen	on	film/	screen	images	versus	the	artifacts	seen	on	FFDM
images.	U.S.	News	&	World	Report.	At	this	point,	most	FFDM	unit	manufacturers	have	worked	out	the	major	bugs	in	their	equipment,	so	install	problems	are	less	likely	to	occur	these	days.	It	is	all	about	how	we	think,	see,	and	express	our	questions	and	answers.	IHE.net).	Measurement	Calipers	opened	on	an	area	are	dragged	across	an	image.	An
axillary	view	is	often	included	as	a	routine	view	for	breast	cancer	patients	and	for	suspected	inflammatory	breast	cancer.	Indirect	Conversion	Resolution	The	resolution	of	the	indirect	detector	is	100	m	(0.1	mm).	Bring	the	upper	arm	to	rest	on	top	of	the	image	receptor,	bending	the	patient’s	elbow	and	resting	her	hand	on	the	opposite	shoulder.
SonoCine,	Inc.	The	technologist	x-rays	a	uniform	phantom,	making	multiple	exposures.	Women	younger	than	35	should	be	referred	by	a	physician	for	a	mammogram	because	the	cellular	structures	of	younger	patients	are	always	changing	and	may	be	more	susceptible	to	radiation	changes.	Schematic	(B)	demonstrates	the	20	MLO	used	to	image	the
9:30	area	of	the	right	breast.	Film	speed	is	affected	by	film	type,	type	of	screen	light,	processing	conditions,	ambient	light,	RLF,	and	latent	image	fade.	Compression	check	An	image	quality	assurance	test	and	a	safety	test,	where	the	applied	pressure	to	the	breast	during	compression	is	checked	for	adequacy	in	attaining	good	quality	films	without
injuring	the	patient.	These	reminders	will	not	only	help	you	attain	the	correct	position,	but	also	convey	to	your	patient	that	you	understand	and	realize	that	she	is	nervous	and	that	you	want	her	to	be	as	comfortable	as	possible.	However,	it	is	not	always	possible	to	observe	this	rule	and	at	the	same	time	include	a	maximal	portion	of	the	breast.	Chapter
11	/	Analog	Mammography	Machines,	Processors,	and	Films	•	223	Table	11-2	•	Equipment	Design	Factors	in	Producing	Screen–Film	Imagesa	DESIGN	FEATURE	AFFECTS	DESIGN	FEATURE	AFFECTS	Electrical	requirements	and	efficiency	Exposure	time	SID	RLFb	Contrast	Scatter	Filtration	Space	requirements	kVp		mAs	selection	Screen–film
combination	Dose	HVLb	Ripple	Exposure	time	Contrast	Scatter	Dose	RLF	kVp		mAs	selection	Exposure	time	Scatter	Radiographic	sharpness	kVp		mAs	selection	RLF	Dose	Contrast	Magnification	kVp		mAs	selection	Exposure	time	Dose	Radiographic	sharpness	RLF	SID	Contrast	Scatter	Filtration	Magnification	Dose	Collimation	kVp		mAs	selection
Exposure	time	Radiographic	sharpness	Contrast	Scatter	Heel	effect	HVL	SID	Size	RLF	Exposure	time	Dose	kVp		mAs	selection	RLF	Grids	Compression	and	compression	devices	X-ray	tubes	Automatic	exposure	control	a	Each	equipment	design	feature	influences	several	imaging	factors;	for	example,	x-ray	dose	is	influenced	by	all	six	design	features,
while	the	HVL	will	be	influenced	only	by	two.	They	present	as	thin	curved	convex	lines	leading	to	the	subcutaneous	adipose	tissue	(Figure	5-20).	258	•	Unit	2	/	Film/Screen	Mammography	Figure	11-54	Record	optical	density	measurements	from	Figure	11-53	on	average	gradient	graph	paper,	either	in	the	upper	right	hand	corner	or	under	each	step.
Ghosting	Direct	conversion	DR	units	that	utilize	selenium	plates	may	exhibit	trouble	in	completely	clearing	the	imaging	detector	of	the	previous	image	or	images,	which	can	result	in	ghosting	artifacts	(Figure	17-4).	(A)	Diffuse	accentuation	of	the	glandular	tissue	on	this	craniocaudal	projection	is	due	to	infection.	A	typical	digital	mammography	image
stored	in	PACS	contains	4096	pixel	values	(212	bits).	MRI	detects	cancers	missed	by	mammography	and	ultrasound	for	persons	at	high	risk	of	developing	breast	cancer.	Step	the	patient	forward	as	for	the	CC	view.	Long-term	results	of	three	randomised	trials	on	1,973	patients.	The	doctor	or	an	assistant	applies	negative	pressure	by	pulling	back	on
the	syringe	plunger	to	withdraw	the	fluid	from	the	cyst	(Figure	19-9).	Chapter	23	/	Breast	Cancer	Treatments	•	A	diagnosis	of	LCIS;	this	person	has	an	increased	risk	for	developing	invasive	breast	cancer.	Base	the	choice	of	grid	size	on	the	breast	size,	not	the	size	of	the	patient,	choosing	the	smaller	surface	whenever	possible.	One	hope	for	3D
ultrasound	imaging	is	to	permit	a	display	of	the	volume	of	tissue	rather	than	for	measurements	of	a	single	slice.	BreastCancer.org.	The	skin	is	usually	thickened	in	the	area	of	retraction.	Retrieval	of	the	information	is	transparent,	meaning	that	an	order	is	automatically	sent	from	the	RIS	when	an	appointment	is	scheduled,	and	no	additional	step	needs
to	be	performed	by	the	scheduler.	Essentially,	PEM	captures	a	“snapshot”	of	the	cellular	activity	occurring	within	a	mass	or	cancerous	tissue.	Considerable	research	has	been	done	to	develop	and	measure	that	aspect.44,53–55	view	case.	•	385	When	ready	to	begin	a	patient	examination,	the	technologist	will	need	only	to	choose	the	correct	patient
from	the	list.	The	beam	will	be	directed	superiorly	to	inferiorly.	The	somo.v™	methodically	scans	a	woman’s	breast	capturing	up	to	350	ultrasound	images	that	can	be	rendered	and	reviewed	in	3D.	Calculate	the	top	half	of	the	formula.	Quality	of	the	Image	Accurate	detection	of	signal	intensity,	the	strength	of	the	voltage	striking	each	pixel,	is	crucial
to	producing	quality	images.	On	physical	examination	of	the	breast,	a	lobular	carcinoma	is	usually	not	a	hard	mass	like	a	ductal	carcinoma	but	rather	a	vague	thickening	of	the	breast	tissue.	•	301	RADIOLOGIST	INVOLVEMENT	The	radiologist	is	not	responsible	for	performing	any	equipment	testing	but	is	frequently	responsible	for	the	QA	program.
Background	image	processing	Contracts	16,384	shades	of	gray	(14	bit)	available	in	the	machine	into	manageable	blocks	of	gray	scale	data,	each	with	a	range	of	256	shades.	This	allows	the	radiologist	to	window/level,	zoom,	magnify,	invert,	pan,	measure,	annotate,	and	perform	various	other	image	manipulations	without	having	to	make	additional	x-
ray	exposures	of	the	patient.	Another	method	is	to	“target	on	scout.”	The	technologist	can	off-center	the	abnormality	in	the	biopsy	box	and	use	the	scout	and	the	stereo	image	that	maintains	visualization	of	the	abnormality.	Including	an	extra	view	can	eliminate	needless	biopsies,	locate	cancer,	reduce	callbacks,	and	improve	the	specificity	of
mammography.	See	Lower-outer	quadrant	(LOQ)	Lossless	compression,	362–363	Lossy	compression,	362–363	Low-contrast	images	early	mammography	and,	5	Lower-inner	quadrant	(LIQ),	176	Lower-outer	quadrant	(LOQ),	176	LSF.	The	patient’s	arm	can	be	left	at	her	side;	other	positioning	steps	are	the	same.	Use	of	available	tools,	such	as	the
American	Mammographics	S.O.F.T.	Paddle	or	Hologic	FAST	Paddle	may	be	another	option.	The	enzyme	aromatase	converts	androgen	into	estrogen.	While	this	detection	process	urges	technologists	to	understand	the	distinctions	between	conditions	that	are	benign,	or	benign	with	a	potential	for	further	progression	toward	malignancy,	and/or
malignant,	it	is	not	an	invitation	to	diagnose	a	mammogram.	•	47%	had	waiting	times	of	2	weeks	or	longer.	Used	in	the	United	States.	A	local	anesthetic	causes	loss	of	feeling	in	a	part	of	the	body.	For	example,	if	an	abnormality	is	well	demonstrated	in	one	of	the	routine	mammographic	projections	and	this	projection	allows	for	positive	stroke	margin
for	needle	core	biopsy,	then	use	that	projection.	Specimen	radiography	provides	proof	of	calcium	in	the	biopsy	specimen.	Light	is	emitted	where	electrons	excite	the	phosphor	material.	Latent	Image	Fading	The	ACR’s	Mammography	Quality	Control	Manual	admonishes	us	to	promptly	process	all	our	films:	mammogram	images,	•	255	0	4	8	24	48	0	0	10
0.12	12	0.15	18	0.21	23	0.27	0	2	3	3	5	a	Speed:	determined	at	a	density	of	1.00	above	base	plus	fog.	If	more	than	one	size	cassette	is	used	at	the	facility,	the	tests	are	repeated	with	each	cassette	and	grid	size.	If	the	patient	is	not	likely	to	commit	to	the	daily	treatments	required	with	radiation	therapy.	(C)	Scar	on	back	after	latissimus	harvest.	A	B
Figure	15-34	(A)	CAD	indicates	a	ROI	to	the	radiologist	by	placing	symbols	on	the	image.	Ripple	is	measured	by	frequency	and	amplitude.	Capacity	generally	exists	to	deliver	services.	alternation	(from	0°	to	180°)	of	the	input	voltage,	thus	effectively	cutting	off	the	alternating	waveform	(Figure	11-4).	Radiopaque	Opaque	to	x-rays	or	similar	radiation.
