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ORMONES AND GROWTH FACTORS ACT ON STROMAL AND EPITHELIAL

cells to regulate the development, maturation, and differentiation of mam-

mary-gland cells.»? Broadly summarized, estrogen mediates the develop-
ment and elongation of ductal tissue, progesterone facilitates ductal branching and
lobulo-alveolar development, and prolactin regulates the production of milk protein.
At puberty, estradiol and progesterone levels increase to initiate breast development.
A complex tree-like structure results, comprising 5 to 10 primary milk ducts that orig-
inate at the nipple, 20 to 40 segmental ducts, and 10 to 100 subsegmental ducts that
end in glandular units called terminal-duct lobular units.? In the adult breast, cyclic
changes occur during the menstrual cycle that result in an increased rate of cell prolif-
eration during the luteal phase.* An increase in breast size by up to 15 percent may oc-
cur during this phase.* At menopause, the total number of lobules diminishes.

CHANGES IN THE NORMAL BREAST

The morphologic features of the breast undergo substantial change between early ad-
olescence and menopause.® The spectrum of normal histologic features ranges from a
predominance of ducts, lobules, and intralobular and interlobular stroma to features
that exhibit mainly patterns of fibrous change and cyst formation, formerly called fibro-
cystic disease of the breast. The term “fibrocystic changes” is now preferred, since in up
to 50 to 60 percent of women without breast disease, this histologic pattern may be evi-
dent.® The term “fibrocystic changes” implies that women with lumpy breasts or breasts
with nondiscrete nodules do not have breast disease. The fibrocystic changes detected
clinically entail no increased risk of breast cancer.

In women between adolescence and the mid-20s, the lobules and stroma in the breast
may respond to hormonal stimuli in an exaggerated fashion with the development of
single and multiple palpable fibroadenomas.” In autopsy series, 15 to 23 percent of
women in this age group were found to have fibroadenomas, whereas specialized clinics
have found 7 to 13 percent among female patients in this age group and epidemiologic
studies have found 2.2 percent.>®° In the third and fourth decades of life, the degree of
diffuse palpable nodularity may increase. In histologic terms, this increase represents
adenosis — that is, enhancement of the amount of normal lobular tissue. The stroma
may also undergo hypertrophy, resulting in palpable areas of ill-defined fullness, fre-
quently in the axillary tail. In women between the middle of the fourth decade of life
and menopause, glandular tissue may undergo further hypertrophy in association with
anincrease in stromal tissue. A higher prevalence of cyst formation is associated with late
menopause, the use of hormone-replacement therapy, and a thin body composition.®°

CLASSIFICATION OF BENIGN BREAST LESIONS

In a practical classification, breast lesions that do not increase the risk of breast cancer
are distinguished from those that confer a small increase in risk (relative risk, 1.5 to 2.0)
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or a moderate increase (relative risk, >2.0) (Table
1).12 The levels of risk have been established by
means of long-term follow-up, and the specific le-
sions were defined by a consensus conference.*»3
An important basis of the classification is the degree
of cellular proliferation.*2 4

CAUSAL FACTORS
IN BENIGN BREAST DISORDERS

Clinical observations of women receiving estro-
gens and antiestrogen drugs suggest that hormonal
events play a causative role in the development of
benign lesions. Among postmenopausal women
receiving estrogens with or without progestins for
more than eight years, the prevalence of benign
breast lesions increased by a factor of 1.70 (95 per-
cent confidence interval, 1.06 to 2.72).*® The anti-
estrogen drug tamoxifen, when used in the preven-
tion of breast cancer, is associated with a reduction
of 28 percent in the prevalence of benign breast le-
sions (relative risk, 0.72; 95 percent confidence in-
terval, 0.65 to 0.79), including those classified as
adenosis, cysts, mammary-duct ectasia, and hyper-
plasia.*®

Underlying and acquired genetic changes are
also associated with benign breast lesions (Fig. 1).
Loss of heterozygosity, as a result of deletions of
small segments of DNA,*#22 s commonly found in
benign breast lesions. Lesions are frequently mul-
tifocal, with each lesion exhibiting loss of hetero-
zygosity of different regions of DNA. Women with
mutations in the BRCAI or BRCA2 genes have a high
frequency of multiple benign or malignant breast
lesions on meticulous examination of specimens
obtained from bilateral mastectomy.?® These find-
ings support the current theory of an underlying
predisposition to mutations in some patients as
the cause of multiple breast lesions. This phenom-
enon (i.e., a predisposition to mutations) has been
termed a field effect and, more recently, a mutator
phenotype.?*

