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“One relies on one’s experience. But “experience” can be merely the repetition of the same 
error often enough… One must be willing, even anxious, to learn from one’s error. This 
requires a degree of humility, a readiness to listen to the arguments of others, including those
of one’s juniors, and the inclination to re-examine cases in which a mistaken diagnosis has
been made and to analyse the reasons for the original mistake.”

John G. Azzopardi
Problems in Breast Pathology

“Thus I learned early on the great importance of a close correlation between clinical and
pathological studies. Each complements and supplements the other; it is impossible to do 
intelligent surgery without a thorough understanding of the pathology of disease and it is
equally impossible to make an intelligent interpretation of pathology without a clear under-
standing of its clinical implications.”

Arthur Purdy Stout
Guiding the Surgeon’s Hand:
The History of American Surgical Pathology
Juan Rosai (Editor)
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CHAPTER 1 The Normal Breast

Lobules are composed of terminal ducts and acini and their
specialized supporting stroma. The terminal ducts are either ex-
tralobular or intralobular depending on their location relative to
the specialized lobular stroma.

The stroma within the lobules is specialized containing fine
collagen fibers, abundant reticulin and numerous small vessels.
It is much more cellular than the interlobular stroma. Due to
quantitative and qualitative differences, the intralobular stroma
is much more distinctive than the periductal stroma. Intralobu-
lar stroma also often displays a mucoid character (positive for
alcian blue). One should keep in mind that while the mammary
ducts are invested with elastic tissue, the lobules are completely
devoid of it.

Except for a small portion of the collecting ducts at the nipple
where squamous epithelium lines the duct, the entire duct sys-
tem is lined by two cell layers: luminal epithelial cells and basal-
ly located myoepithelial cells. Depending on their functions, the
luminal epithelial cells can be flattened, low cylindrical, or
columnar. Myoepithelial cells are located in close contact with
cytoplasm of the epithelial cells and are surrounded by basal
lamina (Figs. 1.5 and 1.6). Myoepithelial cells often show ovoid
to elongated “bipolar” dense nuclei and small cytoplasms; in the
luteal phase of the cycle, however, there is glycogen accumula-
tion, which gives a cleared appearance of cytoplasm in sections
stained with hematoxylin and eosin.

Normal breast lobules during the early follicular phase of the
cycle show poorly defined lumina of acinar structures, luminal
epithelial cells with dark, centrally located nuclei, and eosino-
philic cytoplasm.

Normal breast lobules in the luteal phase show vacuolization
and ballooning of the basally located myoepithelial cells due to
an increase in glycogen cytoplasmic content. “Apical snouts” of
luminal epithelial cells are present due to the secretory activity.
The lumina are enlarged and contain eosinophilic secretory
material. Prominent stromal edema is present [1, 5–8].

1.2 Pregnancy and Lactation

Organoid enlargement and dilation of lobular units occur at the
expense of fibrofatty stroma.

The luminal epithelial cells of the enlarged acini show loss of
apical aspect of cells through the secretory process, vacuolated
cytoplasms, and enlarged round nuclei, often with a “hobnail”
pattern. Prominent nucleoli and increased mitotic activity are
common.

There is no intraluminal epithelial proliferation [2–4].

1.1 Anatomy

The “normal” mature female breast ranges from 50 g to greater
than 400 g.A typical nonlactating breast weighs between 150 and
250 g, while the lactating breast may exceed 400 g. The size and
density of the breast are influenced by the individual’s body
habitus. The average breast measures 10–12 cm in diameter, and
its average thickness centrally is 5–8 cm. The adult breast lies be-
tween the 2nd and 6th ribs in the vertical axis and between the
sternal edge and the midaxillary line in the horizontal axis. The
breast is attached to the dermis by fibrous bands called suspen-
sory (Cooper’s) ligaments anteriorly, and the posterior surface is
the pectoral fascia. Approximately three-quarters of the breast is
on the pectoralis major muscle (superior and medial portions).

The breast tissue is divided into upper outer, upper inner, low-
er outer, and lower inner quadrants; the subareolar area; and the
axillary tail of the upper outer quadrant. The arterial blood sup-
ply is derived from the axillary, intercostal, and internal mam-
mary arteries, and venous drainage is into the axillary and inter-
nal mammary veins. Lymphatic drainage is to the axillary, sub-
clavicular, and internal mammary lymph nodes. While drainage
from the upper outer quadrant is predominantly to the axillary
lymph nodes, drainage from the inner quadrants is to the inter-
nal mammary chain of nodes. The nerves are branches of the
thoracic segmentals.

1.1.1 Nipple-Areolar Complex
The nipple is located in the center of the complex surrounded by
the areola. Numerous sebaceous glands (the glands of Mont-
gomery) and apocrine glands are present within the areolar der-
mis. The nipple dermis and subcutaneous tissue contain smooth
muscle bundles arranged radially and longitudinally that serve
to identify the nipple histologically. The nipple is rich in sensory
nerve endings. Stratified squamous epithelium covers the nipple
and areola. Clear cells without cytologic atypia may be present in
the surface of the epithelium. Lactiferous ducts course through
the nipple dermis and open onto the epidermis. On cross-sec-
tions of the nipple, 14–24 ducts may be seen. Lobules can be
observed in about 15% of nipples [5, 6, 8, 10].

1.1.2 Structure of the Adult Duct System (Fig. 1)
The breast consists of 15–20 segments (lobes). Each segment is
drained by a collecting duct. The segments are ill defined and
cannot be identified by gross examination.

Collecting ducts connect the nipple with lactiferous sinus.
Segmental (lactiferous) and subsegmental (major) ducts connect
lactiferous sinus with terminal duct-lobular units (TDLUs).
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1.3 Menopause

Postmenopausal breast involution is generally characterized by
regression of the parenchymal TDLUs revealing marked reduc-
tion of glandular tissue with an increase in fat deposition and
relative predominance of fibroconnective tissue. At the end stage
of menopausal involution of the breast, only small islands of
lobules (TDLUs) embedded in dense, hyalinized fibrous tissue
remain [4, 7].

1.4 Immunoprofile

The luminal epithelial cells are typically immunoreactive for low
molecular weight (LMW) cytokeratin (CK) such as CK8, CK18,
and CK19. These cells also show a heterogeneous reaction for
high molecular weight (HMW)-CK such as CK34BE12 (K-903)
and CK5/6. In contrast, the vast majority of myoepithelial cells
are negative (or only focally and weakly positive) for LMW-CKs.
The myoepithelial cells may show a heterogeneous immunoreac-
tion for HMW-CKs such as CK5/6 or CK34BE12.

Myoepithelial cells can be decorated with a variety of antibod-
ies against actin (smooth muscle actin or muscle-specific actin);
smooth muscle myosin, heavy chain; calponin; S100 protein; p63;
CD10; 14-3-3 sigma; and so on (Figs. 1.7 and 1.8).

Estrogen receptors (ER), progesterone receptors (PR), and an-
drogen receptors (AR) are sporadically positive in luminal ep-
ithelial cells (some areas are, however, completely negative for
ER, PR, and AR). ER, PR, and AR are almost always negative in
myoepithelial cells [9, 11].

1.5 Further Reading

1. Azzopardi JG. Problems in breast pathology.WB Saunders, Philadel-
phia, 1979, pp. 8–22.

2. Barwick K, Kashgarian M, Rosen PP. Clear cell change within duct
and lobular epithelium of the human breast. Pathol Annu 1982;17
(Pt 2):319–328.

3. Battersby S, Anderson TJ. Proliferative and secretory activity in 
the pregnant and lactating human breast. Virchows Arch (A)
1988;413:189–196.

4. Fanager H, Ree HJ. Cyclic changes of human mammary gland ep-
ithelium in relation to the menstrual cycle – an ultrastructural
study. Cancer 1974;34:574–585.

5. Faverly D, Holland R, Burgers L. An original stereomicroscopic
analysis of the mammary glandular tree. Virchows Arch (A)
1992;421:115–119.

6. Giacometti L, Montagna W. The nipple and the areola of the human
female breast. Anat Rec 1962;144:191–197.

7. Huston SW, Cowen PN, Bird CC. Morphologic studies of age-related
changes in normal human breast and their significance in the evo-
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8. Moffat DF, Going JJ. Three dimensional anatomy of complete duct
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tions. J Clin Pathol 1996;49:48–52.

9. Moinfar F, Okcu M, Tsybrovsky O, et al. Androgen receptors fre-
quently are expressed in breast carcinomas. Potential relevance to
new therapeutic strategies. Cancer 2003;98:703–711.

10. Stirling JW, Chandler JA. The fine structure of ducts and subareolar
ducts in the resting gland of the female breast. Virchows Arch (A)
1977;373:119–132.

11. Tavassoli FA. Pathology of the breast. Appleton & Lange, Stamford,
CT, 1999, pp. 1–20.
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Figs. 1.5 and 1.6: The acini (ductules) are lined by
luminal epithelial and basally located myoepithelial
cells. The myoepithelial cells often show elongated
or bipolar nuclei.The acini are surrounded by a con-
tinuous layer of basal lamina.

Fig. 1.7: Immunohistochemistry for smooth mus-
cle actin showing cytoplasmic positivity in the 
myoepithelial cells.

Fig. 1.8: The myoepithelial cells typically display
nuclear positivity for p63.

Fig. 1: Normal breast.

Figs. 1.1 and 1.2: Low magnification of normal
breast shows several lobules composed of terminal
ducts and acini (ductules) within a specialized sup-
porting stroma.

Fig. 1.3: A terminal duct-lobular unit (TDLU) with
regular acinar structures and a small segment of
extralobular (terminal) duct. The vast majority of
benign and malignant proliferations of the breast
develop in the TDLUs.

Fig. 1.4: A lobule showing acini and specialized
stromal cells. The stroma is more cellular than the
interlobular stroma. The intralobular stroma con-
tains fine collagen fibers and abundant reticulin but
characteristically lacks elastic fibers (not shown).
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CHAPTER 2 Specimen Processing

Caution

● One should not report FS without gross examination of the
specimen!

● Underdiagnosis of ductal intraepithelial diagnosis, DIN (DCIS)
on frozen section is not a serious problem. Overdiagnosis of
benign complex lesions (sclerosing papilloma with pseudoin-
vasion, severe epithelial hyperplasia in a fibroadenoma, scle-
rosing adenosis, radial scar, etc.) as infiltrating carcinomas,
however, is a serious error. If in doubt, await permanent sec-
tions.

● The diagnosis of lobular intraepithelial neoplasia, LIN 
(lobular carcinoma in situ, LCIS) is extremely difficult on FS.
The diagnosis should be made on permanent sections. LIN
does not differ grossly from normal breast tissue.

● The diagnosis of invasive lobular carcinoma (ILC) can be diffi-
cult on FS. The uniform and small tumor cells can easily be
mistaken for chronic inflammatory cells (chronic mastitis). It is
important to keep in mind that the gross appearance of ILC
can be very similar to that of normal breast tissue, fibrocystic
change, or mastitis in 20–30% of cases.

● Small tubular carcinomas and radial scars both represent as
stellate firm lesions often with chalky or yellow streaks. The
gross appearance of these lesions often suggests malignancy.
The histologic evaluation of FS in such cases can be very diffi-
cult. In that setting, a definite diagnosis should be made on
permanent sections.

● Regarding solid or cystic tumors with prominent papillary
projections (papilloma versus papillary carcinoma): If FS his-
tology reveals a papillary neoplasm, as a rule, a definitive intra-
operative diagnosis should not be made. One needs to wait for
permanent sections after proper formalin fixation!

2.1.2 Additional Comments
Some experts (particularly in the United States, following the
recommendation of the Association of Directors of Anatomic
and Surgical Pathology) require a minimum size of 1 cm for
breast lesions in order to be evaluated by FS [2]. Others continue
to use FS even in nonpalpable breast lesions [10, 12].

Touch preparation cytology (imprint cytology) of fresh breast
specimens is a valuable method that can be used intraoperative-
ly. It often adds additional cytomorphologic details to the gross
and histological patterns.

Imprint cytology provides an accurate, simple, rapid, and
cost-effective evaluation of lumpectomy margins for patients
undergoing breast conservation treatment [8, 9, 17].

2.1 Frozen Section 

Frozen section (FS) is a useful method for confirming the diag-
nosis of carcinoma suspected clinically when an immediate in-
traoperative therapeutic decision will be based on its results. The
increasing use of preoperative core needle biopsies, however, has
dramatically reduced the need for FS examination of the breast
specimens [2, 4, 6, 11, 13, 15, 18].

An FS evaluation is no longer automatically anticipated for
every scheduled breast biopsy. Even if it is required by some sur-
geons, pathologists should refrain from taking random samples
for FS in the absence of a grossly visible mammary lesion [2, 15].

Visual inspection of fresh breast specimens for cysts, streaks,
and abnormal color and texture is useful, but frequently pal-
pation is of even greater value. Infiltrating carcinomas (usually
of ductal type) often have a hard consistency due to desmoplas-
tic stromal reaction/proliferation. The fat tissue close to the infil-
trating carcinoma usually shows a very intense yellow color that
differs from the color of the adipose tissue away from carcinoma
[6, 11, 13, 16, 18].

Frozen section can be used for intraoperative assessment of
the resection margins. Gross examination of the resection speci-
men alone does not accurately reflect margin status in at least
25% of the cases [3]. It has been shown that intraoperative analy-
sis of margins using FS is effective for minimizing the number of
additional operations [7].

Sentinel lymph nodes can reliably be examined by FS [1, 5,
14]. This method, however, usually cannot detect small areas of
micrometastases [1, 5].

2.1.1 Contraindications to FS Histology 
If on the cut surface there is no tumor or a suspicious area (exci-
sional biopsy performed for suspicious microcalcification), FS
should not be performed [2, 11, 13, 15].

Small breast tumors (≤5 mm) on the cut surface should not be
examined by FS (see additional comments) [2, 13].

2
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Sentinel lymph nodes can reliably be examined by imprint
cytology. With this method, however, isolated tumor cells or
micrometastases often remain undetected [1, 5]. The combina-
tion of FS and imprint cytology may improve the sensitivity over
that achieved by a single method.

2.1.3 Further Reading
1. Aihara T, Munakata S, Morino H, Takatsuka Y. Comparison of frozen

section and touch imprint cytology for evaluation of sentinel lymph
node metastasis in breast cancer. Ann Surg Oncol 2004;8:747–750.

2. Association of Directors of Anatomic and Surgical Pathology.
Immediate management of mammographically detected breast
lesions. Am J Surg Pathol 1993;17:850–851.

3. Balch GC, Mithani SK, Simpson JF, Kelley MC. Accuracy of intraop-
erative gross examination of surgical margin status in women un-
dergoing partial mastectomy for breast malignancy. Am Surg
2005;71:22–27.

4. Bianchi S, Palli D, Ciatto S, et al. Accuracy and reliability of frozen
section diagnosis in a series of 672 nonpalpable breast lesions. Am J
Clin Pathol 1995;103:199–205.

5. Brogi E, Torres-Matundan E, Tan LK, Cody HS. The results of frozen
section, touch preparation, and cytological smear are comparable
for intraoperative examination of sentinel lymph nodes: a study in
133 breast cancer patients. Ann Surg Oncol 2005;12:173–180.

6. Caya JG. Breast frozen section outcome in the community hospital
setting. A detailed analysis of 932 cases. Int J Surg Pathol 1995;
2:215–220.

7. Cendan JC, Coco D, Copeland EM. Accuracy of intraoperative
frozen-section analysis of breast cancer lumpectomy-bed margins.
J Am Coll Surg 2005;201:194–198.

8. Cox CE, KU NN, Reintgen D, et al. Touch preparation cytology of
breast lumpectomy margins with histologic correlation. Arch Surg
1991;126:490–493.

9. Creager AJ, Shaw JA, Young PR, Geisinger KR. Intraoperative evalu-
ation of lumpectomy margins by imprint cytology with histologic
correlation: a community hospital experience. Arch Pathol Lab Med
2002;126:846–848.

10. Dorel-LeTheo, Dales JP, Garcia S, et al. Accuracy of intraoperative
frozen section diagnosis in non palpable breast lesions: a series of
791 cases. Bull Cancer 2003;90:357–362.

11. Fechner RE. Frozen section examination of breast biopsies. Practice
parameter. Am J Clin Pathol 1995;103:6–7.

12. Ferreiro JA, Gisvold JJ, Bostwick DG. Accuracy of frozen-section
diagnosis of mammographically directed breast biopsies. Results of
1490 consecutive cases. Am J Surg Pathol 1995;19:1267–1271.

13. Laucirica R. Intraoperative assessment of the breast: guidelines and
potential pitfalls. Arch Pathol Lab Med 2005;129:1565–1574.

14. Noguchi M, Minami M, Earashi M, et al. Intraoperative histologic
assessment of surgical margins and lymph node metastases in
breast-conserving therapy. J Surg Oncol 1995;60:185–190.

15. Sheiden R, Sand J, Tanous AM, et al. Accuracy of frozen section
diagnoses of breast lesions after introduction of a national pro-
gramme in mammographic screening. Histopathology 2001;39:
74–84.

16. Speights VO Jr. Evaluation of frozen sections in grossly benign
breast biopsies. Mod Pathol 1994;7:762–765.

17. Weinberg E, Cox C, Dupont E, et al. Local recurrence in lumpectomy
patients after imprint cytology margin evaluation. Am J Surg
2004;188:349–354.

18. Zarbo RJ, Hoffman GG, Howanitz PJ. Interinstitutional comparison
of frozen-section consultation: a College of American Pathologists
Q-probe study of 79,647 consultations in 297 North American insti-
tutions. Arch Pathol Lab Med 1991;115:1187–1194.

2.2 Core Needle Biopsy

Lesions presenting as a mass can be accurately diagnosed with
core needle biopsy (CNB) using three to four cores. The Abbey
core biopsy technique or vacuum-assisted core biopsy (Mammo-
tome) may completely excise some of the small radiologically
detected breast lesions [5, 12]

Caution

● In cases of “atypical intraductal hyperplasia”, excisional biop-
sies need to be performed.

● Core biopsies showing papillary neoplasms of the breast
should lead to complete excision in order to be evaluated 
entirely. A final diagnosis of papilloma, intraductal papillary
carcinoma, or atypical papilloma can often be made only on
the excisional biopsies of papillary breast tumors.

● Frozen section of core biopsies or small incisional biopsies
should never be done!

● Benign sclerosing lesions with pseudoinfiltrative patterns 
(radial scar, sclerosing adenosis) can be mistaken for invasive
carcinomas. The recognition of a myoepithelial cell layer in
such conditions helps avoid overdiagnosis.

● The grading of invasive carcinoma in CNB (Nottingham grad-
ing system), particularly the assessment of mitotic activity,
can be problematic and should better be applied in excision-
al biopsies.

2.2.1 Additional Comments
Currently, there are no well-established guidelines for managing
patients with lobular intraepithelial neoplasia (LIN, or atypical
lobular hyperplasia/lobular carcinoma in situ) diagnosed in
CNB. However, some recent studies [3, 6] have indicated that
subsequent surgical excision is warranted in patients with CNB
diagnoses of LIN in order to exclude the presence of DIN (DCIS)
or invasive carcinoma.

Fibroepithelial lesions with cellular stroma in breast CNB
specimens may result in either fibroadenoma or phylloides tu-
mor at excision. Assessment of stromal cellularity and mitoses as
well as degree of cytological atypia may help determine the
probability of phylloides tumor and may guide management in
these cases [8].

Several recent reports have shown that routine use of touch
imprint cytology of CNB can provide an immediate and reliable
cytological diagnosis of symptomatic breast lesions. The poten-
tial use of this technique in a breast clinic setting may help re-
lieve patient anxiety and expedite the planning of further surgi-
cal management [9, 10, 11].

Fine needle aspiration (FNA) for palpable masses, coupled
with a physical and mammographic examination (triple test) is
highly accurate for a diagnosis of breast cancer when all three
modalities indicate malignancy and for a benign lesion when all
three are negative. The accuracy of FNA for nonpalpable breast
lesions is relatively low [13].