Also,	she	would	have	a	wire	and	dressing	on	her	breast	and	would	not	be	able	to	wear	a	bra	immediately	after	the	procedure.	(A)	List	some	advantages/disadvantages	of	single-	versus	double-emulsion	film	in	mammography.	This	foot	pedal	device	should	be	preset	to	an	amount	sufficient	to	“hold	the	breast	in	position”	but	yet	not	enough	force	to
adequately	compress	the	average	breast.	Workforce	shortage	in	breast	imaging	practices.	A	firewall	is	a	dedicated	piece	of	equipment,	or	it	can	be	software	running	on	another	computer,	which	inspects	network	traffic	passing	through	it,	and	denies	or	permits	passage	on	the	basis	of	a	set	of	rules.	The	brain	solves	the	parallax	problem	(i.e.,	the
difference	in	relation	to	the	reference)	and	accurately	perceives	the	distance	of	the	object.	(Images	courtesy	of	Hologic,	Inc.)	A	B	+	+	=	=	Figure	22-9	(A)	The	Koning	Corporation	cone-beam	breast	CT	(CBCT)	unit.	(A)	A	density	in	the	posterior	medial	aspect	on	this	craniocaudal	mammogram	could	be	the	pectoral	muscle.	Sao	Paula	Med	J.	In	PACS,
image	typically	refers	to	data	displayed	in	visual	form	on	an	electronic	display	device.	Anesthetic	volume	may	also	displace	the	abnormality.	Forty	million,	nearly	51%	of	the	Baby	Boomer	generation,	are	females	who	reached	age	40	between	1986	and	2004.3	In	2004	all	Baby	Boomer	females	were	age-eligible	for	screening	mammograms;	they
constitute	the	largest	share	of	the	mammogram	screening	population	in	U.S.	history	(Figure	4-4).	See	Aromatase	inhibitors	(AI)	“Air	Kerma,”	299	and	AEC	reproducibility,	299	Air	quality	in	darkroom	humidity,	274–275	temperature,	274–275	ventilation,	275	Algorithms,	defined,	328	Alopecia	(hair	loss),	with	chemotherapy,	540	Aluminum,	in
deodorants	and	powders,	9–10	American	Cancer	Society	(ACS),	16	American	College	of	Radiology	(ACR),	3,	71,	284,	288,	371	equipment	standardization	and,	254	Mammography	Accreditation	Program	(MAP)	of,	219	American	College	of	Radiology	Imaging	Network	(ACRIN),	359	American	College	of	Radiology	Imaging	Network/Digital
Mammographic	Imaging	Screening	Trial	(ACRIN/DMIST)	study,	314	historical	background,	315	results,	321	Amorphous	selenium	(a-Se),	355,	356f	Analog	imaging	versus	digital	imaging,	316,	317f–319f	hardware	differences,	316t	software	differences,	316t	disadvantages	of,	320–321	Analog	mammograms	digital	vs.	has	an	irregular	margin.	X-RAY
TUBES	The	tube	is	the	heart	of	the	x-ray	unit.	Large	glass	vacuum	tubes	are	coated	with	a	phosphor	that	gives	off	light	when	electrons	strike	it.	Along	with	considerations	for	radiation	safety	and	quality,	medical	facilities	also	need	to	address	safety	standards	for	employees	and	biohazards	as	indicated	by	the	Occupational	Safety	and	Health
Administration	(OSHA).	Cancer	care	Cancer	is	ideally	treated	by	a	multidisciplinary	team	of	oncologists	that	typically	includes	at	least	two	of	the	three	primary	oncology	disciplines:	medical,	surgical,	and	549	•	Glossary	radiation	oncology.	Effective	focal	spot	sizes	from	many	different	mammography	units	can	be	identical,	regardless	of	the	anode
angle	(Figure	11-32).	The	technologist	then	positions	the	client	and	compresses	the	breast	the	same	way	she	did	with	the	analog	machine.	Choosing	the	Equipment	That	Is	Best	for	Your	Facility	Determining	Need	and	Making	Decisions	It’s	important	to	obtain	as	much	knowledge	and	information	about	FFDM	as	possible	before	jumping	into	a	purchase
that	might	not	be	the	right	fit	for	your	facility.	Food	and	Drug	Administration	(FDA)	The	organization	in	the	United	States	that	regulates	screen–film	and	digital	mammography	through	the	Mammography	Quality	Standards	Act	of	1992.	The	variables	include:	(A)	the	ratio	of	adipose	to	glandular	tissue	(ranging	from	100%	glandular	to	100%	adipose
tissue),	and	(B)	the	thickness	of	the	breast,	which	ranges	from	1.5	to	5	cm.	Performing	the	Study	Direct	the	beam	superiorly	to	inferiorly.	Providing	professional	mammography	services:	financial	analysis.	Cancer	death	rates	drop:	doctors	report	reduction	for	the	first	time	this	century.	The	level	I	nodes	are	inferior	and	lateral	to	the	pectoralis	minor,
the	level	II	nodes	are	below	the	axillary	vein	and	behind	the	pectoralis	minor,	and	the	level	III	nodes	are	medial	to	the	muscle	against	the	chest	wall.	2004;122:41–47.	Andersson	I.	See	Full	field	digital	mammography	(FFDM)	FFDM	network	nonimaging	components	of,	381–390	communication	and	languages,	383	computer-aided	detection,	389



infrastructure,	382–383	modality	worklist,	384–385	PACS,	385–386	printers,	389	storage	and	image	archiving,	386–389	teleradiology,	390	FFDM	testing	automatic	optimization	of	parameters	mode,	374	calibration,	375	compression	force	in,	379	compression	thickness,	376	contrast-to-noise	ratio,	374	dead	pixels,	375,	377f	ghosting,	375,	378f	laser
printers,	376–379	modulation	transfer	function,	374	584	•	Index	FFDM	testing	(Continued)	phantom	imaging	in,	379	physicist	survey	in,	379–380	repeat/reject	analysis	in,	379	secondary	erasure	of	imaging	plates	(computed	radiography),	371,	374	signal-to-noise	ratio,	374	softcopy	display,	375–376	uniformity/artifacts/flat	field/interplate	consistency,
374–375,	375f,	376f	viewboxes	in,	379	visual	check	in,	379	Fibroadenoma,	90–91,	91f	Fibrocystic	disease	adenosis,	95,	96f	apocrine	metaplasia,	96	cyst,	96,	97f	fibrosis,	95	radial	scar,	96,	98f	sclerosing	adenosis,	95,	96f	Fibrosis,	95	Field	light,	222	Film	antihalation	coating	on,	250	artifacts	on,	263–264,	264t	average	gradient	for	calculation	of,	257–
260,	257f–261f	manufacturer’s	published,	261–262	cassettes,	250,	250f,	251f	construction,	249	contrast,	262–263	factors	affecting,	263	vs.	Dr.	Kopans’s	article	in	2004	summed	up	the	dilemma:	“Mammography	screening	is	saving	thousands	of	lives,	but	will	it	survive	medical	malpractice?”.55	Radiologist’s	Caseload:The	Rain	Caseload:	It	Just	Keeps
Getting	Bigger	Caseload	and	related	attitudes	about	mammography	are	oftencited	reasons	for	a	loss	of	radiologists	in	mammography.	amount	of	tissue	adequately.	It	is	usually	a	faster	cycle	time	(approximately	90	seconds,	with	an	immersion	time	in	the	developer	of	approximately	23	seconds),	and	can	accommodate	both	single	and	doubleemulsion
film	types.	c	Calculations	of	cancers	diagnosed	on	mammography,	but	accounts	for	unknown	biopsy	results,	or	biopsies	that	were	recommended	but	not	performed.	Different	cassette	used	15.	When	transmitted	to	a	child,	a	hereditary	mutation	is	incorporated	into	every	cell	of	their	body.	Outputs	After	accepting	the	image(s),	the	digital	image	is
automatically	routed	to	the	predetermined	outputs:	PACS,	CAD,	RT	workstation,	MD	reviewstation,	printer.	It	is	an	organspecific,	high-	resolution	PET	scanner.	Haus	AG,	Jaskulski	SM.	Some	facilities	require	that	a	consent	form	be	signed	before	performing	any	invasive	procedure.	Caffeine	and	xanthines	are	found	in	coffee,	tea,	soda,	chocolate,	some
over-the-counter	medications,	and	most	antiasthmatic	medications.	Initially,	there	may	be	a	need	for	more	people	to	keep	the	workflow	moving,	but	this	need	will	diminish	over	time	as	new	workflow	processes	are	developed.	Neuropathy:	pain	from	damage	to	the	nerves.	(B)	Rhodium:	4.5	cm.	Then,	the	protons	are	exposed	to	a	brief	pulse	of	RF
energy,	which	displaces	their	magnetic	vectors.	To	avoid	confusion,	let	the	vendors	know	if	you	will	accept	electronic	submissions,	or	if	you	expect	all	proposals	to	be	submitted	in	a	specific	format.	January	5,	2004:	12,	28.	When	trying	to	identify	illdefined	abnormalities,	the	clinician	should	search	the	imaging	field	only	in	the	area	by	which	the
abnormality	characteristically	shifts	(this	depends	on	the	unit).	(Reprinted	with	permission	from	Cahoon	J.	In	addition,	you	will	need	to	consider	printers,	CAD,	CD	burners,	and	film	digitizers.	Influence	of	anode	and	filter	material	on	image	quality	and	glandular	dose	for	screenfilm	mammography.	Raising	the	image	receptor	too	high	may	prohibit	the
patient	from	leaning	forward	and	relaxing	into	position.	Breast	cancer	among	women	given	x-ray	therapy	for	acute	postpartum	mastitis.	Small	fluctuations	in	a	DC	electrical	sinewave.	2006;187:456–468.)	reports	ranged	from	11%	to	25%,	depending	on	how	equivocal	mammographic	reports	were	interpreted”.66	This	inaccuracy	rate	is	not	always	due
to	an	inaccurate	interpretation	by	the	radiologist.	As	the	advocate	helps	keep	the	patients	happy,	she’s	also	relieving	some	of	the	pressure	from	the	staff’s	busy	day.	Clinical	experience	with	MRI-guided	vacuum-assisted	breast	biopsy.	X	(H)	or	Y	(V)	errors	are	readily	discernible	but	are	not	measurable	(due	to	the	magnification	factor)	on	the	prefire
images,	and	foreshortening	of	the	needle	gives	a	false	impression	Chapter	20	/	Minimally	Invasive	Needle	Breast	Biopsy	•	447	Figure	20-46	Checking	both	stereo	images	for	abnormality	visualization.	Reference	point	In	stereotactic	biopsy.	Secondary	capture	(SC)	Often	used	to	refer	to	the	DICOM	secondary	capture	image	object.	Today	approximately
8800	mammography	facilities	exist	in	the	United	States—the	most	common	being	an	outpatient,	private-practice	radiology	office.	(Image	courtesy	of	Hologic/Mammosite)	Chapter	23	/	Breast	Cancer	Treatments	A	•	535	B	Figure	23-16	Cosmetic	outcome	after	breast-conserving	therapy	with	radiation.	Check	the	scout	image	for	abnormality	position	in
the	biopsy	window	and	correlate	with	the	calculated	X	and	Y	coordinates;	they	should	match.	Cancer	An	abnormal	growth	of	cells	that	tend	to	proliferate	in	an	uncontrolled	way	and,	in	some	cases,	to	metastasize.	He/she	then	calculates	the	density	to	determine	the	optical	density	range.	52.	Few	physicians	showed	an	interest	in	mammography	over
the	next	35	years;	it	remained	in	the	shadows	of	clinical	medicine.	Improving	Breast	Imaging	Quality	Standards.	1992;32:194–225.	Have	patient	lean	forward	from	the	waist.	The	first	years	of	MAP	showed	great	variability	in	the	tested	components.	Elmore	JG,	Taplin	SH,	Barlow	WE,	Cutter	GR,	D’Orsi	CJ,	Hendrick	RE,	et.	Several	vendors	manufacture
laser	printers	with	the	resolution	necessary	to	print	mammography	images.	Check	the	scout	image	for	superimposed	blood	vessels	that	may	be	punctured	during	sampling	(Figure	20-45).	The	application	used	is	similar	to	the	web	browser	used	in	the	World	Wide	Web,	for	example:	Netscape,	Internet	Explorer,	or	Safari.	See	Chapter	12	for	more
information	on	reducing	dust	in	the	darkroom.	The	seating	arrangement	in	the	waiting	room	can	also	affect	a	patient’s	comfort	level.	Raise	the	image	receptor	to	meet	posterolateral	breast.	As	not	all	referring	physicians	and	surgeons	are	able	to	access	imaging	networks	or	have	imaging	workstations	available	for	their	use,	studies	may	need	to	be
printed	to	be	sent	out	at	the	patient’s	request.	Should	you	produce	a	phantom	image?	It	is	composed	largely	of	fat.	The	acceptable	range	for	these	facilities	is	between	5%	and	10%.16,17,21,22	The	PPV	will	vary	from	one	facility	to	another	depending	on	differences	in	the	population’s	age,	the	number	of	palpable	cancer	found,	the	cancer	detection
rate,	and	the	size	and	nodal	•	307	status	of	the	cancer	found.	Spanning	decades,	promotion	leads	to	a	premalignant	stage.	Figure	20-43	Identification	of	reference	points.	The	patient	should	face	the	unit	with	her	feet	forward.	Learn	to	evaluate	the	mammogram	to	determine	from	which	quadrant(s)	tissue	is	missing	and	be	familiar	enough	with
supplementary	projections	to	choose	the	most	suitable	view	to	complete	the	study	(Figure	8-1).	The	CC	(C)	and	MLO	(D)	of	a	pectus	patient	exhibit	loss	of	the	extreme	posteromedial	tissue	(arrows).	Changes	in	cancerous	tissue	can	significantly	decrease	the	impedance	by	a	factor	of	approximately	40,	relative	to	that	of	normal	tissue.14	TransScan
Medical	(Ramsey,	NJ)	has	developed	the	T-Scan	2000	as	a	diagnostic	adjunct	to	mammography.	Adequate	bandwidth	to	transmit	large	mammography	files	from	the	acquisition	site	to	the	reading	rooms	is	another	obstacle.	Chapter	12	/	Darkroom	and	Processing	Considerations	in	Mammography	•	277	A	B	Figure	12-4	(A)	A	processor	that	is	not	cleaned
routinely	or	properly	can	cause	streaking	and	mottling	of	the	image,	obscuring	pathology—	in	this	case,	the	borders	of	the	lesion.	Overemphasizing	the	movement	of	the	breast	support	behind	the	breast	will	also	increase	the	volume	of	available	breast	tissue.	Comparison	of	screening	mammography	in	United	States	and	United	Kingdom.	Oosterwijk	H.
•	How	anxious	are	you	about	recurrence?	The	12:00	and	1:00	area	in	the	right	breast	(and	11:00—	12:00	in	the	left)	superimposes	the	UOQ	tissue.	Kimme-Smith	C,	Bassett	LW,	Gold	RH.	(A)	In	the	low	energy	(relaxation)	phase,	electrons	orbit	around	the	proton	in	the	nucleus.	This	represents	what	is	known	as	a	dead	pixel—one	that	does	not	respond
properly	when	exposed	to	radiation.	Almost	three-fourths	of	all	lesions	are	located	in	the	upper	half	of	the	breast.	Light	from	the	backlight	passes	through	the	liquid	crystal	layer,	forming	an	image.	Flip	image	Postprocessing	algorithm	to	reverse	image	orientation	left	to	right	or	right	to	left.	See	Scintimammography	Breast	support	stereotactic	biopsy
and,	positioning	for,	455,	469,	469f–471f	Breast	thickness	scale,	222	Breast	tissue	density	phototimers	and,	247–248,	248f	superimposition	of,	176,	177f–178f	Breast	tomosynthesis,	516–517,	517f,	518f	Breast	ultrasound	(BUAP),	284	Breath	holding	in	mammography,	115	Breath	holding	in	xeroradiography,	10–11	BSE.	Ojeda-Fournier	H,	Comstock	C.
People	at	all	levels	of	an	organization	can	participate	in	Kaizen,	from	the	CEO	down.	The	national	total	of	active	RT	(M)	at	the	end	of	2007	was	48,000.	In	the	SIO	position	(E),	lesion	#3	is	projected	free	of	superimposition	to	other	tissue.	Positive	stroke	margin	indicates	ample	thickness	for	needle	excursion.	If	most	of	the	images	do	not	show	these
landmarks,	consider	refining	the	positioning	method.	The	acceptable	range	is	a	numerical	index	that	indicates	the	exposure	range	which	ensures	a	diagnostic	image	is	produced	with	an	appropriate	radiation	dose.8,14	If	the	exposure	number	is	too	low,	the	image	will	look	noisy	because	the	signal	to	the	matrix	is	not	sufficient	to	overcome	Figure	15-23
The	two	areas	the	AEC	selected	to	calculate	the	final	exposure	technique.	The	physicist	testing	for	FFDM	units	is	also	performed	according	to	the	manufacturer’s	recommendations.	Figure	6-10	Inflammation	in	the	breast	(mastitis)	causes	erythema	on	the	skin.	1992	Siemens	developed	the	first	multi-anode	tube.	•	A	personal	history	of	breast	cancer.