PROGRESSION
TO MALIGNANT DISEASE

By analogy to the linear model of the development of
colon cancer,?® breast lesions are believed by many
investigators to progress in a linear fashion from
usual ductal hyperplasia (ductal hyperplasia with-

Table 1. Classification of Benign Breast Lesions on Histologic Examination, According to the Relative Risk

of Breast Cancer.
Risk Proliferation Histologic Findings
No increase Minimal Fibrocystic changes (within the normal range ): cysts and ductal ectasia

(72%), mild hyperplasia (40%), nonsclerosing adenosis (22%), and
periductal fibrosis (16%)*; simple fibroadenoma (15-23%)7; and
miscellaneous (lobular hyperplasia, juvenile hypertrophy, and stromal
hyperplasia)

Benign tumors: hamartoma, lipoma, phyllodes tumor, solitary papillo-
ma, neurofibroma, giant adenoma, and adenomyoepithelioma

Traumatic lesions: hematoma, fat necrosis, and lesions caused by pene-
tration by a foreign body

Infections: granuloma and mastitis
Sarcoidosis

Metaplasia: squamous and apocrine
Diabetic mastopathy

Proliferative
without atypia

Small increase
(relative risk, 1.5-2.0)

Usual ductal hyperplasia, complex fibroadenoma (containing cysts
>3 mm in diameter, sclerosing adenosis, epithelial calcifications,
or papillary apocrine changes), papilloma or papillomatosis, radial
scar, and blunt duct adenosis

Proliferative
with atypia

Moderate increase
(relative risk, >2.0)

Atypical ductal hyperplasia and atypical lobular hyperplasia

* Percentages indicate the percentage of breasts examined at autopsy in which the lesion was found. Data are from Sandison.*

 Data are from Goehring and Morabia.8

I Most phyllodes tumors are considered to be benign fibroepithelial tumors, but some have malignant clinical and histo-
logic features.
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out atypia) or from unfolded lobules2° to atypical
ductal hyperplasia and then to ductal carcinoma
in situ and invasive cancer. Several biologic and
molecular changes (Fig. 1) have been observed in
association with this progression, but causal rela-
tionships have not been established.

CLINICAL FEATURES
OF BENIGN BREAST DISEASE

BREAST PAIN

Cyclic breast pain usually occurs during the late
luteal phase of the menstrual cycle, in association
with the premenstrual syndrome or independent-
ly, 2631 and resolves at the onset of menses (Table
2).2527 In a study of 1171 healthy premenopausal
American women, 11 percent had moderate-to-
severe cyclic breast pain and 58 percent had mild
discomfort.?®3* Breast pain interfered with usual
sexual activity among 48 percent of the patients,
and among others it interfered with physical activi-

ties (37 percent), social activities (12 percent), and
school activities (8 percent).?®31 Whether caffeine,
iodine deficiency, alterations in levels of fatty acid
in the breast, fatintake in the diet, or psychological
factors have a causative role in cyclic breast pain has
not been established.3*33

Noncyclic breast pain is unrelated to the men-
strual cycle. Detection of focal tenderness is helpful
diagnostically and suggests a tender cyst, rupture
through the wall of an ectatic duct, or a particularly
tender area of breast nodularity. Acute enlargement
of cysts and periductal mastitis may cause severe,
localized pain with a sudden onset.

NONBREAST PAIN

Pain arising from the chest wall may be mistakenly
attributed to the breast. Pain that is limited to a par-
ticular area and characterized as burning or knife-
like in nature may arise from the chest wall. Several
distinct types of pain can be distinguished, including
localized or diffuse lateral chest-wall pain, radicular
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Figure 1. Progression from a Benign to a Malignant Lesion.

available with the full text of this article at www.nejm.org.

