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Benign Breast Disorders (BBDs)

u Benign breast disorders (BBDs) represent 90% of breast-

related complaints and abnormalities; may be detected 

incidentally or may be detected clinically or 

radiographically. 

u BBDs can be classified as follows: 

1. Aberrations of normal development and involution (ANDI) 

2. Pathologic classification

3. Clinical classification

4. Classification based on the risk for malignancy 
Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). 
Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



BBD: ANDI Classification

u Classifies BBD in relation to the normal processes of reproductive life and 
involution through a spectrum of breast conditions that range from “normal” 
to “disorder” to “disease” 

u suggests that BBDs are a result of minor aberrations in the normal 
development process, hormonal response, and involution of the breast

u subdivided histologically by their potential future cancer risk 
u Non-proliferative disorders: no increased risk 
u Proliferative disorders without atypia: mild to moderate increase in risk 
u Atypical hyperplasia: substantial increase in risk

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). 
Comprehensive Gynecology 8th edition, 2022. Chapter 15. 
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Simple	 breast	 cysts,	 occurring	 in	 35%	 of	 reproductive	 aged	
women,	represent	the	most	common	nonproliferative	breast	lesion	
(ACOG	Practice	Bulletin	164,	2016).	Radiologically	simple	breast	
cysts	(without	septa	or	mural	thickening)	are	almost	always	benign	
and	can	be	managed	expectantly.	Aspiration	is	typically	reserved	to	
alleviate	symptoms.	Mild	hyperplasia	and	simple	papillary	apocrine	
change	are	relatively	rare	benign	nonproliferative	lesions.

Fibroadenomas,	composed	of	fibrous	and	epithelial	elements,	
are	 the	 most	 common	 benign	 solid	 breast	 neoplasms	 (15%	 to	
20%)	and	are	often	noticed	accidentally	while	bathing.	They	most	
often	occur	in	adolescents	and	young	women	(peak	incidence	at	
age	20	to	24)	and	are	related	to	an	aberration	in	normal	lobular	
development.	 They	 demonstrate	 hormonal	 dependence,	 lactate	
during	pregnancy,	and	involute	to	be	replaced	by	hyaline	connec-
tive	tissue	during	perimenopause.	Fibroadenomas	represent	12%	
of	breast	masses	after	menopause.	Clinically	they	usually	present	
as	solitary,	slow-growing,	painless,	freely	mobile,	firm,	solid	breast	
masses.	The	average	size	is	2.5	cm,	and	they	usually	remain	fairly	
constant	in	size.	Giant	fibroadenoma,	larger	than	5	cm,	are	rare.	
Hyperplastic	 lobules	 histologically	 resembling	 fibroadenomas		
are	 present	 in	 virtually	 all	 breasts.	 All	 the	 cellular	 elements	 of	
fibroadenomas	are	normal	on	conventional	and	electron	micros-
copy,	and	the	epithelium	and	myoepithelium	maintain	a	normal	
relationship.

On	clinical	examination	it	may	be	difficult	to	distinguish	a	fi-
broadenoma	from	a	cyst.	In	fact,	diagnosis	based	solely	on	CBE	is	
correct	66%	of	the	time.	Importantly,	imaged	complex	cysts	and	
any	 cysts	with	 solid	 areas	 should	 be	 biopsied	 or	 excised.	Ultra-
sound	is	the	initial	noninvasive	study	to	differentiate	a	solid	versus	
a	 cystic	 mass	 because	 mammography	 is	 rarely	 indicated	 in	 a	
woman	younger	than	35	with	fibroadenomas.	Core	needle	biopsy	
is	 indicated	when	the	cause	of	a	palpable	mass	cannot	be	estab-
lished.	Surgical	evaluation	is	appropriate	for	any	mass	(at	any	age)	
that	exhibits	a	rapid	increase	 in	size.	Fibroadenomas	can	be	fol-
lowed	 clinically.	 Surgical	 excision	 of	 fibroadenomas	 should	 be	
considered	if	they	are	symptomatic	or	to	relieve	anxiety	related	to	
the	palpable	mass.	They	have	a	“rubbery”	consistency,	are	usually	
well	 circumscribed,	 and	 are	 easily	 delineated	 from	 surrounding	
breast	 tissue	 in	approximately	95%	of	cases	 (Fig.	15.6).	Nonop-
erative	management	 can	be	 considered	 for	 small,	 asymptomatic	
fibroadenomas	in	women	younger	than	35	if	clinical	examination,	
imaging	evaluation	 (either	mammogram	or	ultrasound),	 and	bi-
opsy	(usually	core	needle)	results	are	100%	concordant.	Approxi-
mately	35%	of	fibroadenomas	will	disappear,	and	approximately	
10%	 shrink	when	 followed.	Conservative	management	 requires	
continued	 surveillance	 at	 6-month	 intervals	 for	 at	 least	 2	 years.	
Despite	 the	 option	 of	 conservative	management,	 many	 women	
prefer	to	have	the	fibroadenoma	excised.	Excision	should	be	per-
formed	through	a	cosmetically	placed	inframammary,	axillary,	or	

TABLE 15.2 Breast Lesions and Breast Cancer Risk

Data from Morrow M, Schnitt SJ, Norton L Current management of  
lesions associated with an increased risk of breast cancer. Nat Rev 
Clin Oncol 2015;12:227–38.

Lesion Type Lesion Subtype*

Aggregate Relative 
Risk of Future Breast 
Cancer (95% CI)

Nonproliferative Simple cysts
Mild hyperplasia (usual 

type)
Papillary apocrine 

change

1.17 (0.94-1.47)†

Proliferative 
without 
atypia

Fibroadenoma
Giant fibroadenoma
Intraductal papilloma
Moderate/florid hyperpla-

sia (usual type)
Sclerosing adenosis
Radial scar

1.76 (1.58-1.95)†

Atypical  
hyperplasia

Atypical ductal hyperplasia
Atypical lobular hyperplasia

3.93 (3.24-4.76)†

Lobular  
carcinoma 
in situ

6.9-11‡

*Dupont WD, Page DL. Risk factors for breast cancer in women with 
proliferative breast disease. N Engl J Med 1985;312:146–51.

†Dyrstad SW, Yan Y, Fowler AM, Colditz GA. Breast cancer risk associ-
ated with benign breast disease: systematic review and meta-analysis. 
Breast Cancer Res Treat 2015;149:569–75.

‡Confidence interval not reported.

TABLE 15.1 ANDI Classification of Benign Breast Disorders

Normal Disorder Disease

Early reproductive years  
(age 15-25)

Lobular development
Stromal development
Nipple eversion

Fibroadenoma
Adolescent hypertrophy
Nipple inversion

Giant fibroadenoma
Gigantomastia
Subareolar abscess

Later reproductive years  
(age 25-40)

Cyclical changes of menstruation
Epithelial hyperplasia of pregnancy

Cyclical mastalgia
Nodularity
Bloody nipple discharge

Incapacitating mastalgia

Involution (age 35-55) Lobular involution
Duct involution
Dilation
Sclerosis
Epithelial turnover

Macrocysts
Sclerosing lesions
Duct ectasia
Nipple retraction
Epithelial hyperplasia

Periductal mastitis
Epithelial hyperplasia with atypia

ANDI, Aberrations of normal development and involution.

Most	commonly	BBD	involves	pain,	discharge,	or	a	mass.	In-
fection	or	mastitis	is	less	common.	These	symptoms	and	subse-
quent	physical	findings	may	result	in	denial,	anxiety,	and	fear	as	
patients	worry	that	the	symptoms	represent	cancer.	The	increase	
in	size,	density,	and	nodularity	during	the	second	half	of	the	men-
strual	cycle	is	often	associated	with	increased	sensitivity	or	breast	
pain.	 Importantly,	 cancer-related	 breast	 pain	 is	 generally	 a	 late	
symptom	and	 is	a	 lone	presenting	symptom	in	 less	 than	6%	of	
women	with	malignant	 disease.	Nipple	 discharge	 is	 also	 a	 less	
common	sign	of	 cancer.	The	correlation	of	 a	mass	with	malig-
nancy	is	dependent	on	the	patient’s	age.	The	incidence	of	BBD	
begins	to	rise	during	the	second	decade	of	life	and	peaks	in	the	
fourth	and	fifth	decades,	as	opposed	to	malignant	diseases,	whose	
incidence	continues	to	increase	after	menopause.
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FIBROADENOMAS

u composed of fibrous and epithelial elements
u the most common benign solid breast neoplasms 

(15% to 20%) and are often noticed accidentally 
while bathing. 

u most often occur in adolescents and young 
women (peak incidence at age 20 to 24)

u hormonally dependent, lactate during 
pregnancy, and involute (replaced by hyaline 
connective tissue during perimenopause)

https://www.breastsurgeryireland.com/fibroadenoma-general-
reconstructive-aesthetic-breast-surgery-dublin.htmlGershenson DM, Lentz GM, Valea F, Lobo RA (eds). 

Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



FIBROADENOMAS

u present as solitary, slow-growing, painless, freely 
mobile, firm, solid breast masses. 

u They have a “rubbery” consistency, are usually 
well circumscribed, and are easily delineated 
from surrounding breast 

u The average size is 2.5 cm, and they usually 
remain fairly constant in size. 

https://www.breastsurgeryireland.com/fibroadenoma-general-
reconstructive-aesthetic-breast-surgery-dublin.html

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). 
Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



FIBROADENOMAS

u Ultrasound is the initial noninvasive study to 
differentiate a solid versus a cystic mass 

u Core needle biopsy is indicated when the cause of a 
palpable mass cannot be established.

u Surgical evaluation is appropriate for any mass (at 
any age) that exhibits a rapid increase in size, with 
complex cysts  or solid areas

u Fibroadenomas can be managed conservatively: 
continued surveillance at 6-month intervals for at least 
2 years. 

https://radiopaedia.org/cases/fibroadenoma-of-the-breast-2
Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). 
Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



FIBROADENOMAS

u Nonoperative management  can be considered for 
small, asymptomatic fibroadenomas in women 
younger than 35 or  if clinical examination, imaging 
evaluation (either mammogram or ultrasound), and 
biopsy (usually core needle) results are 100% 
concordant. 

u Surgical excision of fibroadenomas should be 
considered if they are symptomatic or to relieve 
anxiety related to the palpable mass. 

https://radiopaedia.org/cases/fibroadenoma-of-the-breast-2
Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). 
Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



FIBROADENOMAS

u when accompanied by complex cysts larger than 
3 mm in diameter, sclerosing adenosis, epithelial 
calcification, or papillary changes 
à increased risk of breast cancer

u Women with fibroadenomas should be made 
aware of this risk and encouraged to maintain 
continued close surveillance. 

u The postoperative risk of recurrent fibroadenoma 
is approximately 20%. 

https://screening.iarc.fr/atlasbreastdetail.php?Index=083&e=

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). 
Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Phyllodes tumors

u previously termed Cystosarcoma phyllodes
u Rare (2.5% of fibroepithelial tumors and < 1% of breast 

malignancies) 
u The typical age of onset: fourth and fifth decades of life
u may be benign, borderline, or malignant.
u often grow rapidly
u Histologically, stromal elements dominate and will invade 

the ducts in a “leafy” projection

https://en.m.wikipedia.org/wiki/File:Phyllodes_tumour.jpg
Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). 
Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Phyllodes tumors

u mammographic appearance as a rounded density with 
smooth borders is similar to that of fibroadenomas à
Mammography and ultrasonography are therefore 
unreliable 

u Locally aggressive, and require wide local excision with 1-
cm margins. 

u Malignant tumors metastasize hematogenously, and the 
risk of metastases is 25%;  local recurrence is common 
(0.20%), even with benign and borderline tumors. 

https://en.m.wikipedia.org/wiki/File:Phyllodes_tumour.jpgGershenson DM, Lentz GM, Valea F, Lobo RA (eds). 
Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Fibrocystic change

u previously designated fibrocystic disease, which is a 
common and natural maturation of breast tissue over time. 

u most common of all benign breast conditions 
u presents as a spectrum of changes throughout a woman’s 

reproductive age, with significant patient variation.
u The ICD-10 calls this diffuse cystic mastopathy. 
u represent an exaggeration of the normal physiologic 

response of breast tissue to the cyclic levels or ovarian 
hormones. 

u most common in women of reproductive age (20 to 50 
years)

https://www.medicine.com/condition/fibrocystic-breasts

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). 
Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Fibrocystic change

u Clinical signs include increased breast engorgement and 
density, excessive breast nodularity, fluctuation in the size of 
cystic areas, increased tenderness, and, rarely, spontaneous 
nipple discharge. 

u Signs and symptoms are typically more prevalent during the 
premenstrual state. 

u Associated mastalgia is bilateral, often difficult to localize, 
and most common in the upper, outer breast quadrants. 
Pain may radiate to the shoulders and upper arms. 

u The physical findings of excessive nodularity as a result of 
fibrocystic changes have been described as similar to 
palpating the “surface of multiple peas” or “grapelike 
structures”. 

https://www.mayoclinic.org/diseases-conditions/fibrocystic-breasts/
symptoms-causes/syc-20350438

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). 
Comprehensive Gynecology 8th edition, 2022. Chapter 15. 

https://www.mayoclinic.org/diseases-conditions/fibrocystic-breasts/


Fibrocystic change

u There are three general clinical stages of fibrocystic change
u mazoplasia (mastoplasia), is associated with intense 

stromal proliferation and occurs in the early reproductive 
years (20s). 
u Breast pain is noted primarily in the upper, outer breast 

quad- rants, with most tenderness in the axillary tail. 
u adenosis is characterized by marked proliferation and 

hyperplasia of ducts, ductules, and alveolar cells 
u Premenstrual breast pain and tenderness is less severe. 
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Initial	therapy	for	fibrocystic	change	involves	mechanical	support	
using	 a	 firm	 support	 or	 sports	 bra.	 Dietary	 changes	 to	 reduce	
methylxanthines	or	caffeine	exposure	have	been	helpful	in	reliev-
ing	 symptoms	 for	 some	women.	Although	confirmatory	medical	
studies	evaluating	the	benefit	of	these	dietary	changes	are	lacking,	
there	seems	to	be	little	harm	to	trying	this	inexpensive	option	for	
3	to	6	months.	The	only	dietary	substance	that	seems	to	correlate	
with	fibrocystic	symptoms	is	dietary	fat,	particularly	saturated	fat.	
Studies	have	demonstrated	a	dose-related	effect	between	increased	
saturated	fat	and	fibrocystic	breast	symptoms.	Incorporating	a	low-
fat,	nutrient-dense	diet	makes	 sense,	and	 limiting	 intake	of	 satu-
rated	fat	intake	should	be	considered	as	a	simple	therapeutic	tool	
for	the	management	of	women	with	symptomatic,	refractory	fibro-
cystic	changes.	Additionally,	some	advocate	limiting	or	eliminating	
alcohol	consumption	to	lessen	estrogen	levels.	Diuretics	are	some-
times	 prescribed	 during	 the	 premenstrual	 phase	 and	may	 lessen	
symptoms	of	breast	discomfort	and	engorgement.

Oral	contraceptives	or	supplemental	progestins	administered	
during	 the	 secretory	phase	of	 the	 cycle	have	 also	been	used	 to	
treat	 fibrocystic	 changes.	 Oral	 contraceptives	 are	 reported	 to	
decrease	the	incidence	of	fibrocystic	changes	by	30%	(Schindler,	
2013).	Unfortunately,	40%	of	women	will	have	recurrent	symp-
toms	after	discontinuation.

Danazol,	dosed	at	100,	200,	and	400	mg	daily	for	4	to	6	months,	
suppresses	 gonadotropins	 and	 effectively	 relieves	 symptoms	 and	
decreases	 breast	 nodularity	 in	!90%	of	 patients.	Unfortunately,	
virilizing	 side	 effects	 such	 as	 hirsutism,	 acne,	 and	 voice	 changes	
often	limit	its	use.	Danazol	therapy	for	6	months	or	more	should	
be	tapered	to	eliminate	side	effects.	The	beneficial	effects	of	dan-
azol	persist	for	several	months	after	discontinuation.

Oral	tamoxifen,	20	mg	daily,	is	superior	to	placebo	in	random-
ized,	 double-blind	 trials,	 and	 pain	 relief	 is	 reported	 to	 be	 sus-
tained	in	72%	of	women	for	more	than	1	year	after	discontinua-
tion.	Tamoxifen	administration	 restricted	 to	 the	 luteal	phase	of	
the	menstrual	cycle	abolishes	pain	 in	85%	of	women;	however,	
adverse	side	effects	are	common	(21%).	After	treatment,	25%	of	
women	 suffer	 recurrent	 pain	 within	 1	 year.	Tamoxifen	 10	 mg	
daily	can	be	prescribed	during	the	luteal	phase	of	the	menstrual	

cycle	and	results	in	similar	improvements	in	symptoms	but	with	
a	marked	reduction	in	adverse	effects.

The	 selective	 estrogen	 receptor	 modulator	 (SERM)	 cent-
chroman	(Ormeloxifene;	30	mg	twice	weekly),	a	weak	estrogen	
receptor	(ER)	agonist	and	a	strong	ER	antagonist,	demonstrated	
significant	efficacy	in	the	management	of	breast	pain	and	fibro-
cystic	 nodularity.	 On	 rare	 occasions,	 gonadotropin-releasing	
hormone	 (GnRH)	 agonists	 may	 benefit	 women	 with	 severe		
fibrocystic	change.

Mastalgia (Breast Pain)
More	 than	 two-thirds	 of	women	will	 experience	 breast	 pain	 at	
some	 time	 during	 their	 reproductive	 years,	most	 commonly	 in	
the	perimenopausal	 years.	Eleven	percent	 experience	moderate	
to	severe	cyclic	breast	pain	and	58%	experience	mild	discomfort.	
Breast	 pain	 commonly	 interferes	 with	 usual	 sexual	 activity	 in	
48%	and	with	physical	(37%),	social	(12%),	and	school	(8%)	ac-
tivity	 in	 others.	 Approximately	 90%	 of	 conditions	 that	 cause	
breast	pain	are	benign.	Breast	pain	is	typically	divided	into	cyclic	
pain,	 related	 to	 the	menstrual	 cycle,	 and	noncyclic	pain.	Cyclic	
pain	is	diffuse	and	bilateral	and	most	commonly	associated	with	
fibrocystic	changes.	Noncyclic	breast	pain	is	commonly	localized	
and	related	to	a	cyst.	Noncyclic	breast	pain	should	be	evaluated,	
particularly	in	older	women,	because	there	is	a	small	association	
with	malignancy.	Mammography	and	additional	imaging	can	be	
valuable.	 The	 differential	 diagnosis	 includes	 a	 cyst,	 chest	 wall	
pain,	radicular	pain,	costochondritis,	mastitis,	pregnancy-related	
pain,	prolactinomas,	and	medication	exposure	(Box	15.1).	Labo-
ratory	evaluation	should	include	human	chorionic	gonadotropin	
(HCG)	 and	 prolactin	 levels	 in	 premenopausal	 women.	 Breast	
cysts	occur	in	as	many	as	7%	of	women	during	their	lifetime	and	
may	 be	 therapeutically	 aspirated	 if	 they	 are	 simple.	A	 negative	
postaspiration	breast	examination	is	reassuring.	Recurring	simple	
cysts	can	be	followed	with	ultrasound,	typically	withholding	re-
peat	aspiration	for	symptomatic	cysts.	For	a	more	complex	cyst,	
a	more	detailed	workup	is	usually	necessary.	Patients	with	com-
plex	cysts	should	have	a	tissue	diagnosis	performed	with	a	core	
needle	biopsy	 if	 the	cysts	are	 symptomatic	or	 show	progressive	
changes	on	serial	sonography.	Pain	as	a	presenting	symptom	of	
malignancy	is	uncommon	in	general	and	is	extremely	rare	in	the	
absence	of	mass	or	skin	changes.	Breast	pain	treatment	is	directed	
at	the	cause;	however,	nonsteroidal	antiinflammatories	are	often	
useful	when	pain	is	idiopathic.

C
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Fig. 15.9  Fibrocystic changes from histologic section. Note fibrosis (F), 
adenomatous changes with increased ductal tissue (A), and cysts (C). 
 (From Stevens A, Lowe J. Human Histology. 3rd ed. Philadelphia: 
Mosby; 2005:392.) 

BOX 15.1 Medications Associated with Mastalgia

Antihypertensives
Atenolol and other beta-blockers
Hydrochlorothiazide
Methyldopa
Minoxidil
Spironolactone
Antidepressants and antipsychotic agents
Amitriptyline and other tricyclic antidepressants
Chlorpromazine/promethazine
Fluoxetine
Haloperidol
Hormonal agents
Estrogens
Progestins
Androgens
Ginseng
Clomiphene citrate
Digoxin
Chlorpropamide
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Fibrocystic change

u The cystic phase typically occurs another decade later, in women 
in their 40s.

u Typically there is no breast pain unless a cyst increases rapidly in 
size, with associated sudden pain, point tenderness, and a lump. 

u Cysts are tender to palpation and vary from microscopic to 5 
cm in diameter. 

u Complex cysts have internal septations, debris, or solid 
components and may require core needle biopsy if stability 
cannot be documented. The fluid aspirated from a large cyst is 
typically straw colored, dark brown, or green, depending on the 
chronicity of the cyst. 
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Initial	therapy	for	fibrocystic	change	involves	mechanical	support	
using	 a	 firm	 support	 or	 sports	 bra.	 Dietary	 changes	 to	 reduce	
methylxanthines	or	caffeine	exposure	have	been	helpful	in	reliev-
ing	 symptoms	 for	 some	women.	Although	confirmatory	medical	
studies	evaluating	the	benefit	of	these	dietary	changes	are	lacking,	
there	seems	to	be	little	harm	to	trying	this	inexpensive	option	for	
3	to	6	months.	The	only	dietary	substance	that	seems	to	correlate	
with	fibrocystic	symptoms	is	dietary	fat,	particularly	saturated	fat.	
Studies	have	demonstrated	a	dose-related	effect	between	increased	
saturated	fat	and	fibrocystic	breast	symptoms.	Incorporating	a	low-
fat,	nutrient-dense	diet	makes	 sense,	and	 limiting	 intake	of	 satu-
rated	fat	intake	should	be	considered	as	a	simple	therapeutic	tool	
for	the	management	of	women	with	symptomatic,	refractory	fibro-
cystic	changes.	Additionally,	some	advocate	limiting	or	eliminating	
alcohol	consumption	to	lessen	estrogen	levels.	Diuretics	are	some-
times	 prescribed	 during	 the	 premenstrual	 phase	 and	may	 lessen	
symptoms	of	breast	discomfort	and	engorgement.

Oral	contraceptives	or	supplemental	progestins	administered	
during	 the	 secretory	phase	of	 the	 cycle	have	 also	been	used	 to	
treat	 fibrocystic	 changes.	 Oral	 contraceptives	 are	 reported	 to	
decrease	the	incidence	of	fibrocystic	changes	by	30%	(Schindler,	
2013).	Unfortunately,	40%	of	women	will	have	recurrent	symp-
toms	after	discontinuation.

Danazol,	dosed	at	100,	200,	and	400	mg	daily	for	4	to	6	months,	
suppresses	 gonadotropins	 and	 effectively	 relieves	 symptoms	 and	
decreases	 breast	 nodularity	 in	!90%	of	 patients.	Unfortunately,	
virilizing	 side	 effects	 such	 as	 hirsutism,	 acne,	 and	 voice	 changes	
often	limit	its	use.	Danazol	therapy	for	6	months	or	more	should	
be	tapered	to	eliminate	side	effects.	The	beneficial	effects	of	dan-
azol	persist	for	several	months	after	discontinuation.