The	closely	related	disadvantage	to	the	initial	cost	of	equipment	is	sorting	out	who	pays	for	this	equipment,	the	workplace	improvements,	and	yearly	maintenance	of	the	equipment.	The	number	of	different	gray	levels	available	in	the	display	depends	on	the	number	of	bits	used	for	each	pixel:	an	8-bit	display	can	display	up	to	256	gray	levels,	whereas	a
12-bit	display	can	display	up	to	4,096	levels	of	gray.	See	Automated	breast	ultrasound	(ABUS)	Accessory	nipple,	64	Accreditation	programs	in	stereotactic	breast	biopsy	(SBBAP),	284	Acquisition	workstation	(AWS),	333,	334f,	335,	340,	341	ACR.	Once	postsurgical	changes	stabilize	over	two	successive	mammograms,	subsequent	progression	warrants
investigation.	Simple	decisions	such	as:	Which	clients	will	have	analog	mammograms	and	which	will	have	digital?	Most	equipment	manufacturers	provide	some	type	of	grid	system	as	a	reference	for	identifying	the	location	of	the	lesion	on	the	film	in	relation	to	its	location	in	the	breast.	Kaizen	is	a	daily	activity,	the	purpose	of	which	goes	beyond	simple
productivity	improvement.	Stolier	AJ,	Rupley	DG.	Morgan	in	1942.	Unfortunately,	the	ACS	no	longer	places	emphasis	on	performing	monthly	BSE.	When	the	muscle	contracts,	its	pumping	motion	can	draw	wires	and	trocars	toward	the	muscle,	perforating	the	thorax	or	pericardial	sac.11	Thus,	the	needle	and	wire	are	always	placed	parallel	to	the
pectoral	muscle,	so	that	it	cannot	enter	the	muscle.	The	abnormalities’	numbers	project	on	the	image	receptor	outline.	18.	This	of	course,	should	be	the	exception	rather	than	the	rule.	Mammography	of	the	affected	side	after	surgery	(see	Figure	8-12)	should	be	performed	prior	to	commencement	of	radiation,	for	the	following	reasons:	1.	The	only
difference	she	notices	is	that	the	technologist	never	leaves	the	room	to	process	the	films	because	the	images	now	appear	on	a	monitor	in	the	room	about	15	seconds	after	the	x-ray	is	taken.	Calcifications	are	seen	on	the	mammogram	in	the	CC	view	mammogram	(A).	MRI	for	surgical	planning	in	patients	with	breast	cancer	who	undergo	preoperative
chemotherapy.	The	amount	of	voltage	or	current	is	assigned	a	numeric	value.	Redundancy	The	inclusion	of	extra	components	not	strictly	necessary	for	functioning	but	that	continue	a	function	for	failed	components.	Generally	requirements	include	weekly	updating	of	field	uniformity	of	the	array.	Rochester,	NY:	Mt.	Hope	Publishing	Company.	Extreme
tenderness	may	limit	compression.	Angle	the	C-arm	as	you	would	for	an	MLO	of	the	contralateral	breast.The	patient	should	stand	facing	the	unit.	Most	breast	cancers	are	estrogen	receptor	positive	(ER)	and/or	progesterone	receptor	positive	(PR).	See	Selective	estrogen	receptor	modulators	(SERM)	Seroma/hematoma,	529	Serratus	anterior	muscle,
64f	Server	definition	of,	382	Index	Service	contracts,	for	FFDM	equipment,	360–361	SGAP/IGAP	flap,	538,	538f	Shielding,	of	MRI	room	active,	482	passive,	482	Shim	coils,	483,	484	Shoulder	placement	in	stereotactic	biopsy,	469,	474f	SID.	Memory	Refers	to	computer	memory.	A	single-view	digital	mammogram	takes	up	approximately	50	MB,	as
compared	with	a	single-view	chest	x-ray,	which	takes	up	about	1	MB.	Smart	Phototimers	The	smart	phototimer	consists	of	a	series	of	photocells	rather	than	a	single	pickup.	D	B	Figure	14-2	(A)	Glandular	tissue	attenuates	x-ray	photons,	thus	this	tissue	appears	white	on	the	image.	Diagnosis:	invasive	ductal	carcinoma,	nuclear	grade	1	in	the	3:00	site
and	grades	1	to	2	in	the	11:00	location.	Although	the	medical	audit	can	be	time	consuming	and	tedious,	analyzing	the	results	can	be	beneficial	for	the	facility,	its	radiologists,	and	the	community	because	it	will	lead	to	better	patient	care	and	efficiency.	Table	13-7	•	Manual	Audit	Worksheet	Dates	of	Audit	Period	/	/	through	/	/	MAMMOGRAPHIC
MALIGNANT	AT	BIOPSY	WAS	INTERPRETATION	PERFORMED)	BENIGN	AT	BIOPSY	(OR	NO	BIOPSY	WAS	TOTAL	#	PERFORMED	BIOPSIES	Suspect	abnormal	mammogram/	#	Screening	pts.	Cancer	mortality	1950–1982.	An	output	destination.	c.	Imaging	can	begin	immediately	and	continue	as	needed	for	up	to	2	hours.	Generally,	replenishment
depends	on	the	number	of	films	processed,	and	the	length	of	time	that	the	processor	has	been	on.	American	Cancer	Society	report	finds	breast	cancer	death	rate	continues	to	drop.	Schematic	(B)	demonstrates	the	45	SIO	is	used	to	image	the	10:30	area	of	the	left	breast.	Bloody	or	clear,	watery	discharge	can	be	associated	with	a	ductal	carcinoma	that
is	mammographically	invisible;	however,	a	papilloma	is	more	frequently	the	cause	(Figure	19-11).	The	depth	coordinate	also	yields	a	negative	number,	which	is	another	indication	that	targeting	was	inaccurate.	then	raise	the	ipsilateral	arm	up	and	over	so	the	upper	arm	rests	on	the	superior	part	of	the	image	receptor	(Figure	7-47).	Attraction	to	a
stronger	magnetic	field.	T1	is	a	measure	of	the	time	for	the	loss	of	its	magnetism	to	a	build-up	of	its	magnetic	peak	from	precession.	Perform	the	CC	to	image	the	medial	tissue	(the	nipple	will	project	laterally	on	the	image).	Brachytherapy.	Nature.	Even	“commonly	performed	tests	for	chemical	integrity	such	as	pH	and	specific	gravity	do	not	give	the
whole	picture”39	to	ensure	the	proper	mixing	of	chemicals.	Check	scout	for	proper	centering.	Both	direct	and	indirect	flat	panel	detectors	are	used	in	full	field	digital	mammography	(FFDM).	Different	x-ray	equipment	6.	A	look	at	a	breast	coil.	Lean	the	patient	slightly	toward	the	ipsilateral	side.	The	direction	of	roll	by	the	top	hand	is	the	indicated
marking.	m	fil	A	film	B	C	Figure	19-6	(A)	The	distance	from	the	nipple	to	the	lesion	is	measured	on	one	of	the	views	(dashed	line).	a	few	mm	of	tissue	close	to	the	chest	wall	is	not	imaged	unless	the	compression	device	is	moved	in	or	out”	(14)	(Figures	11-31	and	11-34).	The	breasts	are	symmetric	and	no	masses,	architectural	distortion,	or	suspicious
calcifications	are	present.	Indeterminate	calcifications	exhibit	properties	of	both.	D’Orsi	C,	Tu	S,	Nakano	C,	et	al.	Accuracy	of	screening	mammography	using	single	versus	independent	double	interpretation.	A	volume	sample	can	be	shaped	for	thin	or	thick	slices.	Elevated	Craniocaudal	Projection	Applications	The	elevated	craniocaudal	projection	best
visualizes	central	and	medial	abnormalities	high	on	the	chest	wall.	Eklund12	describes	the	maneuver	of	elevating	the	IMF	(Figure	7-18),	to	take	advantage	of	the	more	mobile,	inferior	aspect	of	the	breast.	Yet	current	staffing	surveys	still	attest	to	shortages	of	qualified	technologists	and	radiologists	at	existing	mammography	facilities.	412	•	Unit	4	/
Diagnostic	Procedures	and	Breast	Cancer	Treatment	Stereology	Stereology	is	the	science	of	determining	3D	information	about	an	object	based	on	planar	(2D)	views.	Genetics	The	study	of	heredity	and	the	variation	of	inherited	characteristics.	2008;191:272–277.	Positioning	Basics	Patient	Motion	Movement	of	the	breast	can	increase	dose,	add
extensive	time	to	the	procedure,	and	can	complicate	the	biopsy	process.	A	coordinate	system	gives	the	location	of	the	abnormality	in	three	dimensions:	X	or	H	represents	the	horizontal	plane,	Y	or	V	the	vertical,	and	Z	or	D	the	depth.	An	HIS	is	a	database	of	demographic	information	used	throughout	an	entire	hospital	or	healthcare	system	by	all
departments;	an	RIS	is	a	database	of	the	information	used	within	a	radiology	department;	and	a	MIS	is	the	information	used	solely	within	the	mammography	department.	Consider	these	issues	before	the	unit	is	delivered	to	avoid	downtime	from	postponement	of	installation.	A	“spot	compression”	view	can	resolve	overlapped	tissue.	Lift	and	pull	the
breast	gently	but	firmly	upward	and	outward,	bringing	the	lateral	aspect	of	the	breast	to	rest	on	the	image	receptor.	Breast.	1995;195:639–644.)	To	understand	the	unique	phototiming	problems	that	the	breast	presents,	we	must	first	look	at	the	anatomy	of	the	breast	(Figure	11-41).	If,	after	performing	the	test	according	to	your	accrediting	body’s
recommendations,	the	measured	fog	is	greater	than	0.05	OD,	the	darkroom	must	be	reinspected.	The	MRI	unit	detects	these	signals	emitted	from	the	proton’s	magnetic	nucleus	during	its	noisiest	millisecond	peak	of	resonance	phase,	just	before	the	hydrogen	atom	recovers	its	natural	magnetism	and	repeats	the	two-phased	cycle.	Shown	in	LM
projection	with	the	shoulder	normally	placed	(A),	prohibiting	access	to	this	posterior	abnormality.	The	electron	orbiting	its	proton	particle.	The	two	quantities	used	to	capture	this	are	(1)	the	“sensitivity”	of	the	system	and	(2)	the	average	number	of	marks	per	four-	To	be	able	to	evaluate	the	performance	numbers	presented,	it	is	important	to	know	the
types	of	cases	used	for	the	measurement.	Approximately	65%	of	breast	cancers	are	invasive	ductal	carcinomas,	10%	are	ductal	carcinoma	in	situ	(DCIS),	and	10%	to	13%	are	lobular.9	Epithelial	Hyperplasia	Most	experts	believe	that	malignant	disease	develops	through	a	process	that	starts	with	epithelial	hyperplasia,	sometimes	referred	to	as
epitheliosis	or	papillomatosis.	(B)	Ductal	structures	align	in	a	“north-to-south”	direction;	the	inframammary	crease	runs	“east	to	west.”	analog	or	digital	mammogram.	The	majority	of	cancer	occurs	in	the	TDLUs.	The	extralobular	terminal	duct	is	the	site	of	ductal	carcinoma	and	the	intralobular	terminal	duct	the	site	of	lobular	carcinoma.	Further
research	is	needed	to	determine	the	effectiveness	of	ductal	lavage.	In	general,	placing	the	patient	in	a	right	anterior	oblique	(RAO)	will	provide	access	to	the	right	breast,	whereas	the	left	anterior	oblique	(LAO)	will	provide	access	to	the	left	breast	(Figure	20-71).	FFDM	TESTING	Although	a	lot	of	confusion	over	the	testing	for	FFDM	units	exists,	there
is	a	positive	side	to	all	of	this:	much	of	the	testing	and	calculation	of	the	results	is	performed	by	the	unit	itself,	with	guidance	from	the	technologist.	Washington,	DC:	Government	Printing	Office;	1984.)	the	detector.	If	a	lesion	is	located	at	7:00	o’clock	in	the	right	breast,	what	position	places	the	lesion	in	the	shor	test	skin-to-lesion	distance?	Available
at:	medicalmalpractice.com.	Computer	monitors	create	an	active	matrix	by	laying	small	semiconductors	(diodes)	over	a	grid	of	ultra	thin	wires.	It	can	reduce	recurrence	up	to	70%.	Mahesh,	M.	Variation	of	the	Mediolateral	Lateral	Projection	A	variation	of	the	mediolateral	lateral	projection	is	appropriate	for	localization	of	anterior	lateral	lesions.	Duct
Ectasia	Occurring	in	the	larger	ducts,	ectasia	is	a	benign	process	consisting	of	widened	ducts	containing	thickened	material.	The	accepted	standard	computer	language	used	in	information	systems	is	called	HL7.	The	hydrogen	proton’s	weak	magnetic	signal	in	selected	tissues	is	accessed	with	a	matching	radiofrequency,	and	the	proton’s	signal	is
interrogated	to	produce	a	variety	of	images	such	as:	2D,	3D,	volume,	and	(T1,T2,	PD)	MIPS.	2004;13:715–722.	Once	the	analysis	has	determined	the	locations	to	point	out,	this	information	must	then	be	conveyed	to	the	radiologist.	Field	uniformity	A	computer	process	that	“smooths”	the	appearance	of	an	image.	A	linear	accelerator	produces	external
radiation,	while	radioactive	pellets	or	seeds	are	used	for	internal	radiation.	Mammographic	Evaluation	If	the	scar	is	indistinguishable	from	cancer,	evaluation	is	necessary.	Because	the	patient’s	active	participation	is	usually	required	during	the	localization	process	and	because	many	medications	cause	hypotension,	which	makes	the	patient	susceptible
to	fainting,1	it	is	preferable	that	she	not	be	premedicated	until	after	the	localization	procedure	has	been	completed.2,3	•	393	Preoperative	localizations	can	be	performed	at	radiology	offices	that	are	not	physically	connected	or	adjacent	to	the	hospital	or	clinic	where	the	surgery	will	be	performed.	ACRIN/DMIST	established	the	quality	of	CR	imaging
as	approximately	equivalent	to	direct-to-digital	imaging.1	A	2003	study	from	the	Mayo	Clinic	stated	CR	offers	greater	lesion	conspicuity	than	analog	imaging	and	that	it	is	especially	helpful	when	imaging	glandular	breast	tissue.	Mammography	flat	panel	digital	detectors	typically	use	14	bits;	214		16,384	shades	of	gray.	Approximately	30%	to	50%	of
primary	breast	cancers	have	mammographically	detectable	calcifications.	The	technologist	should	be	aware	that	the	patient	with	implants	might	have	pain	due	to	contracture	or	free	silicone.	Once	the	catheter	is	in	place,	saline	is	infused	into	the	duct;	the	duct	is	then	aspirated.	Incidence:The	Other	Side	of	the	Coin	The	number	of	cases	of	breast
cancer	projected	during	the	lifetime	of	the	Baby	Boomers	will	bring	an	unprecedented	increase	in	the	need	for	mammography	between	1990	and	2040;	forecasts	show	a	near	doubling	of	breast	cancer	cases.	Now	calculate	the	average	gradient	of	this	film.	(Hologic	Multicare	Platinum	Prone	Biopsy	System.)	Photo	courtesy	of	Hologic,	Danbury,	CT.
