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After completing this course, the reader will be able to:

 1. Discuss the clinical and histopathologic features of benign conditions of the breast.

   2. Identify the risks of benign lesions in relation to developing subsequent breast cancer.

 3. Describe the clinicopathologic features of benign neoplasms.
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Abstract
Benign breast diseases constitute a heterogeneous 
group of lesions including developmental abnormali-
ties, inflammatory lesions, epithelial and stromal prolif-
erations, and neoplasms. In this review, common benign 

lesions are summarized and their relationship to the 
development of subsequent breast cancer is emphasized. 
The Oncologist 2006;11:435–449

Introduction
The vast majority of the lesions that occur in the breast are 

benign. Much concern is given to malignant lesions of the 

breast because breast cancer is the most common malig-

nancy in women in Western countries; however, benign 

lesions of the breast are far more frequent than malignant 

ones [1–9]. With the use of mammography, ultrasound, and 

magnetic resonance imaging of the breast and the extensive 

use of needle biopsies, the diagnosis of a benign breast dis-

ease can be accomplished without surgery in the majority 

of patients. Because the majority of benign lesions are not 

associated with an increased risk for subsequent breast can-

cer, unnecessary surgical procedures should be avoided. It 

is important for pathologists, radiologists, and oncologists 

to recognize benign lesions, both to distinguish them from 

in situ and invasive breast cancer and to assess a patient’s 

risk of developing breast cancer, so that the most appropri-

ate treatment modality for each case can be established.  

The term “benign breast diseases” encompasses a het-

erogeneous group of lesions that may present a wide range 

of symptoms or may be detected as incidental microscopic 

findings. The incidence of benign breast lesions begins to 

rise during the second decade of life and peaks in the fourth 

and fifth decades, as opposed to malignant diseases, for 

which the incidence continues to increase after menopause, 

although at a less rapid pace [2–14].
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In this review, the most frequently seen benign lesions 

of the breast are summarized as developmental abnormali-

ties, inflammatory lesions, fibrocystic changes, stromal 

lesions, and neoplasms.

Developmental Abnormalities
Ectopic breast (mammary heterotopia), which has been 

described as both supernumerary and aberrant breast tissue, 

is the most common congenital abnormality of the breast. 

Supernumerary breast tissue is seen mostly along the milk 

line; the most frequent sites are the chest wall, vulva, and 

axilla. It may vary in its components of nipple (polythelia), 

areola, and glandular tissue (polymastia). However, an ana-

tomic location outside the milk line should not preclude a 

diagnosis of ectopic breast tissue, because there are many 

well-documented, unusual sites of such tissue, including the 

knee, lateral thigh, buttock, face, ear, and neck [15]. Aber-

rant breast tissue is usually located near the breast, most 

commonly in the axilla. They usually have a nipple and 

areola and a separate duct system from that of the normal 

breast. When the nipple is absent, the presence of the acces-

sory breast tissue is difficult to identify. The accessory breast 

tissue responds in the same way as normal breast tissue to 

physiological influences. The absence of a duct system may 

cause symptoms of obstruction during lactation and may be 

mistaken clinically for a carcinoma. Accessory breast tissue 

and polymastia are more common among Asians, especially 

Japanese, than whites [16]. Recognition of ectopic breast 

tissue is important because it can serve as a milieu for the 

development of a variety of benign and malignant lesions 

encountered in the normal breast. It has been reported that 

ectopic breast tissue is more prone to malignant change and 

that ectopic breast cancer occurs at an earlier age; however, 

malignancies in ectopic breasts are very rare [16–18]. Exces-

sive breast growth (macromastia) can be seen in pregnancy 

as well as during adolescence. 

Underdevelopment of the breast (hypoplasia), when 

congenital, is usually associated with genetic disorders, 

such as ulnar-mammary syndrome [19], Poland’s syn-

drome, Turner’s syndrome, and congenital adrenal hyper-

plasia. Among these disorders, Poland’s syndrome is the 

congenital anomaly that has been reported to be associ-

ated with breast cancer most often [20]. There are some 

recent studies suggesting the association of ulnar-mam-

mary syndrome and breast cancer; however, breast cancer 

has not been recorded in patients with Turner’s syndrome 

[21, 22]. Acquired hypoplasia, on the other hand, is usually 

iatrogenic, most commonly subsequent to trauma or radio-

therapy. The complete absence of both breast and nipple 

(amastia) or presence of only nipple without breast tissue 

(amazia) is rare [23]. 

Inflammatory and Related Lesions

Mastitis 
A variety of inflammatory and reactive changes can be 

seen in the breast. While some of these changes are a result 

of infectious agents, others do not have a well-understood 

etiology and may represent local reaction to a systemic dis-

ease, or a localized antigen-antibody reaction, and are clas-

sified as idiopathic. 

Inflammatory breast cancer, as the name suggests, 

mimics an infectious or inflammatory etiology. It often 

develops without a palpable mass lesion and is often ini-

tially misdiagnosed. In fact, most patients with inflamma-

tory breast cancer are diagnosed after an initial treatment 

with antibiotics or anti-inflammatory therapies failed to 

show clinical improvement. Mammographic and sono-

graphic evaluation are helpful in establishing the diagnosis. 

Image-guided biopsy of the abnormal breast parenchyma or 

skin biopsy confirms the diagnosis. A negative skin biopsy 

should not be used to exclude the diagnosis.

Acute Mastitis
Acute mastitis usually occurs during the first 3 months 

postpartum as a result of breast feeding. Also known as 

puerperal or lactation mastitis, this disorder is a cellulitis 

of the interlobular connective tissue within the mammary 

gland, which can result in abscess formation and septice-

mia. It is diagnosed based on clinical symptoms and signs 

indicating inflammation. Risk factors fall into two general 

categories: improper nursing technique, leading to milk 

stasis and cracks or fissures of the nipple, which may facili-

tate entrance of microorganisms through the skin; and 

stress and sleep deprivation, which both lower the mother’s 

immune status and inhibit milk flow, thus causing engorge-

ment [24, 25]. 

Because the duration of symptoms before starting 

treatment is found to be the only independent risk factor 

for abscess development, early diagnosis and early man-

agement of mastitis is of value [26]. However, there is lit-

tle consensus on the type or duration of antibiotic therapy 

and when to begin antibiotics. Because lactation mastitis 

is a process of subcutaneous cellulitis, detection of patho-

gens in breast milk may not always be possible, so breast 

emptying with frequent nursing or manual pumping and 

beginning empiric antibiotherapy seems to be the most 

appropriate approach [26, 27]. When puerperal mastitis-

associated abscess occurs, incision and drainage are usu-

ally recommended; however, suitable patients assessed 

by ultrasonography can also be treated without surgery 

by needle aspiration and antibiotics with excellent cos-

mesis [26]. 
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Granulomatous Mastitis 
Granulomatous reactions resulting from an infectious eti-

ology, foreign material, or systemic autoimmune diseases 

such as sarcoidosis and Wegener’s granulomatosis can 

involve the breast. Identification of the etiology requires 

microbiologic and immunologic testing in addition to his-

topathologic evaluation. Many different types of organisms 

can cause granulomatous mastitis [28, 29]. 

Tuberculosis of the breast is a very rare disease. How-

ever, both clinical and radiological features of tuberculous 

mastitis are not diagnostic and easily can be confused with 

either breast cancer or pyogenic breast abscess by clini-

cians. Remembering the fact that traveling from one place 

to another in the global world has been increasing and that 

the prognosis for complete cure with appropriate antituber-

culous drug therapy is excellent, this entity should also be 

taken into consideration. Definitive diagnosis of the dis-

ease is based on identification of typical histological fea-

tures under microscopy or detection of the tubercle bacilli 

with mycobacterial culture [30]. 

The term “idiopathic granulomatous mastitis” is used 

for granulomatous lesions without an identifiable cause. 

This diagnosis can be made only by excluding other possible 

causes of granulomatous lesions. An autoimmune localized 

response to retained and extravasated fat- and protein-rich 

secretions in the duct has been postulated, but the etiology 

of the disease remains largely unknown [31]. Histologi-

cally, chronic noncaseating granulomatous inflammation 

is typically limited to lobuli. The recommended therapy 

of idiopathic granulomatous mastitis is complete surgi-

cal excision whenever possible plus steroid therapy. Even 

when idiopathic granulomatous mastitis is treated appro-

priately, in about 50% of the cases, persistence, recurrence, 

and complications such as abscess formation, fistulae, and 

chronic suppuration are encountered, so long-term follow-

up is necessary in these patients [29, 31].  

Foreign Body Reactions 
Foreign materials, such as silicone and paraffin, which are 

used for both breast augmentation and reconstruction after 

cancer surgery, may cause a foreign body-type granuloma-

tous reaction in the breast. Silicone granulomas (“silicono-

mas”) usually occur after direct injection of silicone into 

the breast tissue or after extracapsular rupture of an implant 

[32]. Foreign body granulomatous response associated 

with multinucleated giant cells surround silicone. Fibrosis 

and contractions may lead to clinically apparent firm nod-

ules that may be tender. 