Oral	tamoxifen,	20	mg	daily,	is	superior	to	placebo	in	random-
ized,	 double-blind	 trials,	 and	 pain	 relief	 is	 reported	 to	 be	 sus-
tained	in	72%	of	women	for	more	than	1	year	after	discontinua-
tion.	Tamoxifen	administration	 restricted	 to	 the	 luteal	phase	of	
the	menstrual	cycle	abolishes	pain	 in	85%	of	women;	however,	
adverse	side	effects	are	common	(21%).	After	treatment,	25%	of	
women	 suffer	 recurrent	 pain	 within	 1	 year.	Tamoxifen	 10	 mg	
daily	can	be	prescribed	during	the	luteal	phase	of	the	menstrual	

cycle	and	results	in	similar	improvements	in	symptoms	but	with	
a	marked	reduction	in	adverse	effects.

The	 selective	 estrogen	 receptor	 modulator	 (SERM)	 cent-
chroman	(Ormeloxifene;	30	mg	twice	weekly),	a	weak	estrogen	
receptor	(ER)	agonist	and	a	strong	ER	antagonist,	demonstrated	
significant	efficacy	in	the	management	of	breast	pain	and	fibro-
cystic	 nodularity.	 On	 rare	 occasions,	 gonadotropin-releasing	
hormone	 (GnRH)	 agonists	 may	 benefit	 women	 with	 severe		
fibrocystic	change.

Mastalgia (Breast Pain)
More	 than	 two-thirds	 of	women	will	 experience	 breast	 pain	 at	
some	 time	 during	 their	 reproductive	 years,	most	 commonly	 in	
the	perimenopausal	 years.	Eleven	percent	 experience	moderate	
to	severe	cyclic	breast	pain	and	58%	experience	mild	discomfort.	
Breast	 pain	 commonly	 interferes	 with	 usual	 sexual	 activity	 in	
48%	and	with	physical	(37%),	social	(12%),	and	school	(8%)	ac-
tivity	 in	 others.	 Approximately	 90%	 of	 conditions	 that	 cause	
breast	pain	are	benign.	Breast	pain	is	typically	divided	into	cyclic	
pain,	 related	 to	 the	menstrual	 cycle,	 and	noncyclic	pain.	Cyclic	
pain	is	diffuse	and	bilateral	and	most	commonly	associated	with	
fibrocystic	changes.	Noncyclic	breast	pain	is	commonly	localized	
and	related	to	a	cyst.	Noncyclic	breast	pain	should	be	evaluated,	
particularly	in	older	women,	because	there	is	a	small	association	
with	malignancy.	Mammography	and	additional	imaging	can	be	
valuable.	 The	 differential	 diagnosis	 includes	 a	 cyst,	 chest	 wall	
pain,	radicular	pain,	costochondritis,	mastitis,	pregnancy-related	
pain,	prolactinomas,	and	medication	exposure	(Box	15.1).	Labo-
ratory	evaluation	should	include	human	chorionic	gonadotropin	
(HCG)	 and	 prolactin	 levels	 in	 premenopausal	 women.	 Breast	
cysts	occur	in	as	many	as	7%	of	women	during	their	lifetime	and	
may	 be	 therapeutically	 aspirated	 if	 they	 are	 simple.	A	 negative	
postaspiration	breast	examination	is	reassuring.	Recurring	simple	
cysts	can	be	followed	with	ultrasound,	typically	withholding	re-
peat	aspiration	for	symptomatic	cysts.	For	a	more	complex	cyst,	
a	more	detailed	workup	is	usually	necessary.	Patients	with	com-
plex	cysts	should	have	a	tissue	diagnosis	performed	with	a	core	
needle	biopsy	 if	 the	cysts	are	 symptomatic	or	 show	progressive	
changes	on	serial	sonography.	Pain	as	a	presenting	symptom	of	
malignancy	is	uncommon	in	general	and	is	extremely	rare	in	the	
absence	of	mass	or	skin	changes.	Breast	pain	treatment	is	directed	
at	the	cause;	however,	nonsteroidal	antiinflammatories	are	often	
useful	when	pain	is	idiopathic.
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Fig. 15.9  Fibrocystic changes from histologic section. Note fibrosis (F), 
adenomatous changes with increased ductal tissue (A), and cysts (C). 
 (From Stevens A, Lowe J. Human Histology. 3rd ed. Philadelphia: 
Mosby; 2005:392.) 

BOX 15.1 Medications Associated with Mastalgia

Antihypertensives
Atenolol and other beta-blockers
Hydrochlorothiazide
Methyldopa
Minoxidil
Spironolactone
Antidepressants and antipsychotic agents
Amitriptyline and other tricyclic antidepressants
Chlorpromazine/promethazine
Fluoxetine
Haloperidol
Hormonal agents
Estrogens
Progestins
Androgens
Ginseng
Clomiphene citrate
Digoxin
Chlorpropamide
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Fibrocystic change: treatment

u Initial therapy for fibrocystic change involves mechanical support 
using a firm support or sports bra. 

u Dietary changes to reduce methylxanthines, saturated fat intake, 
alcoholic beverages  or caffeine exposure

u Diuretics are sometimes prescribed during the premenstrual phase 
and may lessen symptoms of breast discomfort and engorgement. 

u Oral contraceptives or supplemental progestins during the secretory 
phase

u Danazol, 100, 200, and 400 mg daily for 4 to 6 months

u Tamoxifen, 10-20 mg daily, during luteal phase

u Selective estrogen receptor modulator (SERM) (Ormeloxifene; 30 mg 
twice weekly)

u gonadotropin-releasing hormone (GnRH) agonists

https://www.bodyandsoul.com.au/diet/lose-
weight/how-to-lose-weight-by-drinking-alcohol-
and-coffee/news-
story/d42c198a4fb85ec7034789c8979ab3b1

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). 
Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Mastalgia (breast pain)

u 90% of conditions are benign. 
u Breast pain is typically divided into cyclic pain, related to 

the menstrual cycle, and noncyclic pain. 
u Cyclic pain is diffuse and bilateral and most commonly associated with 

fibrocystic changes. 

u Noncyclic breast pain is commonly localized and related to a cyst. 

u Noncyclic breast pain should be evaluated, particularly in older 
women, because there is a small association with malignancy.

u differential diagnosis: cyst, chest wall pain, radicular pain, 
costochondritis, mastitis, pregnancy-related pain, 
prolactinomas, and medication exposure 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). 
Comprehensive Gynecology 8th edition, 2022. Chapter 15. 
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Initial	therapy	for	fibrocystic	change	involves	mechanical	support	
using	 a	 firm	 support	 or	 sports	 bra.	 Dietary	 changes	 to	 reduce	
methylxanthines	or	caffeine	exposure	have	been	helpful	in	reliev-
ing	 symptoms	 for	 some	women.	Although	confirmatory	medical	
studies	evaluating	the	benefit	of	these	dietary	changes	are	lacking,	
there	seems	to	be	little	harm	to	trying	this	inexpensive	option	for	
3	to	6	months.	The	only	dietary	substance	that	seems	to	correlate	
with	fibrocystic	symptoms	is	dietary	fat,	particularly	saturated	fat.	
Studies	have	demonstrated	a	dose-related	effect	between	increased	
saturated	fat	and	fibrocystic	breast	symptoms.	Incorporating	a	low-
fat,	nutrient-dense	diet	makes	 sense,	and	 limiting	 intake	of	 satu-
rated	fat	intake	should	be	considered	as	a	simple	therapeutic	tool	
for	the	management	of	women	with	symptomatic,	refractory	fibro-
cystic	changes.	Additionally,	some	advocate	limiting	or	eliminating	
alcohol	consumption	to	lessen	estrogen	levels.	Diuretics	are	some-
times	 prescribed	 during	 the	 premenstrual	 phase	 and	may	 lessen	
symptoms	of	breast	discomfort	and	engorgement.

Oral	contraceptives	or	supplemental	progestins	administered	
during	 the	 secretory	phase	of	 the	 cycle	have	 also	been	used	 to	
treat	 fibrocystic	 changes.	 Oral	 contraceptives	 are	 reported	 to	
decrease	the	incidence	of	fibrocystic	changes	by	30%	(Schindler,	
2013).	Unfortunately,	40%	of	women	will	have	recurrent	symp-
toms	after	discontinuation.

Danazol,	dosed	at	100,	200,	and	400	mg	daily	for	4	to	6	months,	
suppresses	 gonadotropins	 and	 effectively	 relieves	 symptoms	 and	
decreases	 breast	 nodularity	 in	!90%	of	 patients.	Unfortunately,	
virilizing	 side	 effects	 such	 as	 hirsutism,	 acne,	 and	 voice	 changes	
often	limit	its	use.	Danazol	therapy	for	6	months	or	more	should	
be	tapered	to	eliminate	side	effects.	The	beneficial	effects	of	dan-
azol	persist	for	several	months	after	discontinuation.

Oral	tamoxifen,	20	mg	daily,	is	superior	to	placebo	in	random-
ized,	 double-blind	 trials,	 and	 pain	 relief	 is	 reported	 to	 be	 sus-
tained	in	72%	of	women	for	more	than	1	year	after	discontinua-
tion.	Tamoxifen	administration	 restricted	 to	 the	 luteal	phase	of	
the	menstrual	cycle	abolishes	pain	 in	85%	of	women;	however,	
adverse	side	effects	are	common	(21%).	After	treatment,	25%	of	
women	 suffer	 recurrent	 pain	 within	 1	 year.	Tamoxifen	 10	 mg	
daily	can	be	prescribed	during	the	luteal	phase	of	the	menstrual	

cycle	and	results	in	similar	improvements	in	symptoms	but	with	
a	marked	reduction	in	adverse	effects.

The	 selective	 estrogen	 receptor	 modulator	 (SERM)	 cent-
chroman	(Ormeloxifene;	30	mg	twice	weekly),	a	weak	estrogen	
receptor	(ER)	agonist	and	a	strong	ER	antagonist,	demonstrated	
significant	efficacy	in	the	management	of	breast	pain	and	fibro-
cystic	 nodularity.	 On	 rare	 occasions,	 gonadotropin-releasing	
hormone	 (GnRH)	 agonists	 may	 benefit	 women	 with	 severe		
fibrocystic	change.

Mastalgia (Breast Pain)
More	 than	 two-thirds	 of	women	will	 experience	 breast	 pain	 at	
some	 time	 during	 their	 reproductive	 years,	most	 commonly	 in	
the	perimenopausal	 years.	Eleven	percent	 experience	moderate	
to	severe	cyclic	breast	pain	and	58%	experience	mild	discomfort.	
Breast	 pain	 commonly	 interferes	 with	 usual	 sexual	 activity	 in	
48%	and	with	physical	(37%),	social	(12%),	and	school	(8%)	ac-
tivity	 in	 others.	 Approximately	 90%	 of	 conditions	 that	 cause	
breast	pain	are	benign.	Breast	pain	is	typically	divided	into	cyclic	
pain,	 related	 to	 the	menstrual	 cycle,	 and	noncyclic	pain.	Cyclic	
pain	is	diffuse	and	bilateral	and	most	commonly	associated	with	
fibrocystic	changes.	Noncyclic	breast	pain	is	commonly	localized	
and	related	to	a	cyst.	Noncyclic	breast	pain	should	be	evaluated,	
particularly	in	older	women,	because	there	is	a	small	association	
with	malignancy.	Mammography	and	additional	imaging	can	be	
valuable.	 The	 differential	 diagnosis	 includes	 a	 cyst,	 chest	 wall	
pain,	radicular	pain,	costochondritis,	mastitis,	pregnancy-related	
pain,	prolactinomas,	and	medication	exposure	(Box	15.1).	Labo-
ratory	evaluation	should	include	human	chorionic	gonadotropin	
(HCG)	 and	 prolactin	 levels	 in	 premenopausal	 women.	 Breast	
cysts	occur	in	as	many	as	7%	of	women	during	their	lifetime	and	
may	 be	 therapeutically	 aspirated	 if	 they	 are	 simple.	A	 negative	
postaspiration	breast	examination	is	reassuring.	Recurring	simple	
cysts	can	be	followed	with	ultrasound,	typically	withholding	re-
peat	aspiration	for	symptomatic	cysts.	For	a	more	complex	cyst,	
a	more	detailed	workup	is	usually	necessary.	Patients	with	com-
plex	cysts	should	have	a	tissue	diagnosis	performed	with	a	core	
needle	biopsy	 if	 the	cysts	are	 symptomatic	or	 show	progressive	
changes	on	serial	sonography.	Pain	as	a	presenting	symptom	of	
malignancy	is	uncommon	in	general	and	is	extremely	rare	in	the	
absence	of	mass	or	skin	changes.	Breast	pain	treatment	is	directed	
at	the	cause;	however,	nonsteroidal	antiinflammatories	are	often	
useful	when	pain	is	idiopathic.
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Fig. 15.9  Fibrocystic changes from histologic section. Note fibrosis (F), 
adenomatous changes with increased ductal tissue (A), and cysts (C). 
 (From Stevens A, Lowe J. Human Histology. 3rd ed. Philadelphia: 
Mosby; 2005:392.) 

BOX 15.1 Medications Associated with Mastalgia

Antihypertensives
Atenolol and other beta-blockers
Hydrochlorothiazide
Methyldopa
Minoxidil
Spironolactone
Antidepressants and antipsychotic agents
Amitriptyline and other tricyclic antidepressants
Chlorpromazine/promethazine
Fluoxetine
Haloperidol
Hormonal agents
Estrogens
Progestins
Androgens
Ginseng
Clomiphene citrate
Digoxin
Chlorpropamide
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Mastitis and Inflammatory disease

u most commonly related to Staphylococcus aureus. 

u If there is poor response to the initial course of antibiotics, cultures 
for methicillin-resistant S. aureus (MRSA) should be performed + 
doxycycline or sulfamethoxazole/trimethoprim 

u Lactational mastitis 
u commonly occurs during the first 6 weeks of breastfeeding. 

u first-line antibiotics: cephalosporin, or cloxacillin

u may progress to a breast abscess in 5% to 11% of patients. 

u Continued breastfeeding or manual pumping of the affected 
breast is recommended to decrease engorgement. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). 
Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Mastitis and Inflammatory disease

2. Nonpuerperal mastitis 
u associated with breast cysts and cyst rupture. 
u Ultrasonography assists in excluding an abscess. 
u Exclude the presence of malignant breast disease, 

particularly inflammatory cancer. 
u Additional test for diabetes and human immunodeficiency 

virus (HIV) may be indicated, particularly if yeast is the 
offending organism. 

u In patients with recurrent mastitis, choose an antibiotic to 
cover MRSA, such as clindamycin, 
sulfamethoxazole/trimethoprim, doxycycline, or vancomycin. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). 
Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Mastitis and Inflammatory disease

3. Idiopathic granulomatous mastitis (IGM), 
u also called idiopathic granulomatous lobular mastitis (IGLM)

u may present with a mass, abscess, inflammation, or granuloma 
formation. 

u Steroid treatment has been reported to be effective 

u usually self-limited, resolving within months. 

u Skin scarring and residual small abscesses may remain, often 
necessitating surgical treatment. C

u chronic inflammatory diseases, such as lupus, sarcoidosis, and Wegner 
granulomatosis, are rare causes of noninfectious mastitis, and 
evaluation for these diseases should be performed if antibiotics are 
not effective. 

https://pubs.rsna.org/doi/abs/10.1148/rg.2018170095?journal
Code=radiographicsGershenson DM, Lentz GM, Valea F, Lobo RA (eds). 

Comprehensive Gynecology 8th edition, 2022. Chapter 15. 

https://pubs.rsna.org/doi/abs/10.1148/rg.2018170095?journal


Nipple discharge

u majority have a benign cause; 
u An underlying malignancy is more likely when:

ü the discharge is spontaneous (vs. induced with nipple pressure)
ü arises from a single duct

ü blood stained
ü unilateral and persistent (occurring more than twice weekly). 

u Age is important because an underlying malignancy is 
present in:
u 3% of women younger than 40

u 10% of women between 40 and 60
u 32% of women older than 60

u Intraductal papilloma and fibrocystic changes are the two 
most common causes of spontaneous non-milky discharge. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). 
Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Nipple discharge

u Galactorrhea is likely when breast discharge is 
bilateral, copious, milky pale in color, and occurs 
from multiple ducts. 

u Numerous medications and conditions can affect the 
hypothalamic-pituitary axis and lead to prolactin 
secretion and galactorrhea. 

u As many as 65% of premenopausal women may 
have a normal benign physiologic discharge with 
gentle squeezing of the nipple. 

u Evaluation includes physical examination, 
mammography, and sonography. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). 
Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Nipple discharge

u Evaluation and diagnosis include clinically separating the discharges into those 
that are spontaneous and those that only are expressed by pinching or squeezing 
the nipple 

u Malignancy should be excluded in any woman with:
ü a bloody discharge 
ü any discharge associated with a mass 
ü if the discharge originates from only one or two adjacent ducts. 

u Assessment of pathologic nipple discharge involves a careful breast examination 
to identify the presence or absence of a breast mass. 

u Firm areola pressure can assist in identifying the site of any dilated duct (pressure 
over a dilated duct will produce the discharge)
ü this finding helps to define where an incision should be made for any subsequent surgery. 
ü The nipple is squeezed with firm, gentle digital pressure, and if fluid is expressed, the site and 

character of the discharge are recorded. 
Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). 
Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Nipple discharge

u Management of a suspicious discharge:

ü physical examination with imaging (mammography/ultrasound)

ü magnetic resonance imaging (MRI). 

u Any mass associated with discharge requires appropriate biopsy. 

u A number of techniques have been evaluated to determine the cause and avoid 
unnecessary extirpative surgery:
u Ductoscopy (using a microendoscope passed into the offending duct) allows direct visualization. 

u Ductal lavage involves duct canalization, and collection of fluid for cytologic evaluation.  

u Ductography (imaging of the ductal system by injecting contrast into the symptomatic duct), also 
called a galactogram,

u Surgical excision of the duct and its associated lobular unit is both diagnostic and therapeutic. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 
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Fig. 15.10  Algorithm for Evaluation of Nipple Discharge. (From Santen RJ. Benign breast disease in women. 
[Updated May 25, 2018.] In: Feingold KR, Anawalt B, Boyce A, et al., eds. Endotext. South Dartmouth, MA: 
MDText.com, Inc.; 2000.)

and	of	variable	volume.	Approximately	75%	of	intraductal	papil-
lomas	are	located	beneath	the	areola,	are	small	and	soft,	and	are	
often	difficult	to	palpate,	typically	measuring	1	to	3	mm	in	diam-
eter.	During	examination	of	the	breast	it	is	important	to	circum-
ferentially	 put	 radial	 pressure	 on	 different	 areas	 of	 the	 areola.	
This	technique	helps	to	identify	whether	the	discharge	emanates	
from	 a	 single	 duct	 or	 multiple	 openings.	When	 the	 discharge	
comes	from	a	single	duct,	the	differential	diagnosis	includes	both	
intraductal	papilloma	and	carcinoma.

Treatment	of	intraductal	papilloma	involves	excisional	biopsy	
of	 the	 involved	duct	and	a	 small	amount	of	 surrounding	tissue.	
Although	 these	 tumors	 tend	 to	 regress	 in	 postmenopausal	
women,	 excision	 should	 be	 considered	 to	 rule	 out	malignancy.	
Careful	surveillance	at	3-	to	4-month	intervals	is	necessary	if	the	
papilloma	is	not	surgically	excised.	Women	with	a	solitary	papil-
loma	 have	 a	 twofold	 increase	 in	 subsequent	 development	 of	
breast	carcinoma.

Fat Necrosis
Fat necrosis,	a	benign	nonsuppurative	inflammatory	process	of	
adipose	tissue,	is	a	condition	with	a	wide	variety	of	presentations	
on	mammography,	 ultrasound,	 and	MRI.	The	 incidence	 of	 fat	
necrosis	 of	 the	 breast	 is	 estimated	 to	 be	 0.6%,	 representing	
2.75%	 of	 all	 breast	 lesions.	 Fat	 necrosis	 is	 found	 in	 0.8%	 of	
breast	 tumors	and	1%	in	breast	reduction	mammoplasty	cases,	
and	the	average	age	of	patients	is	50	years.	Fat	necrosis	is	most	
commonly	the	result	of	trauma	to	the	breast,	although	it	can	be	
associated	with	 radiotherapy,	 anticoagulation	 (warfarin),	 infec-
tion,	or	breast	procedures,	including	breast	aspiration	or	biopsy,	
lumpectomy,	 reduction	 mammoplasty,	 implant	 removal,	 and	
breast	reconstruction.	Other	rare	causes	for	fat	necrosis	include	
polyarteritis	 nodosa,	Weber-Christian	 disease,	 and	 granuloma-
tous	angiopanniculitis.

Patients	commonly	present	with	a	firm,	tender,	indurated,	ill-
defined	 mass	 that	 may	 have	 coexisting	 ecchymosis,	 erythema,	
inflammation,	pain,	skin	retraction	or	thickening,	nipple	retrac-
tion,	and	occasionally	lymphadenopathy.	As	many	as	70%	present	
as	an	occult	 lesion	without	a	history	of	 trauma.	The	area	of	 fat	
necrosis	may	liquefy	and	become	cystic,	forming	an	oil	cyst	with	
a	 characteristic	 calcified	 rim.	Mammography	may	 demonstrate	
coarse	 calcifications,	 focal	 asymmetries,	 or	 microcalcifications.	
Treatment	of	 fat	necrosis	 is	excisional	biopsy.	There	 is	no	rela-
tionship	between	fat	necrosis	and	the	development	of	subsequent	
breast	carcinoma.

BREAST CARCINOMA
Globally,	 breast	 carcinoma	 is	 the	most	 common	malignancy	of	
women,	and	in	the	United	States	it	is	the	second	most	common	
cause	of	all	 cancer	deaths	 in	women.	Approximately	12.35%	of	
women	(1	 in	8	women)	will	develop	carcinoma	of	 the	breast	at	
some	point	during	their	lifetime.	In	2020,	approximately	276,480	
women	in	the	United	States	were	diagnosed	with	invasive	breast	
cancer,	with	42,170	women	dying	from	the	disease	(Siegel,	2020).	
The	importance	of	early	detection	and	diagnosis	of	breast	carci-
noma	cannot	be	overemphasized.	An	increase	in	public	awareness	
combined	with	improvements	in	mammography	and	newer	im-
aging	techniques	have	facilitated	earlier	detection	of	breast	carci-
noma.	Earlier	detection,	combined	with	 improvements	 in	 ther-
apy,	has	resulted	in	improved	survival	rates.	With	the	advent	of	
chemoprevention	in	high-risk	women,	there	is	an	opportunity	to	
alter	the	natural	course	of	the	disease.

Breast carcinoma	generally	presents	in	one	of	two	ways:	ei-
ther	with	clinical	symptoms	or	found	on	screening	evaluation.	In	
the	United	States	most	breast	cancer	is	diagnosed	as	a	result	of	
an	abnormal	screening	test.	Screening	includes	examination	by	a	
health	 provider	 (referred	 to	 as	 clinical breast examination)	 and	


@*" @������@%�2E"��3�@H�)�(��CE"�*�@H���
��!���E�A� ��D�)��E�."CD�DED��@��0�����"���%@!�) �"��� ��H��@!��H�� C�F��%�@"�
2�AD�!��%��	��������,@%�A�%C@"� �EC��@" H��1@�@D��%�EC�C�*�D�@ED�A�%!�CC�@"��)@AH%���D�I������� C�F��%�."���(  �%���DC�%�C�%F���                               

342!

342!