2.2.2 Further Reading
1. Agoff SN, Lawton TJ. Papillary lesions of the breast with and with-

out atypical ductal hyperplasia: can we accurately predict benign
behavior from core needle biopsy? Am J Clin Pathol 2004;122:
440–443.
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351–354.
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7. Hoorntje LE, Schipper ME, Kaya A, et al. Tumour cell displacement
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sis. Am J Surg 2003;186:737–741.
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2.3 Excisional Biopsy

The pathologist should record the shape, three-dimensional size
in centimeters, and any unusual features. The biopsy should have
sutures on different locations to allow exact topographic orienta-
tion [3, 8, 14].

An assessment of size of the invasive carcinoma and an esti-
mation of the extent (“size”) of DIN (DCIS) is important for the
management and prognosis of breast carcinomas. Orientation,
sectioning, and processing of biopsy specimens toward the nip-
ple is one of the best ways to estimate the extent of DIN (DCIS).
It should be emphasized that although an exact size determina-
tion of DIN (DCIS) is, in most cases, not possible, an estimation
of its distribution or extent can and should be performed. This
information should be an integral part of the pathology report
[8, 17].

Optimally, the excisional biopsy should be conical in shape;
the tip of such a sample would point toward the nipple, and its
base toward the periphery of the breast. The sample should have
sutures identifying the direction of the nipple, superior (inferi-
or), and anterior margins [10, 11, 17].

The surface of the specimen should be marked by the pathol-
ogist, using either India ink or a variety of colors that adhere to
the tissue surface [1, 2, 6, 7, 12].

Before any dyes are applied, the surface of the resected speci-
men should be blotted with a paper towel to remove excess mois-
ture and blood. Various colors can be used to designate specific
surfaces or margins. The surface of the specimen should be dried
before slicing.

Serial sectioning and embedding of the sample sequentially
from the periphery to the nipple can help identify the distribu-
tion of the lesion [11, 17].

Samples designated as inked margins are taken perpendicular
to the six surfaces (two samples of each margin).

Tumors that grossly appear to be carcinomas 3 cm or smaller
in diameter should be entirely submitted for histological exami-
nation. Adjacent tissue must be examined histologically in order
to be evaluated for lymphatic invasion and intraepithelial neo-
plasia outside the lesion. For large carcinomas (>3 cm in diame-
ter), one section per 1–2 cm of the tumor should be submitted
for evaluation [3, 5, 8, 14, 15].

Biopsies of mammographically detected lesions suggestive of
malignancy that are less than or equal to 5 cm in maximum di-
mension should be processed in their entirety. For larger speci-
mens, at least 10 blocks from fibrous tissue should be evaluated
histologically [3, 8, 9, 14, 15]. To avoid false-negative results, how-
ever, some laboratories (including academic centers) advocate
processing the entire fibrous breast tissue regardless of the size
of the excisional biopsies.

Reexcisional biopsies obtained because a prior biopsy had
microscopically positive or “close” margins usually do not show
grossly apparent tumor. Either the entire tissue or at least
10 blocks should be submitted for histologic examination.

Caution

● Avoid using the terms “close” or “negative” margin; instead,
specify the distance from the edge of the cancer or DIN (DCIS)
to the closest margin in millimeters.

● Negative margins, variably defined, are associated with a low-
er recurrence rate. However, about 40% of samples with neg-
ative margins (defined as the presence of 1 mm or more of
uninvolved tissue between the tumor and the inked margin)
show residual DCIS on reexcision! For this reason, some inves-
tigators require a minimum of 5 mm (or even 10 mm) be-
tween the lesion and the margin before considering the mar-
gin negative.

● The margin assessment of lobular intraepithelial neoplasia
(LIN; LCIS) is meaningless because this kind of breast lesion
very often occurs multifocally or multicentrally.

2
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● One has to be aware of pathologic alterations attributable to
needling procedures: Displaced DIN (DCIS) has been 
observed in breast stroma and within vascular channels 
in breast specimens that are obtained subsequent to core
needle biopsy procedures. The displaced neoplastic cells of
DIN (DCIS) can mimic stromal invasion. Histologic features
suggesting such displacement include the presence of isolat-
ed fragments of tumorous epithelial cells in artificial spaces
within breast stroma, accompanied by hemorrhage, some-
times along a needle track; hemosiderin-laden macrophages;
fat necrosis; inflammation; and granulation tissue. The clinical
significance of epithelial displacement is unknown. The artifi-
cial location of epithelial clusters within the vascular spaces
should be mentioned in the surgical pathology report,
with a comment that the significance of such finding remains 
uncertain.

2.3.1 Additional Comments
Studies using intraoperative cytological examination (touch im-
print cytology, scraping cytology) of the resected margins have
shown reliable results; however, false-negative results may occur
[4].

Definitions of positive and close margins have not been stan-
dardized. Tumor transected at an inked surface represents a pos-
itive margin. Carcinoma and DIN (DCIS) less than 2 mm from
the margin can be regarded as being close to the margin [17].

2.3.2 Further Reading
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tus in early stage breast carcinoma treated with conservation sur-
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1986;17:330–332.

3. Connolly JL, Schnitt SJ. Evaluation of breast biopsy specimens in pa-
tients considered for treatment by conservative surgery and radia-
tion therapy for early breast cancer. Pathol Annu 1988;23 (Pt 1):
1–23.

4. Cox CE, Ku NN, Reintgen D, et al. Touch preparation cytology of
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1991;126:490–493.
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2.4 Mastectomy

The description of the specimen should include overall size, the
dimension and appearance of the skin, appearance of the nipple
and areola, the presence of muscle and axillary tissue, and the
presence of any palpable lesion.

The deep margin should be inked before the specimen is
sliced. The breast is dissected by a series of parallel incisions
approximately 4–5 mm apart through the posterior surface up to
the skin.

The size and gross appearance of a tumor and the biopsy site
should be noted. The appearance of four quadrants should be de-
scribed. The size, location, and appearance of any discrete le-
sions including cysts should be reported.

Samples for histologic examination are taken from the tumor
and/or biopsy site, nipple, skin, four quadrants, and deep (basal)
margin. Two sections are taken randomly from the breast per
quadrant. More extensive sectioning of the quadrants is indicat-
ed by the gross findings or if the mastectomy were done for in-
traepithelial neoplasias (DCIS, LCIS). The nipple and subareolar
complex should be extensively sampled in cases of Paget’s dis-
ease [18, 20].

In patients who received radiation therapy or (neo)adjuvant
chemotherapy, extensive sampling of the mastectomy specimen
is needed to identify any residual carcinoma and assess the ther-
apeutically induced alterations on the tumor.

2.5 Axillary Lymph Nodes

Despite the prognostic and therapeutic significance of node sta-
tus, there is no agreement on whether the dissected lymph nodes
should be sampled partially or completely. To reduce the rate of
false-negative results, however, a complete sampling of grossly
normal-appearing lymph nodes is advised [8, 16].
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Careful palpation after proper formalin fixation is particular-
ly useful in identifying lymph nodes.

The number, size, and appearance of lymph nodes should be
recorded.

Small lymph nodes (5 mm or smaller) are bisected and sub-
mitted in their entirely. While some investigators examine only
representative sections from large nodes, most authors recom-
mend examining the entire lymph nodes regardless of size. But if
a lymph node contains grossly apparent metastatic carcinoma, it
is unnecessary to process the entire lymph node for histological
examination [8, 16].

Although the current TNM (UICC) classification on breast
carcinoma [22b] does not pay particular attention to extra-
nodal extension of metastatic tumor, extranodal infiltration 
(extension) of tumor should be noted in the pathology report 
because, in some studies, this finding has been associated with
significantly decreased overall and recurrence-free survival,
[10, 13].

2.6 Sentinel Lymph Nodes

Intraoperative morphologic evaluation of sentinel lymph nodes
(SLNs) is appropriate if management of the patients will be
changed during the operation by the result of this procedure.
Intraoperative diagnosis of SLNs can be performed by frozen
section, imprint cytology, or a combination of the two [6, 12, 14,
23–25].

SLN biopsy is an appropriate initial alternative to routine
staging axillary lymph node dissection for patients with early-
stage breast cancer with clinically negative axillary nodes.
SLN biopsy should not be considered standard management 
of patients with DIN (DCIS), but it should be considered in 
cases of DIN (DCIS) when there exists a strong doubt of invasion
and in cases with large solid tumors or extensive (>3 cm) DIN
(DCIS).

Metastatic carcinoma is readily detected in a single hema-
toxylin and eosin (H&E) section of a SLN if it is involved with a
macrometastasis (>2 mm). Serial sectioning and/or CK im-
munostaining contribute largely to the finding of micrometas-
tases (metastases >0.2 mm but ≤2 mm) or submicrometastases
(isolated tumor cell or very small aggregates of cell clusters
X0.2 mm). If the intraoperative examination of SLN does not de-
tect metastatic carcinoma, more intensive studies including seri-
al sectioning eventually with CK immunostaining of the SLN can
be performed. Currently, however, it is not mandatory to per-
form serial sectioning with additional immunohistochemical
(CK) examination of SLN [5, 29, 30].

Various protocols combining multiple (serial) sections and
CK immunohistochemistry have been used to examine SLNs, but
currently there is no consensus as to which is most cost-effective.
According to the current TNM (UICC) classification of breast
carcinoma, a SLN that shows a few isolated epithelial tumor cells
or very small cell clusters of tumorous cells that are less than
0.2 mm in diameter should be regarded pN0 (i+) and needs to be
separated from micrometastasis (pN mi). The clinical signifi-
cance of micrometastasis (pN mi) and submicrometastasis or
pN0 (i+) is, however, uncertain [5, 9, 29, 30].

The current size definition of micrometastasis (metastasis be-
tween 0.2 mm and 2 mm) and submicrometastasis or isolated
tumor cells (size ≤0.2 mm) as defined by the TNM is arbitrary
and not evidence-based [9, 22b].
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CHAPTER 3 Fibrocystic Change and Duct Ectasia

Caution

● Fibrocystic change (FCC) without hyperplasia is not associat-
ed with an increased cancer risk. The designation of FCC
should be restricted to lesions not associated with moderate
to severe epithelial hyperplasia [11, 12].

● FCC represents an alteration of terminal duct-lobular units or
intralobular glands. This condition should be clearly distin-
guished from duct ectasia, which is a disease of larger (ex-
tralobular) ducts (see section on duct ectasia) [2].

● Migrations of foam cells into the epithelial cell layers of cysts
may mimic a pagetoid appearance of lobular intraepithelial
neoplasia (pseudopagetoid appearance).

● Cysts that contain cell debris with fragmented, inhomoge-
neous secretory material should be examined at higher mag-
nifications to exclude the possibility of intraepithelial neo-
plasia of flat type (see section on DIN flat type) [2].

● Apocrine metaplasia can be associated with significant cyto-
logic atypia. To qualify as atypical apocrine metaplasia, the
nuclei should at least reveal a threefold variation in size often
with irregular chromatin distribution. The presence of promi-
nent nucleoli is a common finding in ordinary apocrine meta-
plasia and, therefore, should not be used as an indication of
atypicality.

3.1.6 Additional Comments
About one-third of women between 20 and 45 years of age show
some clinical evidence of FCC. Histologically, FCC can be identi-
fied in about 55% of autopsies of women with clinically normal
breasts [3, 6, 7, 11, 12].

FCC is frequently a multifocal, bilateral mammary alteration.
It can cause premenstrual breast swelling or tenderness of
1 week’s duration or can be associated with multiple hard, tender
nodules. Permanent breast pain and tenderness can be the
prominent clinical features of FCC in women 40–50 years of age
[7, 10, 16].

FCC with atypical apocrine metaplasia seems to be associated
with significant increased risk for breast cancer in women older
than 60 years (elevated relative risk of 5.5 within 5.6 years of
follow-up) [14].

Apocrine metaplastic cells are characteristically negative for
ER and PR. They, however, are typically immunopositive for 
androgen receptors [15].

3.1 Fibrocystic Change

3.1.1 Definition 
A benign alteration of the breast consisting of cystic dilatation of
intralobular glands (terminal duct-lobular unit) with or without
stromal fibrosis. Fibrocystic changes include apocrine metapla-
sia, mild epithelial hyperplasia, and mild degrees of adenosis.

3.1.2 Synonyms
There are several designations for fibrocystic change (FCC), such
as fibrocystic disease, fibrous (fibrocystic) mastopathy, mamma-
ry dysplasia, and fibroadenosis cystica. The term “fibrocystic
change” is the most appropriate one because it underlines an ex-
aggerated physiologic phenomenon rather than a disease [3, 6, 7,
11, 12].

3.1.3 Etiology
Hormonal imbalances with a predominance or relative excess of
estrogens [8, 16].

3.1.4 Macroscopy
Several clear or blue-domed cysts with a diameter of 1–2 mm
(microcysts). Occasionally, larger cysts of 1–2 cm in diameter
(macrocysts). Greyish-white cut surface with firm consistency.

3.1.5 Microscopic Features (Fig. 2)
● Round to ovoid cystically dilated spaces lined by one or two

cell layer(s) of epithelial cells and attenuated myoepithelial
cells.

● Apocrine metaplasia is a common finding. The apocrine
metaplastic cells show abundant eosinophilic granular cyto-
plasm and round nuclei with prominent nucleoli. The cells 
often show a columnar configuration and display luminal
cytoplasmic projections or “apical snouts.”

● Sclerotic changes of the intralobular stroma may be promi-
nent. In contrast to duct ectasia, the cysts and sclerotic areas
do not contain elastic tissue.

● Rupture of the cysts with inflammatory reaction may be pres-
ent.

● Microcalcifications are present in the lumens of cysts or with-
in the connective tissues.

● A mild degree of adenosis or microscopic expansion of the
lobules by an increase in the number of acinar structures per
lobule can be present [1, 2, 3, 16].
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3.2 Duct Ectasia (Periductal Mastitis)

3.2.1 Definition
A relatively common disease of extralobular ducts with irregular
dilatation, periductal fibrosis, and/or inflammation.

3.2.2 Synonyms
Periductal mastitis, plasma cell mastitis, comedo mastitis, masti-
tis obliterans.

3.2.3 Etiology and Pathogenesis
Three possibilities exist [1, 5, 6, 14]:
1. Ductal dilatation as the initial phase of the disease due to

endocrine abnormalities (hyperprolactinemia?)
2. Periductal inflammation, not ductal dilatation, as the initial

and essential pathological manifestation of the disorder
3. Secondary duct ectasia proximal to intraductal proliferations

such as central papilloma

3.2.4 Macroscopy
A single cystic space or multiple dilated structures containing
thick or creamy yellow to white material sometimes closely re-
sembling “comedo” necrosis [19]. Thickening and irregularity of
the skin and nipple inversion are not infrequent [12, 20, 21].

3.2.5 Microscopic Features (Fig. 3)
● Periductal (large duct) lymphoplasmacytic infiltration
● Periductal fibrosis
● Irregular dilatation and obliteration of ducts
● Lipid-filled foam cells (macrophages) in the ductal lumina;

eosinophilic inspissated luminal contents
● Intense neutrophilic granulocyte infiltration by acute phase of

duct ectasia
● Total obliteration of the ductal lumen by fibrous tissue, with

complete disappearance of the epithelial lining (mastitis oblit-
erans) at the end stage

● “Recanalization” of obliterative duct ectasia: epithelial regen-
eration of the occluded duct, forming a single channel or
grouped channels with penetration longitudinally into the
fibrous plug

● Cystic disease and duct ectasia in combination; in practice,
cystic disease and duct ectasia are not infrequently seen
together in the same breast [1, 6, 19]



Caution

● Duct ectasia (periductal mastitis) differs from (fibro)cystic
change clinically, histopathologically, pathogenetically, and
probably also etiologically. Duct ectasia can be associated
with nipple abnormalities and may clinically simulate carcino-
ma. Pathologists should not misinterpret duct ectasia as FCC
[1, 7, 9, 10, 12, 16, 20] (see Table 3.1).
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Table 3.1. Major differences between (fibro)cystic change and duct ectasia, modified from Azzopardi [1] (TDLU terminal duct-lobular unit)

Cystic change Duct ectasia

Mainly lobular (TDLU) alteration Ductal disease

Affects any part of breast Mainly affects major ducts and subareolar ducts

No nipple discharge Nipple discharge in about 20% of those with clinical disease

No nipple retraction Nipple retraction common due to periductal fibrosis

No inflammatory disease except ruptured cysts Usually periductal chronic inflammation

Can be associated with epithelial hyperplasia Usually no epithelial hyperplasia

Cysts rounded or ovoid with thin yellow to brown contents Irregularly dilated ducts with thin contents initially, followed 
by creamy (“comedo” type) contents; other ducts obliterated 
partially or completely by fibrous plug

No elastic layers in cyst walls (TDLU) Usually elastica in ductal wall (elastic tissue stains)

Epithelial lining usually apocrine Apocrine metaplasia very rare

Mammographic calcification more amorphous, Calcification common in periductal fibrosis, producing tubular,
scattered and not in line of ducts annular, and linear shadows on mammogram
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Fig. 2: Apocrine metaplasia.

Fig. 2.1: A cyst lined by one layer of cells showing
deeply eosinophilic cytoplasm and round nuclei.

Fig. 2.2: Immunohistochemically, apocrine meta-
plastic cells are characteristically positive for andro-
gen receptors. They are, however, almost always
negative for estrogen receptors and progesterone
receptors (not shown).

Fig. 2.3 and 2.4: Imprint cytology showing clusters
of apocrine metaplastic cells with abundant cyto-
plasm, round nuclei, and prominent nucleoli. Note
the presence of numerous cytoplasmic granules
(Diff-Quik stain).

Fig. 2.5 and 2.6: Imprint cytology of a cyst shows
cohesive clusters of apocrine metaplastic cells with
eosinophilic or amphophilic cytoplasm and round,
uniform nuclei (Papanicolaou stain).

Fig. 2.7: A cystically dilated duct lined by multiple
layers of apocrine metaplastic cells.This is an exam-
ple of intraductal apocrine hyperplasia.

Fig. 2.8: Higher magnification of apocrine meta-
plastic cells displays eosinophilic, granular cyto-
plasm.
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Fig. 3: Duct ectasia.

Case history: A 50-year-old woman presented with
a hard and irregular mass in her left breast. She had
a bloody nipple discharge and inflammatory skin
changes. The clinical and mammographic findings
were highly suspicious for malignancy (inflamma-
tory breast carcinoma?). Excisional biopsy of the
lesion was performed.

Fig. 3.1: Dilated ducts containing eosinophilic
secretory material.

Fig. 3.2: While some ducts are irregularly dilated,
others show marked periductal fibrosis and luminal
obstruction.

Figs. 3.3 and 3.4: Duct ectasia with marked
periductal lymphoplasmacytic infiltration (chronic
periductal mastitis).



Chapter  3 23Fibrocystic Change and Duct Ectasia



Chapter  3

3

24 Fibrocystic Change and Duct Ectasia

Figs. 3.5 and 3.6: Periductal histiocytic infiltration
with numerous fibroblasts in duct ectasia causing
obliteration of the involved ducts (obliterative
phase of duct ectasia).

Fig. 3.7: An ectatic duct containing cellular debris
combined with secretory material.

Fig. 3.8: Some of the involved ducts show reactive
epithelial cell alterations characterized by enlarge-
ment of the nuclei, higher nuclear-cytoplasmic
(N/C) ratio, and prominent nucleoli.

Figs. 3.9 and 3.10: Van Gieson elastica stain in duct
ectasia revealing either continuous or discontinu-
ous elastic tissue in large (extralobular) ducts.

Fig. 3: Final remarks

● This case demonstrates that duct ectasia may
appear clinically and mammographically as a
tumor. Duct ectasia with inflammatory skin
changes, nipple discharge, and nipple inver-
sion can easily be mistaken for cancer, particu-
larly inflammatory breast carcinoma.