compression,	the	breast	tissue	“pillows	up”	through	the	hole,	therefore	the	area	to	be	localized	is	less	discernible.	For	example,	a	posterior	location	on	the	mammogram	does	not	always	indicate	difficulty	with	stereotactic	positioning.	In	addition	to	the	recommended	routine	views	in	Chapter	7,	the	mammographic	study	may	include	the	following:	•
Tangential	views	of	lumps	or	areas	of	asymmetry	•	Magnification	views	to	evaluate	early	capsular	calcifications	Imaging	is	useful	to	evaluate	implant	integrity,	to	determine	the	amount	and	location	of	extruded	silicone,	and	to	detect	residual	silicone	after	implant	removal.	Studies	have	shown	that	that	it	takes	about	twice	as	long	for	a	radiologist	to
read	a	digital	mammography	case	than	to	read	a	film/screen	mammography	case.5,6	Following	are	the	various	reasons	for	this:	•	There	are	more	tools	at	their	disposal	to	manipulate	images,	and	they	are	used.	See	FFDM	testing	test	schedules,	371	staff	support	in	conversion	of,	364–365	ergonomics,	364–365,	365f	resistance,	364	training,	364
Gadolinium	(Gd-DTPA),	in	contrast	MRI,	497–498	Galactography.	Indistinct	abnormalities	visible	on	only	one	view	require	angled	oblique	views,	magnification,	spot	compression,	or	the	like	to	prove	they	are	real.	Although	the	attenuation	from	the	compression	device	will	not	cause	the	radiologist	to	miss	a	carcinoma,	this	minor	design	feature	does
affect	the	clinical	image.	Stereotactic	Refers	to	precise	positioning	in	threedimensional	space.	Referring	physicians	and	patients	need	to	be	aware	it	does	not	evaluate	the	breast	tissue.	Magnetic	resonance	imaging	in	the	breast	cancer	patient:	curb	your	enthusiasm.	Storage	needs	to	be	evaluated	from	several	different	aspects:	Storage	for	the	studies
that	you	need	instant	access	to	(online),	storage	for	studies	that	you	will	need	to	access	occasionally	(near-line),	and	long-term	storage	for	archiving	(offline).	Cancer.	1987;149:907–911.	Figure	11-62	shows	examples	of	screening	mammograms	with	markers	superimposed.	This	is	critical	for	stereotactic	work,	as	positioning	is	circumferential	to	the
breast.	Caffeine	consumption	and	fibrocystic	breast	disease:	a	case-control	epidemiologic	study.	It	cannot	display	prior	examination	images,	only	those	images	it	just	processed.	To	determine	whether	a	suspicious	area	on	a	mammogram	meets	the	criteria	for	biopsy,	the	radiologist	must	look	at	the	borders	of	a	mass	or	evaluate	the	characteristics	of
calcifications.	It	allows	the	user	to	judge	the	quality	of	the	display	monitor	by	looking	at	the	contrast	resolution,	spatial	resolution,	and	any	distortion.	This	is	frustrating	in	mammography	because	the	static	marks	can	obscure	a	suspicious	area	and	prevent	the	technologist	from	detecting	it.	Cambridge:	Blackwell	Science;	1996:68.)	Chapter	20	/
Minimally	Invasive	Needle	Breast	Biopsy	Various	methods	exist	for	subsequent	sampling	with	a	spring-loaded	device,	which	requires	removal	and	reinsertion	of	the	biopsy	device	to	retrieve	multiple	samples.	Published	in	1977.	The	polio	and	measles	vaccines	are	classic	examples	of	prevention.	This	type	of	workstation	must	be	equipped	with	monitors
that	display	images	at	5	megapixel	resolution.	Support	staff,	darkroom	personnel,	couriers,	and	film	librarians	all	go	the	way	of	the	Pony	Express	because	of	digital	technology’s	advancements.	(B)	These	markers	show	on	the	mammogram	as	translucent	so	as	not	to	obscure	pathology	within	the	tissue.	AEC	Reproducibility	and	Breast	Entrance	Air
Kerma	Figure	13-12	A	bar	pattern	image	is	used	to	measure	the	system’s	resolution.	Digital	mammography	equipment	is	very	expensive,	but	the	reimbursement	for	digital	mammography	can	vary,	depending	on	the	insurance	provider.	1991;13(12):73–78.	In	stereotactic	breast	biopsy	the	purpose	of	the	coordinate	system	is	to	identify	a	unique	visual
point	in	the	breast	that	will	be	used	as	a	target	for	the	biopsy	needle.	Data	Migration	As	we	all	know,	nothing	ever	stays	the	same.	䊐	Some	facilities	invite	the	patient	for	a	dry	run	of	the	examination	to	acquaint	them	with	the	unit	and	the	sounds	they	will	hear.	Cancerous	cells	in	the	breast	do	not	arise	in	the	skin,	and	they	do	not	arise	from	8•	Unit	1	/
Mammography—Common	Topics	A	C	B	Figure	1-7	The	“blind”	areas	of	the	standard	mammography	view.	The	suggested	views	or	modifications	are	not	limited	and	may	or	may	not	be	useful	when	used	with	one	another;	not	all	strategies	work	in	all	scenarios,	and	there	is	more	than	one	way	to	solve	a	problem.	Define	MQSA	and	discuss	how	its	rules
are	enforced	and	which	agencies	play	a	role	in	its	implementation.	In	the	right	breast	this	is	between	6	and	9	o’clock.	(Image	provided	by	Stedman’s.)	Chapter	23	/	Breast	Cancer	Treatments	The	Case	for	Sentinel	Lymph	Node	Dissection	Today	we	routinely	find	nonpalpable	and	impalpable	breast	cancers,	in	which	no	lymph	node	involvement	is
identified.	MQSA	National	Statistics.	Also,	breast	cancer	subsequently	detected	in	women	who	were	examined	at	the	facility	(possible	misdiagnoses)	must	also	be	audited.	Sampson	D.	The	tube	rotates	circumferentially	around	the	breast	under	the	table	top.	Pectoral	muscle	presenting	at	the	medial	aspect	of	the	breast.	BrCA2	A	gene	on	chromosome
13	that	normally	helps	suppress	cell	growth.	Place	last	year’s	films	next	to	this	year’s	films	and	judge	for	yourself.	These	generally	have	monitors	that	are	not	as	high	in	resolution	as	those	in	a	diagnostic	workstation,	but	are	slightly	higher	in	resolution	than	those	at	the	acquisition	stations.	Who	will	interpret	all	the	Baby	Boomer	mammograms	when
the	current	mammographers	retire?	The	x-ray	unit	must	provide	the	proper	target	angle	plus	tube	tilt	to	assure	a	perpendicular	ray	through	the	chest	wall,	and	yet	still	provide	coverage	for	the	large	film	format	(24		30	cm).	This	is	the	prefire	or	back-off	position.	That	bodes	well	for	mammography	too.	Each	breast	is	viewed	as	a	clock	and	is	divided
into	four	quadrants,	the	upper-outer	quadrant	(UOQ),	the	upper-inner	quadrant	(UIQ),	the	lower-outer	quadrant	(LOQ),	and	the	lower-inner	quadrant	(LIQ).	Answer	all	patient	questions.	Uniformity	testing	can	reveal	and	map	the	areas	of	the	detector	that	are	no	longer	operating	optimally	(Figure	17-1).	1997;204:131–135.	A	variety	of	needle	types	are
used,	however	Chiba	or	spinal	needles	are	the	most	common.	In	the	digital	world	each	radiologic	examination,	whether	imaging	a	chest,	a	breast	or	a	bone,	has	a	typical	histogram	stored	in	the	computer	for	comparison.	QA	in	mammography:	MQSA	receives	mixed	reviews.	Available	at:	breast-reduction-statistics.aspx.	Without	foot	support,	the	legs
suspend	freely,	which	counters	the	patient’s	ability	to	lean	forward	for	breast	positioning.	The	posterior	carrier	block	holding	the	notched	stylet	portion	of	the	needle	fires	first.	Areola	The	small	darkened	(pigmented)	area	surrounding	the	nipple.	Radiographic	noise—the	random	variations	in	density	perceived	on	an	image—represents	a	second
category	of	factors	affecting	mammographic	image	quality.	The	coefficient	of	variation	is	the	number	that	quantifies	the	performance	of	the	AEC,	and	this	number	cannot	exceed	0.05.	Figure	5-12	Weight	change.	166	•	Unit	1	/	Mammography—Common	Topics	These	breasts	may	also	extend	under	the	armpit,	eliminating	the	lower-outer	quadrant	from
view.	(A)	The	pectoral	muscle	may	appear	unilaterally	on	the	craniocaudal	view	imitating	a	carcinoma.	Radiologists	at	these	centers	are	now	serving	more	women	and	thus	will	read	more	cases;	many	will	feel	the	pressure	of	this	additional	caseload	in	their	work	schedule.	Lower	the	compression	paddle	just	posterior	to	the	axilla,	to	include	all	lateral
tissue	and	the	IMF.	Myth:	More	Is	Better	A	cycle	of	chemotherapy	is	a	one-time,	one	round	of	drugs	administered	to	a	patient.	Deviation	from	normal	limits	requires	at	least	one	repeated	test.	The	voltage	signal	represents	the	number	of	x-ray	photons	TFT	Active	Matrix	g	sin	HV	e	od	tr	lec	scan	line	e	bia	A	B	data	line	pixel	connection	Figure	15-9	(A)
An	enlarged	view	of	a	TFT.	Cross-sectional	slices	can	range	from	1.0	mm	to	10.0	mm	in	slice	thickness.	The	cassettes	are	placed	in	the	Bucky	of	the	analog	mammography	machine.	An	“in	situ”	tumor	is	one	that	is	confined	to	its	site	of	origin	and	has	not	invaded	neighboring	tissue	or	gone	elsewhere	in	the	body.	2004;220:781–786.	This	effect
increases	with	compression	thickness.	Available	at:	www.mrr.com/parts/measurement.	Processor	wash	tanks	and	wash	water	flow	should	be	checked	to	determine	adequacy;	the	wash	tank	should	be	full	of	water	and	the	flow	rate	should	be	checked	by	a	service	representative	to	be	sure	it	meets	the	manufacturer’s	specifications.	Types	of	Mastectomy
There	are	six	different	types	of	mastectomies:	1.	The	conventional	grid	is	linear,	whereas	the	HTC	grid	is	a	honeycomb-shaped	structure	that	can	absorb	more	scatter	x-rays	while	allowing	the	grid	dead	space	dead	space	grid	cassette	cassette	“dead	space”	Figure	11-16	Side	view	of	a	Bucky	device.	Mobility	Allowing	movement.	B	B	Figure	10-10	This
left	two-view	mammogram	provides	a	dramatic	example	of	cancer	that	does	not	spread	out	under	compression.	Hawkins	Jr	IF,	Weaver	DL,	Jafri	S.	A	person	tends	to	inhale	a	large	volume	of	air	to	last	for	the	duration	of	the	x-ray	exposure	when	advised	to	hold	their	breath.	Clin	Radiol.	Changes	in	voltages	applied	across	the	individual	crystals	causes
the	amount	of	light	that	passes	through	the	crystals	in	this	layer	to	change	the	image	on	the	display.	Their	findings	indicate	that	as	the	U.S.	population	of	women	age	40	and	over	increases	by	nearly	50%,	the	number	of	radiologists	per	10,000	women	in	this	same	age	group	is	expected	to	decline	by	14%	in	2015	and	by	23%	in	2025.25	With	fewer
radiologists	bearing	an	increased	workload,	radiologic	technologist	(RT)	support	will	mean,	at	the	very	least,	cross-training	and	ideally	developing	a	cadre	of	experienced,	mammography-certified	technologists	who	can	assist	the	radiologist.	HISTORY	OF	QA	IN	MAMMOGRAPHY	Until	recently,	QA	programs	in	mammography	were	at	the	discretion	of
each	facility.	Conspicuity	and	ACRIN	characterization	of	findings	on	computed	radiography	vs	screen-film	mammography.	1971;1:580–590.	This	plan	also	provided	support	in	several	ways:	•	Supported	the	ARRT’s	efforts	to	develop	a	competency	examination	in	mammography	for	technologists.	Lift	both	breasts	onto	the	imaging	surface,	bringing	the
patient’s	head	in	and	around	the	face	shield.	The	smallest	group	resolved	represents	the	highest	number	of	line	pairs	resolved.	Laser	Printers	Printer	Uniformity	For	FFDM,	the	testing	of	the	printer	replaces	the	testing	of	film	processors	and	darkrooms	used	with	analog	mammography.	Ask	the	patient	to	raise	her	arm	to	shoulder	level	(possibly	higher
to	accommodate	image	receptor).	Blood	vessels	that	project	over	the	abnormality	may	be	at	risk	for	puncture,	creating	unnecessary	complications	during	needle	biopsy	(see	Figure	20-45).	Under	this	umbrella,	they	can	educate,	screen,	diagnose,	and	treat	the	citizens	of	their	community,	depending	on	the	funding	and	nature	of	the	partnership.