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Intraductal papilloma

u broad-based or pedunculated polypoid epithelial 
lesions that may obstruct and distend the involved duct. 

u most commonly diagnosed in perimenopausal women.  

u Intermittent, spontaneous discharge from one nipple 
involving one or two ducts. 

u discharge can be watery, serous, or bloody, 

u 75% of intraductal papillomas are located beneath the 
areola, are small and soft, and are often difficult to 
palpate, typically measuring 1 to 3 mm in diameter. 

https://www.mountsinai.org/health-library/diseases-conditions/
intraductal-papilloma

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 
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Intraductal papilloma

u During examination of the breast it is important to 
circumferentially put radial pressure on different areas of the 
areola. 
u helps to identify whether the discharge emanates from a single 

duct or multiple openings.

u When the discharge comes from a single duct, the differential 
diagnosis includes both intraductal papilloma and carcinoma. 

u Treatment of intraductal papilloma involves excisional 
biopsy of the involved duct and a small amount of 
surrounding tissue. 

u Careful surveillance at 3- to 4-month intervals is necessary if 
the papilloma is not surgically excised. 

u Women with a solitary papilloma have a twofold increase in 
subsequent development of breast carcinoma. 

https://www.mountsinai.org/health-library/diseases-conditions/
intraductal-papilloma

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive 
Gynecology 8th edition, 2022. Chapter 15. 

https://www.mountsinai.org/health-library/diseases-conditions/


Fat Necrosis

u benign nonsuppurative inflammatory process of adipose tissue 

u The incidence of fat necrosis of the breast is estimated to be 0.6%, representing 
2.75% of all breast lesions. 

u most commonly the result of trauma to the breast, or associated with 
radiotherapy, anticoagulation (warfarin), infection, or breast procedures
(breast aspiration or biopsy, lumpectomy, reduction mammoplasty, implant 
removal, and breast reconstruction)

u Other rare causes include polyarteritis nodosa, Weber-Christian disease, and 
granulomatous angiopanniculitis. 

u firm, tender, indurated, ill- defined mass that may have coexisting ecchymosis, 
erythema, inflammation, pain, skin retraction or thickening, nipple retraction, 
and occasionally lymphadenopathy. 

u Treatment of fat necrosis is excisional biopsy. 

u There is no relationship between fat necrosis and the development of cancer

https://www.hindawi.com/journals/rrp/2015/613139/

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). 
Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Breast Carcinoma

u most common malignancy of women

u Earlier detection, combined with improvements in therapy, has 
resulted in improved survival rates. 

u With the advent of chemoprevention in high-risk women, there is 
an opportunity to alter the natural course of the disease. 

u Breast carcinoma generally presents in one of two ways: either 
with clinical symptoms or found on screening evaluation.

u Screening includes examination by a health provider (referred to 
as clinical breast examination) and imaging. 

u If no risk factors are noted, woman is said to be at average or 
normal risk, corresponding to the 12% (or 1 in 8) risk for a woman 
of developing breast malignancy during her lifetime. 
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imaging.	The	ideal	time	to	initiate	screening,	along	with	determi-
nation	of	intervals,	is	individualized	for	each	woman	based	on	her	
risk	 factors.	A	 thorough	 understanding	 of	 the	 epidemiology	 of	
breast	cancer	is	warranted	when	calculating	the	risk	of	develop-
ing	breast	cancer.	Several	models	are	available	that	help	assess	a	
patient’s	risk.	If	no	risk	factors	are	noted,	she	is	said	to	be	at	aver-
age	or	normal	risk,	corresponding	to	the	12%	(or	1	in	8)	risk	for	
a	woman	 of	 developing	 breast	malignancy	 during	 her	 lifetime.	
Because	a	woman’s	risk	may	change	as	her	family	history	evolves	
or	new	findings	develop	on	 imaging,	 risk	assessment	 should	be	
ongoing.

EPIDEMIOLOGY AND RISKS FOR BREAST CANCER
Breast	 cancer	 continues	 to	 be	 the	 most	 commonly	 diagnosed	
cancer	in	women	worldwide.	It	is	caused	by	a	progressive	accu-
mulation	of	mutations	in	the	cell’s	DNA.	Epidemiologic	studies	
help	identify	factors	that	through	either	exposure	or	inheritance	
place	a	woman	at	risk	for	a	greater	chance	of	cellular	change.	Ap-
proximately	50%	of	newly	diagnosed	breast	cancers	are	attribut-
able	 to	 known	 risk,	 whereas	 10%	 are	 associated	with	 simply	 a	
positive	family	history.	The	degree	of	risk	is	important	to	know	
in	 order	 to	 advise	women	 and	 establish	 plans	 for	 screening	 or	
interventions.

Most	 epidemiologic	 literature	when	 reporting	breast	 cancer	
risks	describes	 the	 risk	 from	any	given	 factor	 as	 a	 relative	 risk.	
Relative	risk	is	the	risk	of	subjects	in	an	exposed	group	compared	
with	 subjects	 in	 a	 nonexposed	 group.	 In	 contrast,	 clinical	 and	
genetic	studies	usually	report	results	as	a	woman’s	 lifetime	risk:	
the	risk	of	developing	or	dying	from	a	disease	over	the	course	of	
one’s	lifetime.	The	distinction	can	be	confusing	for	patients	and	
families.	For	example,	a	BRCA	mutation	may	increase	the	relative	
risk	10-fold	and	the	lifetime	risk	up	to	85%.	Clinicians	must	be	
aware	of	the	difference	when	reviewing	the	literature	and	subse-
quently	when	counseling	patients	and	their	families.

The	risk	factors	for	breast	cancer	may	be	divided	into	several	
categories	 (Table	 15.3):	 demographic,	 estrogen	 exposure,	 life-
style,	 personal	 breast	 characteristics,	 familial	 and	 inherited	 ge-
netic	mutations,	and	radiation	exposure	(Clemons,	2001;	Labuy-
Secretan,	2016).	Risk	 is	generally	grouped	as	minor	and	major.	
Minor	risk	factors	increase	a	woman’s	lifetime	risk	from	12%	to	
approximately	15%.	Importantly,	epidemiologic	studies	have	also	
noted	factors	that	decrease	a	woman’s	risk	(Table	15.4).

DEMOGRAPHIC ASSOCIATIONS
Age	continues	to	remain	the	strongest	risk	factor	for	developing	
breast	cancer.	The	risk	of	breast	carcinoma	increases	directly	with	
the	patient’s	age	(Table	15.5).	Data	from	the	Surveillance,	Epide-
miology,	and	End	Results	(SEER)	database	report	the	probability	
of	a	woman	developing	breast	cancer	from	birth	to	age	49	as	2%	
(1	in	49	women)	compared	with	7%	(1	in	14	women)	at	age	70	or	
older	(Siegel,	2020).

The	 incidence	 of	 breast	 cancer	 varies	 based	 on	 geographic	
region.	The	highest	rates	are	found	in	North	America,	Australia/
New	Zealand,	 and	Western	 and	Northern	 Europe.	Women	 in	
Eastern	Europe,	South	Africa,	Japan,	and	the	Caribbean	form	a	
middle	group	 in	 terms	of	 incidence.	The	 lowest	 incidences	 are	
found	in	Asia	and	sub-Saharan	Africa.

In	 the	United	States	white	women	have	 the	highest	 rate	of	
breast	cancer;	however,	black	women	have	higher	breast	cancer	
mortality.	Data	from	2005	to	2009	the	rate	of	newly	diagnosed	
breast	 cancer	was	 122	 per	 100,000	white	women	 and	 117	 per	
100,000	black	women.	Black	women	more	commonly	presented	
with	regional	or	advanced	disease	(45%	vs.	35%)	and	had	a	41%	
higher	breast	cancer–specific	mortality	rate	(32	vs.	22	deaths	per	
100,000	women)	 (Centers	 for	Disease	Control	and	Prevention	
[CDC],	 2012).	This	 difference	 may	 be	 due	 to	 several	 factors,	

TABLE 15.3 Risk Factors for Breast Cancer

Risk Factor Qualification Relative Risk

Age !49 y
50-59 y
Age 60-69 y
"70 y

2.0
2.3
3.5
6.7

Geographic Common in Western 
countries

Age at menarche #14 y (low risk) vs. 
$12 y

1.5

Age at first full-term  
pregnancy

$20 y (low risk) vs. 
#30 y

1.9-3.5

Late menopause $45 y (low risk) vs. 
#55 y (high risk)

2.0

Hormone replacement  
therapy

No use vs. current 1.2

Contraceptive pill use None vs. past or  
current use

1.07-1.2

Alcohol use None vs. 2-5 drinks/
day

1.4

Postmenopausal weight 
gain

Women with a higher 
BMI

1.1 per 5 BMI 
units

Bone density Lowest vs. highest 
quartile

2.7-3.5

Nightshift work Exposed to nightshift 
work

1.48

Smoking History of smoking 1.10*

Benign breast disease None vs. positive  
biopsy result

1.7

Breast density (as measured 
by mammography)

0% vs. "75% 1.8-6.0

Hyperplasia with atypia None vs. positive  
biopsy result

3.7

Multiple relatives, not first  
degree, with breast cancer

One first-degree relative 
with breast cancer 
(mother or sister)

None vs. yes 2.6

Two or more first-degree 
relatives

Increased risk if the 
cancers are pre-
menopausal

Deleterious BRCA1/BRCA2 
genes

Negative vs. positive 2.0-7.0

Mantle radiation for treat-
ment of malignancy

Very high risk, which 
increases with age

*Summary relative risk.

including	both	socioeconomic	aspects	and	the	histologic	variety	
of	tumors.

ESTROGEN-RELATED EXPOSURE RISKS
Breast	 cancer	 risk	 is	 increased	with	high	endogenous	 estrogen	
levels	in	both	premenopausal	and	postmenopausal	women.	This	
effect	 is	 especially	 noted	 in	 hormone	 receptor–positive	 breast	
cancer.	Various	 studies	have	 shown	 that	 both	prolonged	 expo-
sure	 to	 and	 higher	 concentrations	 of	 estrogen	 are	 associated	
with	a	higher	risk	of	breast	cancer.	Breast	cancer	is	rare	in	pre-
pubertal	girls.	Women	who	have	breast	cancer	and	undergo	oo-
phorectomy	have	a	lower	recurrence	rate.	Interestingly,	the	rate	
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imaging.	The	ideal	time	to	initiate	screening,	along	with	determi-
nation	of	intervals,	is	individualized	for	each	woman	based	on	her	
risk	 factors.	A	 thorough	 understanding	 of	 the	 epidemiology	 of	
breast	cancer	is	warranted	when	calculating	the	risk	of	develop-
ing	breast	cancer.	Several	models	are	available	that	help	assess	a	
patient’s	risk.	If	no	risk	factors	are	noted,	she	is	said	to	be	at	aver-
age	or	normal	risk,	corresponding	to	the	12%	(or	1	in	8)	risk	for	
a	woman	 of	 developing	 breast	malignancy	 during	 her	 lifetime.	
Because	a	woman’s	risk	may	change	as	her	family	history	evolves	
or	new	findings	develop	on	 imaging,	 risk	assessment	 should	be	
ongoing.

EPIDEMIOLOGY AND RISKS FOR BREAST CANCER
Breast	 cancer	 continues	 to	 be	 the	 most	 commonly	 diagnosed	
cancer	in	women	worldwide.	It	is	caused	by	a	progressive	accu-
mulation	of	mutations	in	the	cell’s	DNA.	Epidemiologic	studies	
help	identify	factors	that	through	either	exposure	or	inheritance	
place	a	woman	at	risk	for	a	greater	chance	of	cellular	change.	Ap-
proximately	50%	of	newly	diagnosed	breast	cancers	are	attribut-
able	 to	 known	 risk,	 whereas	 10%	 are	 associated	with	 simply	 a	
positive	family	history.	The	degree	of	risk	is	important	to	know	
in	 order	 to	 advise	women	 and	 establish	 plans	 for	 screening	 or	
interventions.

Most	 epidemiologic	 literature	when	 reporting	breast	 cancer	
risks	describes	 the	 risk	 from	any	given	 factor	 as	 a	 relative	 risk.	
Relative	risk	is	the	risk	of	subjects	in	an	exposed	group	compared	
with	 subjects	 in	 a	 nonexposed	 group.	 In	 contrast,	 clinical	 and	
genetic	studies	usually	report	results	as	a	woman’s	 lifetime	risk:	
the	risk	of	developing	or	dying	from	a	disease	over	the	course	of	
one’s	lifetime.	The	distinction	can	be	confusing	for	patients	and	
families.	For	example,	a	BRCA	mutation	may	increase	the	relative	
risk	10-fold	and	the	lifetime	risk	up	to	85%.	Clinicians	must	be	
aware	of	the	difference	when	reviewing	the	literature	and	subse-
quently	when	counseling	patients	and	their	families.

The	risk	factors	for	breast	cancer	may	be	divided	into	several	
categories	 (Table	 15.3):	 demographic,	 estrogen	 exposure,	 life-
style,	 personal	 breast	 characteristics,	 familial	 and	 inherited	 ge-
netic	mutations,	and	radiation	exposure	(Clemons,	2001;	Labuy-
Secretan,	2016).	Risk	 is	generally	grouped	as	minor	and	major.	
Minor	risk	factors	increase	a	woman’s	lifetime	risk	from	12%	to	
approximately	15%.	Importantly,	epidemiologic	studies	have	also	
noted	factors	that	decrease	a	woman’s	risk	(Table	15.4).

DEMOGRAPHIC ASSOCIATIONS
Age	continues	to	remain	the	strongest	risk	factor	for	developing	
breast	cancer.	The	risk	of	breast	carcinoma	increases	directly	with	
the	patient’s	age	(Table	15.5).	Data	from	the	Surveillance,	Epide-
miology,	and	End	Results	(SEER)	database	report	the	probability	
of	a	woman	developing	breast	cancer	from	birth	to	age	49	as	2%	
(1	in	49	women)	compared	with	7%	(1	in	14	women)	at	age	70	or	
older	(Siegel,	2020).

The	 incidence	 of	 breast	 cancer	 varies	 based	 on	 geographic	
region.	The	highest	rates	are	found	in	North	America,	Australia/
New	Zealand,	 and	Western	 and	Northern	 Europe.	Women	 in	
Eastern	Europe,	South	Africa,	Japan,	and	the	Caribbean	form	a	
middle	group	 in	 terms	of	 incidence.	The	 lowest	 incidences	 are	
found	in	Asia	and	sub-Saharan	Africa.

In	 the	United	States	white	women	have	 the	highest	 rate	of	
breast	cancer;	however,	black	women	have	higher	breast	cancer	
mortality.	Data	from	2005	to	2009	the	rate	of	newly	diagnosed	
breast	 cancer	was	 122	 per	 100,000	white	women	 and	 117	 per	
100,000	black	women.	Black	women	more	commonly	presented	
with	regional	or	advanced	disease	(45%	vs.	35%)	and	had	a	41%	
higher	breast	cancer–specific	mortality	rate	(32	vs.	22	deaths	per	
100,000	women)	 (Centers	 for	Disease	Control	and	Prevention	
[CDC],	 2012).	This	 difference	 may	 be	 due	 to	 several	 factors,	

TABLE 15.3 Risk Factors for Breast Cancer

Risk Factor Qualification Relative Risk

Age !49 y
50-59 y
Age 60-69 y
"70 y

2.0
2.3
3.5
6.7

Geographic Common in Western 
countries

Age at menarche #14 y (low risk) vs. 
$12 y

1.5

Age at first full-term  
pregnancy

$20 y (low risk) vs. 
#30 y

1.9-3.5

Late menopause $45 y (low risk) vs. 
#55 y (high risk)

2.0

Hormone replacement  
therapy

No use vs. current 1.2

Contraceptive pill use None vs. past or  
current use

1.07-1.2

Alcohol use None vs. 2-5 drinks/
day

1.4

Postmenopausal weight 
gain

Women with a higher 
BMI

1.1 per 5 BMI 
units

Bone density Lowest vs. highest 
quartile

2.7-3.5

Nightshift work Exposed to nightshift 
work

1.48

Smoking History of smoking 1.10*

Benign breast disease None vs. positive  
biopsy result

1.7

Breast density (as measured 
by mammography)

0% vs. "75% 1.8-6.0

Hyperplasia with atypia None vs. positive  
biopsy result

3.7

Multiple relatives, not first  
degree, with breast cancer

One first-degree relative 
with breast cancer 
(mother or sister)

None vs. yes 2.6

Two or more first-degree 
relatives

Increased risk if the 
cancers are pre-
menopausal

Deleterious BRCA1/BRCA2 
genes

Negative vs. positive 2.0-7.0

Mantle radiation for treat-
ment of malignancy

Very high risk, which 
increases with age

*Summary relative risk.

including	both	socioeconomic	aspects	and	the	histologic	variety	
of	tumors.

ESTROGEN-RELATED EXPOSURE RISKS
Breast	 cancer	 risk	 is	 increased	with	high	endogenous	 estrogen	
levels	in	both	premenopausal	and	postmenopausal	women.	This	
effect	 is	 especially	 noted	 in	 hormone	 receptor–positive	 breast	
cancer.	Various	 studies	have	 shown	 that	 both	prolonged	 expo-
sure	 to	 and	 higher	 concentrations	 of	 estrogen	 are	 associated	
with	a	higher	risk	of	breast	cancer.	Breast	cancer	is	rare	in	pre-
pubertal	girls.	Women	who	have	breast	cancer	and	undergo	oo-
phorectomy	have	a	lower	recurrence	rate.	Interestingly,	the	rate	
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Breast cancer: risk factors

u Age remains the strongest risk factor for 
developing breast cancer. 

u Estrogen-related exposures:
u Nulliparous women are at an increased risk of breast cancer 

compared with parous women (but the protective effect of pregnancy 
is not noted until 10 years after delivery) 

u Age at first pregnancy:  women who delivered their first child at age 20, 
25, or 35 years had a cumulative incidence of breast cancer (up to 
age 70) that was 20% lower, 10% lower, and 5% higher, respectively 

u Early age at menarche: women with menarche at or after age 15 years 
of age are were less likely to develop ER-positive breast cancer 
compared with those with menarche before the age of 13 years. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Breast cancer: risk factors

u Breastfeeding: relative risk of breast cancer decreases by 4.3% per 12 
months of breastfeeding. 

u Hormone replacement— use of combined estrogen and progesterone is an 
established risk factor for breast cancer. 

u Data from the Women’s Health Initiative (WHI) showed that compared 
with the placebo group, combined hormone therapy increases the risk of 
breast cancer by 24%. 

u Lifestyle and dietary factors: 

u Obese women are at a higher risk 

u Alcohol consumption 

u low levels of vitamin D and calcium

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Breast cancer: risk factors

u History of breast cancer/ hyperplasia: 
u incidence of invasive contralateral breast cancer in 

women with a history of primary breast cancer was 4% 
during a 7.5-year follow-up period 

u hyperplasia with atypia increases the risk by 4 to 6x. 
The cumulative incidence of breast cancer among 
women with atypical hyperplasia approaches 30% at 
25 years of follow-up. 

u Breast density: women with dense breasts, as 
defined by more fibrous tissue, have a relative risk of 
4.7 (CI, 2 to 6.2) for breast cancer 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Breast cancer: inherited and familial 
risks

u There are at least four autosomal dominant breast cancer syndromes:

u The most common are the mutations in the breast cancer susceptibility genes, BRCA1 and 
BRCA2. 

u Less common are Li-Fraumeni syndrome, associated with P53 gene mutations, and Cowden 
syndrome, associated with PTEN gene mutations 

u Women with genetic syndromes tend to develop breast cancer at earlier ages and tend to have 
more aggressive tumors and higher prevalence of bilateral disease. 

u Hereditary breast and ovarian cancer (HBOC) syndrome is the most common cause of hereditary 
breast and ovarian cancers. 

u This syndrome is associated with BRCA1 and BRCA2 mutations. 

u This genomic instability of women with BRCA mutations causes them to be more susceptible to 
further mutations of DNA, which subsequently leads to malignant transformation of breast and 
ovarian epithelial cells. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 
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TABLE 15.6 Major Inherited Gene Mutation Syndromes Associated with Breast Cancer

Syndrome Gene Incidence Lifetime Breast Cancer Risk Associated Cancer Risks

BRCA1 BRCA1 1/500-1/1000 85% Ovary and pancreas

BRCA2 BRCA2 Unclear 85% Ovary and pancreas

Cowden PTEN 1/100,000-1/200,000 50% Thyroid and endometrium

Li-Fraumeni TP53 1/20,000 90% Sarcoma, brain, and leukemia

Other syndromes, including Peutz-Jeghers syndrome, ataxia telangiectasia, CHEK2 gene mutation, and Fanconi syndrome, have much smaller lifetime 
risks with poorer penetrance.

BRCA1	has	1863	amino	acids,	with	several	different	functions,	
and	 was	 mapped	 at	 17q21.	 In	 combination	 with	 several	 other	
genes	 including	BARD1,	BRCA2,	CHK1,	 and	RAD51, BRAC	 is	
involved	in	repair	of	double-strand	DNA	breaks	and	control	of	
cell	 cycle	 checkpoints.	Women	with	 a	BRCA1	mutation	have	 a	
risk	of	breast	cancer	of	approximately	55%	to	70%	to	age	70	and	
an	average	lifetime	risk	of	ovarian	cancer	approaching	40%.	The	
BRCA2	gene	was	mapped	to	chromosome	13q12	and	the	DNA	
sequence	determined	by	Schutte	and	coworkers	in	1995.	Women	
with	a	BRCA2	gene	mutation	have	a	45%	to	70%	risk	of	breast	
cancer	to	age	70	and	a	15%	to	20%	lifetime	risk	of	ovarian	can-
cer.	The	 risk	 of	 a	 contralateral	 breast	 cancer	 in	women	with	 a	
deleterious	 BRCA1	 or	 BRCA2	 mutation	 has	 been	 estimated	 to	
range	from	10%	to	65%.	The	contralateral	breast	cancer	risk	also	
depends	on	the	age	of	first	breast	cancer	presentation,	with	the	
risk	being	higher	when	the	age	of	diagnosis	 is	younger	than	40	
compared	with	 older	 than	 50	 years.	BRCA2	mutations	 are	 also	
associated	with	male	breast	cancers,	conferring	a	5%	to	10%	risk	
for	a	man	who	has	inherited	the	mutation.	Because	male	breast	
cancer	is	so	rare,	any	man	with	breast	cancer	should	be	tested	for	
a	BRCA	mutation.

Data	also	suggest	a	potential	role	of	BRCA1	and	BRCA2	muta-
tions	in	sporadic	breast	and	ovarian	cancers,	in	particular	triple-
negative	breast	cancers	(i.e.,	breast	cancers	that	lack	expression	of	
the	estrogen	receptor,	progesterone	receptor,	and	human	epider-
mal	 growth	 factor	 receptor	 2	 [HER2]),	 some	 of	 which	 exhibit	
hypermethylation	 of	 BRCA1, BRCA2,	 or	 other	 downstream	
genes,	leading	to	abnormal	gene	expression.	The	genomic	insta-
bility	 of	 BRCA1-	 and	 BRCA2-deficient	 cells	 in	 hereditary	 and	
triple-negative	breast	cancer	provides	an	opportunity	for	thera-
peutic	 development,	 especially	 drugs	 that	 target	 DNA	 repair	
pathways.	 This	 includes	 platinum-type	 drugs	 that	 generate		
double-stranded	DNA	breaks	 or	 poly	 (adenosine	 diphosphate–	
ribose)	polymerase	(PARP)	inhibitors,	which	are	involved	in	the	
repair	of	DNA	single-strand	breaks.

Women	 with	 a	 family	 history	 of	 breast	 cancer	 have	 an	 in-
creased	risk	of	developing	breast	cancer.	Approximately	15%	of	
breast	cancers	are	related	to	familial	risk.	Women	in	such	families	
have	 a	 combination	 of	 low	 penetrance	 polygenic	 inheritance	
contributing	to	their	personal	risk.	The	risk	for	breast	cancer	is	
significantly	affected	by	the	number	of	female	first-degree	rela-
tives	with	and	without	cancer.	The	risk	increases	for	a	woman	the	
more	relatives	she	has	with	breast	cancer.	Additionally,	the	age	at	
diagnosis	 of	 the	 affected	 first-degree	 relative	 is	 another	 factor	
that	 influences	 the	 risk	 for	 breast	 cancer.	The	 risk	 is	 threefold	
higher	 if	 the	first-degree	 relative	was	diagnosed	before	 age	30.	
Models	 that	 will	 predict	 a	 woman’s	 breast	 cancer	 risk	 are	 dis-
cussed	later.