● The involved ducts in duct ectasia may show
epithelial cell alterations with significant reac-
tive changes such as nuclear enlargement,
higher N/C ratio, and prominent nucleoli.
These alterations should not lead to misinter-
pretation as atypical ductal hyperplasia or
ductal carcinoma in situ.

● Duct ectasia is a disease of large (extralobular)
ducts. In contrast to fibrocystic change, which
is an alteration of lobules lacking elastic tissue,
the presence of elastic tissue is a hallmark of
duct ectasia.
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4.1 Definition,Types, and Macroscopy of Adenosis

4.1.1 Definition
Enlargement of the lobules with an increased number of duc-
tules or acini within them (hyperplasia of preexisting lobules).
Adenosis per se, however, is not associated with intraluminal
epithelial proliferation.

4.1.2 Types of Adenosis
Blunt duct, sclerosing, adenomyoepithelial, tubular, apocrine,
secretory, and microglandular adenosis. It may form conspicu-
ous nodules for which the designation of nodular adenosis is
appropriate.

4.1.3 Macroscopy
Lesions with florid adenosis are often well-circumscribed nod-
ules composed of grey or pale tan firm, homogeneous tissue.
Lesions with prominent stromal sclerosing are likely to be less
well defined grossly at the borders and more fibrous in appear-
ance. Adenosis with prominent calcifications may seem gritty
when cut. Gross cystic changes rarely occur. Adenosis without
nodule formation is often indistinguishable from normal breast
tissue. Rarely, fine granules can be palpated.

4.2 Blunt Duct Adenosis

4.2.1 Definition
A descriptive term for changes affecting the breast parenchyma,
mostly with organoid hypertrophy of all lobular elements.

4.2.2 Synonyms
Columnar metaplasia, columnar alteration of lobules, columnar
cell change (lesion), atypical lobules type A.

4.2.3 Microscopic Features (Fig. 4)
● Blunt duct adenosis (BDA) is characterized by an enlargement

of lobular units showing elongated or dilated tubules, a simul-
taneous hypertrophy of epithelial and myoepithelial cells with
blunt lateral outlines and blunt endings (curved structures),
and often a simultaneous increase of intralobular (“special-
ized”) connective tissue.

● The epithelium may be flattened, cuboidal, or columnar.
● Apical snouts or cytoplasmic blebs may be prominent.
● Luminal secretion and microcalcifications can be present.
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Caution

● BDA, as defined here, should have no cytological or nuclear
atypia and typically shows a simultaneous alteration of
epithelial and myoepithelial cells. Changes with even mild
nuclear atypia, and mild intraluminal epithelial proliferation
of a monotonous (homogeneous) cell population should not
be confused with simple BDA; these should be designated as
intraepithelial neoplasia flat type (synonyms: flat epithelial
atypia, columnar cell lesion with atypia). The acronym CAPSS,
which stands for columnar cell alteration with prominent api-
cal snouts and secretion, has been used by some authors for
alterations similar to those of blunt duct adenosis, which also
may include atypical epithelial cells forming bridges, tufts,
and focal micropapillary structures.This condition should bet-
ter be called ductal intraepithelial neoplasia, flat and/or mi-
cropapillary type, to emphasize the neoplastic nature of mild-
ly atypical cells (see Chapter 5 on DIN flat type) [1, 3, 5, 6, 8, 9,
11–13].

4.2.4 Further Reading
1. Azzopardi JG. Problems in breast pathology.WB Saunders, Philadel-

phia, 1979, pp. 25–38.
2. Bonser G, Dossett JA, Jull JW. Human and experimental breast can-

cer. Pitman Medical, London, 1961.
3. Bratthauer GL, Tavassoli FA. Assessment of lesions coexisting with

various grades of ductal intraepithelial neoplasia of the breast. Vir-
chows Arch 2004;444:340–344.

4. Foote FW, Stewart FW. Comparative studies of cancerous versus
noncancerous breast. I. Basic morphologic characteristics.Ann Surg
1945;121:6–53.

5. Fraser JL, Raza S, Chorny K, et al. Columnar alteration with promi-
nent apical snouts and secretions. A spectrum of changes frequent-
ly present in breast biopsies performed for microcalcifications. Am
J Surg Pathol 1998;22:1521–1527.

6. Goldstein NS, O’Malley BA. Cancerization of small ecstatic ducts of
the breast by ductal carcinoma in situ cells with apocrine snouts:
a lesion associated with tubular carcinoma. Am J Clin Pathol
1997;107:561–566.

7. Ho BC, Tan PH. Flat epithelial atypia: concepts and controversies of
an intraductal lesion of the breast. Pathology 2005;37:105–111.

8. Moinfar F. Man YG, Bratthauer GL, et al. Genetic abnormalities in
mammary ductal intraepithelial neoplasia-flat type (“clinging duc-
tal carcinoma in situ”). Cancer 2000;88:2072–2081.

9. Oyama T, Iijima K, Takei H, et al. Atypical cystic lobule of the breast:
an early stage of low-grade ductal carcinoma in-situ. Breast Cancer
2000;7:326–331.



10. Page DL, Anderson TJ. Columnar alteration of lobules. Diagnostic
histopathology of the breast. Churchill Livingstone, Edinburgh,
1987, pp. 86–88.

11. Sahoo S, Recant WM. Triad of columnar cell alteration, lobular
carcinoma in situ, and tubular carcinoma of the breast. Breast J
2005;11:140–142.

12. Schnitt SJ, Vincent-Salomon A. Columnar cell lesions of the breast.
Adv Anat Pathol 2003;10:113–124.

13. Schnitt SJ. The diagnosis and management of pre-invasive breast
disease: flat epithelial atypia- classification, pathologic features and
clinical significance. Breast Cancer Res 2003;5:263–268.

14. Shaaban AA, Sloan JP, West CR, et al. Histopathologic types of be-
nign breast lesions and risk of breast cancer. Case-control study.Am
J Surg Pathol 2002;26:421–430.

15. Vang R, Tavassoli FA. Risk for subsequent development of breast
cancer. Am J Surg Pathol 2003;27:268–271.

16. Viale G. Histopathology of primary breast cancer 2005. Breast
2005;14:487–492.

17. Vincent-Salomon A. Columnar lesions: a frequent diagnosis in
breast pathology. Ann Pathol 2003;23:593–596.

4.3 Sclerosing Adenosis

4.3.1 Definition
A benign lobulocentric lesion with significant sclerotic stromal
changes. Occasionally, sclerosing adenosis (SA) forms either
clinically palpable or grossly visible nodules (nodular SA, adeno-
sis tumor).

4.3.2 Microscopic Features (Figs. 5 and 6)
● Low magnification: A lobulated, organoid proliferation of

closely packed acini (ductules) with elongation and distortion
of the involved structures due to compression by the stroma.

● High magnification: The normal bicellular lining (epithelial,
myoepithelial) is retained in the ductules. The myoepithelial
cell layer can be prominent (hypertrophic) or hyperplastic.

The central portion reflects the earlier stages and is more cellu-
lar. In the periphery of the lesion and in later stages, the cellular-
ity is less, and the sclerosis dominates.
● The tubules of SA often proliferate parallel to the duct system,

around the duct of origin, extending to the duct lumen, or
both.

● Calcification is present in about 50% of cases.
● In less than 2% of cases, SA extends into perineural spaces.

Very rarely, true vascular infiltration of benign glands of SA
can occur.

Caution

● SA can mimic an infiltrating carcinoma mammographically,
grossly, and even microscopically. The pathologist should not
be influenced by suspicious clinical and radiological features.
(See Table 4.1.)

● Frozen section (FS): The size of the sample must be sufficient
(lesions should be at least x5 mm in order to be examined by
FS histology). In cases of doubtful diagnosis, one should wait
for paraffin sections.

● Macroscopic appearances of SA sometimes suggest malig-
nancy because of hardness or the presence of yellow streaks
and flecks of elastosis.

● Paraffin sections: Examination on low-power magnification is
absolutely crucial in order to identify a lobular and organoid
pattern (nodular or whorled configuration).

● High-power magnification clearly reveals epithelial and
basally located myoepithelial cells within the tubules of SA.
In contrast, carcinomatous tubules are made up of a single
cell type (lack of a myoepithelial cell component).

● Epithelial structures in sclerotic areas represent elongated
and compressed tubules and strands as opposed to the rigid
and angulated glandular structures of carcinoma.

● In some areas the outer cell type of the tubules of SA may
show differentiation to myoid cells.

● The presence of basal lamina around the glands is typical for
SA. In contrast, the malignant glands of infiltrating carcinoma
do not form a continuous layer of basement membrane.

● SA in a pregnant woman can be extremely florid (cellular) and
can look very alarming, especially on FS.

● Apocrine metaplasia with prominent nucleoli can be present
within areas of SA. Therefore, areas of slightly pleomorphic
epithelium with rounded, hyperchromatic nuclei, which are
recognizably apocrine in type, should not be regarded with
too much concern.
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Table 4.1. Differential diagnosis of microglandular adenosis (MGA), tubular carcinoma (TC), and sclerosing adenosis (SA)

MGA TC SA

Glandular distribution Haphazard Haphazard, stellate Lobulated, rounded

Glandular shape Round Angulated Round

Lumens Open Open Small, compressed

Intraluminal secretions Colloid-like +++ Colloid-like – Colloid-like –

Number of cell layers Epithelial only (one layer) Epithelial only Epithelial, myoepithelial (two cell layers)

Cytoplasmic protrusions Absent Present Mostly absent
(apical snouts)

Basement membrane ++(+) – ++

Stroma Mostly without reaction, Desmoplastic Zonal, sclerotic 
hypocellular (reactive, hypercellular)



● Neural and vascular infiltration: In rare cases (less than 2%),
SA can be associated with (peri)neural and (peri)vascular in-
vasion. The infiltrating tubules are cytologically benign and
have an easily demonstrable two-cell type (epithelial/myo-
epithelial) structure. It is a true infiltrative process with no
clinical consequences.

● Due to the irregularity of branching glands and extensive
sclerosis, isolated epithelial cells may be present in some 
areas of SA. This should not mislead to the diagnosis of 
cancer!

● The lesion is not always well circumscribed or lobulated. A
tubular, branching variant can occur that often mimics an
infiltrating carcinoma. Lack of a lobulated outline and exten-
sion into adipose and sclerotic tissue is particularly noted in
older patients with atrophic breasts.

● Lobular intraepithelial neoplasia (LIN) and ductal intraepithe-
lial neoplasia (DIN; or ductal carcinoma in situ, DCIS) may also
develop in SA and may be confined to SA; both LIN and DIN
involving SA may be misinterpreted as invasive carcinoma.
Immunostains for myoepithelial markers (such as SM actin,
p63, and CD10) and laminin show positivity for myoepithelial
cells and basal lamina, confirming the absence of invasion. In
LIN the proliferating uniform cells are negative for E-cadherin
(see Chapter 7 on LIN). The neoplastic cells of DIN in a back-
ground of SA are characteristically negative for high molecu-
lar weight cytokeratins (HMW-CK) such as CK5/6 (see Chap-
ter 5 on DIN).

● In cases that display SA associated with DIN (DCIS), resection
margins of the specimens should be evaluated carefully. If the
margin is involved, reexcision needs to be done.

4.3.3 Additional Comments
SA without atypical intraepithelial proliferation (LIN or DIN)
has a negligible relative risk of 1.7–2 (very similar to that of usu-
al ductal hyperplasia) for the development of invasive breast car-
cinoma. In the presence of atypia (LIN, DIN), however, a relative
risk of 4–10 has been reported [2, 9, 11].

4.3.4 Further Reading
1. Azzopardi JG. Problems in breast pathology.WB Saunders, Philadel-

phia, 1979, pp. 168–174.
2. Carter DJ, Rosen PP. Atypical apocrine metaplasia in sclerosing

lesions of the breast: a study of 51 patients. Mod Pathol 1991;4:1–5.
3. Chan JCK, Ng WF. Sclerosing adenosis cancerized by intraductal

carcinoma. Pathology 1987;19:425–428.
4. Davies JD. Neural invasion in benign mammary dysplasia. J Pathol

1973;109:225–231.
5. De Moraes Schenka NG, Schenka AA, de Souza Queiroz L, et al. p63

and CD10: reliable markers in distinguishing benign sclerosing
lesions from tubular carcinoma of the breast? Appl Immunohis-
tochem Mol Morphol 2006;14:71–77.

6. Durham JR, Fechner RE. The histologic spectrum of apocrine
lesions of the breast. Am J Clin Pathol 2000;113 (Suppl):S3–18.

7. Eusebi V, Callina G, Bussolati G. Carcinoma in situ in sclerosing
adenosis of the breast. Immunocytochemical study. Semin Diagn
Pathol 1989;6:146–152.

8. Fechner RE. Lobular carcinoma in situ in sclerosing adenosis, a
potential source of confusion with invasive carcinoma. Am J Surg
Pathol 1981;5:233–239.

9. Friedenreich C, Bryant H, H, Alexander F, et al. Risk factors for be-
nign proliferative breast disease. Int J Epidemiol 2000;29:637–644.

10. Gould VE, Rogers DR, Sommers SC. Epithelial-nerve intermingling
in benign breast lesions. Arch Pathol 1975;99:596–598.

11. Jensen Ra, Page DL, Dupont WD, et al. Invasive breast cancer risk in
women with sclerosing adenosis. Cancer 1989;64:1977–1983.

12. Nielsen BB. Adenosis tumor of the breast: a clinicopathological
investigation of 27 cases. Histopathology 1987;11:1259–1275.

13. Nielsen NS, Nielsen BB. Mammographic features of sclerosing
adenosis presenting as a tumour. Clin Radiol 1986;37:371–373.

14. Oberman HA, Markey BA. Noninvasive carcinoma of the breast pre-
senting in adenosis. Mod Pathol 1991;4:31–35.

15. Rasbridge SA, Millis RR. Carcinoma in situ involving sclerosing
adenosis: a mimic of invasive breast carcinoma. Histopatholo-
gy;1995:27:269–273.

16. Urban JA, Adair FE. Sclerosing adenosis. Cancer 1949;2:625–634.
17. Werling RW, Hwang H, Yaziji H, Gown AM. Immunohistochemical

distinction of invasive from noninvasive breast lesions: a compara-
tive study of p63 versus calponin and smooth muscle myosin heavy
chain. Am J Surg Pathol 2003;27:82–90.

4.4 Apocrine Adenosis
(Adenosis with Apocrine Metaplasia)

4.4.1 Definition
A variant of adenosis with a prominent (at least 50%) apocrine
metaplasia within the involved glands.

4.4.2 Microscopic Features (Fig. 7)
● The apocrine cells have round nuclei, prominent nucleoli, and

abundant eosinophilic granular or clear cytoplasm.
● Mild enlargement of nuclei and slight variation in nuclear size

and shape are common in apocrine metaplasia and should not
lead to overdiagnosis. In contrast, significant nuclear atypia
(irregular chromatin distribution, irregular nuclear mem-
brane, threefold variation in nuclear size, etc.) should lead 
to the diagnosis of atypical apocrine adenosis or apocrine
adenosis with atypia.

Caution

● A few reports [1, 7, 12] suggest that apocrine adenosis with
severe cytologic atypia, particularly in postmenopausal
women, has a significantly increased relative risk (10 times)
for subsequent development of invasive carcinoma; close fol-
low-up is therefore prudent. Distinguishing between atypical
apocrine adenosis and apocrine DCIS arising in the back-
ground of adenosis can be very difficult, if not impossible.
Such lesions are best designated apocrine ductal intraepithe-
lial neoplasia (mostly high-grade DIN) associated with adeno-
sis.

4.4.3 Additional Comments
Apocrine adenosis of the breast has been shown to occasionally
have HER2/neu (c-erbB2) overexpression and a possible prema-
lignant potential. However, unequivocal HER2/neu gene amplifi-
cation or chromosome 17 aneusomy is absent in apocrine
adenosis without atypia [9].

4
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Apocrine phenotype is characteristically associated with lack
of estrogen and progesterone receptors. Androgen receptors,
however, are typically immunopositive in apocrine metaplastic
cells [4, 10, 12].

4.4.4 Further Reading
1. Carter DJ, Rosen PP. Atypical apocrine metaplasia in sclerosing le-

sions of the breast. A study of 51 patients. Mod Pathol 1991;4:1–5.
2. Durham JR, Fechner RE. The histologic spectrum of apocrine

lesions of the breast. Am J Clin Pathol 2000;113(suppl):S3–18.
3. Endoh Y, Tamura G, Kato N, Motoyama T. Apocrine adenosis of

the breast: clonal evidence of neoplasia. Histopathology 2001;38:
221–224.

4. Gatalica Z. Immunohistochemical analysis of apocrine breast le-
sions. Consistent over-expression of androgen receptor accompa-
nied by the loss of estrogen and progesterone receptors in apocrine
metaplasia and apocrine carcinoma in situ. Pathol Res Pract
1997;193:753–758.

5. Makunura CN, Curling OM, Yeomans P, et al. Apocrine adenosis
within a radial scar. A case of false positive breast cytodiagnosis.
Cytopathology 1994;5:123–128.

6. Raju U, Zarbo RJ, Kubus J, Schultz DS. The histologic spectrum of
apocrine breast proliferations: a comparative study of morphology
and DNA content by image analysis. Hum Pathol 1993;24:173–181.

7. Seidman JD, Ashton M, Lefkowitz M. Atypical apocrine adenosis of
the breast: a clinicopathologic study. Cancer 1996;77:2529–2537.

8. Selim AG, El-Ayat G, Naase M, Wells CA. C-myc oncoprotein expres-
sion and gene amplification in apocrine metaplasia and apocrine
change within sclerosing adenosis of the breast. Breast 2002;11:
466–472.

9. Selim AG, El-Ayat G, Wells CA. c-erbB2 oncoprotein expression,
gene amplification, and chromosome 17 aneusomy in apocrine
adenosis of the breast. J Pathol 2000;191:138–142.

10. Selim AG,Wells CA. Immunohistochemical localization of androgen
receptor in apocrine metaplasia and apocrine adenosis of the
breast: relation to estrogen and progesterone receptors. J Clin Pathol
1999;52:838–841.

11. Simpson JF, Page DL, Dupont WD. Apocrine adenosis – a mimic of
mammary carcinoma. Surg Pathol 1990;3:289–299.

12. Tavassoli FA, Purcell CA, Bratthauer GL, et al.Androgen receptor ex-
pression along with loss of bcl-2, ER, and PR expression in benign
and malignant apocrine lesions of the breast: Implications for ther-
apy. Breast J 1996;4:261–269.

12. Wells CA, McGregor IL, Makunura CN, et al. Apocrine adenosis: a
precursor of aggressive breast cancer? J Clin Pathol 1995;48:737–
742.

4.5 Tubular Adenosis

4.5.1 Definition
A type of adenosis with prominent interlacing tubules.

4.5.2 Microscopic Features (Fig. 8)
● This pattern is characterized by numerous elongated and

seemingly interdigitated ductules of relatively uniform size.
● The glandular structures lack the circumscribed whorled

arrangement of more typical examples of adenosis.
● The tubular structures lack apical snouts and always contain a

myoepithelial cell layer.
● Microcalcifications are common.

Caution

● Tubular adenosis differs from tubular carcinoma by showing a
distinct layer of myoepithelial cells. The myoepithelial cells,
however, can be attenuated and therefore may need to be
confirmed immunohistochemically.

● Tubular adenosis can be confused with a well-differentiated
infiltrating ductal carcinoma or tubular carcinoma, particular-
ly in a needle core biopsy.

4.5.3 Additional Comments
In contrast to microglandular adenosis, a two-cell layer (epithe-
lial/myoepithelial cells) is always present in tubular adenosis.

4.5.4 Further Reading
1. Lee KC, Chan JK, Gwi E. Tubular adenosis of the breast. A distinctive

benign lesion mimicking invasive carcinoma. Am J Surg Pathol
1996;20:46–54.

2. Nielsen BB. Adenosis tumour of the breast – a clinicopathological
investigation of 27 cases. Histopathology 1987;11:1259–1275.