Recurring Subareolar Abscess
Recurring subareolar abscess (Zuska’s disease) is a rare 

bacterial infection of the breast that is characterized by a 

triad of draining cutaneous fistula from the subareolar tis-

sue; a chronic thick, pasty discharge from the nipple; and 

a history of multiple, recurrent mammary abscesses [33]. 

The disease is caused by squamous metaplasia of one or 

more lactiferous ducts in their passage through the nipple, 

probably induced by smoking [10]. Keratin plugs obstruct 

and dilate the proximal duct, which then becomes infected 

and ruptures. The inflammation eventuates in abscess for-

mation beneath the nipple, which typically drains at the 

margin of the areola [10, 33]. Abscess drainage to allow 

for resolution of the acute inflammation and then complete 

excision of the affected duct and sinus tract is successful 

in most cases, but abscesses may recur when the process 

develops in another duct [33, 34]. 

Mammary Duct Ectasia
Mammary duct ectasia, also called periductal mastitis is 

a distinctive clinical entity that can mimic invasive carci-

noma clinically. It is a disease of primarily middle-aged 

to elderly parous women, who usually present with nipple 

discharge, a palpable subareolar mass, noncyclical mastal-

gia, or nipple inversion or retraction. The pathogenesis and 

the etiology of the disease are still being debated. Smoking 

has been implicated as an etiologic factor in mammary duct 

ectasia [35, 36]. This association appears to be more impor-

tant in young women who smoke [37]. Mammary duct ecta-

sia is usually an asymptomatic lesion and is detected mam-

mographically because of microcalcifications. 

The most important histologic feature of this disorder is 

the dilatation of major ducts in the subareolar region. These 

ducts contain eosinophilic, granular secretions and foamy 

histiocytes both within the duct epithelium and the lumen. 

The inspissated luminal secretions may undergo calcifica-

tions that may be the presenting sign in many patients [38]. 

Mammary duct ectasia generally does not require sur-

gery and should be managed conservatively [39]. There is 

no evidence in the literature indicating that mammary duct 

ectasia is associated with an increased risk for breast can-

cer. In some patients, clinical presentation and mammo-

graphic findings may suggest malignancy, and biopsy may 

be required to exclude malignancy.  

Fat Necrosis 
Fat necrosis of the breast is a benign nonsuppurative inflam-

matory process of adipose tissue. It can occur secondary 

to accidental or surgical trauma, or it may be associated 

with carcinoma or any lesion that provokes suppurative or 

necrotic degeneration, such as mammary duct ectasia and, 

to a lesser extent, fibrocystic disease with large cyst forma-

tion [40, 41].
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Clinically, fat necrosis may mimic breast cancer if it 

appears as an ill-defined or spiculated dense mass, associ-

ated with skin retraction, ecchymosis, erythema, and skin 

thickness [41]. Mammographic, sonographic, and magnetic 

resonance imaging findings may not always distinguish fat 

necrosis from a malignant lesion. Even the macroscopic 

appearance of the benign lesion can suggest a malignant 

tumor. Histologically, however, the diagnosis of fat necrosis 

presents no problem, as it is characterized by anuclear fat 

cells often surrounded by histiocytic giant cells and foamy 

phagocytic histiocytes [42, 43]. Excisional biopsy is required 

if carcinoma cannot be excluded preoperatively [44]. 

Fibrocystic Changes 
Fibrocystic changes (FCCs) constitute the most frequent 

benign disorder of the breast. Such changes generally affect 

premenopausal women between 20 and 50 years of age [2–

9]. Although many other names have been used to describe 

this entity over the years, (including fibrocystic disease, 

cystic mastopathy, chronic cystic disease, mazoplasia, Rec-

lus’s disease), the term “fibrocystic changes” is now pre-

ferred, because this process is observed clinically in up to 

50% and histologically in 90% of women [40, 45, 46]. 

FCCs may be multifocal and bilateral. The most com-

mon presenting symptoms are breast pain and tender nodu-

larities in breasts. Although the exact pathogenesis of the 

entity is not clear, hormonal imbalance, particularly estro-

gen predominance over progesterone, seems to play an 

important role in its development [47]. FCCs comprise both 

cysts (macro and micro) and solid lesions, including adeno-

sis, epithelial hyperplasia with or without atypia, apocrine 

metaplasia, radial scar, and papilloma. Over the years, it 

has been one of the major issues to determine whether these 

lesions are a risk factor for the subsequent development of 

breast cancer. As the use of mammography and the identi-

fication of benign breast diseases become more common, 

it is crucial to identify women who are at an increased risk 

for breast cancer. Therefore, it is practical to evaluate FCCs 

under a classification system first proposed by Dupont and 

Page [48], as nonproliferative lesions, proliferative lesions 

without atypia, and proliferative lesions with atypia (atypi-

cal hyperplasia). In various studies, it has been shown that 

the great majority of breast biopsies (up to 70%) show non-

proliferative lesions. 

Nonproliferative lesions include cysts, papillary apo-

crine change, epithelial-related calcifications, mild epi-

thelial hyperplasia, as well as ductal ectasia, nonsclerosing 

adenosis, and periductal fibrosis. Proliferative lesions with-

out atypia include moderate or florid ductal hyperplasia of 

the usual type, sclerosing adenosis, radial scar, and intra-

ductal papilloma or papillomatosis. Proliferative lesions 

with atypia include atypical ductal and lobular hyperpla-

sia. In each of these lesions, the subsequent risk for breast 

cancer is associated with the histologic appearance of the 

lesion [48–51]: compared with the general population, 

women with nonproliferative lesions on breast biopsy have 

no elevation in breast cancer risk, whereas women with pro-

liferative disease without atypia and women with atypical 

ductal or lobular hyperplasia have a greater breast cancer 

risk, with relative risks ranging from 1.3–1.9 and 3.9–13.0, 

respectively, according to various studies [48–50, 52]. 

Apart from the histologic features, the age at biopsy and the 

degree of family history of breast cancer are reported to be 

the major determinants of breast cancer risk after the diag-

nosis of benign breast disease [51]. According to Hartmann 

et al. [51], the risk for breast cancer in young women with 

a diagnosis of atypical epithelial proliferation is twice the 

risk observed among women over 55 years with a diagno-

sis of atypical epithelial proliferation. It was also reported, 

in the same study, that family history of breast cancer is an 

independent risk factor and that strong family history may 

increase breast cancer risk even in patients with nonprolif-

erative lesions [51]. Absolute risk, however, for both atypical 

and nonatypical epithelial proliferations is quite low. More 

than 80% of patients with a diagnosis of atypical hyperpla-

sia do not develop invasive cancer during their lifetimes. 

Cysts
Cysts are fluid-filled, round or ovoid structures that are 

found in as many as one third of women between 35 and 50 

years old. Although most are subclinical “microcysts,” in 

about 20%–25% of cases, palpable (gross) cystic change, 

which generally presents as a simple cyst, is encountered 

[10, 53]. Cysts cannot reliably be distinguished from solid 

masses by clinical breast examination or mammography; 

in these cases, ultrasonography and fine needle aspiration 

(FNA) cytology, which are highly accurate, are used.

Cysts are derived from the terminal duct lobular unit. In 

most cysts, the epithelial lining is either flattened or totally 

absent. In only a small number of cysts, an apocrine epithe-

lial lining is observed. Because gross cysts are not associ-

ated with an increased risk of carcinoma development, the 

current consensus on the management of gross cysts is rou-

tine follow-up of the patient, without further therapy [53].

Complex (or complicated or atypical) cyst is a sono-

graphic diagnosis that is characterized by internal echoes 

or thin septations, thickened and/or irregular wall, and 

absent posterior enhancement [54]. They are reported in 

approximately 5%–5.5% of all breast ultrasound examina-

tions. The malignancy rate of complex cysts, which is 0.3% 

as described by Venta et al., is lower than that for lesions 

classified as “probably benign.” These patients can be man-
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aged with follow-up imaging studies [54, 55]. However, if 

the lesion also includes an intracystic mass (intracystic nod-

ule), it should be regarded as “suspicious for neoplasm” and 

managed as solid lesions. Either a core needle biopsy or sur-

gical biopsy is indicated for these lesions [54, 56].  

Adenosis
Adenosis of the breast is a proliferative lesion that is charac-

terized by an increased number or size of glandular compo-

nents, mostly involving the lobular units. Various types of 

adenosis have been described, of which sclerosing adenosis 

and microglandular adenosis merit detailed description [57]. 

Sclerosing adenosis of the breast is defined as a benign 

lobulocentric lesion of disordered acinar, myoepithelial, 

and connective tissue elements, which can mimic infil-

trating carcinoma both grossly and microscopically [58]. 

Sclerosing adenosis can manifest as a palpable mass or as a 

suspicious finding at mammography. It is strongly associ-

ated with various proliferative lesions, including epithelial 

hyperplasias, intraductal or sclerosing papilloma, complex 

sclerosing lesion, calcification, and apocrine changes (Fig. 

1). It can coexist with both invasive and in situ cancers [59]. 

Studies found sclerosing adenosis to be a risk factor for 

invasive breast cancer apart from its association with other 

proliferative lesions of the breast [58, 60].