Terabyte	(TB)	Data	storage	in	PACS	has	grown	where	storage	needs	for	clinics	and	small	hospitals	are	estimated	in	terabytes.	The	abnormality	will	shift	equally	from	the	scouted	position	in	each	of	the	planar	images.	Reviewing	this	image	before	releasing	the	patient	from	compression	allows	further	sampling,	if	necessary.	Caffeine	intake	from	coffee
can	be	decreased	gradually	by	using	“light”	coffees	that	contain	less	caffeine	or	by	drinking	fewer	cups	of	regular	coffee	each	day	and	substituting	decaffeinated	coffee	until	the	patient	is	caffeine	free.	Analog	A	physical	object	or	quantity	(light,	sound,	magnetic,	chemical,	etc.),	which	varies	in	a	continuous	manner	and	is	not	limited	to	discrete	steps.
2009;10:1259.	This	condition	will	resolve	itself	over	time,	or	the	surgeon	can	insert	a	needle	in	this	area	and	drain	the	fluid.	Grids	improve	contrast	by	allowing	primary	x-rays	to	pass	through	their	interspace	material,	while	the	lead	strips	absorb	the	secondary	scatter	(Figure	11-15).	Take	this	one	step	further—alternately	look	at	this	object	with	one
eye	and	then	the	other	in	reference	to	a	more	distant	(or	near)	object.	(See	Chapter	7.)	Large-Breasted	Patient	(See	Also	Obese	Patients,	Thin	Base)	The	CC	projection	does	not	often	pose	a	problem	in	these	patients;	however,	large-breasted	patients	present	a	number	of	issues	in	performing	the	MLO.	Paramagnetic	materials	include	oxygen	and	ions	of
various	metals	like	iron	(Fe),	magnesium	(Mg),	and	gadolinium	(Gd).	Women	with	cancer	detected	at	an	early	stage	(Figure	2-3B)	have	excellent	outcomes:	survival	rates	of	approximately	95%	at	12	years.17,18	The	histologic	grade	of	the	tumor	does	not	appear	to	matter	when	the	cancer	is	tiny,	nor	does	lymph	node	status	or	the	woman’s	age,	pre-	or
postmenopausal	(Figure	2-3C).	Remember	that	when	looking	for	extremely	subtle	differences	between	early	cancer	and	normal	breast	tissue,	it	is	extremely	important	to	make	sure	that	the	contrast	level,	or	average	gradient,	is	what	it	should	be.	The	results	of	the	trial	proved	that	digital	mammography	was	here	to	stay	and	was	positioned	to	become
a	major	influence	in	the	future	of	breast	imaging.	The	patient	may	already	have	confidence	in	the	competency	of	the	radiologist	who	will	be	reading	her	films;	her	own	doctor	would	not	have	sent	her	to	this	specialist	if	he/she	wasn’t	confident	in	the	radiologist’s	skills.	To	adequately	bring	the	medial	tissue	of	the	breast	onto	the	image	receptor,	check
the	patient’s	body	position.	In	1987,	the	ACR	instituted	a	voluntary	program	to	improve	the	quality	of	mammograms	done	in	the	United	States—the	Voluntary	Mammography	Accreditation	Program	(MAP).	provides	professional	counseling	to	breast	cancer	patients	and	their	families	through	telephone	support	services,	education	and	information,
referrals,	and	financial	assistance.	2003;35(10):37.	Because	the	test	protocol	for	each	piece	of	equipment	is	different	and	because	the	technology	is	still	young	and	evolving,	there	are	no	standards	for	how	or	when	testing	should	be	obtained.	Breast	Cancer	Facts	&	Figures	2005–2006.	Cancer	development	is	described	as	Stage	I,	II,	III,	and	IV.	Next,
the	cannula	is	inserted	in	the	duct	from	which	the	discharge	was	expressed	(Figure	19-13).	Increased	compression	and	lack	of	superimposition	of	the	implant	is	possible	showing	an	improvement	in	breast	tissue	visualization	in	99%	of	patients	(Figure	7-64).	Medical	literature	for	the	public	still	cites	the	traditional	warning	signs	when	examining	the
breast	for	lumps	(Table	2-11):	hard,	irregular	contour,	immobile	lump.	See	Terminal	duct	lobular	unit	(TDLU)	Technical	evaluation	and	QA	program,	285	Technologies,	for	breast	cancer	biological	characterization.	Because	the	cannula	gauge	is	so	small,	it	is	difficult	to	inject	the	contrast	agent.	LCD	monitors	beyond	radiology.	Philadelphia:	Lippincott
Williams	&	Wilkins,	2005.)	(Figure	23-14).	In:	Peters	ME,	Voegeli	DR,	Scanlan	KA,	eds.	See	Accreditation	programs	in	stereotactic	breast	biopsy	(SBBAP)	Scar	marker,	110,	110f	Scatter,	230,	230f,	231f	grids	and,	230,	231f	Scintimammography,	509–510	Sclerosing	adenosis,	95,	96f	Screen/film	contact	QA	testing	and,	295,	297f,	298f	Screen-film
imaging,	5	vs.	Additionally,	interstitial	fluids	may	increase.	Depending	on	the	modality	used,	the	core	biopsy	procedure	takes	20	minutes	to	1	hour	or	more	to	perform.	This	intimate	contact	also	provides	for	transmission	of	cancer	cells	to	the	lymphatic	network	and	blood	stream.	2009;192:216–220.	You	may	also	want	to	collect	data	on	cases	that
include	additional	views	or	imaging	procedures,	such	as	an	ultrasound.	RAs,	RPAs	and	how	to	tell	the	difference.	Premalignant	Conditions	that	may	later	lead	to	or	indicate	an	increased	risk	for	carcinoma.	These	patients	may	require	a	third	view	to	demonstrate	the	anterior	breast,	or	mosaic	imaging	to	demonstrate	all	of	the	tissue	on	several	images.
Figure	11-43	illustrates	the	range	of	technical	factors	for	varying	tissue	composition	and	thickness.	Gently	manipulate	the	breast	to	pull	a	maximum	amount	of	tissue	through	the	table	opening.	Describe	several	visual	characteristics	of	benign	calcifications.	The	sensitometer,	used	in	the	darkroom,	exposes	film	with	a	gray	scale	of	gradually	increasing
densities	simulating	a	step	wedge	(Figures	13-1	and	13-2).	(Image	courtesy	Hologic/R2.	•	578	X-ray	tube	An	enclosed	glass	tube	device	for	generating	x-rays	by	accelerating	electrons	to	high	energies	and	causing	them	to	strike	a	metal	target	from	which	the	x-rays	are	emitted.	accessories,	films,	processing	environment,	and	patient	positioning
techniques.	Eliminated	tissue	from	one	view	does	not	necessarily	require	an	extra	view.	2006;9:75–81.	A	switch	is	a	device	that	connects	segments	of	the	network	and	directs	the	information	to	its	proper	destination.	The	computer	averages	the	multiple	images	to	determine	the	average	response	to	x-rays	for	each	pixel.	Help	her	to	help	you.	Margolin
FR.	However,	if	she	exclusively	images	breasts,	digital	is	a	new	world	of	imaging	that	awaits.	In	the	film/screen	application,	after	the	mammographic	images	have	been	processed,	the	films	are	fed	into	a	digitizer	machine	that	converts	the	analog	image	into	digital	information.	Lateral	Versus	Oblique	Positioning	Before	the	design	of	the	dedicated
mammographic	unit,	mammographers	used	an	x-ray	table,	a	ceiling-mounted	x-ray	tube,	and	a	suction	cup	compression	device.	Radiographic	noise	from	an	inadequate	amount	of	x-rays	on	an	image.	The	wider	latitude	offered	by	digital	imaging	provides	us	with	high-contrast,	low-contrast,	and	all	levels	in	between.	To	produce	a	T1-weighted	image,	a
short	TE	is	used	to	eliminate	the	effect	of	T2	and	a	short	TR	is	used	in	order	not	to	eliminate	the	effect	of	T1.	This	could	then	be	used	to	measure	tumor	volume	and	changes	in	tumor	size	over	time.	For	example,	visual	clues	such	as	errant	directional	shift	or	misdirected	needle	tips	indicate	mistakes	early	in	the	procedure.	can	also	estimate	the
approximate	depth	of	the	abnormality	by	measuring	from	the	nipple	to	the	abnormality	on	either	mammographic	image.	Thus	the	characteristics	of	the	lesion	are	often	visualized	better	than	on	routine	films	using	the	full-size	compression	paddle.	Therefore	the	spatial	resolution	is	not	affected	(Figure	15-45).	•	Describe	and	prioritize	the	various	breast
reconstruction	options	available.	These	formal	surveys	as	well	as	anecdotal	tales	about	residents	opting	out	of	the	mammography	reading	room	are	a	major	concern	for	the	future	of	mammography.	There	are	many	schools	of	thought	as	to	what	skill	level	a	PACS	administrator	is	required	to	have	to	perform	the	job	effectively.	This	may	require	an
additional	coned	down	tangential	view.	This	helps	the	surgeon	make	an	incision	that	is	closer	to	the	inner	tip,	leaving	a	smaller	scar.When	the	radiologist	uses	a	wire	that	is	not	as	stiff,	the	surgeon	may	need	to	cut	where	the	wire	enters	the	skin	and	follow	it	down	to	the	lesion,	leaving	a	larger	scar	(Figure	19-2).	Occasionally,	the	thicker	tissue	being
compressed	at	the	base	of	the	breast	leaves	the	anterior	breast	tissue	poorly	compressed	A	B	or	uncompressed.	Cell	The	smallest	unit	of	a	living	structure	capable	of	independent	existence,	composed	of	a	membrane-enclosed	mass	of	protoplasm	and	containing	a	nucleus.	Some,	including	health	insurance	payors,	favor	the	more	restrictive	use	of
digital	that	ACRIN/DMIST	identified.	The	nipple	(arrows)	shown	in	profile	as	an	increase	in	density	along	the	skin	line	(A)	and	demonstrating	a	well-circumscribed	density	when	not	shown	in	profile	(B).	91.	The	expected	outcome	of	this	work	was	a	higher,	more	uniform	standard	of	quality	in	mammography”.16	242	•	Unit	2	/	Film/Screen
Mammography	anode	focus	x-ray	source	cathode	side	anode	side	object	object	blurring	(contact)	film	plane	apparent	focal	spots	central	ray	(mag)	film	plane	Figure	11-36	Blurring	and	projection	of	focal	spot	size	as	a	function	of	the	central	ray.	Preoperative	localization	of	nonpalpable	breast	lesions	demonstrated	by	mammography.	85	80	75	70	65	60
55	50	1	in	1	in	1	in	1	in	1	in	1	in	1	in	1	in	1	in	1	in	1	in	217	93	50	33	24	17	14	11	10	9	8	Figure	2-4	Size	of	breast	lumps.	See	also	Mammographic	projections	superimposition	of,	176,	177f	Lateromedial	oblique	(LMO)	projections,	139	application	of,	139,	139f	procedure,	139,	139f	Latissimus	dorsi	flap,	537–538,	537f	Latissimus	dorsi	muscle,	64f	LED.
Available	at:	www.frost.com/prod/servlet/report-toc.pag?ctxixplink	fcmctx	3searchquerynorthamericanx-raymammography	market&repidf793-01-00-00-00&bdataahrocdovl3d3dy5mcm	98dc5jb20vc3jac9jyxrhbg9nlxniyxjjac5kb89xbwvevriehq9bm9ydg6ry
w1lcljyw4rec1yyxkrbwftbw9ncmfwahkrbwfya2voqh5au2vhcmnoifjl3vsdhnafkaxmjc3mdy1ntayotlx&ctxixplabelfcmctx4.	The	small	or	subtle	details	can	be	overlooked.	Some	women	will	either	be	full	inferiorly	(the	bottom	half	of	the	breast),	with	little	tissue	in	the	superior	aspect,	or	the	opposite.	(C)	Adipose	tissue.	If	this	fails,	they	may	need	to	send	a
service	technician	to	your	site,	especially	if	the	issue	is	related	to	hardware,	such	as	a	defect	in	the	grid,	detector,	or	x-ray	tube.	24.	Darkroom	Cleanliness	Darkroom	cleanliness	is	not	a	mandatory	test,	but	cleaning	the	darkroom	should	be	done	to	reduce	artifacts	on	images;	cleaning	must	be	documented	as	completed	each	day.	Describe	the
differences	between	the	two	systems.	After	cleansing	the	area	adjacent	to	the	transducer	with	alcohol	or	Betadine,	place	the	needle	in	the	lesion	using	ultrasound	as	a	guide.	(Reprinted	with	permission	from	Haus	AG.	If	necessary,	have	the	patient	sign	an	information	release	form	allowing	you	to	obtain	the	records;	many	physicians	will	hesitate	to
send	this	information	without	one.	Female	hormones	are	responsible	for	ductal	proliferation	during	the	menses	and	other	systemic	functions.	Ask	the	patient	to	lean	in	the	direction	of	the	image	receptor	as	she	slumps	forward	or	hunches	over.	Accessed	3/23/2009.	This	is	an	economic	A	B	Figure	15-37	The	CR	cassette	inserts	into	the	tunnel	of	the
Bucky	just	as	the	screen–film	cassette	does.	Why	do	we	perform	preoperative	wire	localization?	It	is	used	minimally,	as	it	is	uncomfortable	for	both	the	technologist	and	the	patient,	and	often	overlapping	of	the	abdominal	tissue	prevents	visualization	of	the	breast	tissue	this	view	is	designed	to	see.	51.	Mammographically,	the	keloid	scar	may	appear	as
an	irregular	mass	of	varying	density,	sometimes	above	the	skin	surface	(Figure	6-7C).	The	anomalies	are	usually	not	symmetric	from	side	to	side.	3.	Face	the	patient	towards	the	unit.	The	QA	committee	should	meet	annually	to	discuss	the	program,	the	outcome	of	testing,	and	any	changes	that	have	occurred	within	the	mammography	program,	or
changes	that	need	to	be	implemented.	Additional	Learning	Resources	Valuable	ancillary	resources	for	both	students	and	instructors	are	available	on	thePoint	companion	website	at	.	1993	The	FDA	bans	the	use	of	silicone	implants.	New	Scientist.	The	younger	the	patient,	the	more	nauseated	they	become.	of	Philadelphia	surveyed	29	dedicated
mammography	facilities	and	found	processing	conditions	varied	tremendously;	41%	demonstrated	an	unacceptable	variation	in	processor	performance	over	a	15-day	period.	These	multiple	detectors	are	connected	in	parallel	to	provide	better	consistency	in	optical	density	from	one	view	and	one	client	to	another.	Adhesions	An	abnormal	union	of
membranous	surfaces	due	to	inflammation	or	injury.	We	cannot	prevent	this	disease	at	this	time.	Densitometer	Equipment	that	measures	film	optical	density.	With	large,	heavy	breasts,	the	weight	of	the	breast	in	the	pendulous	position	aids	in	lowering	the	posterior	portions	of	the	breast	through	the	table	aperture	for	greater	access.	The	ligaments
attach	at	the	base	of	the	breast	and	extend	outward,	attaching	to	the	anterior	superficial	fascia	of	the	skin.	The	digital	platform	is	permanently	fixed	to	the	x-ray	C-arm.	The	system	digitizes	each	film,	then	analyzes	the	case.	(C)	Film-screen	imaging	produces	high-contrast	images;	however,	the	narrow	latitude	captures	only	100	shades	of	gray.