3. Stalsberg H, Hartmann WH. The delimitation of tubular carcinoma
of the breast. Hum Pathol 2000;31:601–607.

4.6 Adenomyoepithelial Adenosis

4.6.1 Definition
A rare variant of adenosis with a prominent myoepithelial com-
ponent within the involved glands (hypertrophy and/or hyper-
plasia of myoepithelial cells ).

4.6.2 Microscopic Features (Fig. 9)
● Adenomyoepithelial adenosis can be well circumscribed or

consist of multiple foci of haphazardly arranged ductules with
luminal secretion, similar to microglandular adenosis (see
next section).

● The tubules show a prominent myoepithelial cell component.
The luminal epithelial cells and basally located myoepithelial
cells not infrequently show enlarged nuclei and prominent
nucleoli.

● Apocrine or squamous metaplasia may be present.
● Adenomyoepithelial adenosis cannot reliably be separated

from a small (microscopic) adenomyoepithelioma.

4.6.3 Further Reading
1. Ahmed AA, Heller DS. Malignant adenomyoepithelioma of the

breast with malignant proliferation of epithelial and myoepithelial
elements: a case report and review of the literature. Arch Pathol Lab
Med 2000;124:632–636.

2. Cai RZ, Tan PH.Adenomyoepithelioma of the breast with squamous
and sebaceous metaplasia. Pathology 2005;37:557–559.

3. Kiaer H, Nielsen B, Paulsen S, et al. Adenomyoepithelial adenosis
and low-grade malignant adenomyoepithelioma of the breast. Vir-
chows Arch A Pathol Anat Histopathol 1984;405:55–67.

4. Kiaer H. Adenomyoepithelial adenosis. Am J Surg Pathol 1987;
11:235.

Chapter  3 31Adenosis



5. McLaren BK, Smith J, Schuyler PA, et al. Adenomyoepithelioma:
clinical, histologic, and immunohistologic evaluation of a series of
related lesions. Am J Surg Pathol 2005;29:1294–1299.

6. Tsuda H, Mukai K, Fukutomi T, et al. Malignant progression of ade-
nomyoepithelial adenosis of the breast. Pathol Int 1994;44:475–479.

7. Young RH, Clement PB. Adenomyoepithelioma of the breast. A re-
port of three cases and review of the literature. Am J Clin Pathol
1988;89:308–314.

4.7 Microglandular Adenosis

4.7.1 Definition
A rare benign proliferative glandular lesion that may mimic car-
cinoma clinically and pathologically. It is a true infiltrative lesion
composed of glands without a myoepithelial component.

4.7.2 Macroscopy
Grossly, an ill-defined infiltrative lesion (in most cases, 3–4 cm).
In some cases, the gross appearance of microglandular adenosis
(MGA) does not differ from the surrounding breast tissue.

4.7.3 Microscopic Features (Fig. 10)
● MGA is composed of round glands lined by a single layer of

flat to cuboidal epithelial cells (no myoepithelial cell compo-
nent!).

● It infiltrates into the adipose tissue.
● There is no cytologic atypia.
● The stroma is often unaltered (no desmoplastic stromal reac-

tion).
● The bland-looking glands are surrounded by basal lamina.

The basal lamina is usually thick.
● The tubules often contain deep eosinophilic colloid-like lumi-

nal secretion (PAS- and mucicarmine-positive).
● The tubules are intensely positive for cytokeratin and

S100 protein.
● The lack of immunoreaction for ER, PR, GCDFP-15, and EMA

is also characteristic for MGA.

Caution

● MGA is the only known benign breast lesion that lacks a my-
oepithelial cell layer.The lack of myoepithelial cells and the in-
filtrating pattern of MGA can easily lead to misinterpretation
as carcinoma [2, 4, 9, 10].

● Atypical MGA is a rare variant with foci of complex structure
(intraepithelial proliferation, epithelial bridging, back-to-back
glandular arrangements) and/or cytologic atypia (Fig. 11).
Atypical MGA probably represents a precancerous lesion and
needs to be examined extensively. Nearly one-third of cases
of atypical MGA harbor an invasive carcinoma [5–8].

● If the distinction between atypical MGA and invasive carcino-
ma is difficult, one should stay with a more conservative inter-
pretation (atypical MGA). The resection margins, however,
should be negative. In this setting, examination of sentinel
lymph node and close follow-up of the patient are prudent.

4.7.4 Additional Comments
A recent study demonstrated MGA with transition into adenoid
cystic carcinoma of the breast [1]. In this study, however, areas of
typical and atypical MGA often showed myoepithelial cells. Be-
cause, by definition, MGA has no myoepithelial cell layer, the
claimed transition from MGA into adenoid cystic carcinoma
should be interpreted with caution.

It has been shown that in all cases in which carcinomas devel-
oped in the background of MGA, areas of atypical MGA were
also present, characterized by cytologic atypia, epithelial bridg-
ing, and, often, a lack of intraluminal secretion. Carcinomas aris-
ing in the MGA can be intraductal (DCIS), invasive, or both.
These carcinomas typically show a positive immunoreaction for
S100 protein but are negative for estrogen receptors and proges-
terone receptors [3, 4, 6, 10, 11].

4.7.5 Further Reading
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Pathol 2003;27:1052–1060.
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a lesion simulating tubular carcinoma. Histopathology 1983;7:169–
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breast. An immunohistochemical comparison with tubular carcino-
ma. Arch Pathol Lab Med 1991;115:578–582.
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8. Resetkova E, Flanders DJ, Rosen PP. Ten-year follow-up of mamma-
ry carcinoma arising in microglandular adenosis treated with
breast conservation. Arch Pathol Lab Med 2003;127:77–80.

9. Rosen PP. Microglandular adenosis: a benign lesion simulating
invasive mammary carcinoma. Am J Surg Pathol 1983;7:137–144.

10. Tavassoli FA, Norris HJ. Microglandular adenosis of the breast: a
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11. Tavassoli FA, Bratthauer GL. Immunohistochemical profile and dif-
ferential diagnosis of microglandular adenosis. Mod Pathol 1993;
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4.8 Radial Scar/Complex Sclerosing Lesion

4.8 1 Definition
A distinct benign breast lesion consisting of a central fibroelas-
totic core surrounded by radiating ducts and lobules with or
without intraluminal proliferation.

4.8.2 Synonyms
Sclerosing papillomatosis, sclerosing ductal proliferation, in-
durative mastopathy, nonencapsulated sclerosing lesion, infil-
trating epitheliosis, radial sclerosing lesion.
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4.8.3 Macroscopy
A majority of radial scars (RSs) are not grossly visible (inciden-
tal finding). Those that are apparent to the naked eye often mim-
ic a carcinoma because of the stellate or nodular appearance,
firmness of the lesion, and the presence of white to yellow
streaks. Usually a few millimeters in size, rarely they can be larg-
er than 1 cm. The term “radial scar” has been applied to small
lesions and “complex sclerosing lesion” (CSL) to larger ones
(>1 cm) that often are associated with ductal epithelial hyper-
plasia.

4.8.4 Microscopic Features (Figs. 12 and 13)
● At low magnification, the radial nature of the lesion is invari-

ably evident.
● A stellate arrangement of ductules surrounds a central fibro-

elastic or fibrocollagenous zone.
● The central part of lesions with characteristic fibrosis and

elastosis engulfs attenuated ducts. These ducts are haphazard-
ly arranged and distorted, but they are consistently lined by
epithelium and myoepithelium.

● The ductules around the central scarred zone can be associat-
ed with any type of intraluminal (intraductal) proliferation,
such as usual ductal hyperplasia (UDH), DIN (ADH, DCIS), or
even LIN. In rare cases, an invasive carcinoma (for example,
tubular carcinoma) can be associated with a complex sclerot-
ic lesion.

● Within a RS/CSL, areas of papilloma and sclerosing adenosis
can be present.

Caution

● Two major types of RS should be distinguished: (1) simple RS
with no intraepithelial proliferative lesion or cytologic atypia,
usually associated with some cysts, and (2) RS/CSL associated
with a variety of proliferative lesions, including UDH, DIN
(ADH, DCIS), and LIN [1, 2, 5, 14, 15, 17].

● The reported increased risk of invasive carcinoma in patients
with RS/CSL in a few studies most likely depends on the pres-
ence or absence and the nature of the associated intraepithe-
lial proliferative lesions [10–12]. It is doubtful that, without 
epithelial proliferation or atypia, there is a significant risk of
the subsequent development of invasive carcinoma. In the
absence of any independent risk factor for carcinoma, no fur-
ther follow-up of patients with RS/CSL is required.

● Very rarely, RS can be associated with neural or vascular in-
filtration, or both. This finding, however, is not clinically signif-
icant.

● Because of the lesion’s complexity and the disorganized and
infiltrating pattern of some glands, especially at low magnifi-
cation, RS or CSL can easily be misinterpreted as infiltrating
carcinoma. At higher magnifications, the presence of myo-
epithelial cells in the tubules and the strands of elongated
cells confirm the lesion’s benign nature [1–3, 8, 15].

● Mammographic findings and the gross appearance of the
lesion are often highly suspicious for cancer. One needs to be
aware of the risk of overdiagnosis when using frozen sections!

● The diagnosis of RS/CSL in a needle core biopsy should lead
to complete excision of the lesion [6]. Because of sclerotic
changes and irregular arrangements of the glands, core biop-
sies of RS/CSL may be misinterpreted as invasive carcinoma.

● Not infrequently, there is difficulty in diagnosing an early 
tubular carcinoma and in distinguishing florid intraductal
hyperplasia from ductal carcinoma in situ within the complex
lesions. In that setting, immunohistochemistry (myoepithelial
markers, HMW-CK) can be very helpful.

4.8.5 Immunohistochemical Examination
Immunohistochemistry is used to identify myoepithelial cells:
SM actin, SM myosin (heavy chain), calponin, CD10, p63, etc.
One should not change the diagnosis if myoepithelial cells can be
identified on the hematoxylin and eosin sections but the im-
munostain (for one of the myoepithelial markers) is negative in
some areas of the lesion. One should try the immunostaining
with other myoepithelial markers. It is important to note that the
positive immunoreactivity of myoepithelial cells with certain
antibodies is just a matter of cell function and differentiation.
Therefore, the immunoreactions of myoepithelial cells can be
weak or even negative for some of the markers, but intensely
positive with others.
● In a difficult case of CSL associated with intraductal pro-

liferations, examination with antibody against HMW-CK
(CK34BE12 or CK5/6) can be very helpful; CSL associated
with UDH (florid intraductal hyperplasia) shows an intense
positive immunoreaction for HMW-CK. In cases with so-
called atypical ductal hyperplasia or DCIS, however, the im-
munoreaction for HMW-CK is very often completely or pre-
dominantly negative in the proliferating luminal cells (see
Chapter 5 on UDH).

● Lobular intraepithelial neoplasia (ALH, lobular carcinoma in
situ) arising in a radial scar (CSL) is typically negative for E-
cadherin but shows a positive immunoreaction for CK34BE12.

4.8.6 Differential Diagnosis
The differential diagnosis includes tubular carcinoma, micro-
glandular adenosis, and SA (see Table 4.1). Radial scars have a
characteristic stellate appearance at low magnification and a
central zone of fibrocollagenous scar tissue, in contrast to the
lobulated, organoid configuration of SA.
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features suggestive of radial scar discovered during population-
based screening for breast cancer. Am J Surg Pathol 2004;28:1626–
1631.
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4.9 Collagenous Spherulosis

4.9.1 Definition
An incidental histopathologic finding during examination of a
breast biopsy showing a peculiar form of intraductal epithelial
proliferation with numerous acellular spherules.

4.9.2 Macroscopy
Often has a normal gross appearance.

4.9.3 Microscopic Features (Fig. 14)
● Intraductal (intralobular) proliferation with several acellular

20–100-micron spherules surrounded by cords of bland
round to ovoid cells.

● Predominantly basophilic and fibrillar spherules (basement
membrane material positive for PAS and alcian blue).

● The cells immediately surrounding the spherules are im-
munoreactive for SM actin and p63 (myoepithelial cells).

● The constituent fibrils are usually arranged in a concentric or
laminated fashion (positive immunoreactivity for laminin,
collagen types III and IV).

● Not infrequently, it is associated with other conditions such as
SA, peripheral intraductal papillomas, or RS. It can also be
associated with LIN (Fig. 14).

● In some cases, the spaces contain only transparent mucoid
material designated as mucinous spherulosis (Fig. 15). It is
likely that mucinous spherulosis represents an earlier stage of
collagenous spherulosis.

Caution

● Collagenous spherulosis simulates a cribriform growth pat-
tern of low-grade DIN (DCIS). In contrast to DIN, however,
HMW-CK (such as CK5/6) and SM actin are typically positive in
the proliferating cells.

● Collagenous spherulosis can be misinterpreted as adenoid
cystic carcinoma. But in contrast to adenoid cystic carcinoma,
it is often an incidental (microscopic) finding and shows no
infiltration into the surrounding tissues.

● Collagenous or mucinous spherulosis can be associated with
LIN.The monotonous and small uniform epithelial cells of LIN
can easily be overlooked.

● Rarely, it can be misdiagnosed as intraductal signet-ring cell
carcinoma.

4.9.4 Additional Comments
There is no evidence to suggest that this lesion results in an in-
creased risk of breast carcinoma. Because of a superficial resem-
blance to adenoid cystic carcinoma, an alternative term, adenoid
cystic hyperplasia, has been used for this condition.

Collagenous and mucinous spherulosis are related lesions de-
rived from a progressive accumulation of extracellular material
(including mucopolysaccharides, collagen IV, and laminin) and
transformation of the mucinous spherules of the early stage to
the collagenous spherules of the end-stage lesion [7].

The close proximity of the myoepithelial cell to the spherules
suggests that it is the source of the extracellular material, and
this suggestion is supported by the identification of spherulosis
in salivary gland tumors rich in myoepithelial cells [10].

A recent study has shown that collagenous spherulosis can
rarely present as a mammographically suspicious mass or densi-
ty and can be associated with microcalcifications [8].

4.9.5 Further Reading
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3. Guarino M, Tricomi P, Cristofori E. Collagenous spherulosis of the
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5. Johnson TL, Kini SR. Cytologic features of collagenous spherulosis
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10. Skalova A, Leivo I. Extracellular collagenous spherulosis in salivary
gland tumors: immunohistochemical analysis of laminin and vari-
ous types of collagen. Arch Pathol Lab Med 1992;116:649–653.

11. Tyler X, Coghill SB. Fine needle aspiration cytology of collagenous
spherulosis of the breast. Cytopathology 1991;2:159–162.

12. Wells CA, Wells CW, Yeomans P, et al. Spherical connective tissue
inclusions in epithelial hyperplasia of the breast (“collagenous
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Fig. 4: Blunt duct adenosis.

Case history: Mammographic examination of a 
43-year-old woman revealed multiple small cysts
(up to 0.6 cm) in her right breast. Clinically, a few
mobile and nodular areas with firm consistency
were palpable. Histologic examination of the surgi-
cal specimen displayed multiple cysts associated
with marked stromal fibrosis (fibrocystic changes,
not illustrated). In addition, there were multiple ar-
eas with organoid lobular alterations as illustrated
here.

Figs. 4.1 and 4.2: Blunt duct adenosis (BDA) show-
ing a characteristic organoid lobular arrangement
of the involved acini (ductules). Note the presence
of dilated tubules with blunt lateral outlines and
blunt endings (curved structures).

Fig. 4.3: A common feature of BDA is simultaneous
alteration (hypertrophy) of epithelial, myoepithe-
lial, and intralobular stromal cells.

Fig. 4.4: Higher magnification of BDA revealing si-
multaneous hypertrophy of epithelial and myoep-
ithelial cells. This finding is in contrast to DIN flat
type (flat epithelial atypia), which often affects the
luminal epithelial cells at the expense of peripheral-
ly located myoepithelial cells. Note the presence of
apical snouts.

Figs. 4.5 and 4.6: Immunohistochemistry for CK5/6
in BDA shows a heterogeneous positive reaction of
luminal cells. In contrast, CK5/6 is very often com-
pletely negative in DIN flat type (flat epithelial atyp-
ia). For more information with regard to separation
between BDA and DIN flat type, see Chapter 5 on
DIN flat type.

Fig. 4: Final remarks

● The simultaneous alteration or hypertrophy of
epithelial and myoepithelial cells in this case is
a characteristic feature of BDA and serves as a
useful diagnostic criterion for distinguishing
BDA from DIN flat type.

● As seen in this case, the luminal epithelial cells
in some areas of BDA may show enlarged nu-
clei with prominent nucleoli. These cytologic
features of epithelial cells that are accompa-
nied by hypertrophy of myoepithelial cells
should not lead to the diagnosis of flat epithe-
lial atypia or DIN flat type.

● While CK5/6 is very often positive in BDA, the
luminal cells of DIN flat type are typically neg-
ative for it.

● BDA can be associated with prominent apical
snouts. One should keep in mind that the
presence of apical snouts is common in both
BDA and DIN flat type; therefore, it cannot be
used as a discriminatory criterion.
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Fig. 5: Nodular sclerosing adenosis 
(adenosis tumor).

Case history: A 39-year-old woman presented with
an irregular firm mass in her right breast (upper,
outer quadrant). Mammography revealed a 2-cm
nodule with partly irregular, suspicious borders. In
addition, multiple areas with microcalcification
were identified. The cut surface of the excisional
biopsy showed a predominantly well-circum-
scribed firm nodule with focal marginal irregularity.

Figs. 5.1 and 5.2: At low magnification, the nodule
shows an organoid proliferation of closely packed
acini (ductules). Multiple microcalcifications are
present.

Figs. 5.3 and 5.4: Several areas of the nodule dis-
play sclerotic stroma with elongation and distor-
tion of the involved tubules (compression of the
glands by the stroma). Note the irregular and
pseudoinfiltrative pattern of the glands.
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Fig. 5.5: Other areas of the lesion reveal well-cir-
cumscribed and organoid pattern of closely packed
acini (micronodules).

Fig. 5.6: Elsewhere, the tubules not only proliferate
around the duct, but also extend into the duct
lumen (so-called ductal invagination).

Fig. 5.7: Sclerosing adenosis with extension into
the duct lumen, resulting in a small peripheral pap-
illary lesion (peripheral papilloma).

Fig. 5.8: Some of the closely packed tubules dis-
play apocrine metaplasia with prominent nucleoli
and slightly pleomorphic nuclei.

Fig. 5.9: A portion of the nodule with an irregular,
pseudoinfiltrative pattern simulates an invasive
ductal carcinoma.

Fig. 5.10: Higher magnification of the glands, how-
ever, reveals the benign nature of the lesion, show-
ing a clear-cut myoepithelial cell layer. Note the
simultaneous alteration (hypertrophy) of luminal
epithelial and peripheral myoepithelial cells.

Fig. 5: Final remarks

● The hallmark of this lesion is the presence of
closely packed acini (ductules) with an
organoid or micronodular growth pattern
identifiable at low magnification. Some of the
glands are irregularly distributed, which may
mimic an infiltrating carcinoma. As identified
at high magnification, the glands are com-
posed of epithelial and myoepithelial cells.

● The luminal epithelial cells in sclerosing
adenosis may show hyperchromatic or vesicu-
lar nuclei with a high nuclear-cytoplasmic 
ratio and prominent nucleoli. These cytologic
alterations are relatively common in the florid
phase of adenosis and should not be misinter-
preted as atypia.

● This case demonstrates that peripheral papil-
lomas may develop in a background of scle-
rosing adenosis through extension of the
process into the duct lumen (ductal invagina-
tion).
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Fig. 6: Sclerosing adenosis 
(with pseudoinvasion).

Case history: A 51-year-old woman had an abnor-
mal mammogram of her left breast, showing an
irregular mass (1.5 cm). A core needle biopsy of the
lesion was performed.

Fig. 6.1: Core needle biopsy of the lesion shows a
lobulated, organoid proliferation of closely packed
glandular structures.