Microglandular adenosis of the breast is characterized 

by a proliferation of round, small glands distributed irreg-

ularly within dense fibrous and/or adipose tissue. Most of 

the glandular structures have open lumina in which eosin-

ophilic material is usually seen. The most important his-

tological feature of microglandular adenosis is that it may 

lack the outer myoepithelial layer seen in other types of ade-

nosis. The lack of myoepithelial layer makes it harder to dif-

ferentiate microglandular adenosis from tubular carcinoma 

[61, 62]. However, the presence of basal lamina encircling 

glandular structures, which can also be shown by laminin 

or type IV collagen immunohistochemical stains, and the 

absence of epithelial membrane antigen staining in the 

luminal epithelial cells distinguish microglandular adeno-

sis from tubular carcinoma [62]. 

Although microglandular adenosis is considered 

benign, there is some evidence of the potential of this lesion 

to become invasive carcinoma. Microglandular adenosis 

also has a tendency to recur if not completely excised [63].  

Apocrine (adenomyoepithelial) adenosis, which 

seems to be a variant of microglandular adenosis, was first 

described in association with adenomyoepithelioma. It is 

an apocrine change in deformed lobular units, sclerosing 

adenosis, radial scars, and complex sclerosing lesions. The 

term apocrine adenosis is used to describe a wide spectrum 

of apocrine lesions, and to prevent its inappropriate use, this 

term has been proposed to describe apocrine changes in the 

specific underlying lesions [53]. 

Tubular adenosis of the breast is another and rare vari-

ant of microglandular adenosis that should be distinguished 

from tubular carcinoma. The presence of an intact myoepi-

thelial layer around the tubules is the most helpful feature 

[57].

Metaplasia
Apocrine metaplasia is characterized by the presence of 

columnar cells with abundant granular, eosinophilic cyto-

plasm and luminal cytoplasmic projections or apical snouts. 

These cells line dilated ducts or can be seen in papillary 

proliferations. They are more frequently found in younger 

women. All normal and metaplastic apocrine cells can be 

stained with gross cystic disease fluid protein 15. 

Atypical apocrine metaplasia should be diagnosed only 

when the nuclei of the apocrine cells display significant 

cytologic atypia [64].

Clear cell metaplasia of the breast is a rare lesion. Its 

significance comes from its morphologic similarity to 

clear cell carcinoma. However, the similarity of its immu-

nohistochemical staining profile with that of eccrine sweat 

glands suggests that clear cell metaplasia may in fact repre-

sent “eccrine metaplasia” [65]. 

Epithelial Hyperplasia
Epithelial hyperplasia (ductal or lobular type) is one of 

the most challenging FCCs to diagnose properly. Epithe-

lial hyperplasia is the most common form of proliferative 

breast disease. It can be difficult to distinguish between 

ductal and lobular hyperplasias. In addition, it can also 

be difficult to distinguish between usual ductal or lobular 

Figure 1. Sclerosing adenosis. Proliferation of small glands 
associated with microcalcifications. Low-power examination 
demonstrates the lobulocentricity of the lesion.  
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hyperplasias and their atypical counterparts—atypical 

ductal hyperplasia and atypical lobular hyperplasia. Table 

1 lists the various types of epithelial hyperplasia and asso-

ciated risk of carcinoma. 

Ductal Lesions
Normally, breast ducts are lined by two layers of low cuboi-

dal cells with specialized luminal borders and basal con-

tractile myoepithelial cells. Any increase in cell number 

within the ductal space is regarded as epithelial hyperpla-

sia. Further classification is based on the degree and archi-

tectural and cytologic features of the proliferating cells. 

Usual ductal hyperplasia or simple hyperplasia denotes an 

increased number of cells without architectural distortion 

or distention of the ductal contour. Usual ductal hyperplasia 

does not increase the risk for breast cancer. In mild hyper-

plasia of the usual type, proliferating epithelial cells are a 

three- to four-cell layer, whereas moderate hyperplasia 

describes epithelial proliferation more than four cells thick, 

often with accompanying bridging of the luminal space 

(Fig. 2A). In florid hyperplasia, the lumen is distended and 

may be obliterated (Fig. 2B). The most important cytologic 

features of mild, moderate, or florid epithelial hyperplasia 

are an admixture of cell types (epithelial cells, myoepithe-

lial cells, and metaplastic apocrine cells) and variation in 

the appearances of epithelial cells and their nuclei [66, 67]. 

The term atypical ductal hyperplasia is defined as a 

type of a ductal hyperplasia that morphologically mimics 

low-grade ductal carcinoma in situ (DCIS). Characteris-

tically, it has a uniform population of cells. Most lesions 

of atypical ductal hyperplasia are small and focal. They 

involve only a portion of a duct or only a few small ducts 

measuring <2 mm (Fig. 2C) [66]. With the increasing use 

of mammography, and detection of calcifications, atypi-

cal ductal hyperplasias are being diagnosed more fre-

quently. Atypical ductal hyperplasia is a rare condition 

among patients having biopsies for a palpable mass, seen 

in 4% of symptomatic benign biopsies. In contrast, 31% of 

biopsies performed because of microcalcifications show 

atypical ductal hyperplasia [68]. The significance of this 

lesion comes from the fact that the patient has an increased 

risk for invasive breast cancer, which is about four to five 

times that of the general population, and reaching nearly 

a tenfold risk if the patient has a first-degree relative with 

breast cancer [68, 69]. The risk for breast cancer is higher 

in the ipsilateral breast, but the contralateral breast is also 

at risk [51, 70–72]. Women with atypical ductal hyperpla-

sia develop cancer usually within 10–15 years of the diag-

nosis. The risk for cancer declines after 15 years [70, 73]. 

The risk for breast cancer in women with atypical ductal 

hyperplasia is also related to the patient’s menopausal sta-

tus. Premenopausal women with atypical ductal hyperpla-

sia have a substantially higher risk than postmenopausal 

women with that diagnosis. Routine follow-up for both 

breasts is recommended. Therapy options, such as chemo-

prevention, should be determined on the basis of other risk 

factors for breast cancer. 

Table 1. Histologic category of benign breast lesions 
associated with the relative risk for breast cancer for patients 
with no family history 

Histologic category Relative riska

Nonproliferative lesions
Cysts
Mild hyperplasia of the usual type
Columnar cell change

1

Proliferative lesions without atypia
Sclerosing adenosis  
Moderate or florid ductal hyperplasia of       
 the usual type
Radial scar 
Intraductal papilloma
Fibroadenoma

1.3–1.9

Atypical hyperplasia
Atypical ductal hyperplasia
Atypical lobular hyperplasia

3.9–13.0

aRelative risk represents the range of relative risks reported 
in one retrospective cohort study [43] and three case-control 
studies [44, 45, 47]. 

Figure 2. Ductal epithelial hyperplasias. (A): Usual duc-
tal hyperplasia. The epithelial proliferation is composed of 
polymorphic cell types that partially occlude the lumen. (B): 
Florid epithelial hyperplasia. Proliferating solid clusters of 
hyperplastic cells with the typical appearance of overlapped 
and uneven distribution of nuclei. The epithelial prolifera-
tion obliterates and distends the ductal lumens. (C): Atypical 
ductal hyperplasia is characterized by monotonous prolifera-
tion of regularly arranged cells; in this photograph, forming a 
cribriform pattern. Although displaying features of low-grade 
intraductal carcinoma, quantitatively, being a single and small 
focus, this lesion is interpreted as atypical ductal hyperplasia.     
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Lobular Lesions
Lobular-type epithelial proliferations, both atypical lobu-

lar hyperplasia and lobular carcinoma in situ, are collec-

tively termed lobular neoplasia because, unlike ductal 

lesions, which exhibit heterogeneous morphologic fea-

tures, the histologic features of lobular type epithelial 

proliferations are very similar, and the only difference 

between atypical lobular hyperplasia and lobular carci-

noma in situ is the extent and degree of epithelial prolifer-

ation. Because both lesions are regarded and managed as a 

risk factor rather than well-established precursor lesions, 

lobular neoplasia terminology has gained general accep-

tance. Lobular neoplasia is a relatively rare breast lesion. 

It rarely manifests itself clinically. Lobular neoplasia is 

identified as an incidental finding in biopsies excised for 

other abnormalities. The frequency of detection depends 

on the volume of tissue removed during surgery and extent 

of histological examination. Lobular neoplasia is most 

prevalent in perimenopausal women. It is a multifocal 

lesion, and many patients have lesions involving multiple 

quadrants of the breast. Both atypical lobular hyperpla-

sia and lobular carcinoma in situ increase the risk for the 

subsequent development of invasive carcinoma, by about 

fourfold for atypical lobular hyperplasia and tenfold for 

lobular carcinoma in situ. Although subsequent carcino-

mas can occur in either breast without a direct relation-

ship to the previous site of biopsy, in a recent retrospec-

tive study, Page et al. [74] reported that the development of 

invasive carcinoma after atypical lobular hyperplasia was 

three times more likely to arise in the ipsilateral breast 

than in the opposite breast. Invasive carcinomas may 

arise 15–20 years after diagnosis. Systemic follow-up and 

appropriate risk assessment is recommended for patients 

with lobular neoplasia.  