However,	the	use	of	ultrasound	for	breast	disease	diagnosis	is	not	uncommon.	•	True	size—When	performing	a	mammogram	on	film,	the	resulting	image	is	a	replica	of	the	true	size	of	the	patient’s	breast.	For	example,	request	that	she	relax	her	rib	cage	into	the	table	aperture.	A	60	MLO	tangential	magnified	view	(C)	illustrates	this	mass	to	be
worrisome.	1980;134:781.	This	approach	would	shorten	the	treatment	from	approximately	5	to	3	weeks.	They	simply	forward	packets	(blocks	of	data)	without	analyzing	and	rerouting	•	548	messages.	The	result	was	the	Hippocratic	Oath.	Table	18-1	gives	several	comparisons	for	digital	image	sizes	and	text	file	sizes.	Determine	whether	the
abnormality	is	real	(in	the	case	of	mass	effect)	5.	Quality	oriented	mass	mammography	screening.	Also,	insurance	companies	generally	have	higher	reimbursement	rates	for	digital	examinations.	Chapter	2	/	Background	Information	and	the	Need	for	Screening	39.	National	Technology	Transfer	Center,	Washington	Operations	for	the	Ballistic	Missile
Defense	Organization.	Many	technologists	are	unfamiliar	with	audit	terminology:	therefore,	a	short	glossary	of	definitions	can	be	found	in	Table	13-3.	Both	types	of	needle	biopsy	(FNAC	and	CNB)	are	generally	less	stressful	than	a	surgical	biopsy,	do	not	disfigure	the	skin,	leave	no	internal	scar	to	interfere	with	the	accuracy	of	future	mammograms,
and	minimize	the	risk	of	complications.	A	TRAM	Flap	is	not	possible	if	•	the	woman	is	thin	and	does	not	have	enough	abdominal	tissue;	•	the	patient	is	a	smoker,	because	blood	vessels	will	be	narrowed	and	less	flexible;	and	•	the	woman	already	has	a	surgical	scar(s)	on	the	abdomen.	“Retraction	and	thickening	of	the	skin	are	secondary	signs	of	cancer
which	may	be	helpful	radiographically.	Hurter	and	Driffield	(H&D)	characteristic	curve	Hurter	and	Driffield	devised	a	stimulus/response	curve	to	indicate	the	usable	optical	densities	for	medical	x-ray	film	used	with	intensifying	screens.	1970;95:619–621.	Radiation	treatments	are	delivered	over	time,	as	the	cells	are	continuously	replicating	and
dividing.	Prone	Positioning	The	technologist	facilitates	positioning	by	placing	the	patient	appropriately	on	the	table.	Figure	7-73	Tangential	view.	The	needles	have	a	beveled	tip.	•	61	75.	My	eternal	gratitude	to	Angie	and	Jack	Cullinan	for	suggesting	and	encouraging	us	to	write	this	book.	Ask	your	film	representative	for	assistance	in	calculating	the
AG	of	the	film	processed	in	your	processor.	Actually,	window	width	is	mapping	of	the	range	of	information	within	the	image,	while	the	window	level	identifies	the	center	value	of	the	information.	If	the	reader	can	follow	each	line	94	•	Unit	1	/	Mammography—Common	Topics	BENIGN	BREAST	MASSES	The	following	lesions	can	be	identified	on	a
mammogram	but	are	benign	in	nature.	In	the	interim,	modest	studies	involving	fledgling	digital	machines	answered	the	burning	question:	Is	digital	better?	These	thoughts	alone	may	cause	anxiety.	The	radiographer	and	the	frontline	diagnosis.	A	facility’s	accrediting	body	and	MQSA	set	the	minimum	standards	of	testing	schedules	and	results,	training
and	continuing	education,	and	audit	review.	Performing	the	Study	To	achieve	the	craniocaudal	projection,	do	not	angle	the	C-arm.	Just	like	analog	systems,	one	can	phototime	the	digital	examination,	having	the	system	select	the	appropriate	target,	filter,	kVp	and	mAs.	The	AEC	electronics	are	capable	of	selecting	the	combination	of	exposure	factors
that	yield	the	best	dose	versus	the	best	quality	image.	Wellings	SR,	Jensen	HM,	Marcum	RG.	Mammography	audit.	To	save	lives,	mammography	should	not	be	performed	only	on	those	women	who	are	symptomatic	or	who	are	considered	high-risk	candidates.	prefire	position	home	position	5	mm	proximal	to	depth	coordinate	11	mm	stroke	15	mm
stroke	22	mm	stroke	not	to	scale	23	mm	stroke	Figure	20-39	A	comparison	of	biopsy	instrument	prefire	positions.	As	the	proton	gains	strength,	it	suddenly	and	briefly	returns	to	its	high-energy	state	with	a	humming	resonance.	This	may	cause	the	patient	to	move	slightly	from	the	position	she	has	just	painstakingly	been	molded	into.12	The	preference
of	the	author	is	to	simply	state	“Don’t	move	and	don’t	breathe,”	but	each	technologist	must	decide	what	will	work	best	for	each	patient	individually.	Its	density	is	normally	that	of	surrounding	glandular	tissue.	(Reprinted	with	permission	from	Tabar	L,	Fargerberg	G,	Chen	H,	et	al.	While	edge	enhancement	is	not	a	property	of	screen–film	mammography
or	FFDM,	skin	wrinkles	may	produce	a	pseudoarchitectural	distortion,	or	perhaps	obscure	surrounding	structures.	A	practice	that	only	screens	mammograms	will	find	that	PPV1	must	be	used	to	calculate	their	data,	because	they	will	not	be	performing	diagnostic	examinations	or	further	diagnostic	examinations.	All	of	them	monitor	the	essential
processing	elements—gross	fog,	film	speed,	contrast,	and	developer	temperature.	Etiology	The	process	of	identifying	the	cause	of	a	particular	disease	or	disorder.	In	addition,	for	almost	every	mammographic	projection,	the	best	posture	is	a	poor	posture.	This	area	opens	and	spreads	out	on	the	MLO	(B)	(arrows).	He	theorized	any	spinning	charged
particle	(like	a	hydrogen	atom)	creates	an	electromagnetic	field;	and	he	quantified	this.	Use	only	cushioned	pads	that	have	been	designed	specifically	for	mammography,	and	be	sure	that	it	is	used	for	only	a	single	examination,	thus	avoiding	the	introduction	of	beam	attenuation	and	artifacts.	Imaging	began	in	September	2001	and	continued	through
2004.	MammoSpot	devices	are	available	through	American	Mammographics.11	Image	Receptor	Size	B	Figure	7-12	Compression	paddles.	RT	Image	October	9,	2006;19:41.	This	is	evident	if	the	abnormality	is	well	centered	in	the	biopsy	field.	Do	not	equate	obesity	with	breast	size.	To	minimize	the	volume	injected	per	anesthetic	dose,	2%	lidocaine
hydrochloride	can	replace	1%	formulation.	This	disease	strikes	one	in	every	eight	American	women	and	is	a	major	cause	of	death.	A	large	abnormality	in	a	fatty	breast	cannot	be	hidden.	Both	CT	and	breast	MR	use	digital	computing	to	process	images.	Film	Contrast	Versus	Subject	Contrast	C	B	A	Figure	11-44	Drawings	of:	(A)	three	dimensional	(B)
tabular	(C)	cubic	grain	emulsion.	Technical	Information	Sheet	Microvision	C.	The	phosphor	layer	will	vary	slightly	from	one	screen	to	another	within	these	cassettes.	posterior	fascia	and	the	anterior	superficial	fascia	of	the	skin	completely	envelope	the	breast	(Figure	5-6).	How	would	you	deal	with	these	different	personalities?	include	standardized
calibration	strips	when	they	are	manufactured.	Fat	suppression	MRI	sequence	in	which	the	signal	from	hydrogen	atoms	in	fatty	tissue	is	reduced	compared	to	the	signal	from	tissue	containing	water.	Extended	processing	and	“push”	processing	are	terms	used	for	processors	dedicated	to	single-emulsion	films	in	which	the	cycle	has	been	prolonged	or
extended,	approximately	3	minutes	with	immersion	time	in	the	developer	solution	of	approximately	45	seconds.	EXPLAINING	THE	EXAMINATION	The	technologist	should	always	explain	exactly	what	the	examination	will	entail.	ACR	Mammography	Quality	Control	Manual.6	Figure	13-4	shows	an	example	of	a	graph	produced	by	sensitometry.	Once
the	scout	film	is	developed,	the	radiologist	can	see	the	proximity	of	the	lead	marker	to	the	location	of	the	lesion	and	can	count	the	number	of	holes	in	the	compression	device	from	the	BB	to	the	lesion.	This	growth	is	much	more	uniform	than	that	during	adolescence.	Service	class	user	(SCU)	A	DICOM	term.	Use	the	correct	wattage	light	bulb	to	prevent
fogging—no	more	than	a	15-watt	bulb	in	an	overhead-ceiling	fixture,	and	no	more	than	7.5	watts	in	closer	fixtures.	Ney	York,	NY:	Springer;	2006.	The	probability	of	nonvisualization	also	increases	as	compression	thickness	increases.	Ambient	light	The	light	diffused	in	the	environment	surrounding	an	object	of	interest,	for	example	a	display	device.	It
may	get	worse	before	it	gets	better	for	diagnostic	radiology	practices.	The	course	of	treatment	usually	lasts	3	to	6	months	because	the	body	is	allowed	time	to	recover	between	cycles.	Is	there	a	way	to	amplify	the	subtle	differences	between	the	white	cancer	and	the	white	glandular	tissue?	Medical	facilities	all	have	emergency	codes	and	procedures,
policies,	departmental	practices,	specialized	training,	and	rules	regarding	safety	for	MRI	services.	Liberman	L,	Bracero	N,	Morris	E,	et	al.	Key	Terms	•	•	•	•	biopsy	device	Cartesian	coordinate	system	core	biopsy	planar	images	•	•	•	•	polar	coordinate	system	reference	point	stereo	pair	stereotactic	breast	biopsy	•	stroke	•	stroke	margin	•	targeting
409	410	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	INTRODUCTION	This	chapter	familiarizes	the	reader	with	current	methods	of	breast	needle	biopsy	(BNB),	emphasizing	stereotactic	large	gauge	needle	(core)	biopsy.	This	constant	turnover	of	chemistry	will	continue	to	stabilize	the	developer	to	produce	consistent	film	density,	to
reduce	oxidation	of	the	developer	solution,	and	to	maintain	the	volume	of	the	solutions	in	the	tanks.	An	automatic	or	technologist-directed	release	mechanism	immediately	removes	compression	after	the	x-ray	exposure	has	ended.	These	film	repositories	may	be	on-site	or	off	premises.	2006;7(5):34.	Turn	the	patient	forward,	to	face	the	unit.	Economic
considerations	fueled	a	renewed	emphasis	on	disease	prevention,	patient	participation	in	health	decisions,	and	trade-offs	in	medical	care.	MRI	can	visualize	deep	into	the	chest	wall	and	into	the	axilla.	This	calculation	is	used	to	find	the	percentage	of	all	patients	who	were	recommended	to	have	biopsies	because	results	of	their	mammograms	were
positive	and	their	biopsies	confirmed	a	diagnosis	of	cancer.	The	active-matrix	displays	are	brighter	and	have	more	contrast	than	passive-matrix	monitors,	and	they	have	a	broader	viewing	angle.	19.	Also,	the	image	detector	size	and	position	have	become	less	of	an	issue;	now	a	single	detector	and	grid	can	image	most	breasts	with	simple	variations	to
accommodate	the	patient’s	body.	Therefore,	this	tissue	must	be	adequately	visualized.	(D)	X-ray	of	a	cancer.	Report	prepared	for	the	FDA	Office	of	Policy,	Planning	and	Legislation.	Medial	or	lateral	tissue	may	be	sacrificed	on	the	MLO;	an	added	view	such	as	a	20	MLO,	LM,	or	SIO	may	be	necessary.	For	example,	noting	the	number	of	first-time
examinations	to	repeat	examinations,	because	the	detection	rate	of	cancer	on	first-time	examinations	is	higher	than	on	repeat	examinations.10,11	A	more	complete	audit	might	include	the	following	raw	data:	•	Palpable	or	nonpalpable	mass—from	the	clinical	examination	performed	by	the	referring	physician	or	the	radiologist.	Quality	standards	must
be	discussed	and	determined	by	the	committee	for	all	aspects	of	image	production	and	interpretation:	film	type,	screen	type,	processing,	x-ray	equipment	specifications,	personnel	training,	and	the	like.	The	team	should	never	base	the	decision	not	to	biopsy	solely	on	the	location	of	the	abnormality	on	the	mammogram.	Is	the	mammography	department
separate	or	contiguous	with	a	general	imaging	department?	What	is	the	“sweet	spot”	of	the	x-ray	tube?	Instead,	bend	the	elbow,	rotating	the	triceps	muscle	posteriorly	and	superiorly	(Figure	7-38)	bringing	the	lateral	portion	of	the	breast	closer	to	the	positioning	surface,	resting	only	the	upper	arm	on	the	image	receptor.	DICOM	is	a	very	specific
standard	language	for	PACS	that	is	used	to	move	images	and	image	information	around	the	system	using	query,	retrieve,	and	send	commands.	We	are	accustomed	to	the	20	to	22	lp/mm	resolution	of	screen–film	mammography.	The	technologist	accepts	or	rejects	the	image.	Breast	MR	is	a	stressful	examination.	This	is	not	allowed	in	mammography.