Fig. 6.2: Some areas of the lesion display intraduc-
tal proliferation with irregular secondary lumina
(usual ductal hyperplasia).

Figs. 6.3 and 6.4: Some of the glands show irregu-
lar arrangements with an infiltrating growth pat-
tern. Note the stromal alteration exhibiting granula-
tion-tissue-like or desmoplastic stromal reaction
adjacent to the irregular glands.

Fig. 6.5: Irregular and compressed glandular struc-
tures simulating an invasive carcinoma at low mag-
nification.

Figs. 6.6, 6.7, and 6.8: The glands and compressed
epithelial structures with pseudoinfiltrative pattern
show a clear-cut myoepithelial cell layer at higher
magnification. The myoepithelial cells in these ar-
eas display elongated or spindle-shaped nuclei and
scant cytoplasm.

Fig. 6: Final remarks

● This case created serious diagnostic problems 
for some pathologists mainly because of (1) a
pseudoinvasive growth pattern simulating an
infiltrating ductal carcinoma, (2) desmoplastic
stromal alteration, and (3) the complexity of
the lesion.

● One needs to keep in mind that the presence 
of desmoplastic stromal alteration in the
breast by no means indicates malignancy. One
should always examine glands with a (pseu-
do)invasive growth pattern at higher magnifi-
cation in order to evaluate the presence or ab-
sence of myoepithelial cells within the glands.
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Fig. 7: Apocrine adenosis (adenosis 
with prominent apocrine metaplasia).

Case history: Mammographic examination of a 36-
year-old woman revealed a well-circumscribed
mass (1.5 cm) in the upper outer quadrant of her
left breast. The cut surface of the excisional biopsy
showed a well-circumscribed, pale tan, firm nodule
(1.5 cm).

Fig. 7.1: Low magnification of the lesion shows a
nodular, organoid growth pattern of proliferating
glands.

Fig.7.2: Some areas of the lesion display irregular
arrangements of acini (ductules).

Figs. 7.3 and 7.4: Several areas (more than 50%) 
of the lesion show apocrine metaplasia within the
closely packed glands.

Figs. 7.5 and 7.6: Apocrine metaplastic cells show-
ing nucleoli and slight variation of nuclear size.
Note the regularity of chromatin distribution in
metaplastic apocrine cells.

Fig. 7: Final remarks

● A mild degree of nuclear size variation is com-
mon in apocrine metaplasia. Areas of apocrine
metaplasia showing slightly pleomorphic 
epithelium with hyperchromatic nuclei and
prominent nucleoli should not cause too
much concern.

● Significant nuclear atypia, including irregular
chromatin distribution, irregular nuclear
membrane, and threefold variation in nuclear
size, should, however, lead to the diagnosis of
atypical apocrine adenosis (apocrine adenosis
with atypia).
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Fig. 8: Tubular adenosis.

Case history: A 28-year-old woman presented with
a mammographically suspicious lesion with irregu-
lar borders in the lower inner quadrant of her right
breast. The lesion was clinically not palpable. She
was very anxious due to a positive family history of
breast cancer (her mother).

Fig. 8.1: Excisional biopsy shows a partly well-cir-
cumscribed lesion composed of tubular structures.

Fig. 8.2: Other areas of the lesion display tubules
with infiltration of adipose tissue.

Fig. 8.3: Tubules of relatively uniform size showing
luminal epithelial cells and basally located myo-
epithelial cells.

Fig. 8.4: Numerous elongated and seemingly in-
terdigitated ductules. The tubules are surrounded
by basement membrane.

Figs. 8.5 and 8.6: Basally located myoepithelial
cells are present at high magnification.

Figs. 8. 7 and 8.8: Immunohistochemistry for myo-
epithelial cells using antibody against p63 showing
nuclear positivity. Several other markers such as
smooth muscle actin, smooth muscle myosin
(heavy chain), and CD10 were also intensely posi-
tive (not illustrated).

Fig. 8: Final remark

● The presence of myoepithelial cells within the
tubules in this case excludes the possibility of
a tubular carcinoma.
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Fig. 9: Adenomyoepithelial adenosis.

Case history: A 42-year-old woman presented with
microcalcifications of her right breast that were sus-
picious for malignancy. The excisional biopsy re-
vealed multiple areas of usual ductal hyperplasia as
well as fibrocystic changes associated with micro-
calcifications (not illustrated). The following figures,
however, represent an incidental microscopic find-
ing.

Fig. 9.1: A well-circumscribed organoid lesion
shows enlarged lobules with closely packed acinar
structures.

Fig. 9.2: The glands show a prominent myoepithe-
lial cell component.

Figs. 9.3 and 9.4: The glands display simultaneous
hypertrophy of epithelial and myoepithelial cells.
Note myoepithelial cells with rare mitotic figures.

Fig. 9.5: The luminal epithelial cells show enlarged
nuclei with an increased nuclear-cytoplasmic (N/C)
ratio and multiple prominent nucleoli.

Fig. 9.6: Some of the glands show mitotic figures
within the luminal epithelial cells.

Fig. 9.7: Immunohistochemistry for smooth mus-
cle actin reveals a continuous myoepithelial cell
layer.

Fig. 9.8: Immunohistochemistry for CD10 also
shows a continuous layer of myoepithelial cells.

Fig. 9: Final remarks

● This case represents an adenosis of the breast
that is associated with a prominent myo-
epithelial cell hypertrophy. The simultaneous
alteration and hypertrophy of epithelial and
myoepithelial cells is a hallmark of adenosis,
particularly adenomyoepithelial adenosis.

● The luminal epithelial cells may show some
atypical cytologic features, including nuclear
enlargement, high N/C ratio, and multiple
prominent nucleoli. These cytologic features
of luminal epithelial cells may therefore cause
diagnostic problems. It is important not to
focus on the cytology of luminal cells without
analyzing alterations in the basally located
myoepithelial cells. The heterogeneous cell
population with simultaneous hypertrophy of
epithelial and myoepithelial cells in this case
proves the lesion’s benign nature.

● One cannot reliably separate adenomyo-
epithelial adenosis from a small or microscop-
ic adenomyoepithelioma.
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Fig. 10: Microglandular adenosis.

Case history: A 45-year-old woman with an inciden-
tal microscopic finding of her right breast.

Figs. 10.1 and 10.2: Low magnification of the le-
sion shows numerous round glands with infiltration
into fat tissue.

Fig. 10.3: The glands contain deep eosinophilic
colloid-like intraluminal secretion.

Fig. 10.4: Bland-looking glands containing eosino-
philic secretion.

Figs. 10.5 and 10.6: The tubular structures lack a
myoepithelial cell layer. The epithelial cells do not
show cytologic atypia.

Figs. 10.7 and 10.8: Immunohistochemistry for
S100 protein is positive in the infiltrating microg-
landular structures.

Fig. 10: Final remarks

● The lack of myoepithelial cells within the
tubules and the infiltrating growth pattern in
this case have caused diagnostic problems for
some pathologists. Indeed, some pathologists
misinterpret this lesion as a well-differentiated
invasive ductal carcinoma.

● One should keep in mind that microglandular
adenosis characteristically lacks a myoepithe-
lial cell component. As a matter of fact,
microglandular adenosis represents the only
known benign breast lesion that lacks a myo-
epithelial cell layer.

● In contrast to other types of adenosis, microg-
landular adenosis often shows an infiltrative
growth pattern.
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Fig. 11: Atypical microglandular adenosis 
(microglandular adenosis with atypia).

Case history: A 52-year-old woman presented with
clinical and mammographic signs of fibrocystic
changes of her left breast. Although no palpable le-
sion could be identified, mammography showed an
ill-defined area of about 1 cm in the lower inner
quadrant. A core needle biopsy of the lesion was
performed, which revealed a few atypical glands
highly suspicious for an infiltrating ductal carcino-
ma. Excisional biopsy was finally done.

Fig. 11.1: Excisional biopsy of the lesion shows nu-
merous small tubules with infiltration into adipose
tissue. Several areas of the lesion also showed
bland-looking microglandular structures contain-
ing deep eosinophilic secretion (typical microglan-
dular adenosis; not shown).

Fig. 11.2: Other areas reveal back-to-back tubules
with a complex growth pattern.

Fig. 11.3: Whereas some glands contain luminal
secretion, others lack luminal colloid-like material.

Fig. 11.4: At this magnification, the absence of col-
loid-like secretory material should alert the observ-
er to the possibility of atypia.

Figs. 11.5 and 11.6: In contrast to a typical microg-
landular adenosis, several foci of the lesion show
atypical glands characterized by enlarged hyper-
chromatic nuclei with a high nuclear-cytoplasmic
(N/C) ratio. Note also the absence of luminal
eosinophilic secretion. The presence of circumfer-
ential basal lamina excludes an invasive carcinoma.

Figs. 11.7 and 11.8: Immunohistochemistry for
S100 protein revealing a diffuse and intense posi-
tive reaction of microglandular structures.

Fig. 11: Final remarks

● This case represents a rare variant of microg-
landular adenosis that is associated with archi-
tectural and cytological atypia. Such cases
need to be examined extensively to exclude a
clear-cut invasive carcinoma. The absence of
myoepithelial cells within the glands and the
infiltrative growth pattern in this case are in-
sufficient for the diagnosis of infiltrating duc-
tal carcinoma because all of these features are
seen in typical and atypical microglandular
adenosis.

● As a rule, carcinomas arising in the back-
ground of atypical microglandular adenosis
are poorly differentiated and show high-grade
nuclear atypia and numerous mitotic figures.
In this case, the presence of microglandular
adenosis without atypia (typical or classic 
pattern of microglandular adenosis) in some
areas, the lack of grossly identifiable breast tu-
mor, the lack of high-grade nuclear atypia, and
the presence of circumferential basal lamina
should lead to a more conservative interpreta-
tion such as atypical microglandular adenosis.

● As in this case, atypical microglandular adeno-
sis often shows a combination of cytologic
atypia, back-to-back arrangement, and lack of
eosinophilic secretory material. In this setting,
close follow-up of the patient is prudent.
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Fig. 12: Radial scar/complex sclerosing lesion.

Case history: Routine mammographic examination
of a 40-year-old woman showed a 1.5-cm left breast
lesion (upper inner quadrant) with irregular and in-
filtrating margins. The lesion was regarded as high-
ly suspicious for malignancy. Excisional biopsy was
performed.

Fig. 12.1: The cut surface of the excisional biopsy
shows a firm, greyish-white lesion with infiltrating
or radiating borders. The gross appearance of the
lesion is highly suspicious for malignancy.

Fig. 12.2: At low magnification, the radial nature of
the lesion is evident. While the lesion shows a cen-
tral hypocellular fibrocollagenous zone, a stellate
arrangement of ductules is present at its periphery.

Fig. 12.3: At the periphery of the lesion, some
small ducts show intraluminal epithelial prolifera-
tion with irregular, slit-like secondary lumina.

Fig. 12.4: Higher magnification reveals prolifera-
tion of a heterogeneous cell population consisting
of epithelial and modified myoepithelial cells. The
architectural and cytological alterations are typical
for usual ductal hyperplasia, which occurs at the pe-
riphery of this lesion.

Figs. 12.5 and 12.6: Another area of the same le-
sion (a different paraffin block) displays a stellate
arrangement of ductules with a central fibroelastot-
ic zone. The small ducts are haphazardly arranged
and distorted. At the periphery of the lesion, closely
packed glands with adenosis pattern are present.

Fig. 12: Final remarks

● The major differential diagnosis in this case is
tubular carcinoma or well-differentiated infil-
trating ductal carcinoma. The glands in this
case are lined by epithelial and myoepithelial
cells, proving the benign nature of the lesion.

● The designation of benign complex sclerosing
lesion is appropriate in this case because of
the size of the lesion (1.5 cm) and its associa-
tion with ductal hyperplasia and sclerosing
adenosis.
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Fig. 13: Benign complex sclerosing lesion 
associated with pseudoinvasion.

Case history: A 29-year-old woman presented with
a clinically palpable tumor of her left breast (lower
outer quadrant). Mammographic and ultrasono-
graphic examinations revealed a 2.5-cm tumor with
ill-defined borders suspicious for malignancy.

Fig. 13.1: At low magnification, a sclerosing lesion
with several disorganized glands and infiltrative
growth pattern is present.

Fig. 13.2: Low magnification shows open glands in
a fibrocollagenous background.

Fig. 13.3: The glands are haphazardly arranged
and distorted.

Fig. 13.4: Several areas of the lesion show tubules
with irregular arrangements. Several glands with
sharp contours are seen.

Fig. 13.5: In addition, some tubules show a glan-
dular confluence, a feature rather typical for an in-
vasive carcinoma.

Fig. 13.6: Higher magnification displays glands
with basally located myoepithelial cells.
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Figs. 13.7 and 13.8: Irregular, solid, or trabecular
epithelial structures simulate an invasive ductal car-
cinoma.The presence of (attenuated) myoepithelial
cells, however, excludes malignancy.

Fig. 13.9: Small epithelial clusters and isolated
cells closely mimic a malignant process.

Fig. 13.10: Central areas of the lesion with florid
ductal hyperplasia lined by a discontinuous layer of
myoepithelial cells as demonstrated by an antibody
against smooth muscle actin.

Figs. 13.11 and 13.12: Immunohistochemistry for
smooth muscle actin and smooth muscle myosin
(heavy chain; not shown) clearly shows that the
glands with seemingly infiltrative pattern contain
myoepithelial cells.
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Figs. 13.13 and 13.14: Even without immunohisto-
chemistry, many areas of this complex lesion reveal
a clear-cut myoepithelial cell component. At higher
magnification, the glands show attenuated myo-
epithelial cells with spindle-shaped or bipolar 
nuclei.

Fig. 13.15: Immunohistochemistry for pancytoker-
atin showing small and irregular clusters of epithe-
lial cells within the fibrocollagenous stroma – a fea-
ture that may easily lead to misinterpretation as
carcinoma.

Figs. 13.16 and 13.17: Immunohistochemistry for
cytokeratin shows small epithelial clusters and iso-
lated cells in this complex sclerosing lesion. The
seemingly isolated epithelial cells and compressed
clusters are, in fact, connected to the larger, branch-
ing ducts and contain myoepithelial cells.

Fig. 13: Final remarks

● The infiltrative growth pattern of some glands,
particularly those with open lumina and 
sharp angular contours, and the presence of
some isolated epithelial cells in the sclerotic
stroma in this case created serious diagnostic
problems for some pathologists. Indeed, even
some experienced pathologists called this
lesion an infiltrating ductal carcinoma.

● This case represents a typical example of
pseudoinvasion in a benign complex scleros-
ing lesion that can easily be misinterpreted 
as invasive carcinoma. Identification of myo-
epithelial cells within the glands by using high
magnification (and immunohistochemistry
for myoepithelial markers) is crucial to avoid
overdiagnosis in such cases.
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Fig. 14: Radial scar associated with collagenous
spherulosis and lobular intraepithelial neoplasia.

Case history: A 55-year-old woman presented with
clinical and mammographic signs of fibrocystic
changes of her left and right breasts. Mammo-
graphic examination of the left breast showed a
well-defined tumor (0.8 cm in diameter) that histo-
logically proved to be an intraductal papilloma (not
shown). The excisional biopsy also revealed inci-
dental histological findings as seen below.

Fig. 14.1: Low magnification shows a typical radial
scar with a stellate arrangement of small ducts sur-
rounding a central fibrocollagenous zone.

Fig. 14.2: The periphery of the incidental (micro-
scopic) lesion shows haphazardly arranged and dis-
torted tubules.

Fig. 14.3: At the periphery of the lesion, some
ducts display an intraluminal proliferation with
cribriform-like growth pattern.

Fig. 14.4: Elsewhere at the periphery, fibrillar
spherules are evident admixed with monotonous
and somewhat loosely cohesive epithelial cells.

Fig. 14.5: Intraductal proliferation with several fib-
rillar spherules. Note the presence of a monotonous
cell population of mildly atypical cells around the
spherules.

Fig. 14.6: Typical collagenous spherulosis display-
ing acellular fibrillar structures surrounded by
round to ovoid cells.

Figs. 14.7 and 14.8: Intraductal proliferation with
several spherules containing basement-mem-
brane-like material showing a concentric or lami-
nated arrangement. Note the simultaneous pres-
ence of loosely cohesive cells with a monotonous
appearance and cells with pale cytoplasm. These
monotonous cells are neoplastic and lobular in na-
ture (lobular intraepithelial neoplasia), occurring in
the same ducts with collagenous spherulosis.

Fig. 14: Final remarks

● The cribriform-like growth pattern in this case
may easily be confused with a cribriform duc-
tal carcinoma in situ (DCIS). In contrast to DCIS,
collagenous spherulosis contains concentric
or laminated fibrils (basement-membrane-like
material) and intraluminal myoepithelial cells
around the spherules.

● The monotonous and small uniform epithelial
cells of lobular intraepithelial neoplasia in this
case may easily be overlooked.
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Fig. 15: Mucinous spherulosis.

Case history: A 36-year-old woman presented with
a fibroadenoma and sclerosing adenosis in her
right breast (histology not shown). The excisional
biopsy also revealed an incidental finding as de-
scribed below.

Fig. 15.1: At low magnification, lobules with acel-
lular spherules are present.

Fig. 15.2: Multiple small ducts showing a cribri-
form-like growth pattern associated with luminal
basophilic mucoid material.

Figs. 15.3 and 15.4: The spaces contain only mu-
coid material. These spherules represent an earlier
stage of collagenous spherulosis.

Figs. 15.5 and 15.6: Several rounded secondary
spaces containing mucoid material. The spaces in
Figs. 15.4, 15.5, and 15.6 are lined by smooth muscle
actin positive myoepithelial cells (immunohisto-
chemistry not shown).
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5
Intraductal proliferative lesions are a group of cytologically and
architecturally heterogeneous intraductal proliferations associ-
ated with an increased risk, albeit of different magnitudes, for
subsequent development of infiltrating carcinoma.

Intraductal proliferative breast lesions have traditionally been
divided into three categories: usual ductal hyperplasia (UDH),
atypical ductal hyperplasia (ADH), and ductal carcinoma in situ
(DCIS).

5.1 Usual Ductal Hyperplasia

5.1.1 Synonyms
Intraductal hyperplasia, ductal hyperplasia of usual type, ordi-
nary intraductal hyperplasia, epitheliosis.

5.1.2 Macroscopy
There are no grossly apparent features specifically associated
with UDH. However, it is often associated with fibrocystic
changes.

5.1.3 Microscopic Features (Figs. 16–18)

5.1.3.1 Architectural Features
● There is often a characteristic streaming or swirling growth

pattern, which can be distinct or subtle. Streaming means that
the proliferating cells and their nuclei have a parallel orienta-
tion of their long axes.

● Secondary lumens are irregular in size and shape, angulated,
slit-like, and sometimes peripheral in location.

● Epithelial bridges may occur, but they are stretched with elon-
gation of the cells: fragile spindle cell bridging and tufting (no
rigid “roman” bridge).

● The proliferating cells show uneven distribution of nuclei and
overlapped nuclei.

5.1.3.2 Cytologic Features
● Characteristically, there is a heterogeneous cell population of

intraluminal cells (mixed cell type, heterogeneity of divergent
cell population consisting of epithelial, myoepithelial, and
apocrine metaplastic cells).

● The appearance of nuclei is varied (angulated, spindled, oval,
or rounded).

CHAPTER 5 Intraductal Proliferative Lesions

● The proliferating cells show numerous modified myoepithe-
lial cells characterized by small pyknotic or elongated (bipo-
lar), spindle-shaped nuclei.

● The cell margins are indistinct.

It is important to note that the most characteristic feature of
UDH is the presence of a heterogeneous cell population consist-
ing of epithelial and modified myoepithelial cells (pleomor-
phism of divergent cell population). It is highly likely that the
cells with bipolar or spindle-shaped nuclei in UDH are closely
related to myoepithelial cells. Based on morphological similar-
ities of these cells with basally located myoepithelial cells and
immunoexpression of some, but not all, myoepithelial markers
(see the following section on immunohistochemistry), these
cells can be regarded as “modified” myoepithelial cells. Other
terms, such as poststem or progenitor cells, have also been used
to describe the above-mentioned cell type in the breast [4, 5].