Lobular carcinoma in situ is considered to be a risk 

marker rather than an obligatory precursor lesion of 

invasive breast cancer; therefore, in general, it does not 

warrant surgical therapy. Most women with a diagno-

sis of lobular carcinoma in situ do not develop invasive 

breast cancer within their natural lifetimes. The risk for 

developing invasive cancer appears to be similar in both 

the ipsilateral and contralateral breasts. Therefore, if one 

has to choose surgery for lobular carcinoma in situ, the 

only logical approach would be a bilateral total mastec-

tomy. Because this is an excessively morbid procedure 

for patients who have a moderate risk associated with the 

diagnosis of lobular carcinoma in situ, chemoprevention is 

the preferred approach for these patients. However, if the 

patient has other risk factors, such as a high-risk family 

history, prophylactic bilateral mastectomy with or with-

out reconstruction would be a consideration. 

Columnar Cell Lesions
Columnar cell lesions of the breast represent a spectrum 

of lesions that have been encountered with increasing fre-

quency in needle core breast biopsies because these lesions 

are commonly associated with microcalcifications and 

detected by mammographic screening. A working classi-

fication of these lesions has been proposed by Schnitt and 

Vincent-Salomon [75] as columnar cell change and colum-

nar cell hyperplasia, each of which may have atypia or not. 

Ongoing studies on the clinical significance of atypical 

columnar cell lesions, which are also known as flat epithe-

lial atypia, have shown that the likelihood of local recur-

rence or progression to invasive breast cancer is exceed-

ingly low. However, based on the foregoing observations, 

it has been suggested that at least some lesions are probably 

neoplastic proliferations that may represent either a precur-

sor of low-grade DCIS or even invasive carcinoma, particu-

larly tubular carcinoma [76]. 

When an atypical columnar lesion is encountered in a 

needle core biopsy, excision is suggested to exclude more 

advanced lesions such as in situ or invasive cancer. On exci-

sional biopsy specimen, a careful histologic search for areas 

with diagnostic features of in situ or invasive cancer should 

be performed. Because this lesion has been referred to by 

several different names in the literature, including blunt 

duct adenosis, columnar alteration of lobules, hypersecre-

tory hyperplasia with atypia, pretubular hyperplasia, and 

columnar alteration with prominent snouts and secretions, 

it is difficult to assess its significance as a risk marker for 

development of invasive cancer. Without having firm data, 

close follow-up of the patient with columnar cell changes is 

recommended at this point [76, 77]. 

Radial Scar and Complex Sclerosing Lesion
Radial scars are benign pseudoinfiltrative lesions of uncer-

tain significance. They are characterized by a fibroelastotic 

core with entrapped ducts, surrounded by radiating ducts 

and lobules displaying variable epithelial hyperplasia, 

adenosis, duct ectasia, and papillomatosis [64]. Previously, 

radial scars were an incidental finding in breast specimens 

excised for other diagnostic reasons, but their incidence 

has increased dramatically as a result of population-based 

screening programs [78]. Some authors have suggested 

using the term “radial scar” for lesions measuring <1 cm, 

whereas the term “complex sclerosing lesion” was reserved 

for lesions measuring 1 cm or larger [78, 79]. 

Radial scars may serve as a milieu for the development 

of atypical epithelial proliferations, including atypical intra-

ductal hyperplasia, atypical lobular hyperplasia, lobular car-

cinoma in situ, and DCIS [80]. Over the years, many authors 

have studied the biologic significance of radial scars. In a 
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postmortem study by Nielsen et al. [81], these lesions were 

commonly associated with benign breast diseases, whereas 

Jacobs et al. [82] found that radial scars were associated with 

a doubling of the risk for breast cancer, regardless of the type 

of primary breast disease, and that the risk was even greater 

in women with larger or multiple radial scars. 

The radiographic features of radial scars are nonspe-

cific and may mimic carcinoma (Fig. 3A, B). The role of 

FNA cytology in diagnosis is limited. Recent publications 

have shown the importance of core needle biopsy of these 

lesions for diagnosis, but because malignancy cannot be 

reliably excluded with limited sampling, a spiculated lesion 

suggestive of radial scar or complex sclerosing lesion at 

mammography may be excised on the basis of its size and 

amount of sampling performed by core biopsy [78, 79, 83].

Intraductal Papilloma and Papillomatosis
Intraductal papilloma is a discrete benign tumor of the epi-

thelium of mammary ducts. It can arise at any point in the 

ductal system and shows a predilection for the extreme ends 

of the ductal system: the lactiferous sinuses and the termi-

nal ductules [84]. The central papillomas tend to be solitary, 

whereas the peripheral ones are usually multiple. Serous or 

serosanguinous nipple discharge is the presenting symptom 

in most women. Papillomas are characterized by formation 

of epithelial fronds that have both the luminal epithelial and 

the outer myoepithelial cell layers, supported by a fibrovas-

cular stroma. The epithelial component can be subject to a 

spectrum of morphologic changes ranging from metaplasia 

to hyperplasia, atypical intraductal hyperplasia, and in situ 

carcinoma. The risk represented by the occurrence of such 

abnormalities in an otherwise benign papilloma is currently 

debated [85]. Central single papillomas have not been con-

sidered premalignant or markers of risk when they are not 

associated with atypia. Two recent studies found significant 

correlation between the presence of atypical ductal hyper-

plasia in papillary lesions on core biopsies and the presence 

of invasive or preinvasive carcinoma of the breast in exci-

sional biopsies [86, 87]. In another clinicopathologic study, 

MacGrogan and Tavassoli [85] suggested that the recur-

rence of papillomas is related to the presence of proliferative 

breast lesions (including usual ductal hyperplasia, atypical 

ductal hyperplasia, and lobular neoplasia) in the surround-

ing breast tissue. Epithelial atypia, even to the extent of low-

grade DCIS has no known prognostic significance or impact 

on outcome when it is confined to the central papilloma. 

Therefore, if atypia is encountered in a papilloma on an exci-

sional biopsy, the surrounding breast tissue should be care-

fully examined for further follow-up of the patient [85].  

Papillomatosis (multiple papillomas) is defined as 

a minimum of five clearly separate papillomas within a 

localized segment of breast tissue, usually in a peripheral 

or subareolar location. Multiple papillomas are more likely 

to occur bilaterally, and their probability of having an in 

situ or invasive carcinoma is higher than with the central 

papilloma. Therefore, in patients with multiple papillomas 

on excisional biopsy, thorough sampling of the specimen, 

as well as diagnostic radiographic imaging of contralateral 

breast tissue is suggested to rule out malignancy [88]. All 

the available data suggest that the finding of a solitary, cen-

tral, benign duct papilloma does not carry any increased 

risk for subsequent breast cancer, while multiple papil-

lomas may indicate a slightly elevated risk for subsequent 

breast cancer [89–91].

Juvenile papillomatosis of the breast is defined as severe 

ductal papillomatosis occurring in young women of <30 

years old. There are only eight male juvenile papillomatosis 

cases reported in the literature [92]. This disease is associ-

ated with a heightened risk for breast cancer. Because both 

a family history of breast cancer and an increased risk for 

breast cancer are associated with the diagnosis of juvenile 

papillomatosis, long-term follow-up is recommended both 

for the patient and the family [93, 94].  

Proliferative Stromal Lesions

Diabetic Fibrous Mastopathy
Diabetic fibrous mastopathy is an uncommon form of lym-

phocytic mastitis and stromal fibrosis. It occurs both in pre-

menopausal women and (rarely) in men with long-standing 

type 1 insulin-dependent diabetes mellitus, who have severe 

diabetic microvascular complications. Clinically, diabetic 

fibrous mastopathy is characterized by solitary or multiple 

ill-defined, painless, immobile, discrete lesions in one or 

Figure 3. Radial scar. (A): The mammographic appearance 
of radial scar. Spiculated lesion with central radiolucency. 
Radiating spicules frequently mislead the diagnosis of carci-
noma. (B): Low-power view of radial scar shows fibroelastotic 
core and radiating ducts exhibiting duct epithelial hyperplasia 
without atypia, cystic structures, and microcalcifications.  
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both breasts that raise the suspicion of carcinoma. The mam-

mographic and sonographic findings of these lesions are 

also highly suspicious for breast cancer, so a biopsy is always 

essential for definitive diagnosis [95, 96]. The characteristic 

pathologic findings of this entity are dense keloid-like fibro-

sis; periductal, lobular, or perivascular lymphocytic infiltra-

tion with predominantly B cells; lobular atrophy; and epi-

thelioid fibroblasts embedded in dense fibrous stroma. The 

pathogenesis of diabetic fibrous mastopathy is unknown. 

The disease probably represents an immune reaction to the 

abnormal accumulation of altered extracellular matrix in 

the breast, which is a manifestation of the effects of hyper-

glycemia on connective tissue [95, 97].

Routine annual follow-up of patients with diabetic 

fibrous mastopathy is recommended [95–97]. Core needle 

biopsy may be useful in the diagnosis of recurrent lesions 

on follow-up [95]. 