Progression to malignant breast disease is associated with the accumulation of an increasing number of genetic muta-
tions. Numbers at the right are factors by which the items listed on the left are increased in women with ductal carcino-
ma in situ. The rate of proliferation increases by a factor of five when benign breast tissue is compared with ductal
carcinoma in situ. The DNA content, as represented by aneuploidy (more or less DNA than would be expected for the
presence of 46 chromosomes) gradually increases. Aneuploidy is commonly present in ductal carcinoma in situ. Several
studies have shown that levels of estrogen receptor a (ERe) increase, and one large recent study showed a reduction in
levels of estrogen receptor B (ERB).!” The oncogene for transforming growth factor a (TGF-a) increases concomitantly
with the appearance of hyperplasia. There is an increase in c-erbB-2 (HER2/neu) and in mutations of the tumor-suppres-
sor gene p53 only in ductal carcinoma in situ. For references for data in this figure, see the Supplementary Appendix,
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Table 2. Common Benign Breast Disorders in Women.

Symptom or Finding
Breast pain

Cyclic pain

Noncyclic pain

Nonbreast pain

Chest-wall pain

Non—chest-wall pain

Nipple discharge

Presence of galactorrhea

erally
Absence of galactorrhea

From one duct — elicited
or spontaneous and
bloody, with occult
blood, or serosan-
guineous

From multiple ducts —
elicited and bloody or
nonbloody, bilateral,
black or clear

Discrete solitary lump
Age <30 yr
Firm, rubbery lump
Age 30-50 yr

Firm, discrete lump

Age >50yr

Firm, discrete lump

Diffuse lumpiness (“lumpy-
bumpy”)

Absence of discrete lump

From multiple ducts bilat-

Possible Causes or Disorders

Hormonal stimulation of normal breast
lobules before menses

Stretching of Cooper’s ligaments

Pressure from brassiere

Fat necrosis from trauma

Hidradenitis suppurativa

Focal mastitis

Periductal mastitis

Cyst

Mondor’s disease (sclerosing periphlebi-
tis of breast veins)

Tietze's syndrome (costochondritis)
Localized lateral chest-wall pain
Diffuse lateral chest-wall pain
Radicular pain from cervical arthritis

Gallbladder disease
Ischemic heart disease

Hyperprolactinemia from pituitary tu-
mor, hypothyroidism, drugs*

Intraductal papilloma
Ductal carcinoma in situ
Paget’s disease of breast

Fibrocystic changes
Ductal ectasia

Most common lesion: fibroadenoma

Most common lesions: fibroadenoma,
cyst, fibrocystic changes, usual ductal
hyperplasia, atypical ductal hyperpla-
sia, atypical lobular hyperplasiat

Most common lesions: cyst, ductal carci-
noma in situ, invasive cancer

Fibrocystic changes

* Data on drugs with galactorrhea as an adverse effect are listed in standard

textbooks.

T Usual ductal hyperplasia, atypical ductal hyperplasia, and atypical lobular hy-
perplasia may be detected incidentally in female patients undergoing biopsy
of masses with other causes, such as fibroadenomas and fibrocystic changes.
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pain from cervical arthritis, and pain from Tietze’s
syndrome (costochondritis).

NIPPLE DISCHARGE

Among female patients referred to physicians be-
cause of symptoms of breast disorder, 6.8 percent
have nipple discharge. Although this symptom is
particularly distressing to the patient, only 5 percent
of these patients are found to have serious underly-
ing disease.3* Nipple discharge is considered to be
pathologic if it is spontaneous, arises from a single
duct, is persistent, and contains gross or occult
blood. Age is an important factor with respect to
the risk of malignant disease. In one series, among
women with nipple discharge as their only symp-
tom who were found to have cancer, 3 percent were
younger than 40 years of age, 10 percent were be-
tween 40 and 60 years, and 32 percent were older
than 60 years.3>

FOCAL AND DIFFUSE BREAST LUMPS

Discrete lesions detected by palpation or on routine
mammography are different entities in women who
are less than 30 years of age, 31 to 50 years, or older
than 50 years. On a statistical basis, 9 of 10 new nod-
ules in premenopausal women are benign (Table 1).
Diffuse symmetrical lumpiness is commonly found
on physical examination and is associated with fi-
brocystic changes on histologic examination.