5.1.4 Immunohistochemistry 
● Intense positive immunoreactions for both low (CK8, CK18,

CK19) and high molecular weight cytokeratins (HMW-CK),
such as CK5/6, CK14, and CK34betaE12, are characteristic for
UDH.

● The use of high molecular weight cytokeratin (CK5/6, CK14,
or CK34betaE12) in a problematic case with intraductal pro-
liferation is highly recommended; an intense positive reaction
of proliferating cells for HMW-CK is highly suggestive of
UDH. In contrast, the vast majority of cases with DCIS (and
atypical intraductal hyperplasia) are completely or predomi-
nantly negative for HMW-CK (CK5/6) [16, 20, 22].

● The heterogeneous cell population of UDH consists of epithe-
lial and modified myoepithelial cells. While the modified
myoepithelial cells in UDH often lack immunoexpression for
typical myoepithelial markers such as SM actin, SM myosin
(heavy chain), and calponin, they are almost always positive
for S100 protein, CK5/6, and CK14. The modified myoepithe-
lial cells may also be positive for nerve growth factor receptor
(NGFR/p75), which is a recently recognized myoepithelial
marker in the breast. Occasionally, the proliferating cells in
UDH focally show a positive immunoreaction for more con-
ventional myoepithelial markers such as p63, CD10, maspin,
or even SM actin.



Caution

● The uncommon presence of prominent nucleoli in UDH does
not change the diagnosis.

● Mitotic figures are usually rare in UDH. Increased mitotic 
figures, however, do not indicate malignancy.The presence of
atypical mitotic figures, however, is a worrisome finding.

● In the vast majority of cases with UDH, necrosis is absent or
very inconspicuous. But the presence of luminal necrosis in
rare examples of UDH does not influence the ultimate diag-
nosis; the lesion should be interpreted on the basis of the pro-
liferating cell type.

● In the florid type of intraductal hyperplasia, the proliferating
cells may show large nuclei with an increased nuclear-
cytoplasmic (N/C) ratio. The nuclei can be either vesicular
(open chromatin) or slightly hyperchromatic. These changes
should not automatically lead to the diagnosis of atypical
hyperplasia or ductal intraepithelial neoplasia (DIN). One
should always keep in mind that the most characteristic fea-
ture of UDH is the presence of a heterogeneous cell popula-
tion consisting of epithelial and modified myoepithelial cells
(pleomorphism of divergent cell population) with variation in
nuclear size and shape.

● In difficult or complex intraductal proliferative breast lesions,
immunohistochemistry with an antibody against HMW-CK
(such as CK5/6) can be very helpful (see the previous section
on immunohistochemistry).

5.1.5 Additional Comments
Recent molecular genetic studies on UDH have shown that at
least some of these lesions are clonal or neoplastic (see section
on DIN). Indeed, it is possible that many cases with UDH repre-
sent a benign neoplastic intraductal proliferation. However, be-
cause UDH differs morphologically, immunohistochemically, ge-
netically, and, most importantly, clinically (with regard to the rel-
ative risk for invasive carcinoma) from ADH and  DCIS, it is
better to separate UDH from other intraepithelial neoplastic
proliferations that are associated with significant increased risk
for subsequent development of breast carcinoma [5, 9, 11, 14, 17,
21, 27].

Recent studies have shown that CK5/6 is more reliable than
CK34BE12 for distinguishing UDH from DCIS [16, 22, 26].
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5.2 Ductal Intraepithelial Neoplasia (DIN)

5.2.1 Synonyms
Ductal carcinoma in situ (DCIS), intraductal carcinoma.

“One problem is in the very name of these things as cancer.
It’s a problem for intraductal carcinoma (DCIS) and a much
bigger problem for LCIS, which we don’t regard as cancer at all.
But once patients hear that word ’cancer,’ what they envision is
metastatic disease, and it’s difficult to get beyond that to the
idea that you are talking about risk and future cancer.”

M. Morrow
A 47-year-old woman with ductal carcinoma in situ.

JAMA 1996;275:61–66

“Given the fact that women experience the same level of
anxiety and depression whether they receive a diagnosis of in
situ or invasive carcinoma, it is time to abandon the designa-
tion of carcinoma in situ. It is time to unify the intraductal 
proliferations/alterations under the designation of ductal in-
traepithelial neoplasia (DIN) lesions that constitute risk factors
(albeit of different magnitude) for subsequent development of
invasive carcinoma…There is no justification in separating
atypical intraductal hyperplasia (AIDH) from low-grade duc-
tal carcinoma in situ (DCIS); their similarity at the cytologic,
immunohistochemical and molecular level obviates their sepa-
ration.”

F.A. Tavassoli
Breast pathology: rationale for adopting 

the ductal intraepithelial neoplasia (DIN) classification.
Nature Clin Pract Oncol 2005;2:116–117

5.2.2 Background (WHO, 2003)
● “Intraductal proliferative lesions of the breast have tradition-

ally been divided into three categories: usual ductal hyperpla-
sia (UDH), atypical ductal hyperplasia (ADH), and ductal car-
cinoma in situ (DCIS). The term ’DCIS’ encompasses a highly
heterogeneous group of lesions that differ with regard to their
mode of presentation, histopathological features, biological
markers, and subsequent relative or absolute risks for pro-
gression to invasive carcinoma. In most cases, the histopatho-
logic distinction between UDH and DCIS can be made on
morphological grounds alone, particularly with standardiza-
tion of histopathological criteria. However, even the distinc-
tion between some of the lesions (particularly between ADH
and some low-grade forms of DCIS) remains problematic. In
addition, population-based mammography screening has re-
sulted in increased detection of lesions that show cytological
atypia with or without intraluminal proliferation but do not
fulfill the diagnostic criteria for any of the existing categories”
[27].

● “The risk for subsequent development of invasive breast car-
cinoma ranges from approximately 1.5 times that of the refer-
ence population for UDH, to 4–5-fold (range 2.4–13.0-fold)
for ADH, and 8–10-fold for DCIS” [27].

● “Recent immunophenotypic and molecular genetic studies
have provided new insights into intraductal proliferative le-
sions indicating that the long-held notion of a linear progres-
sion from normal epithelium through hyperplasia, atypical
hyperplasia and carcinoma in situ to invasive carcinoma is
overly simplistic; the interrelationship between these lesions
and invasive carcinoma is far more complex” [27].

● “The current data suggest that (1) UDH shares few similarities
with most ADH, DCIS, or invasive cancer; (2) ADH shares
many similarities with low-grade DCIS; (3) low-grade DCIS
and high-grade DCIS appear to represent genetically distinct
disorders leading to distinct forms of invasive breast carcino-
ma, further emphasizing their heterogeneity; and (4) at least
some lesions with flat epithelial atypia are neoplastic” [27].

● Although used by many pathology laboratories, the tradition-
al classification system suffers from high interobserver vari-
ability, particularly in distinguishing between ADH and low-
grade DCIS. This problem (ADH as noncancer versus DCIS as
cancer) currently has a significant impact on patient manage-
ment. Indeed, there is no justification for the designation of
“cancer” for a neoplastic intraductal lesion that is not invasive
and, therefore, merely represents a precancerous condition [6,
14, 22, 25, 26, 28]. To overcome several disadvantages of the
traditional classification system and replace it with a more
meaningful system, an alternative terminology of ductal in-
traepithelial neoplasia (DIN) has been proposed [22, 25, 26,
28]. The current World Health Organization Classification of
Tumours of the Breast (2003) includes the DIN terminology in
addition to the traditional system [27]. According to this, for
purposes of clinical management and tumor registry coding,
when the DIN terminology is used, the traditional terminolo-
gy should be mentioned as well. In the following discussion
and in the entire book, the DIN terminology/concept is pre-
ferred and is used with minor modification, accompanied by
the traditional terminology in parenthesis. (See Table 5.1.)

5.2.3 Comments on the Current WHO Classification 
of Intraductal Proliferative Lesions

● Usual ductal hyperplasia (UDH) or intraductal hyperplasia
without atypia is not included in the WHO DIN classification
[27]. It is, however, most likely that UDH represents a benign
intraepithelial neoplastic (monoclonal) proliferation [26, 28],
a lesion with minimal increased risk for subsequent develop-
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Table 5.1. Classification of intraductal proliferative lesions according
to traditional and alternative (DIN) terminologies; World Health Orga-
nization classification, 2003 [27]

Traditional terminology Alternative terminology

Usual ductal hyperplasia Usual ductal hyperplasia

Flat epithelial atypia DIN grade 1a (DIN1a)

Atypical ductal hyperplasia DIN grade 1b (DIN 1b) 

DCIS, low grade (G1) DIN grade 1c (DIN1c)

DCIS, intermediate grade (G2) DIN grade 2 (DIN2)

DCIS, high grade (G3) DIN grade 3 (DIN3)



ment of invasive carcinoma [26–28]. It is of note that UDH dif-
fers from ADH and low-grade DCIS morphologically, im-
munohistochemically, genetically, and, most importantly, clin-
ically (with regard to the relative risk for invasive cancer).

● The lack of interobserver reproducibility is a major flaw of the
traditional classification, resulting in drastically different
terms such as ADH (noncancer) and DCIS (cancer) being
used for the same lesion by different observers [21, 22]. The
DIN concept reduces the impact of these terminology varia-
tions, pure and simple.

● Currently, we use the term DCIS (low to high grades) to de-
scribe a heterogeneous group of preinvasive breast lesions
with significant differences in terms of their malignant poten-
tials or risks for subsequent development of infiltrating carci-
noma. In other words, although the use of the term DCIS
seems to be justified conceptually, biologically, and histomor-
phologically, all of these lesions clinically represent premalig-
nant conditions with low or high malignant potentials. There-
fore, there is no need to continue designating a breast lesion as
cancer (DCIS) if the lesion is clinically considered premalig-
nant [14].

● The classic and often cited studies of DCIS [4, 18, 19] that
showed a relative risk 8–10 times that of the general popula-
tion for subsequent invasive carcinoma have a major limita-
tion: DCIS is considered a homogenous group and is not di-
vided into low-grade (G1), intermediate-grade (G2), and high-
grade (G3) lesions. Therefore, a specific correlation between
different grades of DCIS and subsequent invasive carcinoma
could not be assessed in those studies.

● The term flat epithelial atypia or DIN1a (DIN, low-grade, flat
type) is applied to flat lesions with mild cytologic atypia.A flat
lesion with high nuclear atypia, however, is classified as DIN 3
(DCIS, high-grade or polymorphous variant of clinging carci-
noma in situ). This high-grade variant needs to be distin-
guished from a low-grade flat lesion [15]. Recent genetic stud-
ies have clearly demonstrated that DIN flat type (low and high
grades) shows almost identical genetic alterations (loss of het-
erozygosity) as those identified in the more “conventional”
types of DCIS [15, 27]. It represents one of the earliest mor-
phologically recognizable neoplastic alterations of the breast.
Although the epithelial cells in this flat type of breast lesion
reveal definite cytologic atypia, sometimes evident only at
high magnification, architectural abnormalities are character-
istically absent or minimal, if present at all. Therefore, this flat
lesion may be, and is, readily overlooked or misinterpreted as
normal [15].

● According to the current WHO classification (2003), “ADH
corresponds to low-grade DCIS, cytologically” [27]. Further-
more, “ADH is diagnosed when characteristic cells coexist
with patterns of UDH, and/or there is partial involvement of
[the terminal duct-lobular unit] by classic morphology (of
DCIS). There is currently no general agreement on whether
quantitative criteria should be applied to separate ADH from
low-grade DCIS. Some define the upper limit of ADH as one or
more completely involved duct/ductular cross-sections meas-
uring less than or equal to 2 mm in aggregate, while others re-
quire that the characteristic cytology and architecture be
present completely in two spaces” [27].

● The current WHO classification divides DIN1 into three sub-
categories: 1a, flat epithelial atypia; 1b, atypical ductal hyper-
plasia; and 1c, low-grade ductal carcinoma in situ [27]. In the
author’s opinion, a reliable separation between ADH and low-
grade DCIS is not possible, and these low-grade neoplastic
lesions should be grouped together as low-grade DIN or
DIN1. Thus, a separation between DIN1b and DIN1c is not
meaningful. Furthermore, flat epithelial atypia or DIN1a rep-
resents another variant of low-grade DCIS (“clinging carcino-
ma in situ”) and therefore can and should simply be designat-
ed as low-grade DIN flat type or DIN1. The subdivision of low-
grade DIN into DIN1a, DIN1b, and DIN1c, as indicated by the
current WHO classification, needs to be changed.

● A criticism of the DIN numerical terminology (DIN1, DIN2,
and DIN3) has been that it implies a continuum of changes or
a linear progression of intraepithelial neoplasia that may or
may not exist [23]. In other words, linking these conditions in
a graded system that presupposes a nosologic unity might be
unwarranted and misleading. However, one could say exactly
the same thing about the current grading of DCIS (G1, G2,
G3)! One needs to keep in mind that the grading of DIN or
DCIS (or even of infiltrating breast carcinoma) does not mean
a linear progression from G1 toward G3 neoplastic lesions. It
merely shows the degree of differentiation as a reflection of
malignant potential.

● Some members of the WHO Working Group, including the
writer, proposed that the traditional terminology be replaced 
by DIN and strongly felt that the term “carcinoma” should be
reserved for invasive tumors. The majority of participants in
the WHO Working Group, however, were in favor of maintain-
ing the traditional terminology (UDH, ADH, DCIS) [27].

● The classification of intraductal proliferative lesions should be
viewed as an evolving concept that may be modified as addi-
tional molecular genetic and clinical data become available.

5.2.4 Advantages of DIN Terminology
Advantages of DIN terminology include the following:
● It does not use the term “cancer” for a precancerous (preinva-

sive) neoplastic proliferation. The term “carcinoma” is re-
served for invasive epithelial tumors with clinical malignant
behavior.While it does not dismiss the category of “carcinoma
in situ” as a significant risk factor for the development of inva-
sive carcinoma, it does not elevate it to the frightening status
of “cancer.” Thus, the danger of overdiagnosis and excessive
treatment could be reduced. Also, the emotional stress of
women suffering from “cancer in situ” will be reduced.

● It does not distinguish between ADH and low-grade DCIS as
two separate entities. These are regarded as closely related, if
not identical, neoplastic proliferations that should probably
be managed in the same way based on the size (extension) of
the lesions.

● It includes the category of flat lesion (Azzopardi’s designation:
clinging carcinoma) in addition to more conventional types
such as cribriform, micropapillary, solid, and so on.

● The malignant potential (risk for subsequent development of
invasive carcinoma) is reflected by a grading system (DIN1–3
or low- to high-grade DIN). Again, according to the DIN con-
cept, these lesions are regarded as neoplasias with low to high
malignant potentials but not yet malignant tumors.
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● It uses the unifying concept of intraepithelial neoplasia for
precancerous lesions as already used in several other organs
such as the cervix (CIN), vagina (VAIN), vulva (VIN), prostate
(PIN), gastrointestinal tract (pancreatic, colonic, or gastric in-
traepithelial neoplasias) or even within the breast (lobular
neoplasia [LN]).

“In all fairness, most of the arguments that have been raised
against the adoption of DIN terminology apply to other organ
sites just as well, yet they have not prevented a terminology
change taking place in those sites.”

J. Rosai
Rosai and Ackerman’s Surgical Pathology

9th edition, 2004
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5.3 Ductal Intraepithelial Neoplasia (DIN),
Flat Type 

5.3.1 Definition
A neoplastic ductal alteration characterized by replacement of
the native epithelial cells by a single cell or a very few cell layers
of atypical cells. The neoplastic cells are limited to the periphery
of the containing structures (ducts, ductules) in the sense that
they do not fill the lumen in a solid or cribriform fashion, nor do
they show the numerous cell layers usually seen in comedo DCIS
[1, 7, 10, 14].

5.3.2 Synonyms
Clinging carcinoma in situ (Azzopardi), atypical cystic lobules,
atypical lobules type A, atypical columnar changes, columnar
cell alteration with atypia, columnar cell hyperplasia with atypia,
flat epithelial atypia.

5.3.3 Types of DIN Flat Type
High-grade flat lesion as a variant of comedo DCIS: Very few cell
layers of highly atypical (anaplastic) epithelial cells without sig-
nificant luminal debris. At low magnification the atypical focus
can be easily missed. It represents a high-grade DIN flat type
(DIN3, flat type; synonym: pleomorphic variant of clinging
DCIS).

5

Chapter  572 Intraductal Proliferative Lesions



Low-grade flat lesion (WHO: DIN1a, flat epithelial atypia):
Very few cell layers of mildly atypical epithelial cells replacing
the native epithelial lining cells. Synonyms for low-grade DIN
flat type include flat epithelial atypia, columnar cell lesion
(hyperplasia) with atypia, and atypical cystic lobules.

5.3.4 Microscopic Features of DIN Flat Type (Figs. 19, 20, 27)
● Homogeneous (monotonous) cell population of atypical cells

showing nuclear enlargement, higher N/C ratio, abnormal
chromatin structure, nucleolar prominence, increased mitotic
activity (including abnormal mitoses), and eventually a few
necrotic epithelial cells in the lumen (apoptosis). A single cell
or a few cell layers (two to five) of cytologically atypical cells is
seen, often with apical snouts [1, 14].

● The main changes affect epithelial cells as opposed to myo-
epithelial cells (no simultaneous epithelial/myoepithelial al-
terations as seen in adenosis) [1].

● Changes in cytoplasmic staining include “cytoplasmic pallor.”
The round or ovoid hyperchromatic nuclei stand out against a
nearly colorless cytoplasmic background (similar to that of
LCIS or lobular neoplasia). As emphasized by Azzapardi,
“cytoplasmic pallor is a danger signal” that should alert one to
make a closer study of a particular focus [1].

● There is often some degree of loss of the normal orientation.
● Regarding luminal contents, any deviation from the normal,

usually eosinophilic, uniformly staining, thin-looking secre-
tion of the lobular-ductal system must be examined carefully.
As indicated by Azzopardi, “Inspissated, densely staining ma-
terial, variations in staining intensity and texture of the mate-
rial in a given lumen, granular and fragmented products
sometimes associated with calcification, and the presence of
even small amounts of nuclear debris (apoptosis) or a remote
hint of the ghosts of dead cell outlines all need careful evalua-
tion” [1].

● At low magnification, the altered structures often show rigid
cystic dilatation.

● Although arcades and micropapillary formations are absent
or rare, some of the dilated ducts with flat lesion can be focal-
ly associated with micropapillary or “early” rigid (roman)
bridges.

5.3.5 Additional Comments
As emphasized by Azzopardi, “at low magnification, the lesion
can be missed entirely since the alteration is cytological rather
than architectural” [1]. Pathologists should more frequently use
the high-power objective in combination with low-power magni-
fication.

The diagnosis of low-grade DIN flat type (DIN1 flat type, flat
epithelial atypia) can be difficult. To gain more experience with
this type of breast lesion, one should examine tubular carcino-
mas of the breast, which very often show areas of DIN flat type
adjacent to and at the periphery of the invasion. The similarity of
cytologic atypia of tumor cells in tubular carcinoma and low-
grade DIN flat type is striking.

Low-grade DIN flat type (DIN1 flat type, flat epithelial atypia)
is not infrequently associated with lobular intraepithelial neo-
plasia (LIN; LCIS) [2, 7, 9].

HMW-CK, particularly CK5/6, is often negative in DIN flat
type.

Recent genetic studies revealed that atypical cells of DIN 
flat type showed very similar or identical molecular alterations 
(loss of heterozygosity) to those observed in adjacent in situ and
infiltrating ductal carcinoma. It seems that the DIN flat type 
represents one of the earliest morphologically recognizable 
neoplastic alterations of the breast. Recognition of the DIN flat
type is important not only for early detection of (intra)ductal
neoplasia but also to prevent misinterpretation and utilization of
this lesion as a normal control in molecular and genetic studies
[3, 7, 14].