RADIATION EXPOSURE
Exposure	 to	 therapeutic	 ionizing	 radiation	 is	 a	 recognized	 risk	
factor	for	the	development	of	breast	cancer.	The	risk	of	develop-
ing	 breast	 carcinoma	 is	 consistent	 with	 a	 linear	 dose-response	
relationship.	This	was	first	 recognized	 in	 Japanese	women	who	

survived	the	atomic	bombs	dropped	during	World	War	II,	with	a	
high	incidence	of	women	exposed	as	teenagers	developing	breast	
carcinoma	 in	 their	 30s.	 Other	 historical	 examples	 of	 ionizing		
radiation–induced	breast	cancer	include	women	with	a	history	of	
radiation	 treatments	 for	 postpartum	mastitis,	 irradiation	 of	 the	
thymus	in	infancy,	or	multiple	fluoroscopic	examinations	during	
treatment	for	tuberculosis.	Currently,	women	at	highest	risk	from	
radiation	exposure	are	those	who	were	treated	with	radiation	for	
childhood	malignancies,	in	particular	Hodgkin	lymphoma.	Those	
with	 prepubertal	 exposure	 represent	 the	 most	 vulnerable	 age	
group;	however,	 increased	 risk	 is	 evident	 in	women	exposed	 as	
late	 as	 age	45	years.	 It	 is	 important	 to	differentiate	 therapeutic	
ionizing	radiation	from	radiation	exposure	as	a	result	of	diagnos-
tic	imaging.	One	64-slice	chest	computed	tomography	(CT)	adds	
less	than	1%	to	a	woman’s	lifetime	risk	of	breast	cancer.

RISK ASSESSMENT AND PREVENTION
Stratification	 of	 a	 woman’s	 risk	 of	 developing	 breast	 cancer	 is	
paramount.	This	should	be	an	ongoing	and	dynamic	process	be-
cause	her	risk	increases	with	age	and	with	changes	in	both	per-
sonal	and	family	history.	The	chance	of	developing	a	malignancy	
can	be	calculated	based	on	her	risk	profile.	This	profile	will	influ-
ence	 the	recommendations	 for	both	her	screening	and	 for	pre-
ventive	measures	such	as	chemoprevention.

The	risk	factors	that	influence	a	woman’s	chances	of	develop-
ing	a	malignancy	are	multifactorial.	With	the	exception	of	certain	
genetic	mutations,	a	single	risk	factor	is	not	sufficient	by	itself	to	
stratify	a	woman	into	a	risk	group.	Consequently,	individualized	
counseling	is	the	most	effective	approach	to	evaluating	risk.	Risk	
factors	can	be	stratified	into	(1)	major	factors	that	increase	rela-
tive	risk	greater	than	two	times	normal	and	(2)	minor	factors	(see	
Table	15.3).	A	women’s	personal	risk	of	developing	breast	cancer	
is	divided	 into	 three	 levels:	 average,	moderate,	 and	high.	Addi-
tionally,	within	the	latter	group	a	very	high-risk	group	is	identi-
fied	for	purposes	of	prophylactic	options	(Table	15.7).	Women	of	
average	 risk	 have	 a	 personal	 risk	 of	 about	 12%	 of	 developing	
breast	cancer,	the	risk	of	the	general	population.	In	the	moderate	
risk	group,	women	have	personal	risks	from	12%	to	15%	of	de-
veloping	breast	malignancy	during	their	lifetime	and	have	one	or	
more	minor	risk	factors.	These	women	do	not	need	any	changes	
in	screening	recommendations	compared	with	those	for	the	gen-
eral	 population.	Women	 at	 high	 risk	 include	 those	 who	 have	
greater	 than	 a	 15%	 personal	 risk	 of	 developing	 breast	 cancer,	
usually	 from	a	major	risk	 factor.	 In	the	very	high-risk	category,	
women	 have	 a	 personal	 risk	 greater	 than	 25%,	which	 includes	
women	with	a	BRCA	mutation	and	those	who	have	had	mantle	
radiation.	They	are	often	referred	to	breast	specialists	for	ongo-
ing	evaluation.

Several	models	have	been	empirically	developed	to	estimate	a	
woman’s	risk	of	breast	cancer.	The	most	widely	available	and	ac-
cepted	tool	is	the	Breast	Cancer	Risk	Assessment	Tool	(BCRAT)	
developed	by	Dr.	Mitchell	Gail,	which	is	commonly	known	as	the	
Gail model.	 The	 original	 model	 was	 based	 on	 data	 acquired	
from	the	Breast	Cancer	Detection	and	Demonstration	Project	to		
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Breast cancer: inherited and familial 
risks

u BRCA1 gene: 
u mapped at 17q21; involved in repair of double-strand DNA breaks and control of cell cycle 

checkpoints. 

u Women with a BRCA1 mutation have a risk of breast cancer of approximately 55% to 70% to age 70 
and an average lifetime risk of ovarian cancer approaching 40%. 

u BRCA2 gene 
u mapped to chromosome 13q12 

u Women with a BRCA2 gene mutation have a 45% to 70% risk of breast cancer to age 70 and a 15% to 
20% lifetime risk of ovarian cancer.

u BRCA2 mutations are also associated with male breast cancers, conferring a 5% to 10% risk for a man 
who has inherited the mutation. 

u The risk of a contralateral breast cancer in women with a deleterious BRCA1 or BRCA2 mutation has been 
estimated to range from 10% to 65%.. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Breast cancer: inherited and familial 
risks

u Women with a family history of breast cancer have an increased 
risk of developing breast cancer. 

u Approximately 15% of breast cancers are related to familial risk. 

u The risk for breast cancer is significantly affected by the number 
of female first-degree relatives with cancer. 

u risk increases for a woman the more relatives she has with breast 
cancer. 

u The risk is threefold higher if the first-degree relative was 
diagnosed before age 30. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Breast cancer: radiation

u The risk of developing breast carcinoma is consistent with a linear 
dose-response relationship. 

u This was first recognized in Japanese women who survived the 
atomic bombs dropped during World War II, with a high incidence 
of women exposed as teenagers developing breast carcinoma in 
their 30s. 

u Other historical examples of ionizing radiation–induced breast 
cancer include women with a history of radiation treatments for 
postpartum mastitis, irradiation of the thymus in infancy, or multiple 
fluoroscopic examinations during treatment for tuberculosis. 

u Currently, women at highest risk from radiation exposure are those 
who were treated with radiation for childhood malignancies, in 
particular Hodgkin lymphoma. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Risk assessment and prevention

u risk increases with age and with changes in both personal 
and family history. 

u The chance of developing a malignancy can be calculated 
based on her risk profile. 

u This profile will influence the recommendations for both her 
screening and for preventive measures such as 
chemoprevention. 

u individualized counseling is the most effective approach to 
evaluating risk. 

u Risk factors can be stratified into 
u major factors that increase relative risk greater than two 

times normal 
u minor factors

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 
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imaging.	The	ideal	time	to	initiate	screening,	along	with	determi-
nation	of	intervals,	is	individualized	for	each	woman	based	on	her	
risk	 factors.	A	 thorough	 understanding	 of	 the	 epidemiology	 of	
breast	cancer	is	warranted	when	calculating	the	risk	of	develop-
ing	breast	cancer.	Several	models	are	available	that	help	assess	a	
patient’s	risk.	If	no	risk	factors	are	noted,	she	is	said	to	be	at	aver-
age	or	normal	risk,	corresponding	to	the	12%	(or	1	in	8)	risk	for	
a	woman	 of	 developing	 breast	malignancy	 during	 her	 lifetime.	
Because	a	woman’s	risk	may	change	as	her	family	history	evolves	
or	new	findings	develop	on	 imaging,	 risk	assessment	 should	be	
ongoing.

EPIDEMIOLOGY AND RISKS FOR BREAST CANCER
Breast	 cancer	 continues	 to	 be	 the	 most	 commonly	 diagnosed	
cancer	in	women	worldwide.	It	is	caused	by	a	progressive	accu-
mulation	of	mutations	in	the	cell’s	DNA.	Epidemiologic	studies	
help	identify	factors	that	through	either	exposure	or	inheritance	
place	a	woman	at	risk	for	a	greater	chance	of	cellular	change.	Ap-
proximately	50%	of	newly	diagnosed	breast	cancers	are	attribut-
able	 to	 known	 risk,	 whereas	 10%	 are	 associated	with	 simply	 a	
positive	family	history.	The	degree	of	risk	is	important	to	know	
in	 order	 to	 advise	women	 and	 establish	 plans	 for	 screening	 or	
interventions.

Most	 epidemiologic	 literature	when	 reporting	breast	 cancer	
risks	describes	 the	 risk	 from	any	given	 factor	 as	 a	 relative	 risk.	
Relative	risk	is	the	risk	of	subjects	in	an	exposed	group	compared	
with	 subjects	 in	 a	 nonexposed	 group.	 In	 contrast,	 clinical	 and	
genetic	studies	usually	report	results	as	a	woman’s	 lifetime	risk:	
the	risk	of	developing	or	dying	from	a	disease	over	the	course	of	
one’s	lifetime.	The	distinction	can	be	confusing	for	patients	and	
families.	For	example,	a	BRCA	mutation	may	increase	the	relative	
risk	10-fold	and	the	lifetime	risk	up	to	85%.	Clinicians	must	be	
aware	of	the	difference	when	reviewing	the	literature	and	subse-
quently	when	counseling	patients	and	their	families.

The	risk	factors	for	breast	cancer	may	be	divided	into	several	
categories	 (Table	 15.3):	 demographic,	 estrogen	 exposure,	 life-
style,	 personal	 breast	 characteristics,	 familial	 and	 inherited	 ge-
netic	mutations,	and	radiation	exposure	(Clemons,	2001;	Labuy-
Secretan,	2016).	Risk	 is	generally	grouped	as	minor	and	major.	
Minor	risk	factors	increase	a	woman’s	lifetime	risk	from	12%	to	
approximately	15%.	Importantly,	epidemiologic	studies	have	also	
noted	factors	that	decrease	a	woman’s	risk	(Table	15.4).

DEMOGRAPHIC ASSOCIATIONS
Age	continues	to	remain	the	strongest	risk	factor	for	developing	
breast	cancer.	The	risk	of	breast	carcinoma	increases	directly	with	
the	patient’s	age	(Table	15.5).	Data	from	the	Surveillance,	Epide-
miology,	and	End	Results	(SEER)	database	report	the	probability	
of	a	woman	developing	breast	cancer	from	birth	to	age	49	as	2%	
(1	in	49	women)	compared	with	7%	(1	in	14	women)	at	age	70	or	
older	(Siegel,	2020).

The	 incidence	 of	 breast	 cancer	 varies	 based	 on	 geographic	
region.	The	highest	rates	are	found	in	North	America,	Australia/
New	Zealand,	 and	Western	 and	Northern	 Europe.	Women	 in	
Eastern	Europe,	South	Africa,	Japan,	and	the	Caribbean	form	a	
middle	group	 in	 terms	of	 incidence.	The	 lowest	 incidences	 are	
found	in	Asia	and	sub-Saharan	Africa.

In	 the	United	States	white	women	have	 the	highest	 rate	of	
breast	cancer;	however,	black	women	have	higher	breast	cancer	
mortality.	Data	from	2005	to	2009	the	rate	of	newly	diagnosed	
breast	 cancer	was	 122	 per	 100,000	white	women	 and	 117	 per	
100,000	black	women.	Black	women	more	commonly	presented	
with	regional	or	advanced	disease	(45%	vs.	35%)	and	had	a	41%	
higher	breast	cancer–specific	mortality	rate	(32	vs.	22	deaths	per	
100,000	women)	 (Centers	 for	Disease	Control	and	Prevention	
[CDC],	 2012).	This	 difference	 may	 be	 due	 to	 several	 factors,	

TABLE 15.3 Risk Factors for Breast Cancer

Risk Factor Qualification Relative Risk

Age !49 y
50-59 y
Age 60-69 y
"70 y

2.0
2.3
3.5
6.7

Geographic Common in Western 
countries

Age at menarche #14 y (low risk) vs. 
$12 y

1.5

Age at first full-term  
pregnancy

$20 y (low risk) vs. 
#30 y

1.9-3.5

Late menopause $45 y (low risk) vs. 
#55 y (high risk)

2.0

Hormone replacement  
therapy

No use vs. current 1.2

Contraceptive pill use None vs. past or  
current use

1.07-1.2

Alcohol use None vs. 2-5 drinks/
day

1.4

Postmenopausal weight 
gain

Women with a higher 
BMI

1.1 per 5 BMI 
units

Bone density Lowest vs. highest 
quartile

2.7-3.5

Nightshift work Exposed to nightshift 
work

1.48

Smoking History of smoking 1.10*

Benign breast disease None vs. positive  
biopsy result

1.7

Breast density (as measured 
by mammography)

0% vs. "75% 1.8-6.0

Hyperplasia with atypia None vs. positive  
biopsy result

3.7

Multiple relatives, not first  
degree, with breast cancer

One first-degree relative 
with breast cancer 
(mother or sister)

None vs. yes 2.6

Two or more first-degree 
relatives

Increased risk if the 
cancers are pre-
menopausal

Deleterious BRCA1/BRCA2 
genes

Negative vs. positive 2.0-7.0

Mantle radiation for treat-
ment of malignancy

Very high risk, which 
increases with age

*Summary relative risk.

including	both	socioeconomic	aspects	and	the	histologic	variety	
of	tumors.

ESTROGEN-RELATED EXPOSURE RISKS
Breast	 cancer	 risk	 is	 increased	with	high	endogenous	 estrogen	
levels	in	both	premenopausal	and	postmenopausal	women.	This	
effect	 is	 especially	 noted	 in	 hormone	 receptor–positive	 breast	
cancer.	Various	 studies	have	 shown	 that	 both	prolonged	 expo-
sure	 to	 and	 higher	 concentrations	 of	 estrogen	 are	 associated	
with	a	higher	risk	of	breast	cancer.	Breast	cancer	is	rare	in	pre-
pubertal	girls.	Women	who	have	breast	cancer	and	undergo	oo-
phorectomy	have	a	lower	recurrence	rate.	Interestingly,	the	rate	
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imaging.	The	ideal	time	to	initiate	screening,	along	with	determi-
nation	of	intervals,	is	individualized	for	each	woman	based	on	her	
risk	 factors.	A	 thorough	 understanding	 of	 the	 epidemiology	 of	
breast	cancer	is	warranted	when	calculating	the	risk	of	develop-
ing	breast	cancer.	Several	models	are	available	that	help	assess	a	
patient’s	risk.	If	no	risk	factors	are	noted,	she	is	said	to	be	at	aver-
age	or	normal	risk,	corresponding	to	the	12%	(or	1	in	8)	risk	for	
a	woman	 of	 developing	 breast	malignancy	 during	 her	 lifetime.	
Because	a	woman’s	risk	may	change	as	her	family	history	evolves	
or	new	findings	develop	on	 imaging,	 risk	assessment	 should	be	
ongoing.

EPIDEMIOLOGY AND RISKS FOR BREAST CANCER
Breast	 cancer	 continues	 to	 be	 the	 most	 commonly	 diagnosed	
cancer	in	women	worldwide.	It	is	caused	by	a	progressive	accu-
mulation	of	mutations	in	the	cell’s	DNA.	Epidemiologic	studies	
help	identify	factors	that	through	either	exposure	or	inheritance	
place	a	woman	at	risk	for	a	greater	chance	of	cellular	change.	Ap-
proximately	50%	of	newly	diagnosed	breast	cancers	are	attribut-
able	 to	 known	 risk,	 whereas	 10%	 are	 associated	with	 simply	 a	
positive	family	history.	The	degree	of	risk	is	important	to	know	
in	 order	 to	 advise	women	 and	 establish	 plans	 for	 screening	 or	
interventions.

Most	 epidemiologic	 literature	when	 reporting	breast	 cancer	
risks	describes	 the	 risk	 from	any	given	 factor	 as	 a	 relative	 risk.	
Relative	risk	is	the	risk	of	subjects	in	an	exposed	group	compared	
with	 subjects	 in	 a	 nonexposed	 group.	 In	 contrast,	 clinical	 and	
genetic	studies	usually	report	results	as	a	woman’s	 lifetime	risk:	
the	risk	of	developing	or	dying	from	a	disease	over	the	course	of	
one’s	lifetime.	The	distinction	can	be	confusing	for	patients	and	
families.	For	example,	a	BRCA	mutation	may	increase	the	relative	
risk	10-fold	and	the	lifetime	risk	up	to	85%.	Clinicians	must	be	
aware	of	the	difference	when	reviewing	the	literature	and	subse-
quently	when	counseling	patients	and	their	families.

The	risk	factors	for	breast	cancer	may	be	divided	into	several	
categories	 (Table	 15.3):	 demographic,	 estrogen	 exposure,	 life-
style,	 personal	 breast	 characteristics,	 familial	 and	 inherited	 ge-
netic	mutations,	and	radiation	exposure	(Clemons,	2001;	Labuy-
Secretan,	2016).	Risk	 is	generally	grouped	as	minor	and	major.	
Minor	risk	factors	increase	a	woman’s	lifetime	risk	from	12%	to	
approximately	15%.	Importantly,	epidemiologic	studies	have	also	
noted	factors	that	decrease	a	woman’s	risk	(Table	15.4).

DEMOGRAPHIC ASSOCIATIONS
Age	continues	to	remain	the	strongest	risk	factor	for	developing	
breast	cancer.	The	risk	of	breast	carcinoma	increases	directly	with	
the	patient’s	age	(Table	15.5).	Data	from	the	Surveillance,	Epide-
miology,	and	End	Results	(SEER)	database	report	the	probability	
of	a	woman	developing	breast	cancer	from	birth	to	age	49	as	2%	
(1	in	49	women)	compared	with	7%	(1	in	14	women)	at	age	70	or	
older	(Siegel,	2020).

The	 incidence	 of	 breast	 cancer	 varies	 based	 on	 geographic	
region.	The	highest	rates	are	found	in	North	America,	Australia/
New	Zealand,	 and	Western	 and	Northern	 Europe.	Women	 in	
Eastern	Europe,	South	Africa,	Japan,	and	the	Caribbean	form	a	
middle	group	 in	 terms	of	 incidence.	The	 lowest	 incidences	 are	
found	in	Asia	and	sub-Saharan	Africa.

In	 the	United	States	white	women	have	 the	highest	 rate	of	
breast	cancer;	however,	black	women	have	higher	breast	cancer	
mortality.	Data	from	2005	to	2009	the	rate	of	newly	diagnosed	
breast	 cancer	was	 122	 per	 100,000	white	women	 and	 117	 per	
100,000	black	women.	Black	women	more	commonly	presented	
with	regional	or	advanced	disease	(45%	vs.	35%)	and	had	a	41%	
higher	breast	cancer–specific	mortality	rate	(32	vs.	22	deaths	per	
100,000	women)	 (Centers	 for	Disease	Control	and	Prevention	
[CDC],	 2012).	This	 difference	 may	 be	 due	 to	 several	 factors,	

TABLE 15.3 Risk Factors for Breast Cancer

Risk Factor Qualification Relative Risk

Age !49 y
50-59 y
Age 60-69 y
"70 y

2.0
2.3
3.5
6.7

Geographic Common in Western 
countries

Age at menarche #14 y (low risk) vs. 
$12 y

1.5

Age at first full-term  
pregnancy

$20 y (low risk) vs. 
#30 y

1.9-3.5

Late menopause $45 y (low risk) vs. 
#55 y (high risk)

2.0

Hormone replacement  
therapy

No use vs. current 1.2

Contraceptive pill use None vs. past or  
current use

1.07-1.2

Alcohol use None vs. 2-5 drinks/
day

1.4

Postmenopausal weight 
gain

Women with a higher 
BMI

1.1 per 5 BMI 
units

Bone density Lowest vs. highest 
quartile

2.7-3.5

Nightshift work Exposed to nightshift 
work

1.48

Smoking History of smoking 1.10*

Benign breast disease None vs. positive  
biopsy result

1.7

Breast density (as measured 
by mammography)

0% vs. "75% 1.8-6.0

Hyperplasia with atypia None vs. positive  
biopsy result

3.7

Multiple relatives, not first  
degree, with breast cancer

One first-degree relative 
with breast cancer 
(mother or sister)

None vs. yes 2.6

Two or more first-degree 
relatives

Increased risk if the 
cancers are pre-
menopausal

Deleterious BRCA1/BRCA2 
genes

Negative vs. positive 2.0-7.0

Mantle radiation for treat-
ment of malignancy

Very high risk, which 
increases with age

*Summary relative risk.

including	both	socioeconomic	aspects	and	the	histologic	variety	
of	tumors.

ESTROGEN-RELATED EXPOSURE RISKS
Breast	 cancer	 risk	 is	 increased	with	high	endogenous	 estrogen	
levels	in	both	premenopausal	and	postmenopausal	women.	This	
effect	 is	 especially	 noted	 in	 hormone	 receptor–positive	 breast	
cancer.	Various	 studies	have	 shown	 that	 both	prolonged	 expo-
sure	 to	 and	 higher	 concentrations	 of	 estrogen	 are	 associated	
with	a	higher	risk	of	breast	cancer.	Breast	cancer	is	rare	in	pre-
pubertal	girls.	Women	who	have	breast	cancer	and	undergo	oo-
phorectomy	have	a	lower	recurrence	rate.	Interestingly,	the	rate	
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Risk assessment and prevention

u A women’s personal risk of developing breast cancer is divided into 
three levels:
u Average: average risk have a personal risk of about 12% of 

developing breast cancer, the risk of the general population. 
u Moderate: personal risks from 12% to 15% of developing breast 

malignancy during their lifetime and have one or more minor risk 
factors

u High: have greater than a 15% personal risk of developing breast 
cancer, usually from a major risk factor. 

u women have a personal risk greater than 25%, which 
includes women with a BRCA mutation and those who have 
had mantle radiation. 

u They are often referred to breast specialists for ongoing 
evaluation. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 
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calculate	the	risk	of	a	women	developing	breast	cancer	over	the	
next	 5	 years	 until	 age	 90.	The	model	 was	 developed	 in	 white	
women,	taking	into	account	age,	race,	age	of	menarche,	number	
of	births,	number	of	first-degree	relatives	with	breast	cancer,	and	
number	 of	 breast	 biopsy	 results	 that	 have	 shown	 atypia.	 This	
model	has	been	updated	to	estimate	the	risk	for	African	American	
women	 using	 data	 from	 the	 Contraceptive	 and	 Reproductive	
Experiences	Study	and	 for	Asian	American	and	Pacific	Islander	
women	using	data	from	the	Asian	American	Breast	Cancer	Study	
(Gail,	 2007;	 Matsuno,	 2011).	 The	 BCRAT	 was	 designed	 for	
women	who	have	never	had	a	diagnosis	of	breast	cancer,	ductal	
carcinoma	 in	 situ	 (DCIS),	 or	 lobular	 carcinoma	 in	 situ	 (LCIS)	
and	who	do	not	have	a	strong	family	history	suggesting	an	inher-
ited	gene	mutation.	It	is	not	applicable	to	women	with	more	than	
two	first-degree	 relatives	with	breast	 cancer	 and	does	not	 con-
sider	more	distant	relatives,	the	age	at	which	relatives	developed	
breast	cancer,	or	a	family	history	of	ovarian	cancer.	It	is	not	useful	
for	women	with	a	strong	family	history	of	breast	cancer	on	the	
paternal	 side.	Most	 important,	 it	 does	 not	 estimate	 the	 risk	 of	
carrying	a	deleterious	BRCA1	or	BRCA2	gene.

The	Clauss model,	developed	by	Elizabeth	Clauss	 in	1994,	
uses	 data	 from	 the	 Cancer	 and	 Steroid	 Hormone	 Study.	This	
model	uses	first-	and	second-degree	relatives,	both	maternal	and	
paternal,	 to	 calculate	 risk	 but	 does	 not	 use	 risk	 factors	 beyond	
family	history	 and	also	 is	not	 as	 robust	 in	woman	who	are	not	
white.	The	Clauss	model	provides	the	lifetime	risks	for	a	woman	
over	any	given	decade	of	her	life.