ABNORMALITIES ASSOCIATED
WITH AN INCREASED RISK
OF BREAST CANCER

Several pathologic entities are associated with an
enhanced risk of breast cancer3®-32 (Table 1). A re-
cent report suggests that there is a slight increase in
the risk of breast cancer among women more than
50 years of age with benign lesions that are in the
lower category of risk: cyst, adenosis, mammary-
duct ectasia, fibrosis, metaplasia, fibroadenoma,
mild-to-moderate or florid hyperplasia without
atypia, and papilloma.3® This study combined two
groups of women in the lower category of risk: those
with proliferative disease without atypia and those
with nonproliferative disease (Table 1). A large study
reported elsewhere in this issue of the Journal'3
found an increased risk of breast cancer only among
women with proliferative disease. Among women
with nonproliferative lesions, only those with a
strong family history of breast cancer were at in-
creased risk.
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Breast density on mammographic screening is
also arisk factor, with an increase in relative risk by
a factor of five for the highest density>*? (Fig. 2).
Dense breasts contain a higher proportion of stro-
mal and glandular tissue as well as an increased
number of lesions classified as usual ductal hyper-
plasia and atypical ductal hyperplasia.*® According
to classic studies in twins, heritability accounts for
approximately 60 percent of the variation in breast
density.*?

The risk of breast cancer is also increased in as-
sociation with high plasma levels of free estradiol
and testosterone in postmenopausal women,*3#4
weight gain of 20 kg (44 Ib) or more after meno-
pause, early menarche, late menopause, late child-
bearing, and a family history of breast cancer.**
However, itis not known whether the increased risk
associated with breast density or specific histologic
lesions adds to these other known risks or whether
these factors are merely dependent variables.*+*>
BRCAI carriers have a 65 percent probability (95 per-
cent confidence interval, 44 to 78 percent) of devel-
oping breast cancer by 70 years of age, and BRCA2
carriers have a 45 percent probability (95 percent

confidence interval, 31 to 56 percent).*® Studies are
under way to evaluate the use of nipple aspiration
and ductal lavage as additional means of risk strat-
ification.*” Currently, the Gail and Claus models are
commonly used as practical means of estimating the
risk of breast cancer, but these models use only a
limited number of variables and are not powerful in
predicting disease.*®*°

PRACTICAL MANAGEMENT

A detailed history and physical examination are used
to evaluate systematically the entire breast and the
chest wall and should focus on areas related to the
patient’s symptoms (Table 3). The sensitivity and
specificity of the clinical breast examination are es-
timated to be 54 percent and 94 percent, respective-
ly, and depend on the thoroughness and technique
of the examiner.5° Diagnostic studies may then be
ordered. The “triple test” of lumps includes palpa-
tion, imaging, and percutaneous biopsy (i.e., core
needle biopsy or fine-needle aspiration). Mammog-
raphy, often in conjunction with ultrasonographic
examination,>*">* is required for evaluation of dis-
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Figure 2. Risk of Breast Cancer According to Breast Density in Premenopausal and Postmenopausal Women.
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crete palpable lesions in women more than 35 years
of age; ultrasonography provides an optional sub-
stitute among younger women. Round dense le-
sions detected on mammography often are cysts
that require ultrasonographic examination to dis-
tinguish them from solid lesions.

For solid lesions, core needle biopsy directed
with the use of radiographic or ultrasonographic
techniques provides highly discriminative informa-
tion with regard to the presence or absence of ma-
lignant disease. In core needle biopsy, a large cut-
ting needle is used with a spring-loaded, automated
biopsy instrument to obtain tissue specimens suit-
able for histologic analysis. Fine-needle aspiration
yields cellular material suitable for cytologic evalu-
ation, but the technique must be used by an experi-

Table 3. Clinical Examination of a Patient with Benign Breast Disease.

History
Characterize symptoms

Identify risk factors for breast cancer

If patient is postmenopausal

Physical examination

Palpate the four breast quadrants while patient is sitting and lying down

Examine overlying skin, areola, and axilla
Determine degree of symmetry (asymmetry suggests underlying disease)

Examine nipple and seek to elicit discharge

Seek to elicit chest-wall pain

Age
At menarche
At first live birth

Number of relatives with breast cancer or ovarian cancer
Age at diagnosis

Number of previous breast biopsies

Presence of atypical hyperplasia or lobular carcinoma in situ on previous

breast biopsy

Weight gain after menopause

Waist-to-hip ratio

Results of bone-density testing

Age at menopause
Duration of use of estrogen or progestin therapy

Identify discrete lumps and examine for regional nodes

Determine whether consistency is doughy with vague nodularity — find-
ings consistent with fibrocystic changes