The management of low-grade DIN flat type (DIN1 flat type
or flat epithelial atypia) is currently a controversial issue. Follow-
up data of this distinctive breast lesion are very limited. In the
author’s opinion, breast biopsy specimens with DIN flat type (flat
epithelial atypia) should be embedded and worked up in toto
and carefully searched for more advanced or “conventional” in-
traepithelial neoplasias (DCIS, cribriform, or micropapillary
type as well as LIN) or invasive carcinomas (tubular carcinoma,
invasive lobular carcinoma, etc.). Low-grade DIN flat type is, like
LIN, often multifocal, if not multicentric. Similar to the situation
with LIN, evaluation of the resection margins for low-grade DIN
flat type (flat epithelial atypia) is not meaningful.

Caution

● Intraepithelial neoplasia flat type should not be confused
with blunt duct adenosis (BDA). In contrast to DIN flat type,
BDA shows simultaneous alteration (hypertrophy) of epithe-
lial and myoepithelial cells with increased intralobular (“spe-
cialized”) connective tissue. As opposed to rigid dilatation of
DIN flat type, the dilated tubules of BDA show curved struc-
tures (blunt lateral outlines, blunt endings). Whereas in DIN
flat type high-power magnification reveals mild to moderate
nuclear atypia, no cytologic atypia should be found in simple
BDA. In contrast to BDA, which is not associated with any in-
traluminal proliferations, the involved ducts in DIN flat type,
low-grade often display a slight proliferation of luminal cells
(two to four cell layers) showing a monotonous epithelial ap-
pearance. Also in contrast to BDA, the alterations in DIN flat
type concern only one cell type, namely luminal epithelial
cells. While the neoplastic cells of DIN flat type are negative
for CK5/6, luminal cells in BDA often show a heterogeneous
positive reaction for CK5/6.

● Like LIN, DIN flat type (particularly low-grade lesion) is often
multifocal or multicentric. As with LIN, evaluation of resection
margins in low-grade DIN flat type is not meaningful.

5.3.6 Further Reading
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5.4 Low-Grade Ductal Intraepithelial Neoplasia 
(WHO: DIN1b; Atypical Ductal Hyperplasia)

5.4.1 Definition
A neoplastic intraductal lesion characterized by proliferation of
evenly distributed monomorphic cells and associated with a
moderately elevated risk for progression to invasive breast can-
cer [27].

5.4.2 Risk of Progression
Relative risk of 4–5 times for subsequent development of infil-
trating breast carcinoma. However, drastically different relative
risk (RR) estimations have been reported for ADH, ranging from
a low of 2.4 to a high of 13 (the upper values are even higher than
the RR of 8–10 suggested for DCIS!) [27].

5.4.3 Microscopic Features
According to WHO (2003) [27], microscopic features include the
following (Fig. 21):
● “Proliferation of evenly distributed, monomorphic cells with

generally ovoid to rounded nuclei.”
● “The atypical cells may grow in arcades, micro papillae, tufts,

rigid bridges, solid and cribriform patterns.”
● “Cytologically, ADH corresponds to low-grade DCIS.”

● “ADH is diagnosed when characteristic cells coexist with pat-
terns of UDH, and/or there is partial involvement of terminal
duct-lobular unit (TDLU) by classic morphology of low-grade
DCIS.”

● “There is currently no general agreement on whether quanti-
tative criteria should be applied to separate ADH from low-
grade DCIS. Some (Tavassoli et al.) define the upper limit of
ADH as one or more completely involved duct/ductular cross
sections measuring less than or equal to 2 mm in aggregate,
while others (Page et al.) require that the characteristic cytol-
ogy and architecture be present completely in two spaces.”

Caution

● Diagnostic criteria for ADH remain subjective even among expe-
rienced pathologists. Several studies have repeatedly shown
that there is high interobserver (and intraobserver) variation
among breast experts and community pathologists [1, 2, 14,
15, 19]. While pathologists can be “trained” to lower the level
of their disagreement on the diagnosis of borderline breast
lesions [23], a substantial level of interobserver variability has
remained and will always remain.

● Recent immunohistochemical and molecular genetic studies
show that ADH and low-grade DCIS are very close, if not iden-
tical, intraepithelial neoplastic lesions [5, 6a, 6c, 18].

● The current WHO classification (2003) considers ADH a low-
grade intraepithelial neoplasia (DIN1b) [27].

5.4.4 Immunohistochemistry 
In contrast to UDH and very similar to DCIS, most examples of
ADH are negative for HMW-CKs such as CK5/6, CK14, and
CK34BE12.

Caution

● According to the DIN concept, ADH and low-grade DCIS are
qualitatively the same type of intraepithelial neoplastic prolif-
erations (DIN, low-grade or DIN1). Indeed, the criteria for sep-
aration between ADH and low-grade DCIS are arbitrary and
mostly subjective. It is time to admit that there is no scientific
basis for separating ADH and low-grade DCIS. Consistent and
reproducible separation of ADH from low-grade DCIS is an im-
possible dream, and perhaps even an obsolete concept that
should be put behind us.

5.4.5 Additional Critical Comments on the Definitions 
and Criteria for ADH

The vast majority of criteria for distinguishing between ADH
and low-grade DCIS are subjective, illogical, or imprecise [2,
8–16, 19]. To briefly review some of the commonly used criteria
as proposed by Page et al. [8]:
1. “Atypical hyperplasia of ductal or no special type is diagnosed

when either cytological or pattern criteria of ductal carcino-
ma in situ (DCIS) are met, but both are not present in full
flower.”
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Comment: This kind of descriptive and subjective defini-
tion can hardly be applied to distinguish ADH from DCIS.
Basically, it is a general statement that by no means helps
pathologists to apply it objectively when they are dealing with
a problematic intraductal proliferative lesion.

2. “Atypical hyperplasia is also diagnosed if criteria of DCIS are
present, but not uniformly so throughout at least two
spaces.… “ Page et al. adopted an arbitrary rule for DCIS that
two spaces have to be completely involved by a uniform popu-
lation of cells demonstrating a diagnostic pattern. Therefore,
“presence of a single space with diagnostic features of DCIS is
diagnosed as ADH.”

Comment: There is no scientific justification for this semi-
quantitative and arbitrary “two spaces” rule. As accurately
stated by Rosen [21], “there are a number of technical issues
that hamper the application of (semi)quantitative criteria.
What appear to be two contiguous cross sections may prove to
be part of a single duct in serial sections, or deeper sections of
a single duct lesion may detect more involved duct cross sec-
tions.”

Using the “two spaces” criterion, a single duct measuring 
3 or 4 mm in diameter that reveals all of the cytological and
architectural patterns of DCIS should be considered ADH. In
contrast, two very small ductal spaces with atypical cytologi-
cal and architectural features that hardly measure 1 mm in di-
ameter must be designated DCIS! Indeed, the above state-
ments by Page et al. clearly demonstrate that ADH and DCIS
are qualitatively the same and do not represent two separate
entities.

3. “DCIS is strongly suggested but is denied because the central
cell population has a higher nuclear cytoplasmic ratio that is
gradually lost towards the outer layer of proliferated cells.”

Comment: Why should all neoplastic intraductal cells dis-
play the same N/C ratios in order to be considered a part of
DCIS? What is the rationale behind this statement? The neo-
plastic epithelial cells of DCIS can simply show some variation
in their nuclear size. Therefore, it is not infrequent to see dif-
ferent N/C ratios among the neoplastic cells of DCIS. Besides,
the neoplastic cells of low-grade DCIS usually show only a mi-
nor degree of nuclear enlargement (as opposed to intermedi-
ate and high grades DCIS) and do not necessarily display a
high N/C ratio.

4. “A pattern recognized as ADH:…Occasionally, both pattern
and cell population appear diagnostic (for DCIS), but por-
tions of the spaces will be lined by cells maintaining a normal
columnar layer of luminal cells.”

Comment: Why should the presence of some normal-ap-
pearing epithelial cells in a duct exclude the possibility of a
neoplastic intraductal proliferation in the same duct that
exhibits cytologic and architectural features of DCIS? The
commonly used criterion of “partial involvement” (ADH) as
opposed to complete involvement of a duct (DCIS) by the
same type of atypical or neoplastic cells is not logical and is
not based on any scientific studies. It is merely an arbitrary
approach.

5.4.6 Comments on Quantitative Criterion 
of 2 mm (Tavassoli’s Criterion)

In 1990, Tavassoli and Norris introduced the arbitrary quantita-
tive criterion of 2 mm for separating ADH from DCIS and em-
phasized that if both the cytologic and architectural features of
intraductal carcinoma (DCIS) are present partially within one or
more ducts or completely involve one or more ducts that do not
exceed 2 mm in aggregate cross-sectional diameter, then the le-
sion qualifies as ADH [24, 29]. However, they also emphasized
that the latter group is qualitatively identical to low-grade DCIS.
Currently, Tavassoli strongly favors and enthusiastically advo-
cates the concept of DIN, believing that ADH and low-grade
DCIS represent the same type of intraepithelial neoplastic prolif-
eration that cannot be, and need not be, separated based on
(semi)quantitative criteria [25, 26, 28].

It must be emphasized that the designation of ADH was pro-
moted by Tavassoli at a time when mastectomy was the only treat-
ment for DCIS regardless of size or grade, in order to prevent mas-
tectomy for small lesions (Tavassoli, personal communication).

“I have submitted over 60 borderline cases to a number of
pathologists, and have found that in not a single one has there
been uniform agreement as to whether the lesion was benign or
malignant.… This is no reflection on the diagnostic abilities of
the pathologists; it is simply evidence that at the present time
there are certain lesions of the breast about which we apparent-
ly do not agree from the microscopic appearance only.”

J.C. Bloodgood
Cancer of the breast. Figures which show that education 

can increase the number of cures. JAMA 1916;66:552–553

5.4.7 Comments on the Treatment of ADH
The diagnosis of ADH in a core needle biopsy should be followed
by complete excision of the lesion. The size or distribution of
ADH in an excisional biopsy should be provided. Because the na-
ture of ADH and low-grade DCIS is basically the same, the ther-
apeutic options, particularly in small lesions, should also be the
same. Small areas of ADH and low-grade DCIS appear to be ade-
quately treated with excision alone (without radiation therapy).
Women with extensive low-grade DCIS may, however, benefit
from mastectomy. The optimal management is evolving as data
accumulate from a variety of prospective studies [7, 27, 30, 31].
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5.5 Ductal Intraepithelial Neoplasia 
(WHO: DIN1c–DIN3, DCIS)

5.5.1 Synonyms
Ductal carcinoma in situ (DCIS), intraductal carcinoma.

5.5.2 Information to be provided 
in the Surgical Pathology Report

● Grade of DIN (DCIS, nuclear grade, presence of necrosis)
● Type of DIN (DCIS, comedo, cribriform, micropapillary, solid,

apocrine type, etc.)
● Extent of DIN (DCIS, estimation of size or distribution)
● Status of the margin (positive, specify where; specify distance

from margin)
● Presence of microcalcifications (within or outside of DIN)

5.5.3 Macroscopy
When comedo DIN (DCIS) is extensive and necrotic debris is
abundant in the duct lumens, these areas may be apparent to the
naked eye. As a rule, however, other variants of intraductal carci-
noma are not grossly detectable.

5.5.4 Types of DIN (DCIS)
● Comedo type (comedo carcinoma): Characteristic features are

the presence of abundant intraluminal necrosis (necrotic de-
bris and numerous apoptotic bodies), severe nuclear atypia,
and, often, loosely cohesive epithelial cells. Mitotic figures can
be numerous. Periductal fibrosis or marked periductal lym-
phoplasmacytic infiltration may be present.

Caution

● In cases of comedo DCIS (DIN3, comedo type) with significant
reactive or desmoplastic stromal changes (with or without
lymphocytic infiltration), deeper levels should be ordered in
order to exclude invasion.

● A variant or subtype of comedo carcinoma in situ is the pleo-
morphic variant of clinging DCIS or high-grade DIN flat type.
This variant can easily be missed due to paucity of intralumi-
nal proliferation!
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● Cribriform type (Fig. 22): This type shows proliferation of a
uniform epithelial cell population forming a sieve-like
arrangement. The secondary lumens are more or less round-
ed. The epithelial bridges are rigid (“roman” bridges). A typi-
cal feature is formation of robust or rigid trabecular bars;
a trabecula is defined by Azzopardi as a row of cells with 
their long axes arranged more or less perpendicular to the
row’s long axis. The nuclei are round to ovoid and evenly dis-
tributed with minimal overlapping. The cytoplasmic borders
are often sharp. The nuclear atypia is often slight. Rare exam-
ples of cribriform DCIS can be associated with central necro-
sis or significant nuclear atypia (grade 2 or 3 DIN, DCIS).
Calcification can be prominent in the secondary lumens [2, 22,
23, 34, 39].

● Micropapillary type (Fig. 23): This type is characterized by a
homogeneous cell population of epithelial cells similar to that
described for the cribriform variant, with formation of rigid
epithelial tufts projecting into the lumens. These luminal pro-
jections do not contain fibrovascular cores. Frequent transi-
tional forms of DIN (DCIS) occur whereby the micropapillary
pattern appears to transform into the cribriform by forming
arcades and bridges. Although micropapillary DIN usually is
of low grade, sometimes it can be associated with central
necrosis or significant nuclear atypia (G2 or G3) [2, 3, 23, 27,
33, 34, 39].

Micropapillary DIN (DCIS) is more frequently multifocal and
even multicentric compared to other variants of DIN (DCIS).

Not infrequently, the proliferating cells of micropapillary DIN
(DCIS) are so crowded and overlapping that their individual 
cell borders and cytoplasm cannot be identified. This should 
not lead to a misinterpretation of “micropapillary” intraductal
hyperplasia.
● Solid type: This type displays a solid intraluminal prolifera-

tion of a homogeneous epithelial cell population with nuclear
atypia ranging from mild to severe atypia. The remaining sec-
ondary lumens can be irregular and slit-like.

Caution

● The presence of irregular and slit-like secondary lumens in
solid type of DIN (DCIS) may lead to the misinterpretation 
of UDH. One has to keep in mind that although the presence
of irregular and slit-like secondary lumens or a streaming 
pattern of proliferating cells is more typical of UDH, these fea-
tures by no means exclude DIN (DCIS). As mentioned before, it
is the cell population (homogeneous versus heterogeneous)
that basically distinguishes DIN (DCIS) from UDH.

● Papillary type: Refer to information on intraductal papilloma
and intraductal papillary carcinoma.

● Clear cell type (Fig. 25): Neoplastic epithelial cells show opti-
cally clear cytoplasm and distinct cell margins forming any of
the patterns (mostly cribriform, solid).

● Spindle cell variant (Fig. 26): This is a rare and difficult variant
that can easily be misinterpreted as UDH. But in contrast to
UDH, this variant is composed of a homogeneous cell popula-
tion of spindled epithelial cells (there is no admixture of
epithelial and modified myoepithelial cells). Therefore,
the neoplastic cells in this variant are negative for HMW-CK
(CK34BE12, CK5/6). The growth pattern is usually solid.

Caution

● The diagnosis of spindle cell variant of DIN (DCIS) requires
proper immunohistochemical examination. The differential
diagnosis includes UDH and florid proliferation of myoepithe-
lial cells or myoepitheliosis. In contrast to UDH, spindle cell
variant of DIN (DCIS) is negative for HMW-CK. The proliferat-
ing cells in myoepitheliosis intensely express myoepithelial
markers such as SM actin, SM myosin, p63, and CD10.

“Clinging” type (Figs. 19, 20, 27): As described by Azzopardi, this
variant shows very few layers of atypical epithelial cells lining the
structure of the origin.“Clinging” means that the neoplastic cells
are present peripherally while the lumen is almost empty. The al-
teration is predominantly cytological rather than architectural.
This type often merges into other variants of DIN (DCIS), but
when it is the dominant pattern, it is very easily missed. (For
more details, see the section on DIN flat type) [2].)
● Apocrine type (Figs. 27, 28): To qualify as apocrine DIN

(DCIS), the neoplastic cells should display abundant granular,
eosinophilic cytoplasm and moderate to severe atypia, often
with central necrosis. The neoplastic apocrine cells can show
solid, micropapillary, or cribriform patterns [31, 45].

Caution

● Because of the high frequency of apocrine metaplasia and in-
traductal apocrine hyperplasia in association with fibrocystic
changes, it is important to be particularly cautious in the diag-
nosis of apocrine DIN (DCIS). In the absence of necrosis and
significant nuclear atypia, one has to be extremely careful
about making the diagnosis of low-grade DCIS, apocrine
type.The presence of prominent nucleoli is not a helpful diag-
nostic criterion.

The neoplastic apocrine cells can be positive for HMW-CK
(CK34BE12, CK5/6)! The apocrine cells (metaplasia, hyperplasia,
intraductal carcinoma) are typically negative for estrogen recep-
tor (ER) and progesterone receptor (PR). The apocrine cells,
however, are often intensely positive for androgen receptor (AR).
● Cystic-hypersecretory variant (Fig. 29): A rare variant of DIN

(DCIS) that can easily be misinterpreted as fibrocystic change,
duct ectasia, or ductal hyperplasia. The cysts contain deep
eosinophilic, colloid-like secretory material and very often are
lined by only a few cell layers of atypical cells. In contrast to
cystic-hypersecretory ductal hyperplasia, the neoplastic cells
are negative for HMW-CK (CK5/6, CK14, CK34BE12).
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● Signet-ring cell type (Fig. 30): A very rare variant of DIN
(DCIS) associated with solid or papillary growth pattern.
Signet-ring cells may also occur in LIN.

5.5.5 Grading of DIN (DCIS; Figs. 23–28)
● Nuclear atypia (mild to severe)
● Presence of luminal necrosis

Both severe atypia and intraluminal necrosis: G3
Severe atypia without necrosis: G3
Mild atypia without necrosis: G1
Mild atypia with necrosis: G2
Moderate atypia with or without necrosis: G2

5.5.6 Extent (Distribution or Size) of DIN (DCIS)
Recommended approach: Measurements are obtained after the
sample is serially sectioned at 2–3-mm intervals. The tissue sec-
tions are arranged and processed in sequence. The distribution
of the lesion is based on direct measurement from the slide or 
estimation of the extension of the lesions in a sequential series 
of slides. Note that in practice, even direct measurements from
the slide can vary significantly, depending on whether the inter-
vening stroma between areas of DIN (DCIS) is included in the
measurement.

Systematic orientation, sectioning, and processing of the
biopsy specimen toward the nipple is one of the best ways to
estimate the extent of DIN (DCIS).

5.5.7 Assessment of the Margins of Resected Tissues
A margin is positive when tumor is bisected at the time of resec-
tion or when tumor is covered by the ink painted over the resec-
tion margin.

The distance between the edge of DIN (DCIS) closest to the
resection margin should be reported in millimeters (for exam-
ple,“DIN within 2–3 mm of the inked margin”). One should also
provide information on whether the proximity is focal (specify
which margin) or whether much of the DIN (DCIS) is in the
proximity of the margin [24, 26, 44].

Approximately 30% of samples with “negative” margins show
residual DIN (DCIS)!
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Fig. 16: Usual ductal hyperplasia.

Case history: A 39-year-old woman presented with
clinical and mammographic signs of fibrocystic
changes of her right breast. She was very anxious
and felt to have breast cancer. Fine needle aspira-
tion cytology and subsequently excisional biopsy
were performed.

Fig. 16.1: Fine needle aspiration cytology reveals
numerous cohesive epithelial clusters. The clusters
are composed of epithelial cells with round to oval
nuclei and myoepithelial cells with elongated or
bipolar nuclei.

Fig. 16.2: Some of the clusters show epithelial cells
with enlarged nuclei and a high nuclear-cytoplas-
mic ratio (Diff-Quik stain). Note the presence of a
second cell population showing small pyknotic or
elongated nuclei. Although the presence of a het-
erogeneous cell population (epithelial and myoep-
ithelial cells) is consistent with a benign prolifera-
tion, the fine needle aspiration was initially report-
ed as suspicious for malignancy.