Computerized	 risk	 prediction	 models	 have	 been	 developed		
to	 assess	 not	 only	 the	 risk	 of	 breast	 cancer	 but	 also	 the	 risk	 of		
carrying	a	deleterious	BRCA1	or	BRCA2	genes,	 and	 include	 the	
BRCAPRO	model	(incorporates	six	predictive	models	for	inher-
ited	 or	 familial	 breast	 cancer),	 the	 International	 Breast	 Cancer	
Intervention	 Study	 or	 Tyrer-Cuzick	 model	 (incorporates	 both	
genetic	and	nongenetic	risk	factors	to	determine	the	risk	of	devel-
oping	breast	cancer	and	estimates	of	BRCA1/2	mutation	probabil-
ities),	and	the	BOADICEA	model	(developed	to	determine	breast	
and	ovarian	cancer	susceptibility	because	of	genetic	mutations).

All	cancers	are	a	result	of	mutations	in	certain	genes.	Muta-
tions	may	 be	 sporadic	 or	 inherited	 from	 a	 parent.	Hereditary	
cancers	develop	 secondary	 to	mutations	 associated	with	 an	 in-
creased	 risk	 for	 certain	 cancer.	These	 high-penetrance	 pheno-
types	are	passed	on	to	offspring	from	the	mother	and/or	father.	
They	 are	 characterized	 by	 an	 early	 age	 of	 onset	 and	 have	 an	
autosomal	dominant	inheritance.	Genetic	counseling	is	an	inte-
gral	component	in	the	management	of	hereditary	cancers.	Many	
patients	who	 undergo	 genetic	 testing	 do	 not	 receive	 adequate	
counseling.	In	one	series	of	5080	patients	surveyed,	only	43.5%	
received	formal	genetic	counseling	(Katz,	2018).	An	initial	risk	
evaluation	 should	 be	 completed	 in	 an	 effort	 to	 determine	
whether	 a	 formal	 assessment	 is	 warranted.	When	 evaluating	 a	
woman’s	breast	cancer	risk,	an	important	role	of	the	clinician	is	
to	determine	which	women	should	be	evaluated	for	the	inherited	
cancer	syndromes.	Several	risk	factors	can	raise	suspicion	for	an	

TABLE 15.7 Risk Levels for the Development of Breast Cancer

Level Lifetime Risk for Breast Cancer Recommendations for Screening

Average 12% Yearly exams and mammograms beginning at age 40

Moderate 12%-15% Yearly exams and mammography beginning at age 40

High 15%-20% Yearly exams and mammography beginning at age 40; offer chemoprevention

Very high risk !20% Exams every 6 months; mammography alternating with MRI should be started on an individ-
ualized basis depending on the risk factor (e.g., for women with mantle radiation, imaging 
should begin at age 30 or 8 years after radiation is finished); offer chemoprevention

MRI, Magnetic resonance imaging.

inherited	mutation.	 If	 a	 woman	 has	 a	 5%	 to	 10%	 probability	
(based	on	probability	models)	of	having	a	BRCA	mutation,	she	
should	be	referred	 to	a	genetic	counselor	 for	a	comprehensive	
assessment	and	workup	of	the	family	history.	Reasons	for	refer-
ral	 to	a	genetic	counselor	 for	hereditary	cancer	risk	evaluation	
include	female	patients	with	breast	cancer	diagnosed	at	a	young	
age	("45	years),	a	triple-negative	receptor	tumor,	two	or	more	
synchronous	 primary	 breast	 cancers,	male	 patients	with	 breast	
cancer,	 and	 invasive	 ovarian/fallopian	 tube/primary	 peritoneal	
cancer.	Additional	criteria	include	women	with	first-degree	(sis-
ter,	mother,	or	daughter)	relatives	with	a	history	of	breast	cancer,	
a	confirmed	mutation	in	another	family	member,	and	women	of	
Ashkenazi	Jewish	heritage,	especially	those	with	a	family	history	
of	ovarian	or	breast	cancer.	Pre-	and	postgenetic	counseling	 is	
essential	and	 includes	discussing	 the	 issues	and	 implications	of	
the	results,	 legal	and	insurance	aspects,	noninformative	results,	
and	 choices	 for	 chemoprevention	 or	 surgical	 prophylaxis.	
Women	with	negative	or	noninformative	BRCA	results	may	still	
need	high-risk	screening	because	their	risks	may	be	greater	than	
that	of	the	general	population.

Multigene	testing	has	been	possible	because	of	next-genera-
tion	 sequencing.	 This	 form	 of	 testing	 allows	 the	 detection	 of	
pathogenic	or	 likely	pathogenic	variants	not	detected	in	single-
gene	testing.	Comprehensive	risk	panels	include	a	large	number	
of	 genes	 associated	 with	 several	 cancer	 types.	The	 aim	 of	 this	
testing	is	to	identify	pathogenic	or	likely	pathogenic	variants	that	
are	 clinically	 actionable	The	 National	 Comprehensive	 Cancer	
Network	 (NCCN)	 provides	 guidelines	 for	 the	management	 of	
patients	with	known	genetic	mutations	(Table	15.8).	Depending	
on	the	specific	genetic	mutation,	management	options	may	range	
from	close	observation	and	imaging	to	consideration	for	a	risk-
reducing	mastectomy.	Testing	 should	 only	 be	 conducted	 when	
pre-	 and	 posttest	 counseling	 is	 available.	 Multigene	 testing		
increases	the	possibility	of	detecting	a	variant of uncertain sig-
ni!cance (VUS),	which	contributes	to	the	complexity	of	genetic	
counseling.	In	a	cross-sectional	study	involving	next-generation	
sequencing	of	2158	individuals	with	breast	cancer,	33%	to	40%	
were	found	to	have	a	VUS	(Tung,	2015).

The	 benefits	 of	 screening	 have	 been	 emphasized	 by	 major	
health	societies	and	professional	organizations	(Table	15.9).	The	
U.S.	 Preventive	 Services	Task	 Force	 (USPSTF)	 recommenda-
tions	updated	the	screening	guidelines	for	breast	cancer	in	2016.	
The	task	force’s	recommendations	were	designed	for	women	age	
40	and	older	who	do	not	show	any	signs	or	symptoms	of	breast	
cancer,	who	have	no	personal	history	of	breast	cancer,	and	who	
do	not	have	a	known	genetic	mutation	or	a	history	of	chest	ra-
diation	 at	 a	 young	 age.	The	 updated	 recommendations	 are	 as	
follows:	 (1)	 Routine	 screening	 of	 average-risk	 women	 should	
begin	 at	 age	 50,	 (2)	 routine	 screening	 should	 end	 at	 age	 74,		
(3)	women	should	get	screening	mammograms	every	2	years,	and	
(4)	teaching	breast	self-examination	is	not	recommended.	These	
recommendations	were	based	on	evidence	that	shows	the	value	of	
mammography	 increases	 with	 age,	 with	women	 aged	 50	 to	 74	
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Risk assessment and prevention

u Several models have been empirically developed to estimate a woman’s risk of breast cancer. 

u The most widely available and accepted tool is the Breast Cancer Risk Assessment Tool (BCRAT) 
developed by Dr. Mitchell Gail, which is commonly known as the Gail model. 
u designed for women who have never had a diagnosis of breast cancer, ductal carcinoma 

in situ (DCIS), or lobular carcinoma in situ (LCIS) and who do not have a strong family history 
suggesting an inherited gene mutation.

u not applicable to women with more than two first-degree relatives with breast cancer and 
does not consider more distant relatives, the age at which relatives developed breast 
cancer, or a family history of ovarian cancer. 

u not useful for women with a strong family history of breast cancer on the paternal side. 

u does not estimate the risk of carrying a deleterious BRCA1 or BRCA2 gene. 
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Risk assessment and prevention

u The Clauss model, developed by Elizabeth Clauss in 1994, uses data from the 
Cancer and Steroid Hormone Study. 

u uses first- and second-degree relatives, both maternal and paternal, to 
calculate risk

u does not use risk factors beyond family history and also is not as robust in 
woman who are not white. 

u provides the lifetime risks for a woman over any given decade of her life. 

u Computerized risk prediction models have been developed to assess not only 
the risk of breast cancer but also the risk of carrying a deleterious BRCA1 or 
BRCA2 genes

u BRCAPRO model

u International Breast Cancer Intervention Study or Tyrer-Cuzick model

u BOADICEA model 
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TABLE 15.9 Professional Society Recommendations for Screening Mammography

Organization Age to Initiate Mammography
Age to Conclude  
Mammography Interval between Screenings

American Academy of Family  
Physicians

Routinely at !50 y
Screening before age 50 should be 

individualized

Screening recommended to age  
74 y

Evidence insufficient for age !75 y

Not stated for age 40-49 y
2 y for age 50-74 y

American Cancer Society Routinely at !45 y
Offered for age 40-45 y

While in good health and is  
expected to live !10 y

1 y for age 45-54 y
2 y for age !55 y (with option of 

1 y)

American College of Obstetricians 
and Gynecologists

Offer staring at age 40
Recommend by no later than age  

50 if not already initiated

Age 75 1 or 2 y

American College of Physicians Routinely at !50 y
40 y based on benefits, harms,  

preferences, and risk profile

When life expectancy is "10 y 2 y

American College of Radiology 40 y No upper age limit 1 y for all ages

American Society of Breast  
Surgeons

40 y When life expectancy is #10 y 1 y for all ages

National Comprehensive Cancer 
Network

40 y When severe comorbidities limit  
life expectancy to "10 y

1 y for all ages

U.S. Preventive Services Task 
Force, 2017

Routinely at !50 y
Screening before age 50 should be 

individualized

Screening recommended to age  
74 y

Evidence insufficient for age !75 y

2 y for age 50-74 y

2015.	The	updated	recommendations	are	as	follows:	(1)	Regular	
screening	mammography	should	start	at	age	45	years;	(2)	annual	
screening	 should	 be	 offered	 to	 women	 aged	 45	 to	 54	 years,		
(3)	women	55	years	and	older	should	undergo	biennial	screen-
ing	 or	 have	 the	 opportunity	 to	 continue	 screening	 annually,		
(4)	women	between	the	ages	of	40	and	44	years	should	have	the	
opportunity	to	begin	annual	screening,	and	(5)	screening	mam-
mography	 should	 be	 continued	 as	 long	 as	 a	 woman’s	 overall	
health	is	good	and	she	has	a	life	expectancy	of	10	years	or	longer	
(Oeffinger,	2015).

No	data	exist	regarding	the	ideal	age	at	which	to	begin	CBEs.	
In	the	asymptomatic,	low-risk	patient	it	is	unclear	at	what	age	to	
begin	CBEs.	The	occurrence	of	breast	cancer	is	rare	before	age	
20	years	and	uncommon	before	age	30	years.	ACOG	guidelines	
recommend	that	CBE	be	offered	every	1	to	3	years	for	women	25	
to	39	years	old	and	annually	for	women	40	years	and	older.	The	
NCCN	recommends	that	CBE	be	performed	every	1	to	3	years	
in	women	aged	20	to	39	years	and	annually	for	women	40	years	
and	older.	Per	the	USPSTF	guidelines,	insufficient	evidence	ex-
ists	 to	assess	 the	additional	benefits	and	harms	of	CBE	beyond	
screening	mammography	in	women	40	years	or	older.	The	ACS	
does	 not	 recommend	CBE	 for	 breast	 cancer	 screening	 among	
average-risk	women	at	any	age.

CHEMOPROPHYLAXIS AND CHEMOTHERAPEUTIC 
RISK REDUCTION
Breast	cancer	risk	reduction	should	be	considered	throughout	a	
woman’s	life.	For	women	who	are	high	risk,	endocrine	therapy	
should	 be	 discussed	 to	 reduce	 the	 risk	 of	 invasive	 or	 in	 situ	
breast	 cancers.	 The	 American	 Society	 of	 Clinical	 Oncology	
(ASCO)	and	 the	USPSTF	both	provide	recommendations	 re-
garding	the	use	of	endocrine	therapy.	Selection	criteria	in	iden-
tifying	women	who	would	benefit	 from	endocrine	 therapy	 in-
clude	 age	older	 than	60	 years,	 age	older	 than	35	 years	with	 a	
history	of	lobular	carcinoma	in	situ,	ductal	carcinoma	in	situ	or	
atypical	 proliferative	 lesion	 of	 the	 breast	 (atypical	 ductal	 or	
lobular	hyperplasia),	women	35	to	59	years	with	a	Gail	model	
risk	of	breast	cancer	1.66%	or	more	over	5	years,	and	women	

with	known	BRCA1	or	BRCA2	mutations	who	do	not	undergo	
prophylactic	mastectomy.

Tamoxifen	and	raloxifene,	both	selective estrogen receptor 
modulators,	 are	 proven	 options	 that	 can	 decrease	 the	 risk	 of	
breast	cancer	in	high-risk	women	(Table	15.10).	Tamoxifen	blocks	
the	effects	of	endogenous	estrogens	in	both	the	normal	breast	and	
the	 one	 with	 breast	 cancer.	 In	 the	 National	 Surgical	 Adjuvant	
Breast	 and	 Bowel	 Project	 (NSABP)	 B-14	 trial,	 tamoxifen	 users	
had	a	significant	decrease	in	the	incidence	of	contralateral	breast	
cancers	 compared	 with	 placebo.	As	 a	 result,	 the	 Breast	 Cancer	
Prevention	Trial	(BCPT)	was	designed	to	assess	whether	tamoxi-
fen	would	decrease	the	incidence	of	breast	cancer	in	a	high-risk	
population	as	determined	by	the	Gail	model	for	breast	cancer	risk	
assessment	(Fisher,	1998).	The	trial	enrolled	13,388	women	in	a	
double-blind,	 randomized,	 placebo-controlled	 trial	 to	 evaluate		
the	 effects	 of	 tamoxifen	on	 risk	 reduction.	The	 trial	was	 closed	
prematurely	 because	 of	 a	 large	 discordance	 between	 the	 two	
groups.	Tamoxifen	 significantly	 reduced	 the	 incidence	 of	 breast	
cancer	in	this	population	of	patients	by	49%	compared	with	con-
trols	(P	#	.00001).	It	did	not	reduce	the	incidence	of	ER-negative	
cancers.	A	2013	meta-analysis	by	the	USPSTF	analyzed	data	from	
four	 trials	comparing	tamoxifen	to	placebo	(Nelson,	2013).	The	
results	 showed	 a	 reduction	 in	 the	 risk	 of	 invasive	 breast	 cancer	
(RR,	0.70;	95%	CI,	0.59	to	0.82),	primarily	noted	in	ER-positive	
breast	cancer.	A	significant	reduction	in	the	incidence	of	nonver-
tebral	 fractures	was	also	 seen	 (RR,	0.66;	95%	CI,	0.45	 to	0.98).	
Additionally,	 the	 long-term	 follow-up	 results	 from	 the	 Interna-
tional	Breast	Cancer	Intervention	Study	I	(IBIS-1)	showed	a	long-
term	 reduction	 in	 the	 risk	 of	 hormone	 receptor–positive	 breast	
cancer	 (Cuzick,	2015).	 In	 this	 study	of	more	 than	7000	women,	
tamoxifen	 compared	 with	 placebo	 reduced	 the	 risk	 of	 invasive	
breast	 cancer	 between	 years	 0	 and	10	 (hazard	 ratio	 [HR],	 0.72;	
95%	CI,	0.59	to	0.88)	and	after	10	years	(HR,	0.69;	95%	CI,	0.53	
to	0.91).	This	risk	reduction	was	observed	in	hormone	receptor–
positive	breast	cancer	(HR,	0.66;	95%	CI,	0.54	to	0.81).	Although	
treatment	 with	 tamoxifen	 compared	 with	 placebo	 is	 associated	
with	 an	 increased	 incidence	 in	 thromboembolic	 events	 and	 an	
increased	 incidence	of	endometrial	cancer,	 the	overall	 incidence	
of	adverse	events	is	small.
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TABLE 15.8 Known Genetic Mutations in Breast Cancer and their Management

Genetic Mutation Breast Cancer Risk Management

ATM Increased by 15–40% Annual mammography starting at age 40 with consideration for breast 
tomosynthesis/MRI

BARD1 Limited evidence for increased risk but 
stronger for triple negative breast Ca.

Annual mammography starting at age 40 with consideration for breast 
tomosynthesis/MRI

BRCA1
BRCA2

Both carry increased absolute risk 
greater than 60%

Breast awareness starting at age 18
Clinical breast exam, every 6–12 months starting at age 25 years.
Breast screening:
Age 25–29 years: annual breast MRI screening with contrast or mammogram with 

consideration of tomosynthesis, only if MRI is unavailable or individualized based 
on family history if a breast cancer diagnosis before age 30 is present.

Age 30–75 years: annual mammogram with consideration of tomosynthesis and 
breast MRI screening with contrast.

Age >75 years: management should be individualized
Consider risk-reducing mastectomy

BRIP1 Potential increase in risk Management based on family history

CDH1 Increased absolute risk 41–60% Annual mammogram with consideration of tomosynthesis or breast MRI with contrast 
starting at age 30

CHECK2 Increased absolute risk 15–40% Annual mammography starting at age 40 with consideration for breast 
tomosynthesis/MRI

MSH2
MLH1
MSH6
PMS2
EPCAM

Limited evidence of increased risk, 
absolute risk is !15%

Management based on family history

NBN Increased risk of breast cancer with 
variant 657del5 

Management based on family history

NF1 Increased absolute risk 15–40% Annual mammography starting at age 30 with consideration for breast 
tomosynthesis/MRI

PALB2 Increased absolute risk 41–60% Annual mammography starting at age 30 with consideration for breast 
tomosynthesis/MRI

Consider risk-reducing mastectomy

PTEN Increased absolute risk 40–60% Breast awareness starting at age 18
Clinical breast exam, every 6–12 months starting at age 25 years (or 5–10 years 

before earliest known breast cancer in the family)
Breast screening:
Age 25–29 years: annual breast MRI screening with contrast or mammogram with 

consideration of tomosynthesis, only if MRI is unavailable or individualized based 
on family history if a breast cancer diagnosis before age 30 is present.

Age 30–75 years: annual mammogram with consideration of tomosynthesis and 
breast MRI screening with contrast.

Age >75 years: management should be individualized
Consider risk-reducing mastectomy

RAD51C Increased absolute risk 15–40% Management based on family history

RAD51D Increased absolute risk 15–40% Management based on family history

STK11 Increased absolute risk 40–60% Annual mammography alternating with Breast MRI every 6 months starting at age 30 
and clinical breast exam every 6 months

TP53 Increased absolute risk >60% Breast awareness starting at age 18
Clinical breast exam, every 6–12 months starting at age 20 years.
Breast screening:
Age 20–29 years: annual breast MRI screening with contrast or mammogram with 

consideration of tomosynthesis, only if MRI is unavailable or individualized based 
on family history if a breast cancer diagnosis before age 30 is present.

Age 30–75 years: annual mammogram with consideration of tomosynthesis and 
breast MRI screening with contrast.

Age >75 years: management should be individualized
Consider risk-reducing mastectomy

benefiting	the	most.	In	this	age	group	screening	is	most	beneficial	
and	has	the	least	amount	of	harm	when	performed	every	2	years.

ACOG	recommends	 that	women	of	 average	 risk	 be	 offered	
screening	mammography	beginning	at	age	40.	Women	at	average	
risk	 should	 have	 screening	 mammography	 every	 1	 to	 2	 years.	

After	 age	55,	biennial	 screening	mammography	 is	 a	 reasonable	
option	 and	 should	 continue	until	 at	 least	 age	75	years	 (ACOG	
Practice	Bulletin	179,	2015).

The	American	 Cancer	 Society	 (ACS)	 screening	 guidelines	
for	women	with	an	average	risk	of	breast	cancer	were	revised	in	
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CHEMOPROPHYLAXIS AND 
CHEMOTHERAPEUTIC RISK 
REDUCTION

u Endocrine therapy may reduce the risk of invasive or 
in situ breast cancers. 

u women who may benefit from endocrine therapy:
u age older than 60 years, 

u age older than 35 years with a history of lobular 
carcinoma in situ, ductal carcinoma in situ or 
atypical proliferative lesion of the breast (atypical 
ductal or lobular hyperplasia)

u women 35 to 59 years with a Gail model risk of 
breast cancer 1.66% or more over 5 years

u women with known BRCA1 or BRCA2 mutations 
who do not undergo prophylactic mastectomy. 
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CHEMOPROPHYLAXIS AND 
CHEMOTHERAPEUTIC RISK 
REDUCTION

u Tamoxifen and raloxifene, both selective 
estrogen receptor modulators, are proven 
options that can decrease the risk of breast 
cancer in high-risk women

u Tamoxifen blocks the effects of endogenous 
estrogens in both the normal breast and the 
one with breast cancer. 

u USPSTF data showed a reduction in the risk of 
invasive breast cancer (RR, 0.70; 95% CI, 0.59 to 
0.82), primarily noted in ER-positive breast 
cancer. 
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Detection and diagnosis

u The classic sign of a breast carcinoma is a solitary, solid, immovable, dominant 
breast mass with irregular borders. 

u Axillary adenopathy is a potential sign of more advanced locoregional disease. 
u Nipple discharge is an even less common symptom of breast cancer. 
u Findings suggestive of inflammatory breast cancer include erythema, skin 

thickening, and skin edema causing the appearance of an orange peel (peau
d’orange). 

u With increased screening, many cancers and in situ lesions are found before any 
symptoms are experienced. 
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Detection and diagnosis

u The kinetics of growth in breast carcinoma is the basis for the recommendations 
for screening and detection:
u The average breast mass doubles in volume every 100 days, and the 

diameter doubles every 300 days. 
u A breast carcinoma grows for 6 to 8 years before reaching a diameter of 1 

cm, after which it doubles in less than another year. 
u The mean diameter of a breast mass discovered by women who perform BSE 

at monthly intervals is 2 cm. 
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Detection and diagnosis

u Three potential screening modalities include BSE, CBE, and imaging with 
mammography. BSE has the major advantages of no cost to the patient and 
convenience. 

u BUT studies have failed to show a beneficial effect of regular BSE in rates of 
breast cancer diagnosis, mortality, or tumor stage or size à BSE is not 
recommended as a screening tool. 

u CBE and mammography are complementary procedures, and therefore the 
effectiveness of CBE in screening by itself is difficult to assess. 
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Detection and diagnosis

u As part of the screening process, the sensitivity of CBE was estimated to 
be 54% and specificity 94% 

u Mammography is the primary choice in screening for breast cancer. 
u Ultrasound is used as an adjunct to mammography for diagnostic follow-

up of an abnormality seen on screening mammography. 
u Additional imaging techniques include MRI and tomosynthesis. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Detection and diagnosis: Breast 
examination

u SBE (self breast examination)
u In premenopausal women, a few days immediately after a menstrual period 

are the best time to detect changes in normal lumps or texture of the breasts. 
u Postmenopausal women or women who have had a hysterectomy can 

perform BSE on the same calendar days each month if they choose. 
u The examination is best done in both supine and up- right positions using the 

finger pads of the three middle fingers. Three different levels of pressure (light, 
medium, and firm) are used to examine the breast. 
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Detection and diagnosis: Breast 
examination

u CBE (clinical breast examination)
u ACOG recommends CBE for everyone every 3 years from age 20 to 39 and 

annually thereafter. 
u complete breast examination involves putting the patient in both sitting and 

supine position; 
u inspecting and palpating all quadrants of the breasts, nipples, axilla, 

supraclavicular areas, and adjacent chest wall. 
u Palpation should use the pads of the first three fingers placed together, 

exerting firm but gentle pressure. 
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Detection and diagnosis: Mammography

u Screening mammography is the detection of cancer before it is clinically 
palpable and less likely to have progressed to the regional nodes or distant 
metastases. 

u Mammography may identify cancer up to 4 years before it comes clinically 
evident. 

u The 5-year survival rate for women whose breast cancer is believed to be 
localized to the breast with negative axillary nodes is approximately 99% versus 
84% with regionalized disease (when axillary nodes are involved). 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Detection and diagnosis: Mammography

u Screening mammography is the primary imaging technique for breast cancer 
detection and the only breast imaging method found to reduce breast cancer–
related mortality. 

u In contrast to screening mammography, diagnostic mammography is performed 
when women have complaints such as breast pain, a palpable lump (or mass), 
nipple discharge

u Once a woman has developed carcinoma of one breast, her risk is 
approximately 1% per year of developing cancer in the other breast. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



311CHAPTER 15 Breast Diseases

15

further	imaging.	Categories	1	and	2	are	nonmalignant.	Category	
3	represents	a	lesion	that	is	felt	to	be	benign	but	requires	interval	
follow-up	 imaging	 to	 confirm	 stability.	Categories	 4	 and	 5	 are	
lesions	felt	to	be	suspicious	enough	to	warrant	biopsy.	Category	
6	 represents	 malignancy	 that	 has	 been	 proved.	The	 BI-RADS	
final	assessment	is	provided	to	standardize	the	reporting	of	mam-
mographic	 findings	 and	 provide	 recommendations	 for	 further	
management.