Determine whether a discrete lesion has distinctly marginated borders —
a finding consistent with fibroadenoma

Determine whether galactorrhea is present

Determine whether discharge is from one duct or from multiple ducts

Determine whether discharge is viscous, watery, serosanguineous, grossly
bloody, clear, blue-black, or green

Determine whether occult blood is present

Examine costochondral junctions (Tietze's syndrome)

Examine lateral chest wall while patient is lying on her side (at 90 degrees),
to move breast away from chest wall

Compare pain elicited by squeezing breast tissue with pain elicited by pal-
pation of chest wall
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enced cytopathologist and the specimen obtained
is insufficient for diagnosis in up to 36 percent of
cases in which there are nonpalpable lesions.>>

The roles of magnetic resonance imaging (MRI)
and digital mammography in the evaluation of
breast lesions are currently being investigated. Ga-
lactography (also called ductography) is useful in
the detection of focal lesions within a single duct.
Cytologic examination of nipple discharge is of lim-
ited value, with a sensitivity for detecting malignant
disease of only 35 to 47 percent.3+:56 In the treat-
ment of all patients with benign breast disease,
clinical judgment is required to provide the proper
balance between the intense and frequent surveil-
lance needed for some patients and the risk of over-
diagnosis and treatment for others.

TREATMENT

CYCLIC BREAST PAIN
The most important issue in the management of
cyclic breast pain is to decide whether to treat. In the
absence of a mass or discharge, mild symptoms
warrant reassuring the patient regarding the ab-
sence of serious disease.>” Among 85 percent of
women evaluated in large referral clinics,>® watchful
waiting without treatment was considered accept-
able after their anxiety about malignant disease was
alleviated, whereas the remaining 15 percent re-
quested treatment. Several clinics specializing in
breast disorders administer tamoxifen and danazol
for breast pain and have conducted randomized,
placebo-controlled, clinical trials to demonstrate
the efficacy of these strategies. Data on secondary
end points from the International Breast Cancer In-
tervention Study, involving 7152 women who re-
ceived tamoxifen for adjuvant therapy for breast
cancer, provide additional evidence of the efficacy
of this agent in relieving mastalgia.>® Several other
therapies are probably beneficial, on the basis of
physiologic principles. Precise fitting of a brassiere
to provide support for pendulous breasts may pro-
vide pain relief.®® Lowering the dose of estrogens in
the treatment of postmenopausal women or the ad-
dition of an androgen to estrogen-replacement ther-
apy appears to be beneficial in reducing breast pain.
The use of oral contraceptives has not been system-
atically studied, but preparations that contain low-
dose estrogen (20 pg of ethinyl estradiol) and 19-nor
progestins may produce relief.%2

No standard regimen for moderate-to-severe
breast pain has been widely accepted. Initial recom-
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mendations may include the use of mild analgesic
agents such as acetaminophen, nonsteroidal antiin-
flammatory drugs (NSAIDs), or aspirin.3%33,56,63:67
Other approaches include tamoxifen, at a dose of
10 mg daily for three to six months,®®° and among
patients in whom there is no response to treatment,
a change to danazol, at a dose of 200 mg daily (or
only during the luteal phase of the menstrual cy-
cle).” Evening primrose oil has been used, at oral
doses of 1 to 3 g daily, on the basis of two random-
ized studies,”>7? but recent trials question its effica-
cy.”®7* Gonadotropin-releasing hormone agonists
have been used successfully for severe pain.”>7¢

NONCYCLIC PAIN

When pain is truly arising from the breast, the ap-
proach outlined for cyclic pain is used. However, a
musculoskeletal cause is present in 40 percent of
women referred to specialized mastalgia clinics for
pain thought to arise from the breast. In two thirds
of women with diffuse chest-wall pain, the condi-
tion responds to oral or topical NSAIDs.”” Among
the remaining patients, 85 percent gain temporary
or permanent relief from the use of a combination
of anesthetic and steroidal drugs injected into the
tender site.””