Pseudoangiomatous Stromal Hyperplasia 
of the Breast
Pseudoangiomatous stromal hyperplasia (PASH) is a 

benign myofibroblastic proliferation of nonspecialized 

mammary stroma. Its clinicopathologic spectrum ranges 

from incidental, microscopic foci to clinically and mam-

mographically evident breast masses [98]. Originally, hor-

monal stimulation (particularly with progesterone) was sug-

gested in the etiology of PASH, on the basis of observations 

that this disease is most frequently seen in premenopausal 

women or in elderly women taking hormone-replacement 

therapy, and because similar histologic findings are seen 

in normal mammary stroma during the luteal phase of the 

menstrual cycle. However, the lesion has since been found 

in men and in women not taking hormone therapy, and only 

a small percentage of PASH cases are positive for estrogen 

receptors or for progesterone receptors [98, 99]. 

Clinically, rare cases of PASH present as a well-circum-

scribed, dense, rubbery mass mimicking a fibroadenoma 

or a phyllodes tumor. Both the mammographic and sono-

graphic features in PASH are nonspecific, so biopsy of these 

lesions is necessary to exclude a malignancy [99, 100]. 

On gross examination, PASH is usually a well-demar-

cated mass with a smooth external surface. The cut surface 

consists of homogeneous white and rubbery tissue. His-

tologically, a complex network of anastomosing slit-like 

spaces within a densely collagenous stroma characterizes 

PASH. The histologic appearance may cause confusion 

with mammary angiosarcoma, so immunohistochemical 

vascular markers are used for distinction. Immunohisto-

chemically, the bland spindle cells that line these spaces are 

strongly positive for vimentin and CD34 and negative for 

cytokeratin and factor VIII. 

The recommended treatment for PASH is wide local 

excision. Although PASH can recur, patient prognosis is 

good [98].  

Neoplasms

Fibroadenoma
Fibroadenoma is the most common lesion of the breast; it 

occurs in 25% of asymptomatic women [101]. It is usually 

a disease of early reproductive life; the peak incidence 

is between the ages of 15 and 35 years. Conventionally 

regarded as a benign tumor of the breast, fibroadenoma is 

also thought to represent a group of hyperplastic breast lob-

ules called “aberrations of normal development and involu-

tion” [10, 101, 102]. The lesion is a hormone-dependent neo-

plasm that lactates during pregnancy and involutes along 

with the rest of the breast in perimenopause [102]. A direct 

association has been noted between oral contraceptive 

use before age 20 and the risk of fibroadenoma [103]. The 

Epstein-Barr virus might play a causative role in the devel-

opment of this tumor in immunosuppressed patients [104].

Fibroadenoma presents as a highly mobile, firm, non-

tender, and often palpable breast mass. Although most fre-

quently unilateral, in 20% of cases, multiple lesions occur 

in the same breast or bilaterally. Fibroadenoma develops 

from the special stroma of the lobule. It has been postulated 

that the tumor might arise from bcl-2-positive mesenchy-

mal cells in the breast, in a manner similar to that proposed 

for solitary fibrous tumors [105]. Macroscopically, the 

lesion is a well-circumscribed, firm mass, <3 cm in diam-

eter, the cut surface of which appears lobulated and bulging 

(Fig. 4A). If the tumor assumes massive proportions (>10 

cm), more commonly observed in female adolescents, it 

is called “giant fibroadenoma.” Microscopically, fibroad-

enoma consists of a proliferation of epithelial and mesen-

chymal elements. The stroma proliferates around tubular 

Figure 4. Fibroadenoma. (A): The cut surface of fibroad-
enoma is lobulated, solid, and gray-white, with a characteristic 
bulging appearance. (B): Histologically the lesion consists of 
densely fibrotic stroma and compressed cleft-like ducts.
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glands (pericanalicular growth) or compressed cleft-like 

ducts (intracanalicular growth). Often both types of growth 

are seen in the same lesion (Fig. 4 B) [103]. 

Cytogenetic studies have reported chromosomal aber-

rations in both epithelial and stromal cells, suggesting that 

the two components may involve neoplastic changes [106, 

107]. Phyllodes tumor is a fibroepithelial tumor of the 

breast with a spectrum of changes. Benign phyllodes tumor 

is usually difficult to differentiate from fibroadenoma. 

Hypercellular stroma with cytologic atypia, increased 

mitoses, and infiltrative margins of the lesion are the most 

reliable discriminators to separate lesions with recurrence 

and malignant behavior. In terms of surgical treatment of 

these tumors, it is important to recognize phyllodes tumor 

because it should be excised completely with clear margins 

to obviate any chance of local recurrence. In cases of recur-

rent disease, mastectomy is often performed [108, 109]. 

Approximately 50% of fibroadenomas contain other 

proliferative changes of breast, such as sclerosing adeno-

sis, adenosis, and duct epithelial hyperplasia. Fibroadeno-

mas that contain these elements are called complex fibro-

adenomas. Simple fibroadenomas are not associated with 

any increased risk for subsequent breast cancer. However, 

women with complex fibroadenomas may have a slightly 

higher risk for subsequent cancer [110]. The presence of 

atypia (either ductal or lobular) confined to a fibroadenoma 

does not lead to a greater risk for long-term breast carci-

noma compared with fibroadenomas in general [110].

Fibroadenomas in older women or in women with 

a family history of breast cancer have a higher incidence 

of associated carcinoma [101, 111]. Two studies, which 

were considered to provide strong evidence of reliability 

according to El-Wakeel et al. [101], show that the relative 

risk of developing breast cancer in patients who had surgi-

cally excised fibroadenomas increases in the presence of 

complex features within the fibroadenomas, ductal hyper-

plasias, or a family history of breast carcinoma (in a first-

degree relative). Progressive somatic genetic alterations 

that are associated with the development of breast cancer 

have been studied in fibroadenomas. No genetic instabili-

ties, manifested as loss of heterozygosity or microsatellite 

instability, have been found in any fibroadenoma compo-

nents regardless of their association with breast cancer or 

their histologic complexity [106].

The current management of patients with clinically or 

radiologically suspected fibroadenoma varies. Some phy-

sicians prefer excision for tissue diagnosis, but conserva-

tive management will likely replace surgical treatment in 

the near future, on the basis of the young age of the patient, 

findings of benign imaging and clinical characteristics, and 

benign findings on either FNA biopsy or needle core biopsy 

[110, 112]. Minimally invasive techniques, such as ultra-

sound-guided cryoablation, seem to be an excellent treat-

ment option for fibroadenoma in women who wish to avoid 

surgery [1], or else the lesion may simply be treated with 

observation and followed up periodically.  
Juvenile fibroadenoma is a variant of fibroadenoma that 

presents between 10 and 18 years of age, usually as a pain-

less, solitary, unilateral mass >5 cm. It can reach up to 15 

or 20 cm in dimension, so although it is an entirely benign 

lesion, surgical removal is recommended [113].

Lipoma
Lipoma of the breast is a benign, usually solitary tumor 

composed of mature fat cells. It is occasionally difficult to 

distinguish lipoma from other conditions clinically, thus 

causing diagnostic and therapeutic challenges [114]. 

Clinically, a lipoma presents as a well-circumscribed, 

smooth or lobulated mass that is soft and usually nontender. 

FNA biopsy of these lesions reveals fat cells with or without 

normal epithelial cells. Usually both mammography and 

ultrasound scanning give negative results, unless the tumor 

is large [10, 114]. 

If the clinical diagnosis of lipoma is confirmed by either 

FNA biopsy or core biopsy, and the mammogram and the 

ultrasonogram show nothing suspicious for malignancy 

at the site, the patient is normally followed through palpa-

tion after 6 months. However, if the diagnosis is not certain 

or the lesion grows rapidly, the tumor should be surgically 

removed [10, 114].  

Adenoma
An adenoma is pure epithelial neoplasm of the breast. This 

lesion is divided into tubular, lactating, apocrine, duc-

tal, and so-called pleomorphic (i.e., benign mixed tumor) 

adenoma [43]. Except for lactating and tubular adenomas, 

these lesions are uncommon. Both lactating and tubular 

adenomas occur during the reproductive ages.

Lactating adenoma is the most prevalent breast mass 

during pregnancy and puerperium. It presents as a solitary or 

multiple, discrete, palpable, freely movable breast mass that 

tends to be small (<3 cm). On gross examination, the lesion 

is well circumscribed and lobulated. It is characterized by 

hyperplastic lobules in which proliferated acini are lined 

by actively secreting cuboidal cells. Lactating adenoma 

may also develop in ectopic locations, such as the axilla, 

chest wall, or vulva [40, 115, 116]. Although the tumor may 

spontaneously involute, surgical removal may be necessary 

because of the mass effect it produces, and in cases when 

lactation is not of concern, medical therapy may be given to 

shrink the tumor. This tumor does not tend to recur locally, 

and there is no proven malignant potential [115].
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Tubular adenoma (also termed pure adenoma) of 

the breast presents as a solitary, well-circumscribed, 

firm mass. It may resemble the appearance of noncalci-

fied fibroadenoma radiographically. Histologically, 

tightly packed tubular or acinar structures that are very 

regular in size and shape are seen in a sparsely cellular 

stroma. Microcalcifications inside dilated acini have been 

described; numerous tiny, punctuate, and irregular micro-

calcifications are prominent on mammography and ultra-

sonography [117].  