Digital Mammography
Digital mammography	 is	 the	 technique	 by	 which	 the	 radio-
graphic	 image	 is	 obtained	 with	 digital	 detectors	 and	 recorded	
electronically	 in	a	digital	 format.	The	image	is	 further	processed	
and	displayed	as	a	gray-scale	image	that	can	be	displayed	in	mul-
tiple	formats.	Digital	mammography	has	several	advantages	com-
pared	with	conventional	film	screen	mammography.	Image	acqui-
sition,	 display,	 and	 storage	 are	much	 faster.	 Image	manipulation	
through	adjustments	in	contrast,	brightness,	and	magnification	of	
selected	regions	enables	radiologists	to	obtain	superior	views.	This	
technology	makes	it	possible	to	subtract	various	layers	of	comput-
erized	imagery	to	examine	suspicious	areas	and	improve	the	ability	
to	detect	and	diagnose	breast	carcinoma.	Greater	contrast	resolu-
tion	 allows	 better	 screening	 of	 women	 with	 dense	 breasts	 and	
breast	implants.	With	the	ability	to	manipulate	and	postprocess	the	
images,	subtle	abnormalities	are	increasingly	detected.	Images	can	
be	stored	easily	for	future	reference	and	can	be	sent	electronically	
to	be	 read	 at	multiple	 viewing	 stations,	 thereby	 allowing	double	
reading	when	necessary.	The	main	disadvantages	of	digital	mam-
mography	 include	 the	 cost	 of	 the	 equipment	 and	 the	 reduced	
spatial	resolution	compared	with	film.

Digital	mammography	has	been	compared	with	film	screen	
mammography	in	various	studies	with	little	difference	reported	
in	cancer	detection	rates.	In	the	Digital	Mammographic	Imag-
ing	 Screening	 Trial	 (DMIST),	 49,528	 asymptomatic	 women	

underwent	both	film	and	digital	mammography	(Pisano,	2008).	
Although	there	was	no	significant	difference	in	overall	diagnos-
tic	accuracy,	digital	mammography	was	more	accurate	 for	pre-
menopausal	 and	 perimenopausal	 women.	 Furthermore,	 it	 was	
superior	 for	women	with	 dense	 breasts.	Approximately	 25,000	
women	aged	45	to	69	years	were	randomized	to	either	digital	or	
film	screen	mammography	in	the	Oslo	II	Study	(Skaane,	2007).	
The	 breast	 cancer	 detection	 rate	 at	 2	 years	 was	 significantly	
higher	 in	 the	 full	field	digital	mammography	group	 compared	
with	 film	 screen	 mammography	 (0.59%	 and	 0.38%,	 respec-
tively).	In	the	United	States	the	majority	of	imaging	centers	use	
digital	mammography.	It	may	provide	a	small	screening	advan-
tage	in	women	younger	than	50	years	old.	However,	it	must	be	
noted	 that	 film	 mammography	 is	 an	 acceptable	 screening	
method	for	all	women.

Magnetic Resonance Imaging
MRI	is	another	imaging	modality	used	to	detect	breast	cancer.	It	
does	not	use	ionizing	radiation.	Malignant	tumors	with	increased	
tumor	angiogenesis	are	differentiated	from	benign	tumors	based	
on	the	rapid	uptake	and	release	of	contrast	(Fig.	15.17).	Lesions	
are	 classified	 as	 mass	 or	 nonmass.	 The	 reported	 sensitivity	 of	
MRI	ranges	from	71%	to	100%.	The	lower	specificity,	less	than	
65%,	is	secondary	to	the	overlap	in	the	enhancement	pattern	of	
benign	and	malignant	lesions.	Although	the	specificity	of	MRI	is	
lower	than	that	for	mammography,	the	sensitivity	is	higher,	and	
it	is	especially	useful	in	women	with	dense	fibroglandular	breasts	
and	implants.

Screening	 recommendations	 are	 that	women	with	 a	 20%	or	
higher	lifetime	risk	of	breast	cancer	should	be	scheduled	for	an-
nual	MRI	and	mammogram	screening,	usually	alternating	every		
6	months.	In	women	of	average	risk,	breast	MRI	has	poor	specific-
ity.	Additional	 potential	 uses	 or	 indications	 for	MRI	 are	 to	 im-
prove	 imaging	 of	 structures	 close	 to	 the	 chest	wall,	 to	 improve	

BI-RAD class Description
Probability of
malignancy Follow-up

0 Needs additional N/A Additional imaging
evaluation +/– prior
imaging for comparison

1 Negative 0 Routine mammography
screening

5 Highly Suspicious ≥ 95% Biopsy/Tissue diagnosis

6 Known/Proven
Malignancy

N/A Surgery when
appropriate

2 Benign 0 Routine mammography
screening

3 Probably Benign < 2% Short interval followup
or continued surveillance
mammography

4

4A
4B
4C

Suspicious

Low suspicion
Moderate suspicion
High suspicion

>2 % but < 95%

>2 % but ≤10%
>10 % but ≤50%
>50 % but < 95%

Biopsy/Tissue diagnosis

BI-RADS Breast Imaging Reporting and Data Systems 

Fig. 15.16  BI-RAD (Breast Imaging Reporting and Data Systems) classification of mammographic lesions. 
 (From Pazdur R, Coia LR, Hoskins WJ, Wagman LD, eds. Cancer Management: A Multidisciplinary Approach. 
4th ed. Melville, NY: Cligott Publishing Group; 2006:143.)
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Detection and diagnosis: MRI

u does not use ionizing radiation. 
u Malignant tumors with increased tumor 

angiogenesis are differentiated from benign tumors 
based on the rapid uptake and release of contrast 

u reported sensitivity of MRI ranges from 71% to 100%. 
u especially useful in women with dense 

fibroglandular breasts and implants. 
u Women with a 20% or higher lifetime risk of breast 

cancer should be scheduled for annual MRI and 
mammogram screening, usually alternating every 6 
months. 
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Detection and diagnosis: Ultrasound

u often used in the diagnostic follow-up of an abnormal screening 
mammogram. 

u It should not be used by itself as a screening tool in average risk women; 
ultrasound should not be used as a sole imaging technique for breast 
disease. 

u Useful for:
u women with dense breasts may benefit from the addition of ultrasound to 

screening mammography. 

u differentiating cystic from solid masses. 

u examining the axilla and determining lymph node status. 

u guide needle aspiration or direct core needle biopsy. 

u localize tumors intraoperatively without a guidewire with excellent success rates 

u pregnant women with focal breast symptoms or findings

https://radiologyassistant.nl/breast/ultrasound/
ultrasound-of-the-breast
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Evaluation of breast mass

u The evaluation of a breast mass includes a  triple test: 
u clinical examination
u imaging,
u tissue sampling. 

u This triple test may be  an alternative to excisional 
biopsy.

u If triple test confirm the same benign process, the 
patient can be advised regular monitoring of the mass. 

u However, if any of triple test indicate cancer, a biopsy 
should be performed. https://www.gleneagles.com.sg/health-plus/article/guide-breast

https://medscope.umaryland.edu/apps/Interactive%20Dissector/Clinical_Procedures/
ClinicalProcedure_BreastExam.html

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 
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Breast tissue sampling: Fine Needle 
Aspiration

u least invasive first-line sampling technique: office-based procedure. 

u appropriate for new, well- circumscribed, usually tender masses that 
are thought to be simple (not complex) cysts, and evaluation of 
ipsilateral axillary lymph nodes. 

u If the lesion is not palpable, ultrasound guidance may be used to 
localize the lesion. 

u A small (18- to 21-gauge) needle is used when performing an FNA. 

u The breast mass is secured with one hand, and the other hand 
introduces the needle attached to a 10- or 20-mL syringe into the 
mass. 

u A biopsy should be performed on cysts that recur within 2 weeks or 
that necessitate more than one repeat aspiration. 

https://www.gleneagles.com.sg/health-plus/article/
guide-breast-biopsy
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Breast tissue sampling: Core Needle Biopsy 
and Excisional biopsy

u retrieves more tissue than FNA, permitting the differentiation 
between invasive versus in situ cancer. 

u provides adequate tissue for more definitive histologic 
assessment, including tumor grade angiolymphatic invasion,  
hormone receptor status, genomic analysis or cancer profiling.

u Excisional biopsy should be reserved for certain situations when 
a diagnosis is not established using the diagnostic triad. 

u Core needle biopsy is usually performed using a larger needle 
(9 to 14 gauge) than FNA. 

u Core needle biopsy may be performed with ultrasound, 
mammographic, or MRI guidance. 

https://www.drugs.com/cg/core-needle-breast-biopsy.html
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20%	 of	 newly	 diagnosed	 breast	 cancers.	 It	 is	 most	 commonly	
discovered	 in	 perimenopausal	 and	 postmenopausal	women,	 and	
mammography	 has	 significantly	 increased	 the	 detection	 of	 this	
lesion.	DCIS,	 evidenced	 by	 clustered	microcalcifications,	 is	 not	
usually	 detectable	 by	 palpation.	 Diagnosis	 is	 confirmed	 with	 a	
core	needle	biopsy,	usually	using	stereotactic	guidance.

The	histologic	diagnosis	of	ductal	carcinoma	in	situ	includes	
a	heterogeneous	group	of	tumors	with	varying	malignant	poten-
tial.	 Classification	 is	 based	 on	 architectural	 pattern	 (comedo,	
micropapillary,	cribriform,	or	solid),	tumor	grade	(high,	interme-
diate,	or	low),	and	evidence	of	necrosis.	Identification	of	micro-
invasion,	 a	minute	 focus	of	 stromal	 invasion,	 is	 crucial	 because	
treatment	recommendations	may	change.

The	goal	of	treatment	is	to	prevent	the	development	of	inva-
sive	 cancer.	 Treatment	 approaches	 include	 surgery,	 radiation	
therapy,	and	adjuvant	endocrine	therapy.	Mastectomy	is	curative	
for	more	than	98%	of	DCIS	patients.	Breast-conserving	surgery	
(lumpectomy,	partial	mastectomy)	followed	by	radiation	therapy	
has	shown	equivalent	survival	compared	with	mastectomy.	Che-
moprevention	 with	 either	 a	 SERM	 or	 aromatase	 inhibitor	 is	
recommended	for	women	with	ER-positive	DCIS	who	have	un-
dergone	breast	conservation	therapy	to	reduce	the	risk	of	devel-
oping	additional	invasive	or	noninvasive	breast	cancers.

LOBULAR CARCINOMA IN SITU
Lobular carcinoma in situ (LCIS)	is	a	noninvasive	lesion	aris-
ing	 from	 the	 lobules	 and	 terminal	ducts	of	 the	breast.	Histori-
cally,	LCIS	is	found	with	an	invasive	carcinoma	in	approximately	
5%	of	malignant	breast	specimens.	Although	it	does	not	have	the	
same	malignant	potential	as	DCIS,	women	with	LCIS	are	at	an	
increased	risk	of	developing	breast	cancer.	Approximately	80%	to	
90%	of	cases	occur	in	premenopausal	women.

LCIS	 has	 a	 greater	 tendency	 to	 be	 bilateral	 and	multifocal.	
The	latent	period	for	development	of	malignancy	is	longer	than	
with	DCIS.	Approximately	 one	fifth	of	women	diagnosed	with	
LCIS	 develop	 invasive	 breast	 carcinoma	 over	 a	 20-	 to	 25-year	
follow-up	 period.	To	 rule	 out	 an	 invasive	 component,	 NCCN	
guidelines	 recommend	 reexcision	 in	 cases	where	LCIS	 is	 diag-
nosed	by	core	needle	biopsy.	LCIS	is	not	managed	as	a	precursor	
lesion.	In	cases	in	which	LCIS	is	diagnosed	on	an	excisional	bi-
opsy,	obtaining	histologically	negative	margins	is	not	mandatory	
because	LCIS	is	often	multicentric.	Breast	cancer	chemopreven-
tion	with	a	SERM	or	an	aromatase	inhibitor	may	be	indicated	for	
women	diagnosed	with	LCIS.

INFILTRATING OR INVASIVE DUCTAL CARCINOMA
Infiltrating	or	 invasive ductal carcinoma	 is	 the	most	common	
breast	 malignancy,	 comprising	 approximately	 70%	 to	 80%	 of	
breast	malignancies.	Histologically,	 nonuniform	malignant	 epi-
thelial	cells	of	varying	sizes	and	shapes	infiltrate	the	surrounding	
tissue	(Fig.	15.19).	Cytologic	features	range	from	bland	to	highly	
malignant,	 and	 tumors	 are	 graded	 based	 on	 architectural	 and	
cytologic	characteristics.	Typically,	infiltrating	ductal	carcinomas	
are	 firm	 and	 gray-white.	 The	 degree	 of	 fibrous	 response	 as	 a		
result	of	the	invading	malignant	cells	is	responsible	for	the	firm	
palpable	mass,	radiologic	density,	and	texture	during	biopsy.

INFILTRATING LOBULAR CARCINOMA
In!ltrating lobular carcinomas	constitute	approximately	10%	
to	15%	of	invasive	lesions	and	are	the	second	most	common	type	
of	invasive	breast	cancer.	These	lesions	are	characterized	by	the	
uniformity	of	the	small,	round	neoplastic	cells	that	infiltrate	the	
stroma	 and	 adipose	 tissue	 in	 a	 single-file	 fashion	 (Fig.	 15.20).	
This	 neoplasia	 tends	 to	have	 a	multicentric	 origin	 in	 the	 same	
breast	and	tends	to	involve	both	breasts	more	often	than	infiltrat-
ing	 ductal	 carcinoma.	 Infiltrating	 lobular	 carcinomas	 are	more	
commonly	ER	positive.	Unlike	infiltrating	ductal	carcinomas,	the	
excised	breast	tissue	often	has	a	normal	consistency	and	no	mass	
lesion	 is	 grossly	 evident.	Histologic	 subdivisions	 of	 infiltrating	
lobular	carcinoma	include	small	cell,	round	cell,	and	signet	cell	
carcinomas.

INFLAMMATORY BREAST CANCER
In"ammatory breast cancer	is	rare	and	accounts	for	approxi-
mately	 1%	 to	 5%	 of	 breast	 cancers.	This	 type	 is	 recognized	
clinically	as	a	rapidly	growing	malignant	carcinoma	with	highly	
angiogenic	 and	 angioinvasive	 characteristics.	 Because	 of	 its		
aggressive	 features,	 most	 inflammatory	 breast	 cancers	 are		
diagnosed	as	either	stage	III	or	IV,	and	most	are	invasive	ductal	
carcinomas.	 Infiltration	 of	 malignant	 cells	 into	 the	 dermal		
lymphatics	of	the	skin	produces	a	clinical	picture	that	appears	
like	a	skin	infection	(Fig.	15.21).	The	breast	is	firm,	warm,	and	
enlarged	 with	 thickened,	 erythematous,	 peau	 d’orange	 skin	

TABLE 15.11 Simplified Classification of Breast Carcinoma Based 
on Histology

Type of Carcinoma
Percentage of All 
Cases Diagnosed

Ductal carcinoma

In situ  5

Infiltrating 70

Infiltrating with uniform histologic  
appearance

10

Medullary, colloid, comedo, tubular,  
papillary

Lobular carcinoma

In situ  3

Infiltrating  9

Inflammatory carcinoma  2

Paget disease  1

Fig. 15.19  Invasive ductal carcinoma of the breast. Malignant cells are 
invading the fibrous tissue. (From Stevens A, Lowe J. Human Histology. 
3rd ed. Philadelphia: Mosby; 2005:392.)
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Classification of breast malignancies: 
Ductal carcinoma in situ (DCIS)

u noninvasive lesion; cellular abnormalities are limited by the basement membrane of the 
breast ducts. 

u not usually detectable by palpation. 

u Diagnosis is confirmed with a core needle biopsy

u The goal of treatment is to prevent the development of invasive cancer. 

u Treatment approaches include surgery, radiation therapy, and adjuvant endocrine therapy. 

u Mastectomy is curative for more than 98% of DCIS patients. 

u Breast-conserving surgery (lumpectomy, partial mastectomy) followed by radiation therapy 
has shown equivalent survival compared with mastectomy. 

u Chemoprevention with either a SERM or aromatase inhibitor is recommended for women with 
ER-positive DCIS who have undergone breast conservation therapy to reduce the risk of 
developing additional invasive or noninvasive breast cancers. 
Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Classification of breast malignancies: 
Lobular carcinoma in situ (LCIS)

u A noninvasive lesion arising from the lobules and terminal ducts of the breast. 
u women with LCIS are at an increased risk of developing breast cancer. 
u LCIS has a greater tendency to be bilateral and multifocal. 
u NCCN guidelines recommend re-excision in cases where LCIS is diagnosed by 

core needle biopsy. 
u In cases in which LCIS is diagnosed on an excisional biopsy, obtaining 

histologically negative margins is not mandatory because LCIS is often 
multicentric. 

u Breast cancer chemoprevention with a SERM or an aromatase inhibitor may 
be indicated for women diagnosed with LCIS. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Classification of breast malignancies: 
Infiltrating Lobular carcinoma

u constitute approximately 10% to 15% of invasive lesions 
u second most common type of invasive breast cancer. 
u characterized by the uniformity of the small, round neoplastic cells 

that infiltrate the stroma and adipose tissue in a single-file fashion  
u more commonly ER positive. 

u excised breast tissue often has a normal consistency and no mass 
lesion is grossly evident. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Classification of breast malignancies: 
Inflammatory Breast Cancer

u rare and accounts for approximately 1% to 5% of breast 
cancers. 

u recognized clinically as a rapidly growing malignant 
carcinoma with highly angiogenic and angioinvasive
characteristics. 

u Because of its aggressive features, most inflammatory breast 
cancers are diagnosed as either stage III or IV, and most are 
invasive ductal carcinomas. 

u Infiltration of malignant cells into the dermal lymphatics of the 
skin produces a clinical picture that appears like a skin 
infection  (hence called “inflammatory”)

u The breast is firm, warm, and enlarged with thickened, 
erythematous, peau d’orange skin 

https://www.thestkittsnevisobserver.com/seek-medical
attention-observe-abnormality-around-breasts/

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 
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Inflammatory Breast Cancer
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changes.	Histologically,	 dermal	 lymphatic	 invasion	 by	malig-
nant	cells	is	noted.

PAGET DISEASE
Paget disease	of	the	breast	is	rare,	constituting	1%	to	3%	of	new	
breast	carcinomas	 (Fig.	15.22).	This	 lesion	has	an	 innocent	ap-
pearance	and	looks	like	eczema	or	dermatitis	of	the	nipple.	The	
clinical	picture	of	a	 scaly,	 raw,	or	ulcerated	 lesion	of	 the	nipple	
and	areola	is	usually	the	result	of	an	infiltrating	ductal	carcinoma	
that	invades	the	epidermis.	The	majority	of	patients	(97%)	with	

Paget	 disease	 also	 have	 an	 underlying	 cancer,	 either	 DCIS	 or	
invasive	cancer,	somewhere	else	in	the	breast.	Punch	biopsy	or	a	
full-thickness	wedge	biopsy	of	 the	nipple	 is	 used	 for	diagnosis.	
Intraepithelial	 adenocarcinoma	 cells	 (Paget	 cells)	 are	 noted	 on	
histologic	 examination,	 presenting	 either	 singly	 or	 in	 small	
groups	within	the	epidermis	of	the	nipple.

GENOMIC PROFILING
Historically,	the	treatment	of	breast	cancer	was	based	on	tumor	
histologic	characteristics,	axillary	node	status,	tumor	size,	recep-
tor	patterns,	and	grade	of	differentiation.	In	addition	to	simpli-
fied	histologic	classification,	a	classification	based	on	gene	expres-
sion	or	profiling,	 including	the	presence	of	hormone	receptors,	
has	 evolved.	 Identification	 of	 tumor	 receptor	 status	 is	 critical	
because	endocrine	therapy	is	used	both	for	adjuvant	therapy	and	
in	the	management	of	advanced	disease.	The	genomic analysis	
of	tumors	has	led	to	the	molecular	subtyping	of	breast	cancers.	In	
the	 early	 2000s,	 Perou	 and	 coworkers	 classified	 breast	 tumors	
into	four	different	molecular	subtypes:	luminal,	basal,	HER2,	and	
normal	(Perou,	2000).	Subsequently,	the	luminal	group	was	fur-
ther	 differentiated	 into	 luminal-A	 and	 luminal-B	 subgroups.	
Basal-like	tumors	include	triple-negative	tumors,	tumors	that	are	
estrogen,	 progesterone,	 and	 HER2	 negative	 by	 immunohisto-
chemistry.	A	more	aggressive	subtype	of	triple-negative	tumors,	
claudin-low	tumors,	has	also	been	described.	These	divisions	are	
detailed	in	Table	15.12.

The	lactiferous	ducts	have	two	layers:	the	inner	layer	closest	
to	the	lumen	and	the	outer	layer	next	to	the	basement	membrane	
with	more	myoepithelial	elements.	Cancers	that	appear	to	have	
expression	of	genes	similar	to	luminal	cells	are	usually	hormon-
ally	 estrogen	 sensitive.	 Luminal-A	 tumors	 make	 up	 approxi-
mately	40%	of	 all	breast	 cancers.	These	 tumors	generally	have	
the	best	prognosis	and	are	low	grade,	estrogen	and	progesterone	
receptor	 positive,	 and	 HER2	 (Neu)	 negative.	These	 are	 more	
commonly	found	in	older	women.

Luminal-B	 tumors	 account	 for	 approximately	 20%	 of	 all	
breast	 cancers	 and	 have	 a	more	 aggressive	 behavior	 compared	
with	 the	 luminal-A	subtype.	These	 tumors	have	overexpression	
of	HER2	(Neu)	and	have	a	higher	expression	of	the	proliferation-
related	genes.	Often	they	are	estrogen	and	progesterone	as	well	
as	P53	gene	mutation	positive	(these	are	acquired	p53	mutations	
as	opposed	to	inherited	mutations).

The	third	subtype,	HER2	enriched,	constitutes	10%	to	15%	
of	breast	cancers.	It	is	characterized	by	a	high	expression	of	both	

Fig. 15.20  Infiltrating lobular carcinoma of the breast. Neoplastic cells in-
filtrating the stroma and adipose tissue in a single-file fashion. (Courtesy 
Panagiotis J. Tsakalakis, MD.)

Fig. 15.21  Inflammatory breast carcinoma—cellulitic-appearing 
plaque. (From Marks J, Miller J. Lookingbill and Marks’ Principles of 
Dermatology. 4th ed. Philadelphia: Saunders; 2006.)

Fig. 15.22  Paget disease of the breast. Note the erythematous 
plaques around the nipple. (From Callen JP. Dermatologic signs of  
systemic disease. In: Bolognia JL, Jorizzo JL, Rapini RP, eds.  
Dermatology. Edinburgh: Mosby; 2003:714.)
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changes.	Histologically,	 dermal	 lymphatic	 invasion	 by	malig-
nant	cells	is	noted.