FOCAL LESIONS
Careful examination distinguishes between solitary,
discrete, dominant, persistent masses and vague
nodularity and thickening. The Society of Surgical
Oncology practice guidelines’® recommend the fol-
lowing evaluation. In women 35 years of age or
younger, all dominant, discrete, palpable lesions re-
quire referral to a surgeon. If vague nodularity, thick-
ening, or asymmetric nodularity is present, the ex-
amination should be repeated at midcycle after one
or two menstrual cycles. If the abnormality resolves,
the patient should be reassured, and if it does not,
the patient should be referred to a surgeon. Breast
imaging may be appropriate. Women older than 35
years of age with a dominant mass should undergo
diagnostic mammography (and frequently, ultraso-
nography)>»>*>> and should then be referred to a
surgeon. When vague nodularity or thickening is
present, mammographic screening is required, with
physical examination repeated at midcycle one to
two months afterward and referral to a surgeon if
the abnormality persists.

Postmenopausal women are referred for surgical
consultation after undergoing mammography. For
gross cysts, the guidelines suggest fine-needle as-

piration with imaging studies repeated within six
months. Nonbloody fluid is discarded, but if the
same cyst refills, surgical consultation is warrant-
ed. If bloody, the fluid should be sent for cytologic
analysis and consultation with a surgeon should be
requested.

Usual practice requires the triple test (palpation;
mammography, often in conjunction with ultraso-
nography; and biopsy) for women more than 35
years of age with dominant masses. When the re-
sults of mammographic screening are negative but
a dominant mass is present, biopsy is required to
rule out breast cancer, since lobular carcinoma may
not be visible on mammography. Among younger
women, mammography may be omitted if the re-
sults of ultrasonographic testing and biopsy yield
definitive information. Many experts omit biopsy in
the evaluation of younger women with lesions char-
acteristic of fibroadenoma on ultrasonography and
elect to follow these patients carefully with serial
ultrasonography at six-month intervals for a period
of two years and once yearly thereafter. Since care-
ful studies have shown that a lesion that appears to
be benign on mammography and ultrasonography
is benign more than 99 percent of the time, some
experienced clinicians opt for follow-up without bi-
opsy.>*>* However, other experienced surgeons
disagree and believe thatall fibroadenomas require
diagnostic core needle biopsy or fine-needle aspira-
tion, especially among carriers of a BRCA mutation,
in whom medullary cancer may be found. Confir-
mation on biopsy of fibroadenoma eliminates the
need for serial ultrasonography. For patients with a
diagnosis of atypical ductal hyperplasia on fine-nee-
dle aspiration or core needle biopsy, excisional biop-
sy is required, because more complete resection
often changes the diagnosis to ductal carcinoma
in situ.

NIPPLE DISCHARGE

A practical algorithm (Fig. 3) divides discharge into
two categories according to the presence or absence
of galactorrhea (defined as milk production more
than one year after weaning or in nulligravid or
menopausal women). The presence of a discharge
in association with a palpable mass and positive re-
sults on mammography or ultrasonography war-
rants evaluation of the mass. Galactorrhea is con-
sidered pathologic if spontaneous. A workup for
galactorrhea includes measurement of prolactin
and thyrotropin levels and appropriate endocrino-
logic evaluation and treatment if the levels are ele-
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vated.”80 If the levels of both are normal, treatment
with dopaminergic agonists may be initiated if the
patient desires to reduce the fluid leak.

A discharge in the absence of galactorrhea is
considered to be ductal in origin and is classified as
either uniductal or multiductal.®® When the dis-
charge is from one duct, and particularly if it is
grossly bloody or the results of testing for occult
blood are positive, a further workup is needed. Ga-
lactography with the use of cannulation and inser-
tion of dye into the single duct emitting blood at the
nipple allows visualization of a space-occupying le-
sion. Not all imaging centers have expertise with
this technique, and alternatively, surgical biopsy can
be used to define the lesion. Direct examination of
the ducts by means of mini-fiberoptic endoscopy
with a 0.65-mm (outer diameter) cannula (ductos-
copy) is currently being evaluated in research cen-
ters.®* Ductal exploration allows the removal of
pathologic lesions and cessation of the discharge.
Multiductal discharge that is clear, serous, green—
black, or nonbloody requires only reassurance of the
patient. Blood arising predominantly from one or
two ducts should be evaluated further. Lesions that
are commonly found are listed in Table 2.

PREVENTION OF BREAST CANCER

Patients with benign breast lesions that impart an
increased risk of breast cancer can be offered tamox-
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