The	skin	over	the	lesion	is	cleansed	with	an	alcohol	or	Betadine	wipe	and	the	radiologist	introduces	the	needle	through	the	skin	perpendicular	to	the	film.	Document	your	corrective	actions.	This	change	presents	as	architectural	distortion,	mimicking	a	spiculated	carcinoma	(Figures	10-31	and	10-32).	In	fact,	the	resulting	image	should	mimic	the
results	of	the	MLO,	however,	the	MLO	images	the	lateral	portion	of	the	breast	(where	most	cancer	occurs)	closer	to	the	image	receptor	for	sharper	detail.	The	estimated	lifetime	risk	of	developing	breast	cancer	for	U.S.	females	is	1	in	8.	Studies	of	patients	who	are	likely	to	have	additional	studies	within	a	year	are	often	stored	here,	such	as	cancer
patients	undergoing	radiation	therapy.	so	this	procedure	takes	longer	than	the	TRAM	Flap.	Note	that	the	detector	assembly	is	different.	There	is	a	small,	low-contrast	spiculated	mass	in	the	right	upper-outer	quadrant	that	was	not	marked	by	the	CAD	system.	The	abnormality	has	moved.	Wherever	the	Figure	13-5	The	RMI	156	Mammography	Phantom
in	place	on	the	breast	tray,	ready	for	the	exposure.	It	also	determines	if	misdiagnoses	are	due	to	imaging	flaws	such	as	improper	positioning	techniques,	or	to	interpretive	difficulties.	If	the	duct	is	filled	with	fluid,	the	contrast	agent	will	replace	it,	and	fluid	the	same	color	as	the	discharge	may	flow	out	of	the	ductal	opening.	Young,	Sickles,	Tabar,
Bassett,	Feig,	McLelland,	Dowd,	Alcorn,	Strax,	and	Hall,	and	countless	other	visionaries	helped	lay	the	groundwork	with	new	techniques,	positioning,	and	clinical	practice	to	elevate	mammography	and	women’s	health	care	to	the	levels	we	currently	practice.	Rapid	advancements	during	the	1980s	and	1990s	improved	MRI	scanning:	the	introduction	of
faster	and	more	powerful	computers;	a	host	of	improvements	in	the	use	of	magnets;	innovative	coils;	and	modified	RF	pulse	sequences	to	excite	the	hydrogen	protons	to	make	them	obey	complicated	sequences	of	radio	pulse	commands	delivered	by	a	computer.1,2	By	1982	there	were	only	a	few	NMR	machines	in	the	world	used	for	diagnostic	imaging;
today	they	are	found	in	virtually	every	medical	diagnostic	center.	The	hydrogen	atom’s	property	of	spin	with	its	two-phase	cycle	is	the	basis	for	MRI.	This	tactic	is	the	same	principle	that	Eklund22	describes	in	elevating	the	inframammary	fold	for	routine	mammography.	In	elastography,	the	mechanical	properties	of	breast	tissue	are	measured	from
point	to	point	within	the	breast	by	ultrasound.	Br	Med	J.	If	for	whatever	reason	the	images	do	not	reach	some	of	the	selected	destinations,	the	technologist	is	able	to	resend	the	images.8,14,19	Physician	Review	Station	Softcopy	review	of	the	digital	mammogram	images	takes	place	at	the	radiologist’s	review	station.	The	mammography	unit	should	have
moving	grids	in	two	sizes:	18		24	cm	and	24		30	cm.	Gradient-echo	pulse	sequences	permit	small	flip-angle	excitations,	which	preserve	most	of	the	longitudinal	magnetization	and	therefore	reduce	or	eliminate	the	time	required	for	recovery	of	longitudinal	magnetization	before	repeating	the	pulse	sequence.	In	direct	opposition,	xeroradiography	used	a
low-contrast	technique	to	allow	for	even	densities	on	the	resulting	image	from	structures	as	radiolucent	as	the	skin	to	structures	as	radiopaque	as	the	ribs.	For	15	years,	I	(coauthor,	SL)	have	been	part	of	the	faculty	for	three	national	medical	education	companies	that	provide	initial	training	classes	for	technologists	entering	the	mammography	field.
This	figure	illustrates	how	the	abnormality	could	be	missed	with	shorter	throw	instruments.	However,	healthy	cells	will	repair	the	damage	over	time:	hair	grows	back,	mouth	sores	heal,	nausea	ends,	and	appetites	return.	An	extra	view	for	missed	breast	tissue	should	demonstrate	the	omitted	breast	tissue	to	justify	adding	another	dose	of	radiation	to
the	patient.	What	has	happened	to	the	installed	base	of	analog	machines?	Request	patients	not	to	use	these	products	on	the	day	of	their	examination.	Carcinogenesis	A	multistep	process	that	requires	time	for	a	cascade	of	events	that	results	in	cancer.	Comfort	Create	a	sense	of	personal	space	with	small	private	rooms	and	small	seating	areas.	If	the
controlling	factors	(either	kV	Chapter	11	/	Analog	Mammography	Machines,	Processors,	and	Films	•	239	8	microns	rotor	horizontal	e	tub	axis	anode	electron	=	anode	angle	=	tube	tilt	angle	D	=	breast	thickness	SID	=	Source	to	Image	Distance	cathode	B1	B2	B3	SID	x-rays	l	x-ray	centra	chest	wall	compression	plate	D	3°	7°	anode	side	central	ray
cathode	side	11°	Figure	11-30	Illustrates	heel	effect—self-absorption	of	x-rays	in	the	upper	target	layer.	This	decision	should	be	made	by	the	radiologist	before	performing	the	FNAC	procedure,	based	on	the	patient’s	imaging	and	clinical	evaluations.1	During	clinically	or	ultrasound-guided	FNAC	of	a	lesion,	the	patient	may	sit	or	may	be	supine—
whichever	position	is	best	for	the	radiologist	to	palpate	or	image	the	mass	and	fix	it	in	place.	See	Ductography	Contrast-to-noise	ratio	(CNR),	337	in	FFDM	testing,	374	Control	panel,	of	mammography	unit,	220f,	221	“Cooper’s	droop,”	65	Cooper’s	ligaments,	65,	65f,	72f	Core	biopsy,	410,	507	biopsy	instrument,	432–435	spring-loaded	devices,	433,
433f	stroke	of,	433,	434f	vacuum	assisted	biopsy	device,	434,	434f	calibration	of	stereotactic	system,	441	multiple	sampling,	449,	453	needles	and	probes,	435,	435f,	436f	prefire	position	of,	439–441,	440f,	441f	prefire	stereo	images,	446–449	procedure	for	acquire	stereo	pair,	425,	428f	coordinates	for,	425	initial	preparation,	425	placement	of	biopsy
needle,	430,	430f	positioning	of	patient,	425	postfire	stereo	images,	430,	431f,	432	poststudy	images,	432	prefire	stereo	images,	430,	431f	sampling	of,	425	scout	image	of	patient,	425	specimen	radiography,	432,	433f	tissue	marker	clips,	432,	432f	transfer	coordinates,	425,	429f	programming	needle	length,	438–439	sampling	sequence,	435–436
targeting	of	abnormality	identification,	441–443,	441f,	442f,	452f	accuracy	of,	445–446	procedure	for,	444–445,	444f,	445f	on	scout	image,	443–444,	443f	Correction	component,	of	flat-fielding,	337	Cost,	of	FFDM	conversion,	360	Cost,	of	medical	care	early	detection	and,	24–25.	Even	without	this	equipment,	pendent	positioning	can	still	be	utilized	by
having	the	patient	step	back	slightly	from	the	C-arm	and	bending	forward	slightly	from	the	waist	for	all	projections.	Implant	Removal	Patients	may	choose	to	remove	or	replace	an	implant	for	many	reasons	including	severe	contracture,	deflation,	or	proven	leak.	Ethernet	is	a	frame-based	computernetworking	technology	that	operates	over	various
types	of	physical	media.	Breast	cancer	continues	to	be	a	major	killer	of	women	in	the	United	States.	With	the	lateral	portion	of	the	breast	on	the	image	receptor,	rotate	the	patient’s	hips	and	shoulders	inward	to	include	posterior	tissue	and	the	IMF.	Beryllium	The	chemical	element	of	atomic	number	4,	a	hard	gray	metal.	Tabular	grains	were	designed
in	1983,	and	were	used	briefly	in	mammography.	Once	the	responses	come	in,	you	can	compare	and	eliminate	the	unqualified	candidates,	then	schedule	meetings	with	the	finalists.	Excluding	the	IMF	may	eliminate	posterior	breast	tissue	from	being	visualized.	Look-up	table	(LUT)	A	“library”	of	images	of	body	parts	is	used	for	a	quick	comparison	of
the	image	to	acceptable	existing	images.	Craniocaudal	(CC)	views	indicate	whether	the	lesion	lies	in	the	medial	half	of	the	breast	or	in	the	lateral	half.	Pfleiderer	S,	Reichenbach	JR,	Azhari	T,	et	al.	Technically,	it	is	a	partial	mastectomy	with	a	variable	amount	of	tissue	removed;	thus,	the	categories	of	lumpectomy:	partial	mastectomy,	re-excision,
quadrantectomy,	and	wedge	resection.	If	the	coordinates	of	the	needle	position	do	not	match	the	original	calculated	coordinates	(allowing	for	prefire	back-off),	then	a	needle	placement	error	is	most	likely	due	to	a	mechanical	or	computer	error	(Figure	20-48).	•	Spring	loaded	14	gauge	17	mg	•	Vacuum	assisted	14	gauge		35	to	40	mg	11	gauge		83	to
110	mg	8	gauge		250	to	310	mg	The	length	of	the	needle	is	a	consideration	also,	as	the	needle	length	directly	correlates	with	accessible	depth,	superimposition	of	the	biopsy	instrument	in	the	biopsy	window,	and	the	amount	of	available	working	space	(Figure	20-30).	IN	THE	BEGINNING	THE	TIMES	THEY	WERE	A-CHANGIN’:	1960s	The	turbulent
1960s	were	a	watershed	for	changes	in	society,	feminist	politics,	and	mammography.	The	electrons	form	the	digital	image.	This	view	is	a	true	orientation	of	tissue	to	the	nipple	(i.e.,	measurement	of	a	lesion’s	distance	superior	or	inferior	to	the	nipple	is	a	true	measurement).	Figure	7-16	Some	FFDM	units	require	shifting	the	compression	paddle	to	the
left	or	right	to	facilitate	correct	positioning	of	the	MLO	view.	Acquire	the	Stereo	Pair	Acquire	the	two	images	that	form	the	stereo	pair	according	to	the	manufacturer’s	recommendations	(Figures	20-22C,D).	Pulse	sequences	have	undergone	an	evolution	with	constant	emergence	of	new	and	novel	acquisition	schemes.	The	chart	does	not	indicate
whether	the	processing	conditions	are	optimized.	Mammography	screening	is	saving	thousands	of	lives,	but	will	it	survive	medical	malpractice?	(Continues	on	next	page)	442	•	Unit	4	/	Diagnostic	Procedures	and	Breast	Cancer	Treatment	B	C	Figure	20-41	(continued)	On	the	stereo	images	(B),	the	abnormality	is	well-visualized	on	the	left-hand	image
but	not	on	the	right.	Lymphocyte	A	small	white	blood	cell	that	plays	a	major	role	in	defending	the	body	against	disease.	Survey	predicts	big	loss	of	practitioners	to	retirement,	changing	work	patterns.	For	patients	with	metastatic	lesions,	the	median	time	of	survival	is	2	years.	Hospital	information	system	(HIS)	A	comprehensive	information	system
dealing	with	all	aspects	of	the	hospital	operation	such	as	admission,	treatment,	and	billing.	The	“rolled”	view4	as	described	by	the	ACR	addresses	the	question	of	superimposition	of	tissue	in	the	CC	projection.	(B)	Subject	contrast	versus	kilovolt	peak	for	a	5-cm	thick,	75%	glandular—25%	adipose	tissue–equivalent	phantom.	This	is	evident	from	the
sharing	of	clonal	chromosome	changes	by	DCIS	and	adjacent	invasive	cancers.	When	the	radiologist	finishes	“peppering”	the	needle	in	the	lesion,	the	assistant	slowly	and	smoothly	releases	the	syringe’s	negative	pressure.	Digital	image	standardization.	•	383	Unfortunately,	as	in	any	language,	sometimes	there	are	disparities	in	the	interpretation,	and
information	can	be	lost	in	translation—in	this	case	from	one	manufacturer	to	another,	within	the	DICOM	header.	BrCA1	carriers	reap	great	benefits	from	removal	of	their	ovaries,	which	reduces	their	risk	for	developing	ovarian	cancer	by	85%;	but	this	surgery	does	not	influence	their	risk	of	developing	breast	cancer.	As	our	minds	decide	what	we	want
to	see,	and	how	we	want	to	see	it,	we	turn	to	digital	technology	for	solutions	to	these	present	needs	and	our	future	hopes.	Roentgenologic	study	of	the	breast.	Aromatase	Inhibitors	AIs	are	effective	in	treating	postmenopausal	women	with	ER,	PR	tumors.	Wide	area	network	(WAN)	A	computer	network	covering	a	wide	geographic	area.	If	a	facility	does