PAGET DISEASE
Paget disease	of	the	breast	is	rare,	constituting	1%	to	3%	of	new	
breast	carcinomas	 (Fig.	15.22).	This	 lesion	has	an	 innocent	ap-
pearance	and	looks	like	eczema	or	dermatitis	of	the	nipple.	The	
clinical	picture	of	a	 scaly,	 raw,	or	ulcerated	 lesion	of	 the	nipple	
and	areola	is	usually	the	result	of	an	infiltrating	ductal	carcinoma	
that	invades	the	epidermis.	The	majority	of	patients	(97%)	with	

Paget	 disease	 also	 have	 an	 underlying	 cancer,	 either	 DCIS	 or	
invasive	cancer,	somewhere	else	in	the	breast.	Punch	biopsy	or	a	
full-thickness	wedge	biopsy	of	 the	nipple	 is	 used	 for	diagnosis.	
Intraepithelial	 adenocarcinoma	 cells	 (Paget	 cells)	 are	 noted	 on	
histologic	 examination,	 presenting	 either	 singly	 or	 in	 small	
groups	within	the	epidermis	of	the	nipple.

GENOMIC PROFILING
Historically,	the	treatment	of	breast	cancer	was	based	on	tumor	
histologic	characteristics,	axillary	node	status,	tumor	size,	recep-
tor	patterns,	and	grade	of	differentiation.	In	addition	to	simpli-
fied	histologic	classification,	a	classification	based	on	gene	expres-
sion	or	profiling,	 including	the	presence	of	hormone	receptors,	
has	 evolved.	 Identification	 of	 tumor	 receptor	 status	 is	 critical	
because	endocrine	therapy	is	used	both	for	adjuvant	therapy	and	
in	the	management	of	advanced	disease.	The	genomic analysis	
of	tumors	has	led	to	the	molecular	subtyping	of	breast	cancers.	In	
the	 early	 2000s,	 Perou	 and	 coworkers	 classified	 breast	 tumors	
into	four	different	molecular	subtypes:	luminal,	basal,	HER2,	and	
normal	(Perou,	2000).	Subsequently,	the	luminal	group	was	fur-
ther	 differentiated	 into	 luminal-A	 and	 luminal-B	 subgroups.	
Basal-like	tumors	include	triple-negative	tumors,	tumors	that	are	
estrogen,	 progesterone,	 and	 HER2	 negative	 by	 immunohisto-
chemistry.	A	more	aggressive	subtype	of	triple-negative	tumors,	
claudin-low	tumors,	has	also	been	described.	These	divisions	are	
detailed	in	Table	15.12.

The	lactiferous	ducts	have	two	layers:	the	inner	layer	closest	
to	the	lumen	and	the	outer	layer	next	to	the	basement	membrane	
with	more	myoepithelial	elements.	Cancers	that	appear	to	have	
expression	of	genes	similar	to	luminal	cells	are	usually	hormon-
ally	 estrogen	 sensitive.	 Luminal-A	 tumors	 make	 up	 approxi-
mately	40%	of	 all	breast	 cancers.	These	 tumors	generally	have	
the	best	prognosis	and	are	low	grade,	estrogen	and	progesterone	
receptor	 positive,	 and	 HER2	 (Neu)	 negative.	These	 are	 more	
commonly	found	in	older	women.

Luminal-B	 tumors	 account	 for	 approximately	 20%	 of	 all	
breast	 cancers	 and	 have	 a	more	 aggressive	 behavior	 compared	
with	 the	 luminal-A	subtype.	These	 tumors	have	overexpression	
of	HER2	(Neu)	and	have	a	higher	expression	of	the	proliferation-
related	genes.	Often	they	are	estrogen	and	progesterone	as	well	
as	P53	gene	mutation	positive	(these	are	acquired	p53	mutations	
as	opposed	to	inherited	mutations).

The	third	subtype,	HER2	enriched,	constitutes	10%	to	15%	
of	breast	cancers.	It	is	characterized	by	a	high	expression	of	both	

Fig. 15.20  Infiltrating lobular carcinoma of the breast. Neoplastic cells in-
filtrating the stroma and adipose tissue in a single-file fashion. (Courtesy 
Panagiotis J. Tsakalakis, MD.)

Fig. 15.21  Inflammatory breast carcinoma—cellulitic-appearing 
plaque. (From Marks J, Miller J. Lookingbill and Marks’ Principles of 
Dermatology. 4th ed. Philadelphia: Saunders; 2006.)

Fig. 15.22  Paget disease of the breast. Note the erythematous 
plaques around the nipple. (From Callen JP. Dermatologic signs of  
systemic disease. In: Bolognia JL, Jorizzo JL, Rapini RP, eds.  
Dermatology. Edinburgh: Mosby; 2003:714.)
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Classification of breast 
malignancies: Paget Disease

u rare, constituting 1% to 3% of new breast carcinomas 
u This lesion has an innocent appearance and looks like 

eczema or dermatitis of the nipple. 
u The clinical picture of a scaly, raw, or ulcerated lesion of the 

nipple and areola is usually the result of an infiltrating ductal 
carcinoma that invades the epidermis. 

u The majority of patients (97%) also have an underlying 
cancer, either DCIS or invasive cancer, somewhere else in 
the breast. 

u Punch biopsy or a full-thickness wedge biopsy of the nipple is 
used for diagnosis. 

u Intraepithelial adenocarcinoma cells (Paget cells) are noted 
on histologic examination, presenting either singly or in small 
groups within the epidermis of the nipple. 
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changes.	Histologically,	 dermal	 lymphatic	 invasion	 by	malig-
nant	cells	is	noted.

PAGET DISEASE
Paget disease	of	the	breast	is	rare,	constituting	1%	to	3%	of	new	
breast	carcinomas	 (Fig.	15.22).	This	 lesion	has	an	 innocent	ap-
pearance	and	looks	like	eczema	or	dermatitis	of	the	nipple.	The	
clinical	picture	of	a	 scaly,	 raw,	or	ulcerated	 lesion	of	 the	nipple	
and	areola	is	usually	the	result	of	an	infiltrating	ductal	carcinoma	
that	invades	the	epidermis.	The	majority	of	patients	(97%)	with	

Paget	 disease	 also	 have	 an	 underlying	 cancer,	 either	 DCIS	 or	
invasive	cancer,	somewhere	else	in	the	breast.	Punch	biopsy	or	a	
full-thickness	wedge	biopsy	of	 the	nipple	 is	 used	 for	diagnosis.	
Intraepithelial	 adenocarcinoma	 cells	 (Paget	 cells)	 are	 noted	 on	
histologic	 examination,	 presenting	 either	 singly	 or	 in	 small	
groups	within	the	epidermis	of	the	nipple.

GENOMIC PROFILING
Historically,	the	treatment	of	breast	cancer	was	based	on	tumor	
histologic	characteristics,	axillary	node	status,	tumor	size,	recep-
tor	patterns,	and	grade	of	differentiation.	In	addition	to	simpli-
fied	histologic	classification,	a	classification	based	on	gene	expres-
sion	or	profiling,	 including	the	presence	of	hormone	receptors,	
has	 evolved.	 Identification	 of	 tumor	 receptor	 status	 is	 critical	
because	endocrine	therapy	is	used	both	for	adjuvant	therapy	and	
in	the	management	of	advanced	disease.	The	genomic analysis	
of	tumors	has	led	to	the	molecular	subtyping	of	breast	cancers.	In	
the	 early	 2000s,	 Perou	 and	 coworkers	 classified	 breast	 tumors	
into	four	different	molecular	subtypes:	luminal,	basal,	HER2,	and	
normal	(Perou,	2000).	Subsequently,	the	luminal	group	was	fur-
ther	 differentiated	 into	 luminal-A	 and	 luminal-B	 subgroups.	
Basal-like	tumors	include	triple-negative	tumors,	tumors	that	are	
estrogen,	 progesterone,	 and	 HER2	 negative	 by	 immunohisto-
chemistry.	A	more	aggressive	subtype	of	triple-negative	tumors,	
claudin-low	tumors,	has	also	been	described.	These	divisions	are	
detailed	in	Table	15.12.

The	lactiferous	ducts	have	two	layers:	the	inner	layer	closest	
to	the	lumen	and	the	outer	layer	next	to	the	basement	membrane	
with	more	myoepithelial	elements.	Cancers	that	appear	to	have	
expression	of	genes	similar	to	luminal	cells	are	usually	hormon-
ally	 estrogen	 sensitive.	 Luminal-A	 tumors	 make	 up	 approxi-
mately	40%	of	 all	breast	 cancers.	These	 tumors	generally	have	
the	best	prognosis	and	are	low	grade,	estrogen	and	progesterone	
receptor	 positive,	 and	 HER2	 (Neu)	 negative.	These	 are	 more	
commonly	found	in	older	women.

Luminal-B	 tumors	 account	 for	 approximately	 20%	 of	 all	
breast	 cancers	 and	 have	 a	more	 aggressive	 behavior	 compared	
with	 the	 luminal-A	subtype.	These	 tumors	have	overexpression	
of	HER2	(Neu)	and	have	a	higher	expression	of	the	proliferation-
related	genes.	Often	they	are	estrogen	and	progesterone	as	well	
as	P53	gene	mutation	positive	(these	are	acquired	p53	mutations	
as	opposed	to	inherited	mutations).

The	third	subtype,	HER2	enriched,	constitutes	10%	to	15%	
of	breast	cancers.	It	is	characterized	by	a	high	expression	of	both	

Fig. 15.20  Infiltrating lobular carcinoma of the breast. Neoplastic cells in-
filtrating the stroma and adipose tissue in a single-file fashion. (Courtesy 
Panagiotis J. Tsakalakis, MD.)

Fig. 15.21  Inflammatory breast carcinoma—cellulitic-appearing 
plaque. (From Marks J, Miller J. Lookingbill and Marks’ Principles of 
Dermatology. 4th ed. Philadelphia: Saunders; 2006.)

Fig. 15.22  Paget disease of the breast. Note the erythematous 
plaques around the nipple. (From Callen JP. Dermatologic signs of  
systemic disease. In: Bolognia JL, Jorizzo JL, Rapini RP, eds.  
Dermatology. Edinburgh: Mosby; 2003:714.)
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Management

u The primary algorithm of treatment is primarily determined by the tumor stage. 
u The tumor-node-metastasis (TNM) system is a widely recognized staging system 

based on both clinical and pathologic criteria 
u goal of treatment for stage 0, pure noninvasive carcinomas (LCIS, DCIS), is 

preventing the development of invasive disease
u In cases of invasive disease, treatment is based on the stage-appropriate guideline 

for invasive carcinoma. 
u The major objectives of treating breast carcinoma are:

ü control of local disease
ü treatment or prevention of distant metastases
ü improved quality of life for women treated for the disease. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 
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HER2	and	proliferation	gene	clusters.	These	tumors	are	usually	
estrogen	and	progesterone	negative,	high	grade,	have	a	high	rate	
of	P53	mutations,	and	have	a	poor	prognosis.

The	basal	subtype	makes	up	15%	to	20%	of	breast	cancers.	
It	 is	 similar	 to	 basal-type	 duct	 cells	 in	 terms	 of	 expression		
of	 more	 myoepithelial	 gene	 profiling.	 These	 triple-negative	
tumors	are	usually	high	grade	and	exhibit	a	 low	expression	of	
the	luminal	and	HER2	gene	clusters.	BRCA1	 tumors	are	up	to	
95%	basal	type.

A	fifth	type	of	breast	cancer,	claudin-low	tumors,	constitutes	
approximately	 10%	 of	 breast	 cancers.	 Claudin-low	 tumors	 are	
also	triple-receptor	negative	(estrogen,	progesterone,	and	HER2	
[Neu]).	They	have	a	high	proliferation	capability	and	are	more	
aggressive	than	other	subtypes.

MANAGEMENT
A	multidisciplinary	team	approach	is	necessary	in	the	treatment	
of	breast	cancer.	Local	disease	is	treated	with	surgery,	radiation	
therapy,	 or	 both.	 Systemic	 treatment	 includes	 chemotherapy,	
endocrine	 therapy,	 biologic	 therapy,	 or	 a	 combination	 of	 these	
regimens.	Determination	of	local	or	systemic	treatment	is	based	
on	 several	 prognostic	 and	 predictive	 factors,	 including	 tumor	
histologic	characteristics,	tumor	hormone	receptor	status	(estro-
gen/progesterone),	 tumor	HER2	status,	multigene	testing,	axil-
lary	lymph	node	status,	evaluation	of	metastatic	disease,	patient	
age,	comorbidities,	and	menopausal	status.

The	primary	algorithm	of	treatment	is	primarily	determined	
by	the	tumor	stage.	The	tumor-node-metastasis	(TNM)	system	
is	 a	 widely	 recognized	 staging	 system	 based	 on	 both	 clinical		
and	pathologic	criteria	(Table	15.13).	The	goal	of	treatment	for	
stage	0,	pure	noninvasive	carcinomas	(LCIS,	DCIS),	is	prevent-
ing	the	development	of	invasive	disease	or	diagnosing	the	devel-
opment	 of	 an	 invasive	 component	 when	 still	 confined	 to	 the	
breast.	 In	 cases	 of	 invasive	 disease,	 treatment	 is	 based	 on	 the	
stage-appropriate	 guideline	 for	 invasive	 carcinoma.	The	 major	
objectives	of	 treating	breast	carcinoma	are	control	of	 local	dis-
ease,	treatment	or	prevention	of	distant	metastases,	and	improved	
quality	of	 life	for	women	treated	for	the	disease.	With	multiple	
therapeutic	options	in	both	local	and	systemic	therapy	for	breast	
carcinoma,	 women	 have	 an	 active	 role	 in	 deciding	 their	 own	
treatment	 regimen.	There	 are	 several	 methods	 for	 controlling	
local	disease.	Breast	conservation	with	lumpectomy	or	quadran-
tectomy	 is	 a	 common	 choice	 for	 the	 control	 of	 local	 disease.	

TABLE 15.12 Classification of Breast Carcinoma Based on Gene 
Profiling and Hormone Receptor

Expression 
Type Grade

Characteristic 
Behavior

Hormone  
Receptor 
Status*

Luminal A Usually low 
grade

Good  
prognosis

E and P!

Luminal B All grades Mixed  
prognosis

E and P!, 
Her2 
(Neu)!

Her2 (Neu) Higher grades Poor prognosis E and P–, 
Her2 
(Neu)!

Basal Usually  
grade 3

Poor prognosis Triple negative

Normal breast† Usually low 
grade

Good prognosis Triple negative

*E, Estrogen receptor; P, progesterone receptor.
†Normal breast does not express gene profiling of basal elements and 

myoepithelial gene expression.

TABLE 15.13 TNM Staging of Breast Cancer

PRIMARY 
TUMOR (T)
TX Primary tumor cannot be assessed

T0 No evidence of primary tumor

Tis* Carcinoma in situ; intraductal carcinoma, 
lobular carcinoma in situ, or Paget  
disease of the nipple with no tumor

T1 Tumor is "2 cm in greater dimension

T1a Tumor is "0.5 cm in greatest dimension

T1b Tumor is #0.5 cm but not more than 1 cm 
in greatest dimension

T1c Tumor is more than 1 cm but not more than 
2 cm in greatest dimension

T2 Tumor is #2 cm but not more than 5 cm in 
greatest dimension

T3 Tumor is #5 cm in greatest dimension

T4 Tumor of any size with direct extension to 
chest wall or skin

T4a Extension to chest wall

T4b Edema (including peau d’orange) or ulcer-
ation of the skin of the breast or satellite 
skin nodules confined to the same breast

T4c Both T4a and T4b above

T4d Inflammatory carcinoma
REGIONAL LYMPH NODE INVOLVEMENT (N) (CLINICAL)
NX Regional lymph nodes cannot be assessed 

(e.g., previously removed)

N0 No regional lymph node metastasis

N1 Metastasis to movable ipsilateral axillary 
lymph node(s)

N2 Metastasis to ipsilateral axillary lymph node(s) 
fixed to one another or the other structures

N3 Metastasis to ipsilateral mammary lymph 
node(s)

DISTANT METASTASIS (M)
MX Presence of distant metastasis cannot be 

assessed

M0 No distant metastasis

M1 Distant metastasis (includes metastasis to  
ipsilateral supraclavicular lymph node[s])

STAGE GROUPING

Stage 0 Tis N0 M0

Stage I T1 N0 M0

Stage IIa T0
T1
T2

N1
N1*
N0

M0
M0
M0

Stage IIb T2
T3

N1
N0

M0
M0

Stage IIIa T0
T1
T2
T3

N2
N2
N2
N1, N2

M0
M0
M0
M0

Stage IIIb T4
Any T

Any N
N3

M0
M0

Stage IV Any T Any N M1

From Eberlein TJ. Current management of carcinoma of the breast. Ann 
Surg.1994;220(2):121-136.

Paget disease associated with a tumor is classified according to the 
size of the tumor. Chest wall includes ribs, intercostal muscles, and 
serratus anterior muscle but not pectoral muscle.

*The prognosis of patients with pN1a is similar to that of patients with pN0.
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HER2	and	proliferation	gene	clusters.	These	tumors	are	usually	
estrogen	and	progesterone	negative,	high	grade,	have	a	high	rate	
of	P53	mutations,	and	have	a	poor	prognosis.

The	basal	subtype	makes	up	15%	to	20%	of	breast	cancers.	
It	 is	 similar	 to	 basal-type	 duct	 cells	 in	 terms	 of	 expression		
of	 more	 myoepithelial	 gene	 profiling.	 These	 triple-negative	
tumors	are	usually	high	grade	and	exhibit	a	 low	expression	of	
the	luminal	and	HER2	gene	clusters.	BRCA1	 tumors	are	up	to	
95%	basal	type.

A	fifth	type	of	breast	cancer,	claudin-low	tumors,	constitutes	
approximately	 10%	 of	 breast	 cancers.	 Claudin-low	 tumors	 are	
also	triple-receptor	negative	(estrogen,	progesterone,	and	HER2	
[Neu]).	They	have	a	high	proliferation	capability	and	are	more	
aggressive	than	other	subtypes.

MANAGEMENT
A	multidisciplinary	team	approach	is	necessary	in	the	treatment	
of	breast	cancer.	Local	disease	is	treated	with	surgery,	radiation	
therapy,	 or	 both.	 Systemic	 treatment	 includes	 chemotherapy,	
endocrine	 therapy,	 biologic	 therapy,	 or	 a	 combination	 of	 these	
regimens.	Determination	of	local	or	systemic	treatment	is	based	
on	 several	 prognostic	 and	 predictive	 factors,	 including	 tumor	
histologic	characteristics,	tumor	hormone	receptor	status	(estro-
gen/progesterone),	 tumor	HER2	status,	multigene	testing,	axil-
lary	lymph	node	status,	evaluation	of	metastatic	disease,	patient	
age,	comorbidities,	and	menopausal	status.

The	primary	algorithm	of	treatment	is	primarily	determined	
by	the	tumor	stage.	The	tumor-node-metastasis	(TNM)	system	
is	 a	 widely	 recognized	 staging	 system	 based	 on	 both	 clinical		
and	pathologic	criteria	(Table	15.13).	The	goal	of	treatment	for	
stage	0,	pure	noninvasive	carcinomas	(LCIS,	DCIS),	is	prevent-
ing	the	development	of	invasive	disease	or	diagnosing	the	devel-
opment	 of	 an	 invasive	 component	 when	 still	 confined	 to	 the	
breast.	 In	 cases	 of	 invasive	 disease,	 treatment	 is	 based	 on	 the	
stage-appropriate	 guideline	 for	 invasive	 carcinoma.	The	 major	
objectives	of	 treating	breast	carcinoma	are	control	of	 local	dis-
ease,	treatment	or	prevention	of	distant	metastases,	and	improved	
quality	of	 life	for	women	treated	for	the	disease.	With	multiple	
therapeutic	options	in	both	local	and	systemic	therapy	for	breast	
carcinoma,	 women	 have	 an	 active	 role	 in	 deciding	 their	 own	
treatment	 regimen.	There	 are	 several	 methods	 for	 controlling	
local	disease.	Breast	conservation	with	lumpectomy	or	quadran-
tectomy	 is	 a	 common	 choice	 for	 the	 control	 of	 local	 disease.	

TABLE 15.12 Classification of Breast Carcinoma Based on Gene 
Profiling and Hormone Receptor

Expression 
Type Grade

Characteristic 
Behavior

Hormone  
Receptor 
Status*

Luminal A Usually low 
grade

Good  
prognosis

E and P!

Luminal B All grades Mixed  
prognosis

E and P!, 
Her2 
(Neu)!

Her2 (Neu) Higher grades Poor prognosis E and P–, 
Her2 
(Neu)!

Basal Usually  
grade 3

Poor prognosis Triple negative

Normal breast† Usually low 
grade

Good prognosis Triple negative

*E, Estrogen receptor; P, progesterone receptor.
†Normal breast does not express gene profiling of basal elements and 

myoepithelial gene expression.

TABLE 15.13 TNM Staging of Breast Cancer

PRIMARY 
TUMOR (T)
TX Primary tumor cannot be assessed

T0 No evidence of primary tumor

Tis* Carcinoma in situ; intraductal carcinoma, 
lobular carcinoma in situ, or Paget  
disease of the nipple with no tumor

T1 Tumor is "2 cm in greater dimension

T1a Tumor is "0.5 cm in greatest dimension

T1b Tumor is #0.5 cm but not more than 1 cm 
in greatest dimension

T1c Tumor is more than 1 cm but not more than 
2 cm in greatest dimension

T2 Tumor is #2 cm but not more than 5 cm in 
greatest dimension

T3 Tumor is #5 cm in greatest dimension

T4 Tumor of any size with direct extension to 
chest wall or skin

T4a Extension to chest wall

T4b Edema (including peau d’orange) or ulcer-
ation of the skin of the breast or satellite 
skin nodules confined to the same breast

T4c Both T4a and T4b above

T4d Inflammatory carcinoma
REGIONAL LYMPH NODE INVOLVEMENT (N) (CLINICAL)
NX Regional lymph nodes cannot be assessed 

(e.g., previously removed)

N0 No regional lymph node metastasis

N1 Metastasis to movable ipsilateral axillary 
lymph node(s)

N2 Metastasis to ipsilateral axillary lymph node(s) 
fixed to one another or the other structures

N3 Metastasis to ipsilateral mammary lymph 
node(s)

DISTANT METASTASIS (M)
MX Presence of distant metastasis cannot be 

assessed

M0 No distant metastasis

M1 Distant metastasis (includes metastasis to  
ipsilateral supraclavicular lymph node[s])

STAGE GROUPING

Stage 0 Tis N0 M0

Stage I T1 N0 M0

Stage IIa T0
T1
T2

N1
N1*
N0

M0
M0
M0

Stage IIb T2
T3

N1
N0

M0
M0

Stage IIIa T0
T1
T2
T3

N2
N2
N2
N1, N2

M0
M0
M0
M0

Stage IIIb T4
Any T

Any N
N3

M0
M0

Stage IV Any T Any N M1

From Eberlein TJ. Current management of carcinoma of the breast. Ann 
Surg.1994;220(2):121-136.

Paget disease associated with a tumor is classified according to the 
size of the tumor. Chest wall includes ribs, intercostal muscles, and 
serratus anterior muscle but not pectoral muscle.

*The prognosis of patients with pN1a is similar to that of patients with pN0.


@*" @������@%�2E"��3�@H�)�(��CE"�*�@H���
��!���E�A� ��D�)��E�."CD�DED��@��0�����"���%@!�) �"��� ��H��@!��H�� C�F��%�@"�
2�AD�!��%��	��������,@%�A�%C@"� �EC��@" H��1@�@D��%�EC�C�*�D�@ED�A�%!�CC�@"��)@AH%���D�I������� C�F��%�."���(  �%���DC�%�C�%F���                               

359!

359!