Both lactating and tubular adenomas, (the true breast 

adenomas) can be distinguished from fibroadenoma and 

nipple adenoma by the presence of scant stroma in the for-

mer [10].

Nipple Adenoma
Nipple adenoma, also known as florid papillomatosis 

of the nipple ducts or erosive adenomatosis, is a benign 

tumor of the ductal epithelium that often clinically mim-

ics Paget’s disease and pathologically may be misinter-

preted as an adenocarcinoma. Typically, nipple adenoma 

presents as a discrete, palpable tumor of the papilla of 

the nipple. Erosion of the nipple and nipple discharge 

are usually seen. Histologically, the tumor is character-

ized by proliferating ductal structures that invade the 

surrounding stroma. A double layer of epithelium lines 

these ductal structures. The presence of keratin cysts and 

tiny apical snouts are other distinguishing features of the 

disease [118]. Generally, a biopsy is necessary for diag-

nosis. Nipple adenoma can be successfully treated by 

complete excision of the tumor with normal surgical mar-

gins. Recurrences of incompletely excised lesions have 

been documented. Nipple adenoma is considered a benign 

lesion, but rarely malignant change within or contiguous 

with nipple adenoma has been defined [10, 118]. 

Hamartoma
Hamartoma of the breast is an uncommon benign tumor-

like nodule, also known as fibroadenolipoma, lipofibro-

adenoma, or adenolipoma, composed of varying amounts 

of glandular, adipose, and fibrous tissue. Clinically, ham-

artoma presents as a discrete, encapsulated, painless mass. 

Although the pathogenesis of the lesion is not clear, it is 

thought to result from a dysgenesis rather than a true tumor-

ous process. Some cases have been reported to be related to 

a genetic defect called Cowden’s disease. The classic mam-

mographic appearance is a circumscribed area consisting 

of both soft tissue and lipomatous elements, surrounded by 

a thin radiolucent zone [119, 120]. 

On macroscopic examination, hamartomas are typi-

cally well-circumscribed lesions with smooth contours. 

Histologically, the most characteristic appearance is other-

wise normal breast and fat tissue distributed in a nodular 

fashion within a fibrotic stroma that surrounds and extends 

to between individual lobules and obliterates the usual 

interlobular specialized loose stroma [119, 121].

There are some issues that should be taken into con-

sideration when evaluating hamartomas. First, this lesion 

can be very easily underestimated if the clinical finding of 

a distinct lump or breast asymmetry and the imaging fea-

tures are not interpreted thoroughly. Second, the patholo-

gist should always be careful about a coincidental epithe-

lial malignancy occurring in the lesion, and the lesion has 

a potential problem of recurrence. Third, the lesion should 

be placed in the differential diagnosis of biphasic breast 

tumors [120, 121].

The current management of hamartomas is surgical 

removal.

Granular Cell Tumor
Granular cell tumor is an uncommon, usually benign neo-

plasm that originates from Schwann cells of the peripheral 

nervous system. It is most frequently found in the head 

and neck region, particularly in the oral cavity. The tumor 

occurs in the breast in only 5%–6% of cases [122].  

Clinically, granular cell tumor can simulate carcinoma 

because of its fibrous consistency, fixation to the pectoral 

fascia, skin retraction, and ulceration. Mammographic and 

ultrasonographic findings may further increase the suspi-

cion of a malignant lesion [123]. 

Grossly, granular cell tumor is generally 3 cm or 

smaller and appears almost well circumscribed when 

bisected; in some tumors, however, infiltrative margins 

suggestive of a malignant lesion may be encountered. 

Histologically, nests and sheets of polygonal cells with 

distinct cell borders and abundant granular eosinophilic 

cytoplasm are characteristic (Fig. 5). The S-100 protein 

Figure 5. Granular cell tumor. Sheets or nests of large polygo-
nal cells with abundant, coarsely granular, eosinophilic cyto-
plasm and prominent, round to oval nucleus. 
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immunoreactivity of these cells supports the hypoth-

esis that granular cell tumor derives from Schwann cells 

[122, 124]. 

Although granular cell tumor is mostly benign, there 

are a few cases in the literature reported as malignant [125]. 

Features suggestive of malignancy are tumor size (>5 cm), 

cellular and nuclear pleomorphism, prominent nucleoli, 

increased mitotic activity, presence of necrosis, and local 

recurrence [126]. 

Wide local excision is the treatment of choice for both 

benign and malignant granular cell tumors. Complete 

removal may require inclusion of muscle and other adja-

cent structures, and histologically it is recommended that 

the margins be completely free of tumor. Incomplete exci-

sion may result in local recurrences. Adjuvant therapy is not 

given unless the tumor is malignant [124]. 

Disclosure of Potential Conflicts 
of Interest
The authors indicate no potential conflicts of interest.

References
1 Caleffi M, Filho DD, Borghetti K et al. Cryoablation of benign breast 

tumors: evolution of technique and technology. Breast 2004;13:397–407.

2 Kelsey JL, Gammon MD. Epidemiology of breast cancer. Epidemiol Rev 

1990;12:228–240.

3 Cole P, Mark Elwood J, Kaplan SD. Incidence rates and risk factors of 

benign breast neoplasms. Am J Epidemiol 1978;108:112–120.

4 Hutchinson WB, Thomas DB, Hamlin WB et al. Risk of breast cancer in 

women with benign breast lesion. J Natl Cancer Inst 1980;65:13–20.

5 Fitzgibbons PL, Henson DE, Hutter RV. Benign breast changes and the 

risk for subsequent breast cancer: an update of the 1985 consensus state-

ment. Cancer Committee of the College of American Pathologists. Arch 

Pathol Lab Med 1998;122:1053–1055.

6 Sarnelli R, Squartini F. Fibrocystic condition and “at risk” lesions in 

asymptomatic breasts: a morphologic study of postmenopausal women. 

Clin Exp Obstet Gynecol 1991;18:271–279.

7 Bartow SA, Pathak DR, Black WC et al. Prevalence of benign, atypical, 

and malignant breast lesions in populations at different risk for breast can-

cer. A forensic autopsy study. Cancer 1987;60:2751–2760.

8 Cook MG, Rohan TE. The patho-epidemiology of benign proliferative 

epithelial disorders of the female breast. J Pathol 1985;146:1–15.

9 La Vecchia C, Parazzini F, Franceschi S et al. Risk factors for benign 

breast disease and their relation with breast cancer risk. Pooled informa-

tion from epidemiologic studies. Tumori 1985;71:167–178.

10 Donegan WL. Common benign conditions of the breast. In: Donegan WL, 

Spratt JS, eds. Cancer of the Breast, Fifth Edition. St. Louis, MO: Saun-

ders, 2002:67–110. 

11 Shaaban AM, Sloane JP, West CS et al. Histopathologic types of benign 

breast lesions and risk of breast cancer. Am J Surg Pathol 2002;26:

421–430.

12 Morrow M. Pre-cancerous breast lesions: implications for breast cancer 

prevention trials. Int J Radiat Oncol Biol Phys 1992;23:1071–1078.

13 London SJ, Connolly JL, Schnitt SJ et al. A prospective study of benign 

breast disease and the risk of breast cancer. JAMA 1992;267:941–944.

14 McDivitt RW, Stevens JA, Lee NC et al. Histologic types of benign breast 

disease and the risk for breast cancer. Cancer 1992;69:1408–1414.

15 Pfeifer JD, Barr RJ, Wick MR. Ectopic breast tissue and breast-like sweat 

gland metaplasias: an overlapping spectrum of lesions. J Cutan Pathol 

1999;26:190–196.

16 Marshall MB, Moynihan JJ, Frost A et al. Ectopic breast cancer: case 

report and literature review. Surg Oncol 1994;3:295–304. 

17 O’Hara MF, Page DL. Adenomas of the breast and ectopic breast under 

lactational influences. Hum Pathol 1985;16:707–712.

18 Markopoulos C, Kouskos E, Kontzoglou K et al. Breast cancer in ectopic 

breast tissue. Eur J Gynaecol Oncol 2001;22:157–159.

19 Schinzel A. Ulnar-mammary syndrome. J Med Genet 1987;24:778–781. 

20 Tamiolakis D, Venizelos I, Antoniou C et al. Breast cancer development in 

a female with Poland’s syndrome. Onkologie 2004;27:569–571.

21 Fan W, Huang X, Chen C et al. TBX3 and its isoform TBX3+2a are func-

tionally distinctive in inhibition of senescence and are overexpressed in a 

subset of breast cancer cell lines. Cancer Res 2004;64:5132–5139.

22 Swerdlow AJ, Hermon C, Jacobs PA et al. Mortality and cancer incidence 

in persons with numerical sex chromosome abnormalities: a cohort study. 

Ann Hum Genet 2001;65:177–188.

23 Rosen PP, ed. Chapter 2. Abnormalities of mammary growth and develop-

ment. In: Rosen’s Breast Pathology, Second Edition. Philadelphia: Lip-

pincott Williams & Wilkins, 2001:23–27. 

24 Foxman B, D’Arcy H, Gillespie B et al. Lactation mastitis: occurrence 

and medical management among 946 breastfeeding women in the United 

States. Am J Epidemiol 2002;155:103–114.