not	request	that	patients	refrain	from	Chapter	3	/	Patient	Considerations	A	B	C	D	•	37	Figure	3-3	(A)	Calcifications	that	are	typical	of	carcinoma	follow	a	ductal	pattern	toward	the	nipple.	Correlation	between	physical	appearance	and	the	mammogram	is	necessary	to	rule	out	breast	disease.	Primarily	due	to	film	processing	time	in	the	darkroom,	analog
imaging	consumes	more	of	the	technologist’s	time;	average	time	to	complete	a	case	is	21.6	minutes.	Electropotential	measurements	as	a	new	diagnostic	modality	for	breast	cancer.	The	CAD	algorithms	are	applied	to	the	image	seamlessly	through	the	computer	network,	without	the	need	for	any	additional	staff	or	technologist	time.	Conversely,	some
situations	will	require	flexibility	and	application	of	all	the	technologist’s	skills.	CLUES	FOR	DETECTION	Experienced	investigators	have	identified	specific	conditions,	patterns,	locations,	and	mammographic	clues	that	may	aid	in	the	detection	process.	Again,	for	each	exposure,	the	cassette,	AEC	receptor	placement,	and	density	setting	remain
constant.	1977;50:626–628.	The	use	of	higher	kVp	and	harder	metal	targets/filters	results	in	lower	contrast.	(6)	MRI	has	postprocessing	capabilities	not	possible	with	analog	mammography.	The	optical	densities	(OD)	displayed	on	film	are	limited	to	100	shades	of	gray,	not	all	of	which	can	be	displayed	at	any	one	time	because	the	OD	of	the	film	is
limited	and	fixed	and	is	determined	•	321	by	the	x-ray	exposure	technique.	It	enables	communication	across	the	network.	2009;22:28–29.	This	four-view	mammogram	illustrates	a	large	area	of	asymmetry	(arrowheads)	on	the	left	MLO	view.	See	also	Mammograms	analog,	5	Baby	Boomer	population	explosion,	effect	on,	45–49	barriers	for	performing,
25	breast	conservation	therapy	and,	172,	174f	clues	for	detection	of	benign	or	malignant	mass,	92	compression	in,	38	Index	computer-aided	detection	(CAD)	in,	264–270	contrast	in,	337–338	cost-effectiveness	of,	25f	development	of,	11–13,	219t	digital,	5	fears	associated	with,	39	on	FFDM,	506–507	on	film/screen,	506–507	guidelines,	20–22,	39–40
history	of,	1–13	early	developments	in,	4–5	low-contrast	images	of	early	mammography,	5	machines,	342,	342f	early,	5f	IRSD	in,	342t	misdiagnosis	in,	26–27	MRI	vs.,	490	noise	in,	338	patient	preparation,	35–37	caffeine	restriction,	35–36,	36t	deodorant	and	powder	restrictions,	36–37,	37f	radiation	dosage	in,	39	resolution	in,	338	screening	trials	in
Sweden,	18,	19f	services,	closure	of,	49–50	Mammography	Accreditation	Program	(MAP),	27,	219,	284	Mammography	film.	Key	Terms	•	American	College	of	Radiology	Imaging	Network	(ACRIN)	Digital	Mammographic	Imaging	Screening	Trial	(DMIST)	•	bandwidth	358	•	•	•	•	•	data	compression	fit	to	film	Kaizen	PACS	administrator	pixel	to	pixel	•	•
•	•	•	productivity	request	for	proposal	storage	true	size	workflow	Chapter	16	/	Digital	Integration	and	Workflow	in	Mammography	TRANSITIONING	FROM	FILM/	SCREEN	TO	FULL	FIELD	DIGITAL	MAMMOGRAPHY	The	mammography	world	changed	in	September,	2005,	when	the	results	of	the	American	College	of	Radiology	Imaging	Network
(ACRIN)	Digital	Mammographic	Imaging	Screening	Trial	(DMIST)	were	released.1	The	trial	was	designed	to	compare	the	performance	of	digital	mammography	to	film/screen	mammography.	If	necessary,	drape	equipment	and	patient	in	case	of	blood	spatter	(especially	important	with	upright	systems).	They	like	to	have	fun,	delight	in	new	experiences,
and	expect	to	live	longer	and	healthier	lives	than	their	parents.	The	difference	in	density	between	the	density	in	the	center	of	the	added	acrylic	disk	and	the	area	adjacent	to	it	is	used	to	assess	the	image	contrast.	This	point	is	known	as	the	“high-tide”	point.	The	final	MQSA	rules	require	tracking	of	all	mammography	patients,	and	the	mammography
reports	of	all	patients	whose	mammograms	are	read	positive	for	cancer	must	be	correlated	with	their	pathology	reports.	1996;21(4):277–291.	The	IMF	should	•	127	Figure	7-36	Hip	placement.	Default	display	protocol	(DDP)	The	program	setting	within	a	PACS	workstation	that	determines	how	images	are	to	be	displayed	for	the	optimum	efficient	use
by	the	user	of	the	workstation.	Xeromammography	was	a	wonderful	imaging	technique,	but	its	time	had	come;	now	screen-film’s	time	has	come.	Finally,	the	whiteon-white	image	in	the	younger	woman’s	mostly	glandular	breasts	further	compounds	the	inaccuracy	rate.	The	area	of	the	breast	most	vulnerable	to	motion	in	the	MLO	projection	is	the



posterior/inferior	and	the	anterior/central	aspect.	An	understanding	of	the	interrelationships	between	these	six	features	will	enable	the	technologist	to	maximize	a	unit’s	strengths	and	to	minimize	its	deficiencies.	Control	of	Breast	Cancer	through	Mass	Screening.	Analog	and	digital	mammography	have	strengths	and	weaknesses	as	well.	However,	if
there	is	a	recurrence	and	the	patient	was	previously	treated	with	radiation,	the	breast	cannot	again	be	treated	with	radiation.	This	book	is	protected	by	copyright.	This	may	occur	from	mechanical	failure	or	negative	stroke	margin.	The	flow	cytometer	can	measure	each	of	several	different	parameters	simultaneously	for	individual	cells	and	store	these
on	a	computer	disk.	(Source:	National	Center	for	Health	Statistics.	Mammographic	Appearance	of	Autologous	Reconstruction	Autologous	reconstruction	has	a	fatty	appearance,	and	some	density	that	represents	the	muscle	component	of	the	flap	(Figure	10-41).	One	type	occurs	in	the	larger	ducts	near	the	nipple,	producing	a	unilateral	spontaneous
discharge.	The	peak	incidence	for	developing	breast	cancer	is	age	75	to	79;	the	median	age	at	diagnosis	is	61.3	Today	61%	of	all	breast	cancers	are	considered	local	disease	because	it	is	confined	to	the	breast;	31%	is	regional	disease—it	has	spread	outside	the	confines	of	the	breast.	STAR	(Study	of	tamoxifen	and	raloxifene)	found	raloxifene	to	be
equivalent	in	effectiveness	to	tamoxifen	in	high-risk	postmenopausal	women,	but	that	raloxifene	has	fewer	side	effects.	This	is	a	natural	host	reaction.	This	paperless	system	does	not	come	with	erasers	or	whiteout.	The	patient	should	relax	her	shoulders	and	upper	torso	reflecting	a	poor	upper	posture,	but	keeping	her	knees	straight.	Lower	the
compression	as	the	breast	is	held	in	place	(Figure	7-57).	Cohen	E.	Radiation	is	used	to	kill	any	cancer	cells	left	behind	after	surgery.	Structured	report	(SR)	In	the	DICOM	context,	a	document	that	contains	a	hierarchical	structured	content.	Ultrasound	is	often	used	as	a	diagnostic	tool	in	women	with	dense	tissue,	following	a	mammogram	that	is
indeterminate,	and	for	women	with	palpable	areas	of	concern.	When	evaluating	audit	data,	know	which	definition	of	PPV	is	being	used	to	calculate	the	data	to	accurately	interpret	the	data	and	compare	it	with	published	outcomes	or	with	another	facility’s	outcome.	The	abnormality	can	be	easily	seen	on	the	stereo	images,	demonstrating	proper
directional	shift.	Today	classified	advertisements	in	our	national	radiographic	journals	seek	mammography-certified	technologists	and	radiologists.	If	the	request	is	considered	sound,	the	FDA	will	grant	an	investigational	device	exemption	(IDE),	which	allows	the	device	to	be	used	on	patients,	with	informed	consent,	only	for	the	purpose	of	gathering
clinical	data	in	a	trial.	Hilus	An	indentation	in	the	surface	of	an	organ,	where	blood	vessels,	ducts,	nerve	fibers,	etc.,	enter	or	leave.	Notice	the	lucencies	from	the	migration	of	fat	into	the	surgical	scar.	How	can	you	be	certain	that	you	produce	the	best	possible	mammogram	films?	Each	view	reveals	specific	areas	of	the	breast	well	and	other	areas	not
as	well,	or	not	at	all.	Environmental	Artifacts	As	stated	earlier	in	the	chapter,	proper	air	quality	and	cleanliness	of	the	darkroom	environment	are	important	in	preventing	artifacts.	CancerConsultants.com.	The	appointment	secretary,	the	receptionist,	and	the	technologist	should	all	question	the	patient	about	possible	problems	she	may	have.	An	upside
down	CC	view.	1995;68:958–962.	The	basis	for	the	mammography	community	seeking	higher	reimbursement	is	anchored	in	the	historically	low	reimbursement	rate	for	mammograms,	increases	in	inflation	since	these	rates	were	established,	the	higher	cost	of	all	new	equipment,	and	increases	in	salary	for	employees.	Calibration	Daily	Quarterly
Repeat/reject	rate	Compression	check	Monthly	Semiannually	Printer	artifact	evaluation	SMPTE	Printer	artifact	evaluation	Visual	check	Shutdown	and	reboot	Monitor	Warm-up	Flat	field	for	uniformity	and	artifacts	(X2—	Mo	and	Rh)	ACR	phantom	Selenia	Model	Weekly	Hologic	Manufacturer	DR	CNR	Detector	calibration	SNR	Printer	check	Artifact
detection	Phantom	Novation	Siemens	Compression	force	Compression	force	Visual	checklist	Repeat	analysis	Repeat	analysis	AOP	mode	and	SNR	check	MTF	and	CNR	measurement	Viewbox	and	viewing	conditions	Phantom	200D,	DS,	Essential	Monitor	cleaning	Reboot	Flat	Field	GE	Compression	force	System	resolution	(detector	alignment/	scan
speed	uniformity)	System	operation	Repeat/	reject	rate	Phantom	image	quality	Detector	calibration	Flat	field	Phantom	image	acquisition	Laser	image	quality	SenoScan	Fischer	Repeat	analysis	Acq.	What	could	possibly	go	wrong?	(C)	X-ray	of	a	benign	mass.	For	women	50	to	69	years	of	age,	there	is	approximately	a	20%	to	35%	reduction	in	mortality;
for	40to	49-year-olds,	a	20%	reduction.49	This	coincides	with	the	increased	use	of	screening	mammography	and	the	federal	government’s	enactment	of	the	Mammography	Quality	Standards	Act	(MQSA)	in	October	1994.	PATIENT	FOLLOW-UP	When	a	radiology	practice	tells	a	patient	that	she	has	to	come	in	for	more	tests,	she	will	undoubtedly	be
nervous.	Feb.	T2	is	the	very	brief	time	it	spins	fastest	during	its	strongest	oscillation	and	while	sending	its	signal.	Ask	if	she	has	ever	had	surgery	on	her	breasts,	and	the	reason	for	the	surgery,	and	if	she	has	breast	implants	(as	required	by	the	Mammography	Quality	Standards	Act	[MQSA]).6	Her	answers	may	require	a	deviation	from	routine	views,
and	the	exact	procedure	can	then	be	explained.	Cleaning	the	viewboxes	weekly	helps	minimize	these	issues.	For	mammography,	regulations	require	technologist	reviews	requested	views	before	performing	exam	A	B	technologist	adds	notes	about	exam	Figure	18-3	PACS	workstations	allow	the	radiologist	(A)	and	the	technologist	(B)	to	communicate
with	each	other.	(Images	courtesy	of	Hologic,	Bedford	MA,	and	American	Mammographics,	Chattanooga,	TN.)	Chapter	7	/	Mammographic	Positioning	A	•	113	B	Figure	7-13	The	MammoSpot	(A)	from	American	Mammographics	provides	compression	to	both	the	superior	and	inferior	aspects	of	the	breast	(B).	differences	may	be	developmental;
however,	a	shrinking	or	enlarging	breast,	unilaterally,	can	indicate	underlying	carcinoma.	The	image	is	scored	according	to	what	the	reader	sees	on	the	film.	Summary	of	LMO	Positioning	1.	•	83	grapher.	What	are	their	alternatives?	Baum	M.	Miner	HT,	Wang	J,	Neely	AE,	et	al.	Collimation	Tight	collimation	to	the	breast,	which	was	necessary	to
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