Management

u The initial size of the breast carcinoma is the single best 
predictor of the likelihood of positive axillary nodes. 

u The presence and number of axillary node metastasis 
are the best predictors of survival. 

u Women whose initial tumor is less than 1 cm in diameter 
and who have negative axillary nodes have excellent 
chances for disease-free survival. The 10-year relapse 
rate is less than 10%. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Management: Surgery

u Locoregional treatment of clinical stage I, IIA, IIB, or T3N1MO (a subset of 
stage IIIA) invasive breast cancer includes lumpectomy (or total 
mastectomy 6 reconstruction) with surgical axillary staging. 

u Until the 1980s, radical mastectomy was the standard operation for 
carcinoma of the breast. 

u With an increased understanding that cancer of the breast is often a 
systemic disease and that prognosis is similar with conservative surgery, the 
therapeutic emphasis has changed to less radical surgery and increased 
use of radiotherapy and chemotherapy 

u Breast-conserving therapy (lumpectomy, axillary sentinel lymph node 
biopsy followed by whole breast irradiation) has been shown to be 
equivalent to mastectomy and axillary lymph node dissection in the 
primary treatment of women with stages I and II breast cancer. 
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15
Often	patients	are	not	cured	even	with	extensive	local	therapy.	

Thus	protocols	were	established	for	more	conservative	approaches	
to	treat	local	disease.	The	modified	radical	mastectomy	removes	
the	breast	 and	only	 the	 fascia	over	 the	pectoralis	major	muscle.	
The	 pectoralis	 minor	muscle	 may	 be	 removed	 to	 facilitate	 the	
axillary	 dissection.	 Simple	 mastectomy	 includes	 removal	 of	 the	
breast	without	underlying	muscle	tissue.	A	nipple-areola–sparing	
mastectomy	 can	 be	 considered	 in	 select	 patients	 undergoing	 a	
therapeutic	 mastectomy	 followed	 by	 immediate	 reconstruction.	
Candidates	 include	 women	 with	 small	 to	 moderate	 breast	 size	
with	minimal	ptosis	and	tumors	smaller	than	2	cm	with	a	tumor	
to	nipple–areolar	complex	distance	larger	than	2	cm.	Contraindi-
cations	 to	 this	 procedure	 include	 inflammatory	 breast	 cancer,	
clinical	involvement	of	the	nipple–areolar	complex,	nipple	retrac-
tion,	 Paget	 disease,	 and	 bloody	 nipple	 discharge.	 For	 patients	
having	a	mastectomy	for	prophylactic	indications,	a	skin-sparing	
or	 nipple-sparing	mastectomy	 is	 an	 option	with	 good	 cosmetic	
results.

Breast-conserving	 therapy	 (lumpectomy,	 axillary	 sentinel 
lymph node	 biopsy	 followed	 by	whole	 breast	 irradiation)	 has	
been	shown	to	be	equivalent	to	mastectomy	and	axillary	lymph	
node	dissection	in	the	primary	treatment	of	women	with	stages	
I	 and	 II	breast	 cancer.	 In	 a	20-year	 follow-up	 comparing	 total	
mastectomy,	 lumpectomy,	and	lumpectomy	plus	 irradiation,	no	
differences	were	noted	in	overall	survival,	disease-free	survival,	
or	 distant	 disease-free	 survival (Table	 15.15). Resection	 of	 a	
wider	 area	 of	 the	 breast	 than	 lumpectomy	 is	 referred	 to	 as	 a	
quadrantectomy.	In	cases	of	positive	margins,	surgical	reexcision	
is	recommended.	Mastectomy	may	be	necessary	in	cases	of	posi-
tive	margins	after	further	surgical	reexcision.	Contraindications	
to	 lumpectomy	 include	 the	 need	 for	 radiation	 therapy	 during	
pregnancy,	extensive	disease	not	amenable	to	resection	by	a	local	
excision	with	a	single	incision	resulting	in	satisfactory	cosmetic	
outcome,	and	diffuse	suspicious	or	malignant-appearing	micro-
calcifications.	 Relative	 contraindications	 include	 tumor	 size	
greater	than	5	cm,	history	of	previous	radiation	therapy	to	the	
breast	or	chest	wall,	and	active	connective	tissue	disease	such	as	
scleroderma	 or	 lupus	 that	 is	 adversely	 affected	 by	 radiation	
therapy.	When	planning	for	breast	conservation	surgery,	tumors	
may	be	localized	preoperatively	with	wire	or	needle	localization	
using	ultrasound	or	mammography.	MRI	has	also	been	used	to	
bracket	 lesions.	 In	addition,	some	surgeons	have	employed	the	
SAVI	SCOUT	surgical	guidance	system	(Cianna	Medical,	Aliso	
Viejo,	CA)	 for	 localization.	This	 system	 uses	 a	 nonradioactive	

TABLE 15.14 Ten-Year Disease-Free Survival Rates of Women 
with Breast Cancer

From Montague ED. Conservation surgery and radiation therapy in the 
treatment of operable breast cancer. Cancer. 1984;53(3 Suppl):700-704.

Conservation Surgery 
and Radiation

Radical or Modified  
Radical Mastectomy 

Alone

Minimal breast 
cancer

92% 95%

Stage I 78% 80%

Stage II 73% 65%

Sentinel	node	biopsy	has	become	standard	practice	in	the	treat-
ment	of	early-stage	breast	cancer.	Chemotherapy	is	used	not	only	
for	patients	with	proven	metastatic	disease	but	also	for	women	at	
high	risk	for	developing	distant	or	recurrent	disease.	An	emphasis	
on	conservative	surgery	plus	radiation	therapy	to	control	multi-
focal	 cancer	 in	 the	 same	 breast	 and	 on	 reconstructive	 surgery	
after	mastectomy	has	improved	the	quality	of	life	for	women	with	
breast	carcinoma.

Surgical Therapy
The	decision	concerning	appropriate	 therapy	and	the	extent	of	
the	surgical	operation	to	treat	breast	carcinoma	should	be	made	
by	the	patient	in	consultation	with	the	surgeon,	radiation	oncolo-
gist,	and	medical	oncologist	who	will	 treat	her.	The	size	of	 the	
tumor,	the	initial	extent	of	disease,	the	virulence	of	the	neoplasm,	
and	the	presence	of	estrogen,	progesterone,	or	HER2	receptors	
are	 key	medical	 factors	 in	 the	 decision.	The	 initial	 size	 of	 the	
breast	carcinoma	is	the	single	best	predictor	of	the	likelihood	of	
positive	axillary	nodes.	The	presence	and	number	of	axillary	node	
metastasis	 are	 the	 best	 predictors	 of	 survival.	Traditionally	 the	
evaluation	 for	 localized	 invasive	 disease	 includes	 bilateral	 diag-
nostic	mammography,	possible	 subsequent	ultrasonography,	 tu-
mor	hormone	receptor	status,	HER2	receptor	status,	and	pathol-
ogy	 review.	 MRI	 for	 the	 evaluation	 and	 determination	 of	 the	
extent	 of	 disease	 has	 been	 controversial.	 Supporters	 cite	 high	
sensitivity	in	evaluating	the	extent	of	disease,	especially	for	inva-
sive	cancer	and	 in	dense	breasts,	as	well	as	 the	 identification	of	
second	cancers.	Arguments	against	MRI	use	include	a	high	per-
centage	of	false-positive	findings	resulting	in	additional	diagnos-
tic	workup	or	more	extensive	surgery	than	necessary.

Locoregional	 treatment	 of	 clinical	 stage	 I,	 IIA,	 IIB,	 or	
T3N1MO	(a	subset	of	stage	IIIA)	invasive	breast	cancer	includes	
lumpectomy	(or	total	mastectomy	!	reconstruction)	with	surgi-
cal	 axillary	 staging.	 Intensive	 discussions	 concerning	 breast	 re-
construction	 or	 external	 prostheses	 are	 important	 to	 help	 the	
patient	contemplate	the	effects	of	surgery	on	body	image.	Morris	
and	coworkers	have	studied	the	psychological	and	social	adjust-
ments	to	mastectomy	in	160	women,	who	were	followed	at	inter-
vals	of	3,	12,	and	24	months	after	surgery	(Morris,	1977).	One	in	
four	women	was	still	having	problems	with	depression	and	asso-
ciated	marital	and	sexual	problems	2	years	after	the	initial	ther-
apy.	Until	the	1980s,	radical	mastectomy	was	the	standard	opera-
tion	 for	 carcinoma	 of	 the	 breast.	 Radical	 mastectomy	 was	
designed	to	control	local	disease	by	an	extensive	en	bloc	removal	
of	the	breast	and	underlying	pectoralis	major	and	pectoralis	mi-
nor	muscles	and	complete	axillary	dissection.	It	is	a	cosmetically	
disfiguring	operation,	leaving	a	major	deformity	of	the	chest	wall.	
With	an	increased	understanding	that	cancer	of	the	breast	is	of-
ten	a	systemic	disease	and	that	prognosis	is	similar	with	conserva-
tive	surgery,	the	therapeutic	emphasis	has	changed	to	less	radical	
surgery	 and	 increased	 use	 of	 radiotherapy	 and	 chemotherapy	
(Table	15.14).

TABLE 15.15 Twenty-Year Follow-up Comparing Total Mastectomy, 
Lumpectomy, and Lumpectomy Plus Irradiation

From Fisher B, Anderson S, Bryant J, et al. Twenty-year follow-up of a 
randomized trial comparing total mastectomy, lumpectomy, and 
lumpectomy plus irradiation for the treatment of invasive breast  
cancer. N Engl J Med. 2002;347(16):1233-1241.

Total  
Mastectomy

Lumpectomy 
Alone

Lumpectomy 
and  

Irradiation

Overall survival 47% ! 2% 46% ! 2% 46% ! 2%

Cumulative inci-
dence of a  
recurrence  
in ipsilateral 
breast

N/A 39.2% 14.3%

Disease free  
survival

36% ! 2% 35% ! 2% 35% ! 2%

Distant disease 
free survival

49% ! 2% 45% ! 2% 46% ! 2%

N/A, Not applicable.
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Often	patients	are	not	cured	even	with	extensive	local	therapy.	

Thus	protocols	were	established	for	more	conservative	approaches	
to	treat	local	disease.	The	modified	radical	mastectomy	removes	
the	breast	 and	only	 the	 fascia	over	 the	pectoralis	major	muscle.	
The	 pectoralis	 minor	muscle	 may	 be	 removed	 to	 facilitate	 the	
axillary	 dissection.	 Simple	 mastectomy	 includes	 removal	 of	 the	
breast	without	underlying	muscle	tissue.	A	nipple-areola–sparing	
mastectomy	 can	 be	 considered	 in	 select	 patients	 undergoing	 a	
therapeutic	 mastectomy	 followed	 by	 immediate	 reconstruction.	
Candidates	 include	 women	 with	 small	 to	 moderate	 breast	 size	
with	minimal	ptosis	and	tumors	smaller	than	2	cm	with	a	tumor	
to	nipple–areolar	complex	distance	larger	than	2	cm.	Contraindi-
cations	 to	 this	 procedure	 include	 inflammatory	 breast	 cancer,	
clinical	involvement	of	the	nipple–areolar	complex,	nipple	retrac-
tion,	 Paget	 disease,	 and	 bloody	 nipple	 discharge.	 For	 patients	
having	a	mastectomy	for	prophylactic	indications,	a	skin-sparing	
or	 nipple-sparing	mastectomy	 is	 an	 option	with	 good	 cosmetic	
results.

Breast-conserving	 therapy	 (lumpectomy,	 axillary	 sentinel 
lymph node	 biopsy	 followed	 by	whole	 breast	 irradiation)	 has	
been	shown	to	be	equivalent	to	mastectomy	and	axillary	lymph	
node	dissection	in	the	primary	treatment	of	women	with	stages	
I	 and	 II	breast	 cancer.	 In	 a	20-year	 follow-up	 comparing	 total	
mastectomy,	 lumpectomy,	and	lumpectomy	plus	 irradiation,	no	
differences	were	noted	in	overall	survival,	disease-free	survival,	
or	 distant	 disease-free	 survival (Table	 15.15). Resection	 of	 a	
wider	 area	 of	 the	 breast	 than	 lumpectomy	 is	 referred	 to	 as	 a	
quadrantectomy.	In	cases	of	positive	margins,	surgical	reexcision	
is	recommended.	Mastectomy	may	be	necessary	in	cases	of	posi-
tive	margins	after	further	surgical	reexcision.	Contraindications	
to	 lumpectomy	 include	 the	 need	 for	 radiation	 therapy	 during	
pregnancy,	extensive	disease	not	amenable	to	resection	by	a	local	
excision	with	a	single	incision	resulting	in	satisfactory	cosmetic	
outcome,	and	diffuse	suspicious	or	malignant-appearing	micro-
calcifications.	 Relative	 contraindications	 include	 tumor	 size	
greater	than	5	cm,	history	of	previous	radiation	therapy	to	the	
breast	or	chest	wall,	and	active	connective	tissue	disease	such	as	
scleroderma	 or	 lupus	 that	 is	 adversely	 affected	 by	 radiation	
therapy.	When	planning	for	breast	conservation	surgery,	tumors	
may	be	localized	preoperatively	with	wire	or	needle	localization	
using	ultrasound	or	mammography.	MRI	has	also	been	used	to	
bracket	 lesions.	 In	addition,	some	surgeons	have	employed	the	
SAVI	SCOUT	surgical	guidance	system	(Cianna	Medical,	Aliso	
Viejo,	CA)	 for	 localization.	This	 system	 uses	 a	 nonradioactive	

TABLE 15.14 Ten-Year Disease-Free Survival Rates of Women 
with Breast Cancer

From Montague ED. Conservation surgery and radiation therapy in the 
treatment of operable breast cancer. Cancer. 1984;53(3 Suppl):700-704.

Conservation Surgery 
and Radiation

Radical or Modified  
Radical Mastectomy 

Alone

Minimal breast 
cancer

92% 95%

Stage I 78% 80%

Stage II 73% 65%

Sentinel	node	biopsy	has	become	standard	practice	in	the	treat-
ment	of	early-stage	breast	cancer.	Chemotherapy	is	used	not	only	
for	patients	with	proven	metastatic	disease	but	also	for	women	at	
high	risk	for	developing	distant	or	recurrent	disease.	An	emphasis	
on	conservative	surgery	plus	radiation	therapy	to	control	multi-
focal	 cancer	 in	 the	 same	 breast	 and	 on	 reconstructive	 surgery	
after	mastectomy	has	improved	the	quality	of	life	for	women	with	
breast	carcinoma.

Surgical Therapy
The	decision	concerning	appropriate	 therapy	and	the	extent	of	
the	surgical	operation	to	treat	breast	carcinoma	should	be	made	
by	the	patient	in	consultation	with	the	surgeon,	radiation	oncolo-
gist,	and	medical	oncologist	who	will	 treat	her.	The	size	of	 the	
tumor,	the	initial	extent	of	disease,	the	virulence	of	the	neoplasm,	
and	the	presence	of	estrogen,	progesterone,	or	HER2	receptors	
are	 key	medical	 factors	 in	 the	 decision.	The	 initial	 size	 of	 the	
breast	carcinoma	is	the	single	best	predictor	of	the	likelihood	of	
positive	axillary	nodes.	The	presence	and	number	of	axillary	node	
metastasis	 are	 the	 best	 predictors	 of	 survival.	Traditionally	 the	
evaluation	 for	 localized	 invasive	 disease	 includes	 bilateral	 diag-
nostic	mammography,	possible	 subsequent	ultrasonography,	 tu-
mor	hormone	receptor	status,	HER2	receptor	status,	and	pathol-
ogy	 review.	 MRI	 for	 the	 evaluation	 and	 determination	 of	 the	
extent	 of	 disease	 has	 been	 controversial.	 Supporters	 cite	 high	
sensitivity	in	evaluating	the	extent	of	disease,	especially	for	inva-
sive	cancer	and	 in	dense	breasts,	as	well	as	 the	 identification	of	
second	cancers.	Arguments	against	MRI	use	include	a	high	per-
centage	of	false-positive	findings	resulting	in	additional	diagnos-
tic	workup	or	more	extensive	surgery	than	necessary.

Locoregional	 treatment	 of	 clinical	 stage	 I,	 IIA,	 IIB,	 or	
T3N1MO	(a	subset	of	stage	IIIA)	invasive	breast	cancer	includes	
lumpectomy	(or	total	mastectomy	!	reconstruction)	with	surgi-
cal	 axillary	 staging.	 Intensive	 discussions	 concerning	 breast	 re-
construction	 or	 external	 prostheses	 are	 important	 to	 help	 the	
patient	contemplate	the	effects	of	surgery	on	body	image.	Morris	
and	coworkers	have	studied	the	psychological	and	social	adjust-
ments	to	mastectomy	in	160	women,	who	were	followed	at	inter-
vals	of	3,	12,	and	24	months	after	surgery	(Morris,	1977).	One	in	
four	women	was	still	having	problems	with	depression	and	asso-
ciated	marital	and	sexual	problems	2	years	after	the	initial	ther-
apy.	Until	the	1980s,	radical	mastectomy	was	the	standard	opera-
tion	 for	 carcinoma	 of	 the	 breast.	 Radical	 mastectomy	 was	
designed	to	control	local	disease	by	an	extensive	en	bloc	removal	
of	the	breast	and	underlying	pectoralis	major	and	pectoralis	mi-
nor	muscles	and	complete	axillary	dissection.	It	is	a	cosmetically	
disfiguring	operation,	leaving	a	major	deformity	of	the	chest	wall.	
With	an	increased	understanding	that	cancer	of	the	breast	is	of-
ten	a	systemic	disease	and	that	prognosis	is	similar	with	conserva-
tive	surgery,	the	therapeutic	emphasis	has	changed	to	less	radical	
surgery	 and	 increased	 use	 of	 radiotherapy	 and	 chemotherapy	
(Table	15.14).

TABLE 15.15 Twenty-Year Follow-up Comparing Total Mastectomy, 
Lumpectomy, and Lumpectomy Plus Irradiation

From Fisher B, Anderson S, Bryant J, et al. Twenty-year follow-up of a 
randomized trial comparing total mastectomy, lumpectomy, and 
lumpectomy plus irradiation for the treatment of invasive breast  
cancer. N Engl J Med. 2002;347(16):1233-1241.

Total  
Mastectomy

Lumpectomy 
Alone

Lumpectomy 
and  

Irradiation

Overall survival 47% ! 2% 46% ! 2% 46% ! 2%

Cumulative inci-
dence of a  
recurrence  
in ipsilateral 
breast

N/A 39.2% 14.3%

Disease free  
survival

36% ! 2% 35% ! 2% 35% ! 2%

Distant disease 
free survival

49% ! 2% 45% ! 2% 46% ! 2%

N/A, Not applicable.
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Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Management: Radiation

u After breast-conserving surgery, external beam whole breast irradiation is 
usually administered. 

u whole breast irradiation resulted in a significant reduction in the 10-year risk 
of any first recurrence compared with breast-conserving surgery alone

u Women with positive axillary lymph nodes after mastectomy and axillary 
lymphadenectomy are also candidates for breast radiation therapy.

u NCCN guidelines recommend irradiation after mastectomy in women with four or 
more positive axillary lymph nodes and strong consideration of radiation in women 
with one to three positive axillary lymph nodes 

u Chest wall irradiation is also recommended in women with negative nodes but 
with a primary tumor greater than 5 cm or positive surgical margins. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Management: Hormonal Therapy

u Women with hormone receptor–positive breast cancer are candidates 
for endocrine therapy. 

u When estrogen receptors are positive, approximately 60% of breast 
cancers will respond to hormonal therapy;

u If estrogen receptors are negative, less than 10% of tumors respond to 
hormonal manipulation.

u Progesterone receptor positivity is a sign of better differentiation and a 
greater response to hormonal therapy. 

u In general, luminal-A receptor–positive tumors are usually better 
differentiated and exhibit a less aggressive clinical behavior, including 
a lower risk of recurrence and lower capacity to proliferate. 

u An 80% response rate is noted when both estrogen and progesterone 
receptors are present. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Management: Hormonal Therapy

u Hormonal therapy is effective in producing a response in 
advanced metastatic carcinoma for approximately 1 
year.

u Tamoxifen, a selective estrogen receptor modulator, is a 
commonly prescribed hormonal agent for breast 
carcinoma. 

u Tamoxifen significantly reduces the risk of breast cancer 
recurrence at 15 years and the risk of breast cancer 
mortality at 15 years 

u Treatment with tamoxifen was associated with an 
increased risk of thromboembolic disease, strokes, and 
intrauterine polyps as well as endometrial hyperplasia 
and carcinoma. 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Management: Hormonal Therapy

u Aromatase inhibitors (AIs) (anastrozole, letrozole, 
and exemestane) block the peripheral conversion 
of adrenal androgens to estrone. 

u Ovarian suppression can also be accomplished 
with pharmacologic interventions that inhibit 
ovarian production of estrogen, such as the 
gonadotropin-releasing hormone (GnRH) agonists. 

u AIs compared with tamoxifen were noted to 
reduce recurrence rates by ap- proximately 30%, 
have a higher risk of osteoporosis/fractures, and 
have a lower risk of endometrial cancer 

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Chemotherapy

u Chemotherapy may be adjuvant and neoadjuvant 
u recommended for the treatment of most triple-negative 

breast cancers, HER2-positive breast cancers, and high-
risk luminal tumors. 

u The benefit of chemotherapy is more pronounced in ER-
negative tumors. 

u Combination therapy of cytotoxic drugs is vastly superior 
to single-agent regimens. 

u chemotherapy regimens based on anthracyclines and 
taxanes reduce breast cancer mortality by about one-
third.

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



u Triple negative breast CA:
ü negative for 3 receptors: Her2, estrogen, progesterone
ü These cancers tend to be more common in women 

younger than age 40, who are Black, or who have 
a BRCA1 mutation.

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15.
https://www.cancer.org/cancer/types/breast-cancer/about/types-of-breast-cancer/triple-negative.html 



Chemotherapy

u Neoadjuvant chemotherapy may be given:
u tochange unresectable tumors to resectable ones and decrease the 

extent of surgery necessary to achieve adequate resection.

u for patients who desire breast-conserving surgery but initially are not 
candidates because of tumor size. 

u For patients with inflammatory breast cancer and may confer a survival 
benefit in this population of patients. 

u HER2-positive breast cancer and triple-negative breast cancer are 
the most chemosensitive and are excellent subtypes for 
neoadjuvant chemotherapy. 

u These patients have the highest pathologic complete response 
rate

Gershenson DM, Lentz GM, Valea F, Lobo RA (eds). Comprehensive Gynecology 8th edition, 2022. Chapter 15. 



Summary

u1. Benign Breast disorders
u2. Breast carcinoma

uDetection and diagnosis
uclassification
umanagement
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Quiz (10 pts)

1. The most classic symptom of fibrocystic breast change.:
A. Bloody Nipple discharge C. Nipple inversion
B. Cyclical breast pain D. rapidly increasing size of mass

2. Best predictor of survival for cases of breast cancer
A. Initial breast mass size C. presence of axillary node metastasis
B. Bloody nipple discharge D. BMI and age

3. Once a woman has developed carcinoma of one breast, her risk is approximately ____% per 
year of developing cancer in the other breast. 
A. 5% C. 3%
B. 10% D. 1%
 



Quiz (10 pts)

4. What is the most common benign neoplasm?

A. Fibroadenoma      C. mastitis

B. Fibrocystic changes of the breast.       D. phyllodes tumor

5. Hormone therapy that reduces the risk of recurrence of breast cancer and also decreases the 
overall mortality rate

A. Tamoxifen    C. Gonadotropins

B. Clomiphene   D. Dydrogesterone

6. The most common breast malignancy

A. Inflammatory carcinoma  C. DCIS

B. Invasive ductal carcinoma  D. LCIS



Quiz (10 pts)

7. _________is the primary choice in screening for breast cancer. 
A. Breast ultrasound C. Fine needle aspiration
B. Magnetic resonance imaging D. Mammography

8. Women at “average risk for breast cancer” means that they have ____% lifetime 
risk of developing  breast cancer
A. 10% C. 12%
B. 15% D. < 5%



Quiz (10 pts)

9. _____ is the strongest risk factor for developing breast cancer

A. Family history C. breastfeeding

B. Age D. hormone therapy

10. Accdg to updated guidelines, when should we start requesting mammography for 
routine screening for breast cancer?

A. 40 C. 45

B. 50 D. at onset of menopause

 