25 Michie C, Lockie F, Lynn W. The challenge of mastitis. Arch Dis Child 

2003;88:818–821.

26 Dener C, Inan A. Breast abscesses in lactating women. World J Surg 

2003;27:130–133.

27 Barbosa-Cesnik C, Schwartz K, Foxman B. Lactation mastitis. JAMA 

2003;289:1609–1612.

28 Erhan Y, Veral A, Kara E et al. A clinicopathologic study of a rare clinical 

entity mimicking breast carcinoma: idiopathic granulomatous mastitis. 

Breast 2000;9:52–56.

29 Diesing D, Axt-Fliedner R, Hornung D et al. Granulomatous mastitis. 

Arch Gynecol Obstet 2004;269:233–236.

30 Tewari M, Shukla HS. Breast tuberculosis: diagnosis, clinical features & 

management. Indian J Med Res 2005;122:103–110.

31 Azlina AF, Ariza Z, Arni T et al. Chronic granulomatous mastitis: diag-

nostic and therapeutic considerations. World J Surg 2003;27:515–518.

32 van Diest PJ, Beekman WH, Hage JJ. Pathology of silicone leakage from 

breast implants. J Clin Pathol 1998;51:493–497.

33 Passaro ME, Broughan TA, Sebek BA et al. Lactiferous fistula. J Am Coll 

Surg 1994;178:29–32.

34 Rosen PP, ed. Chapter 4. Specific infections. In: Rosen’s Breast Pathol-

ogy, Second Edition. Philadelphia: Lippincott Williams & Wilkins, 2001:

65–75.



Guray, Sahin    447

www.TheOncologist.com

35 Furlong AJ, al-Nakib L, Knox WF et al. Periductal inflammation and 

cigarette smoke. J Am Coll Surg 1994;179:417–420.

36 Rahal RMS, de Freitas-Junior R, Paulinelli RR. Risk factors for duct ecta-

sia. Breast J 2005;11:262–265. 

37 Dixon JM, Ravisekar O, Chetty U et al. Periductal mastitis and duct ecta-

sia: different conditions with different aetiologies. Br J Surg 1996;83:820–

822.

38 Sweeney DJ, Wylie EJ. Mammographic appearances of mammary duct 

ectasia that mimic carcinoma in a screening programme. Australas Radiol 

1995;39:18–23.

39 Sakorafas GH. Nipple discharge: current diagnostic and therapeutic 

approaches. Cancer Treat Rev 2001;27:275–282.

40 Rosai J, ed. Chapter 20. Breast. In: Rosai and Ackerman’s Surgical Pathol-

ogy, Ninth Edition. Philadelphia: Mosby, 2004:1763–1876. 

41 Kinoshita T, Yashiro N, Yoshigi J et al. Fat necrosis of breast: a potential 

pitfall in breast MRI. Clin Imaging 2002;26:250–253.

42 Pullyblank AM, Davies JD, Basten J et al. Fat necrosis of the female 

breast--Hadfield re-visited. Breast 2001;10:388–391.

43 Silverberg SG, Masood S. The breast. In: Silverberg SG, DeLellis RA, 

Frable WJ, eds. Principles and Practice of Surgical Pathology and Cyto-

pathology, Third Edition. New York: Churchill-Livingstone, Inc., 

1997:575–673. 

44 Rosen PP, ed. Chapter 3. Inflammatory and reactive tumors. In: Rosen’s 

Breast Pathology, Second Edition. Philadelphia: Lippincott Williams & 

Wilkins, 2001:29–63. 

45 Love SM, Gelman RS, Silen W. Fibrocystic “disease” of the breast--a non-

disease? N Engl J Med 1982;307:1010–1014.

46 Santen RJ, Mansel R. Benign breast disorders. N Engl J Med 

2005;353:275–285.

47 Vorherr H. Fibrocystic breast disease: pathophysiology, pathomor-

phology, clinical picture, and management. Am J Obstet Gynecol 

1986;154:161–179.

48 Dupont WD, Page DL. Risk factors for breast cancer in women with pro-

liferative breast disease. N Engl J Med 1985;312:146–151.

49 Dupont WD, Parl FF, Hartmann WH et al. Breast cancer risk associ-

ated with proliferative breast disease and atypical hyperplasia. Cancer 

1993;71:1258–1265.

50 Palli D, Rosselli Del Turco M, Simoncini R et al. Benign breast disease 

and breast cancer: a case-control study in a cohort in Italy. Int J Cancer 

1991;47:703–706.

51 Hartmann LC, Sellers TA, Frost MH et al. Benign breast disease and the 

risk of breast cancer. N Engl J Med 2005;353:229–237.

52 Marshall LM, Hunter DJ, Connolly JL et al. Risk of breast cancer associ-

ated with atypical hyperplasia of lobular and ductal types. Cancer Epide-

miol Biomarkers Prev 1997;6:297–301.

53 O’Malley FP, Bane AL. The spectrum of apocrine lesions of the breast. 

Adv Anat Pathol 2004;11:1–9.

54 Houssami N, Irwig L, Ung O. Review of complex breast cysts: implica-

tions for cancer detection and clinical practice. ANZ J Surg 2005;75:1080–

1085.

55 Venta LA, Kim JP, Pelloski CE et al. Management of complex breast cysts. 

AJR Am J Roentgenol 1999;173:1331–1336.

56 Vargas HI, Vargas MP, Gonzalez KD et al. Outcomes of sonography-

based management of breast cysts. Am J Surg 2004;188:443–447.

57 Lee K, Chan JKC, Gwi E. Tubular adenosis of the breast: a distinc-

tive benign lesion mimicking invasive carcinoma. Am J Surg Pathol 

1996;20:46–54.

58 Jensen RA, Page DL, Dupont WD et al. Invasive breast cancer risk in 

women with sclerosing adenosis. Cancer 1989;64:1977–1983.

59 Gill HK, Ioffe OB, Berg WA. When is a diagnosis of sclerosing adenosis 

acceptable at core biopsy? Radiology 2003;228:50–57.

60 Bodian CA, Perzin KH, Lattes R et al. Prognostic significance of benign 

proliferative breast disease. Cancer 1993;71:3896–3907.

61 Millis RR, Eusebi V. Microglandular adenosis of the breast. Adv Anat 

Pathol 1995;2:10–18.

62 Eusebi V, Foschini MP, Betts CM et al. Microglandular adenosis, apocrine 

adenosis, and tubular carcinoma of the breast: an immunohistochemical 

comparison. Am J Surg Pathol 1993;17:99–109.

63 Acs G, Simpson JF, Bleiweiss IJ et al. Microglandular adenosis with 

transition into adenoid cystic carcinoma of the breast. Am J Surg Pathol 

2003;27:1052–1060.

64 Tavassoli FA, ed. Chapter 5. Benign lesions. In: Pathology of the Breast, 

Second Edition. Stamford, CT: Appleton & Lange, 1999:115–204.

65 Vina M, Wells CA. Clear cell metaplasia of the breast: a lesion showing 

eccrine differentiation. Histopathology 1989;15:85–92. 

66 Tavassoli FA, ed. Chapter 6. Ductal intraepithelial neoplasia. In: Pathol-

ogy of the Breast, Second Edition. CT: Appleton & Lange, 1999:205–323.

67 Koerner FC. Epithelial proliferations of ductal type. Semin Diagn Pathol 

2004;21:10–17.

68 Pinder SE, Ellis IO. The diagnosis and management of pre-invasive breast 

disease: ductal carcinoma in situ (DCIS) and atypical ductal hyperpla-

sia (ADH)--current definitions and classification. Breast Cancer Res 

2003;5:254–257.

69 Webb PM, Byrne C, Schnitt SJ et al. Family history of breast cancer, age, 

and benign breast disease. Int J Cancer 2002;100:375–378.

70 Page DL, Dupont WD, Rogers LW et al. Atypical hyperplastic lesions of 

the female breast. A long-term follow-up study. Cancer 1985;55:2698–

2708.

71 Tavassoli FA, Norris HJ. A comparison of the results of long-term follow-

up for atypical intraductal hyperplasia and intraductal hyperplasia of the 

breast. Cancer 1990;65:518–529.

72 Collins L, Baer H, Tamimi R et al. Magnitude and laterality of breast can-

cer risk in women with atypical hyperplasia of ductal and lobular types. 

Lab Invest 2006;86(suppl 1):24A.

73 Dupont WD, Page DL. Relative risk of breast cancer varies with time since 

diagnosis of atypical hyperplasia. Hum Pathol 1989;20:723–725.

74 Page DL, Schuyler PA, Dupont WD et al. Atypical lobular hyperplasia as 

a unilateral predictor of breast cancer risk: a retrospective cohort study. 

Lancet 2003;361:125–129.

75 Schnitt SJ, Vincent-Salomon A. Columnar cell lesions of the breast. Adv 

Anat Pathol 2003;10:113–124.

76 Schnitt SJ. The diagnosis and management of pre-invasive breast disease: 

flat epithelial atypia – classification, pathologic features and clinical sig-

nificance. Breast Cancer Res 2003;5:263–268.

77 Nasser SM. Columnar cell lesions: current classification and controver-

sies. Semin Diagn Pathol 2004;21:18–24.

78 Kennedy M, Masterson AV, Kerin M et al. Pathology and clinical rele-

vance of radial scars: a review. J Clin Pathol 2003;56:721–724.



448 Benign Breast Diseases

TheOncologist®

79 Patterson JA, Scott M, Anderson N et al. Radial scar, complex sclerosing 

lesion and risk of breast cancer. Analysis of 175 cases in Northern Ireland. 

Eur J Surg Oncol 2004;30:1065–1068.

80 Rabban JT, Sgroi DC. Sclerosing lesions of the breast. Semin Diagn Pathol 

2004;21:42–47.

81 Nielsen M, Christensen L, Andersen J. Radial scars in women with breast 

cancer. Cancer 1987;59:1019–1025.

82 Jacobs TW, Byrne C, Colditz G et al. Radial scars in benign breast-biopsy 

specimens and the risk of breast cancer. N Engl J Med 1999;340:430–436.

83 Fasih T, Jain M, Shrimankar J et al. All radial scars/complex sclerosing 

lesions seen on breast screening mammograms should be excised. Eur J 

Surg Oncol 2005;31:1125–1128.

84 Oyama T, Koerner FC. Noninvasive papillary proliferations. Semin Diagn 

Pathol 2004;21:32–41.

85 MacGrogan G, Tavassoli FA. Central atypical papillomas of the breast: 

a clinicopathological study of 119 cases. Virchows Arch 2003;443:609–

617. 

86 Agoff SN, Lawton TJ. Papillary lesions of the breast with and without 

atypical ductal hyperplasia: can we accurately predict benign behavior 

from core needle biopsy? Am J Clin Pathol 2004;122:440–443.

87 Ivan D, Selinko V, Sahin AA et al. Accuracy of core needle biopsy diag-

nosis in assessing papillary breast lesions: histologic predictors of malig-

nancy. Mod Pathol 2004;17:165–171.

88 Ali-Fehmi R, Carolin K, Wallis T et al. Clinicopathologic analysis 

of breast lesions associated with multiple papillomas. Hum Pathol 

2003;34:234–239.

89 Krieger N, Hiatt RA. Risk of breast cancer after benign breast diseases. 

Variation by histologic type, degree of atypia, age at biopsy, and length of 

follow-up. Am J Epidemiol 1992;135:619–631.

90 Levshin V, Pikhut P, Yakovleva I et al. Benign breast lesions and cancer of 

the breast. Eur J Cancer Prev 1998;7(suppl 1):S37–S40.

91 Page DL, Salhany KE, Jensen RA et al. Subsequent breast carcinoma risk 

after biopsy with atypia in breast papilloma. Cancer 1996;78:258–266.

92 Pacilli M, Sebire NJ, Thambapillai E et al. Juvenile papillomatosis of the 

breast in a male infant with Noonan syndrome, café au lait spots, and fam-

ily history of breast carcinoma. Pediatr Blood Cancer 2005;45:991–993. 

93 Bazzocchi F, Santini D, Martinelli G et al. Juvenile papillomatosis (epi-

theliosis) of the breast: a clinical and pathologic study of 13 cases. Am J 

Clin Pathol 1986;86:745–748.

94 Rosen PP, ed. Chapter 39. Breast tumors in children. In: Rosen’s Breast 

Pathology, Second Edition. Philadelphia: Lippincott Williams & Wilkins, 

2001:729–748.

95 Haj M, Weiss M, Herskovits T. Diabetic sclerosing lymphocytic lobulitis 

of the breast. J Diabetes Complications 2004;18:187–191. 

96 Camuto PM, Zetrenne E, Ponn T. Diabetic mastopathy: a report of 5 cases 

and a review of the literature. Arch Surg 2000;135:1190–1193.

97 Baratelli GM, Riva C. Diabetic fibrous mastopathy: sonographic-patho-

logic correlation. J Clin Ultrasound 2005;33:34–37.

98 Castro CY, Whitman GJ, Sahin AA. Pseudoangiomatous stromal hyper-

plasia of the breast. Am J Clin Oncol 2002;25:213–216.

99 Pruthi S, Reynolds C, Johnson RE et al. Tamoxifen in the management of 

pseudoangiomatous stromal hyperplasia. Breast J 2001;7:434–439.

100 Mercado CL, Naidrich SA, Hamele-Bena D et al. Pseudoangiomatous 

stromal hyperplasia of the breast: sonographic features with histopatho-

logic correlation. Breast J 2004;10:427–432.

101 El-Wakeel H, Umpleby HC. Systematic review of fibroadenoma as a risk 

factor for breast cancer. Breast 2003;12:302–307.

102 Hughes LE, Mansel RE, Webster DJT. Aberrations of normal develop-

ment and involution (ANDI): a new perspective on pathogenesis and 

nomenclature of benign breast disorders. Lancet 1987;2:1316–1319. 

103 Tavassoli FA, ed. Chapter 11. Biphasic tumors. In: Pathology of the Breast, 

Second Edition. Stamford, CT: Appleton & Lange, 1999:571–631.

104 Kleer CG, Tseng MD, Gutsch DE et al. Detection of Epstein-Barr virus in 

rapidly growing fibroadenomas of the breast in immunosuppressed hosts. 

Mod Pathol 2002;15:759–764.

105 Moore T, Lee AHS. Expression of CD34 and bcl-2 in phyllodes tumours, 

fibroadenomas and spindle cell lesions of the breast. Histopathology 

2001;38:62–67.

106 Franco N, Arnould L, Mege F et al. Comparative analysis of molecular 

alterations in fibroadenomas associated or not with breast cancer. Arch 

Surg 2003;138:291–295.

107 Valdes EK, Boolbol SK, Cohen JM et al. Malignant transformation of a 

breast fibroadenoma to cystosarcoma phyllodes: case report and review of 

the literature. Am Surg 2005;71:348–353. 

108 Geisler DP, Boyle MJ, Malnar KF et al. Phyllodes tumors of the breast: a 

review of 32 cases. Am Surg 2000;66:360–366. 

109 Chen WH, Cheng SP, Tzen CY et al. Surgical treatment of phyllodes 

tumors of the breast: retrospective review of 172 cases. J Surg Oncol 

2005;91:185–194. 

110 Carter BA, Page DL, Schuyler P et al. No elevation in long-term breast car-

cinoma risk for women with fibroadenomas that contain atypical hyper-

plasia. Cancer 2001;92:30–36.

111 Shabtai M, Saavedra-Malinger P, Shabtai EL et al. Fibroadenoma of 

the breast: analysis of associated pathological entities--a different risk 

marker in different age groups for concurrent breast cancer. Isr Med Assoc 

J 2001;3:813–817.

112 Graf O, Helbich TH, Fuchsjaeger MH et al. Follow-up of palpable circum-

scribed noncalcified solid breast masses at mammography and US: can 

biopsy be averted? Radiology 2004;233:850–856.

113 Wechselberger G, Schoeller T, Piza-Katzer H. Juvenile fibroadenoma of 

the breast. Surgery 2002;132:106–107.

114 Lanng C, Eriksen BO, Hoffmann J. Lipoma of the breast: a diagnostic 

dilemma. Breast 2004;13:408–411.

115 Reeves ME, Tabuenca A. Lactating adenoma presenting as a giant breast 

mass. Surgery 2000;127:586–588. 

116 Baker TP, Lenert JT, Parker J et al. Lactating adenoma: a diagnosis of 

exclusion. Breast J 2001;7:354–357.

117 Soo MS, Dash N, Bentley R et al. Tubular adenomas of the breast: imaging 

findings with histologic correlation. AJR Am J Roentgenol 2000;174:757–

761.

118 Montemarano AD, Sau P, James WD. Superficial papillary adenomatosis 

of the nipple: a case report and review of the literature. J Am Acad Derma-

tol 1995;33:871–875.

119 Gatti G, Mazzarol G, Simsek S et al. Breast hamartoma: a case report. 

Breast Cancer Res Treat 2005;89:145–147. 

120 Herbert M, Sandbank J, Liokumovich P et al. Breast hamartomas: clinico-

pathological and immunohistochemical studies of 24 cases. Histopathol-

ogy 2002;41:30–34.

121 Tse GMK, Law BKB, Ma TKF et al. Hamartoma of the breast: a clinico-

pathological review. J Clin Pathol 2002;55:951–954.



Guray, Sahin    449

www.TheOncologist.com

122 Montagnese MD, Roshong-Denk S, Zaher A et al. Granular cell tumor of 

the breast. Am Surg 2004;70:52–54. 

123 Ilvan S, Ustundag N, Calay Z et al. Benign granular-cell tumour of the 

breast. Can J Surg 2005;48:155–156. 

124 Balzan SMP, Farina PS, Maffazzioli L et al. Granular cell breast tumour: 

diagnosis and outcome. Eur J Surg 2001;167:860–862.

125 Chetty R, Kalan MR. Malignant granular cell tumor of the breast. J Surg 

Oncol 1992;49:135–137.

126 Adeniran A, Al-Ahmadie H, Mahoney MC et al. Granular cell tumor 

of the breast: a series of 17 cases and review of the literature. Breast J 

2004;10:528–531.