Fig. 16.3: Excisional biopsy of the lesion revealed
an intraductal proliferation showing a heteroge-
neous cell population of epithelial cells (with round
to oval nuclei) and modified myoepithelial cells
(with elongated, dark, or bipolar nuclei). The sec-
ondary lumina are irregular and slitlike.

Fig. 16.4: A characteristic streaming growth pat-
tern is present; the proliferating cells and their nu-
clei have a parallel orientation of their long axes.
Note the heterogeneity of cell population and vari-
ation of size and shape of the secondary lumens. All
of these features are characteristic of usual ductal
hyperplasia (UDH).

Fig. 16.5: The proliferating cells of UDH are typical-
ly positive for high molecular weight cytokeratin
such as CK5/6.

Fig. 16.6: The proliferating cells in UDH show an
intense but heterogeneous positive immunoreac-
tion for CK5/6.

Fig. 16: Final remarks

● The most important diagnostic feature of
UDH is the heterogeneity of proliferating cells
(pleomorphism of divergent cell population)
that are composed of epithelial and modified
myoepithelial cells (poststem or progenitor
cells). The modified myoepithelial cells in UDH
often show elongated or bipolar dark nuclei.

● Immunohistochemistry for high molecular
weight cytokeratins (HMW-CKs) such as CK5/6,
CK14 or CK34BE12 is always positive in UDH
and shows an intense but heterogeneous 
immunoreaction of the proliferating cells. In
contrast, in the vast majority of cases, the 
immunoreaction of proliferating cells in duc-
tal intraepithelial neoplasia (ADH/DCIS) for
HMW-CK is negative.
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Fig. 17: Usual ductal hyperplasia 
(associated with myoepithelial hyperplasia 
or myoepitheliosis).

Case history: Routine screening mammogram on a
52-year-old woman revealed multiple clusters of
suspicious microcalcification in the upper outer
quadrant of the right breast. There was no grossly
apparent lesion on the cut surface of the excisional
biopsy.

Figs. 17.1 and 17.2: Sections show several ducts
with intraluminal epithelial proliferation associated
with microcalcification.

Fig. 17.3: Secondary lumens vary in size and
shape. Many angulated or slit-like lumens are pres-
ent.

Fig. 17.4: The cell population of proliferating cells
is quite heterogeneous, consisting of epithelial and
modified myoepithelial cells. A very distinctive
streaming or swirling growth pattern is present.
Note the uneven distribution of nuclei and indis-
tinct cytoplasmic borders.

Figs. 17.5 and 17.6: Immunohistochemistry for
high molecular weight cytokeratin (CK5/6) displays
a heterogeneous (mosaic-like) positivity character-
istic for usual ductal hyperplasia.

Figs. 17.7 and 17.8: Immunohistochemistry for
smooth muscle actin shows a positive reaction in
some spindle cell areas with streaming or swirling
pattern. Indeed, based on the morphology and im-
munohistochemistry for smooth muscle actin,
these areas can be considered myoepitheliosis.

Fig. 17: Final remarks

● This case nicely demonstrates different cell
populations of epithelial and myoepithelial
cells in a florid ductal hyperplasia.The positive
reaction for high molecular weight cytoker-
atins such as CK34BE12, CK5/6, or CK14 is a
very characteristic feature of usual ductal hy-
perplasia (UDH).While the proliferating cells of
UDH are usually negative for smooth muscle
actin, S100 protein (another myoepithelial
marker) is typically intensely positive in UDH.
The CK5/6 and S100-protein-positive prolifer-
ating cells are closely related to myoepithelial
cells. These cells have been designated as
modified myoepithelial cells, poststem cells, or
progenitor cells.

● The main differential diagnosis in this case is
spindle cell variant of DIN (DCIS), which can
closely mimic UDH. The neoplastic cells of
spindle cell DIN (DCIS) are, however, negative
for CK5/6.
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Fig. 18: Usual ductal hyperplasia (UDH) 
associated with central necrosis 
and multiple foci of pseudoinvasion.

Case history: A 34-year-old woman had an abnor-
mal mammogram of her left breast, showing a part-
ly irregular lesion. It was interpreted as highly suspi-
cious for cancer.

Figs. 18.1 and 18.2: Low magnification of the le-
sion shows slit-like secondary lumens containing
central necrosis.

Fig. 18.3: Intraductal proliferation associated with
luminal necrotic cell debris.

Fig. 18.4: Higher magnification showing a mixed
or heterogeneous cell population of proliferating

cells with partly round to ovoid and partly spindle-
shaped or bipolar nuclei. The heterogeneity of pro-
liferating cells is characteristic of UDH.The presence
of central necrosis in some areas of the lesion is,
however, worrisome.

Figs. 18.5 and 18.6: In addition, some areas of the
lesion display small epithelial clusters and glands
with irregular arrangement. The irregular and infil-
trating growth pattern of the glands and solid
structures is certainly another worrisome finding in
this case.
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Fig. 18.7: Small epithelial clusters in a background
of altered stroma, which is infiltrated by lympho-
cytes and histiocytes.

Figs. 18.8 and 18.9: Immunohistochemistry for
CK5/6 shows an intense positive reaction that is
typical for UDH.

Fig. 18.10: In addition to the positive intraductal
cells, CK5/6 shows positive glands and solid epithe-
lial structures with irregular arrangement. Indeed,
these glands are connected to the larger and
branching ducts but appear to be separated and in-
vasive due to tangential sectioning.

Fig. 18.11: Another area of the lesion that simu-
lates an infiltrating ductal carcinoma.

Fig. 18.12: Immunohistochemistry for p63 clearly
shows a myoepithelial cell component within the
glands with infiltrating features. Several other my-
oepithelial markers such as CD10, smooth muscle
actin, and calponin were also positive in these
glands (not shown).

Fig. 18: Final remarks

● This challenging and very exceptional case
caused serious diagnostic problems for sever-
al pathologists. Based on the hematoxylin and
eosin sections, many pathologists called it 
invasive ductal carcinoma. The intraductal
component of the lesion was also regarded as
intraductal carcinoma with central necrosis
(DCIS, G2) by several pathologists.

● Keep in mind that abundant central necrosis
may rarely occur in florid ductal hyperplasia
and should not be used as a single diagnostic
criterion of malignancy. One should also be
aware of the fact that usual ductal hyperplasia
can also be associated with pseudoinvasion
(synonym infiltrative epitheliosis).The identifi-
cation of myoepithelial cells (use of high-pow-
er magnification and immunohistochemistry
for myoepithelial markers) is crucial to avoid
misinterpretation of such complex but benign
breast lesions.
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Fig. 19: Low-grade ductal intraepithelial 
neoplasia (DIN) flat type (flat epithelial atypia).

Fig. 19.1: Low magnification of a duct showing
minimal epithelial cell proliferation.

Fig. 19.2: Another area of the same case revealing
a large duct with prominent apical snouts.

Fig. 19.3: Rigid dilation of a small duct lined by
two or three cell layers of monotonous epithelial
cells.

Fig. 19.4: One or two cell layers of epithelial cells
with apical snouts. Note the loss of polarity of lumi-
nal epithelial cells.

Figs. 19.5 and 19.6: The ducts are lined by a homo-
geneous cell population of mildly atypical epithe-
lial cells showing hyperchromatic nuclei. Note that
the alteration mainly affects the luminal epithelial
cells at the expense of the basally located myoep-
ithelial cells. The myoepithelial cells are attenuated.
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Figs. 19.7, 19.9, and 19.11: A case with blunt duct
adenosis with typical simultaneous alteration
(hypertrophy) of epithelial and myoepithelial
cells. The epithelial cells reveal numerous apical
snouts.

Figs. 19.8, 19.10, and 19.12: A case with DIN flat
type, low grade (flat epithelial atypia) showing di-
lated ducts lined by very few cell layers of mildly
atypical cells. Note that the alteration mainly affects
the luminal epithelial cells and that the myoepithe-
lial cells are attenuated. In other words, there is no
simultaneous alteration or hypertrophy of myo-
epithelial and myoepithelial cells in DIN flat type.
The luminal cells of low-grade DIN flat type are
composed of monotonous (homogeneous) epithe-
lial cells.

Fig. 19: Final remarks

● Apical snouts often occur in both blunt duct
adenosis and low-grade DIN flat type. There-
fore, the presence of apical snouts is not a
helpful diagnostic feature for distinguishing
between blunt duct adenosis and DIN flat
type.

● To discriminate between BDA and DIN flat
type, one should always pay particular atten-
tion to the cell population (homogeneous ver-
sus heterogeneous luminal cells) in the in-
volved ducts and evaluate the accompanying
myoepithelial cell alteration (hypertrophy ver-
sus attenuation).

● The luminal epithelial cells in blunt duct
adenosis may show enlarged nuclei and
prominent nucleoli. These features alone,
however, should not lead to the diagnosis of
DIN flat type (flat epithelial atypia).

● While the luminal cells in blunt duct adenosis
show a heterogeneous positive reaction for
CK5/6, the neoplastic cells of DIN flat type are
characteristically negative for CK5/6.

● Like lobular intraepithelial neoplasia, low-
grade DIN flat type is often multifocal. The
evaluation of resection margins for low-grade
DIN flat type is therefore meaningless. Regular
(annual) clinical and mammographic exami-
nations of patients with low-grade DIN flat
type (flat epithelial atypia) are prudent.
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Fig. 20: Low-grade ductal intraepithelial 
neoplasia (DIN1), predominantly of flat type.

Case history: A 38-year-old woman presented with
an abnormal mammogram of her left breast, show-
ing several clusters of suspicious microcalcifications
(upper inner quadrant). There was no palpable
breast mass.

Fig. 20.1: At low magnification, several cysts with
luminal secretions are present. Some cysts show lu-
minal microcalcifications. This part of the lesion
closely resembles fibrocystic changes.

Fig. 20.2: Another area of the lesion with adenosis-
like pattern associated with microcalcifications.

Figs. 20.3 and 20.4: Focally, the ducts display in-
traepithelial proliferation with cribriform or micro-
papillary growth pattern.

Figs. 20.5 and 20.6: Several areas of the lesion
reveal dilated ducts lined by a very few cell layers of
epithelial cells showing apical snouts.

Figs. 20.7 and 20.8: This particular focus of the
lesion demonstrates a transition from DIN flat type
(flat epithelial atypia) to a more solid luminal prolif-
eration. Note the cytomorphological similarities
between the cells in the flat and solid areas.
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Fig. 20.9: Higher magnification of Fig. 20.8, show-
ing the same cell type with mild atypia in both flat
and solid areas.

Fig. 20.10: Higher magnification showing the tran-
sition of a flat into a micropapillary proliferation.
The morphological similarity of epithelial cells in ar-
eas with different growth pattern is striking.

Fig. 20.11: A small dilated duct containing ba-
sophilic, mucoid luminal material and a few apop-
totic cells in the lumen.

Fig. 20.12: Cystically dilated ducts lined by one
layer of epithelial cells. Note numerous small micro-
calcified structures admixed with luminal cell de-
bris.

Fig. 20.13: Microcalcifications of laminated type in
a duct lined by only one layer of atypical epithelial
cells. The basally located myoepithelial cells are 
attenuated.

Fig. 20 14: Other cysts are lined by three to five lay-
ers of mildly atypical cells. The cells are homoge-
neous (monotonous) in appearance.

Fig. 20.15: One area with transition from a flat le-
sion into a solid fungus-like structure. The prolifer-
ating cells are homogeneous and lack a modified
myoepithelial cell component.

Fig. 20.16: While there is no apparent mitotic ac-
tivity or proliferation among the cells of DIN flat
type, some areas show apoptotic bodies in the lu-
mens.The lining epithelial cells show a mild degree
of nuclear atypia. Note the attenuation of myo-
epithelial cells, which is a common feature of DIN
flat type.

Fig. 20: Final remarks

● Many pathologists have reviewed this case.
While many called it fibrocystic changes asso-
ciated with microcalcifications and focal areas
of atypical ductal hyperplasia, several others
interpreted this lesion as a low-grade DCIS
with a combination of clinging, cribriform, and
micropapillary growth patterns.

● This case represents an example of a low-
grade DIN that shows predominantly flat 
and only focal cribriform and micropapillary
growth patterns.

● This type of breast lesion is often multifocal.
Evaluation of resection margins in such cases
is, therefore, not meaningful. Like lobular 
intraepithelial neoplasia, regular clinical and
mammographic follow-up of patients with
this type of low-grade neoplastic breast lesion
is advised.
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Fig. 21: Low-grade ductal intraepithelial 
neoplasia (DIN1), cribriform type 
(atypical ductal hyperplasia).

Case history: A routine screening mammogram was
performed on a 48-year-old woman. It showed a
well-circumscribed tumor (2 cm) that proved to be
a fibroadenoma histologically. One section of the
excisional biopsy showed an intraductal prolifera-
tive lesion 1 cm away from the fibroadenoma, as
shown below.

Fig. 21.1: Multiple ducts show intraductal prolifer-
ation with several rounded rigid secondary lumens
with a cribriform growth pattern.

Fig. 21.2: Proliferating epithelial cells in a duct
forming rigid secondary lumens and cribriform
structures that contain fragmented secretory-like
luminal material. The proliferating cells are relative-
ly monotonous in appearance. Immunohistochem-
istry for CK5/6 was negative in the proliferating
ductal cells (not illustrated), which is a typical find-
ing for atypical ductal hyperplasia (ADH) and ductal
carcinoma in situ (DCIS).

Fig. 21: Final remarks

● This case demonstrates a common diagnostic
problem in breast pathology. The distinction
between ADH and low-grade DCIS is difficult,
if not impossible, in this case. Whereas several
pathologists called this neoplastic lesion ADH,
many others favored low-grade DCIS.

● There is no question that cells in ADH are neo-
plastic and do not differ qualitatively from
those of low-grade DCIS. If one still wants to
separate between ADH and low-grade DCIS in
this case, the diagnosis of ADH would be more
appropriate in order to avoid the term cancer.
Using arbitrary criterion of 2 mm, this lesion
would also be classified as ADH.

● It is important to keep in mind that ADH and
low-grade DCIS represent morphologically,
immunohistochemically, and genetically very
close, if not identical, neoplastic breast lesions.
The best designation for this type of breast 
lesion is, therefore, low-grade ductal intra-
epithelial neoplasia.
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Fig. 22: Low-grade ductal intraepithelial 
neoplasia (DIN) with trabecular (arcade) 
formation.

Case history: A 30-year-old woman presented with
fibrocystic changes clinically and mammographi-
cally. Histology revealed several ducts with partial
intraluminal proliferation. One duct with partial in-
volvement is described below.

Fig. 22.1: An intraductal proliferative lesion char-
acterized by a homogeneous cell population of
mildly atypical epithelial cells forming a rigid (ro-
man) bridge or a trabecula.

Fig. 22.2: At higher magnification, the trabecular
(arcade) formation shows a row of epithelial cells
(without a modified myoepithelial cell component)
with their long axes arranged perpendicular to the
long axis of the row.

Fig. 22.3: Another area of the robust trabecular bar
or roman bridge showing one cell type (homoge-
neous cell population of mildly atypical epithelial
cells). The cell population and nuclear orientation
(perpendicular arrangement to the long axis of the
row) are highly characteristic for DIN (DCIS).

Fig. 22: Final remarks

● Partial ductal involvement by atypical (neo-
plastic) cells is often considered a diagnostic
criterion for separation between ADH and
low-grade DCIS. This case is another example
demonstrating that ADH and low-grade DCIS
represent, cytologically and architecturally,
the same low-grade neoplastic ductal lesion.

● A separation between ADH and low-grade
DCIS based on the criterion of partial ductal
involvement is not evidence-based. Cases
with partial ductal involvement showing crib-
riform or micropapillary growth patterns and
low-grade nuclear atypia should, therefore,
be called low-grade DIN.
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Fig. 23: Ductal intraepithelial neoplasia 
(DIN, DCIS), predominantly of low-grade (DIN1)
and focally of intermediate grade (DIN2).

Case history: A 35-year-old woman presented for
evaluation of a palpable soft mass at the 9 o’clock
position in the left breast. Mammography revealed
some irregular areas with microcalcifications.

Fig. 23.1: Ducts with intraluminal proliferations
showing micropapillary and cribriform structures.
One duct displays intraluminal necrosis.

Fig. 23.2: A rigid bridge in a duct. The proliferating
cells are uniform with subtle nuclear atypia.

Fig. 23.3: A rigid micropapillary structure in a duct
showing homogeneous epithelial cells with mild
nuclear atypia.

Fig. 23.4: Confluent micropapillary structures form-
ing a cribriform growth pattern of atypical (neo-
plastic) epithelial cells.

Fig. 23.5: A homogeneous cell population of mild-
ly atypical cells showing a cribriform growth pat-
tern. Note the regular arrangement of the nuclei
and the rounded secondary lumens.

Fig. 23.6: Immunohistochemistry for CK5/6 shows
a typical negative reaction of the neoplastic ductal
cells. Ducts with central necrosis are also negative
for CK5/6.
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Fig. 23.7: Negative immunoreaction of solid areas
of DIN (DCIS) for CK5/6.

Fig. 23.8: Imprint cytology of the cut surface of the
excisional biopsy (fresh material) in this case shows
a cohesive cell cluster consisting of a homogeneous
cell population with no myoepithelial component
(Diff-Quik stain).

Fig. 23.9: Neoplastic ductal epithelial cells with 
micropapillary growth pattern. Note the similarity
of atypical cells in the imprint cytology (Fig. 23.8)
and the corresponding histology (Fig. 23.9).

Fig. 23.10: Neoplastic epithelial cells with hyper-
chromatic nuclei forming an early cribriform struc-
ture.

Fig. 23.11: While high molecular weight cytoker-
atin (CK5/6) shows a positive reaction in myoep-
ithelial cells, the proliferating epithelial cells are
negative for it.

Fig. 23: Final remarks

● This case demonstrates an example of DIN
(DCIS) with cribriform and micropapillary
growth patterns. While most areas of the le-
sion show low-grade nuclear atypia and lack
luminal necrosis, a few areas reveal ducts with
central necrosis.

● The presence of even focal necrosis in DIN jus-
tifies an upgrade from low to intermediate
grade.This case, therefore, represents a combi-
nation of low-grade and intermediate-grade
DIN (DIN 1 and DIN2 or DCIS G1 and G2).
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Fig. 24: Ductal intraepithelial neoplasia (DIN),
intermediate grade (DIN2, DCIS, G2).

Case history: Routine screening mammogram was
performed on a 60-year-old woman in 1997. Fol-
low-up was suggested because of asymmetric den-
sities. Another mammogram was done in 1999 and
revealed some areas with microcalcifications, which
were interpreted as suspicious for malignancy.

Fig. 24.1: Imprint cytology of the cut surface of the
excisional biopsy (fresh surgical specimen) shows
at low magnification abundant necrotic back-
ground. In addition, there are isolated cells and clus-
ters of epithelial cells (Diff-Quik stain).

Fig. 24.2: Higher magnification of imprint cytology
reveals cell debris admixed with cohesive atypical
epithelial cells.

Fig. 24.3: Histology of the lesion shows a duct with
intraepithelial neoplastic cells with micropapillary
and cribriform growth patterns. The luminal secre-
tory-like material is fragmented and shows several
apoptotic bodies at its periphery.

Fig. 24.4: A duct with cribriform growth pattern
and low-grade nuclear atypia. Note the presence of
central necrosis or abundant aggregates of apop-
totic bodies.

Fig. 24: Final remarks

● Although the neoplastic cells in this case show
low-grade nuclear atypia, this lesion should be
classified as intermediate-grade DIN (DIN2 or
DCIS, G2) based on central necrosis.

● The presence of even abundant central necro-
sis in DIN without high-grade nuclear atypia
does not justify designation of high-grade DIN
(DIN3). A high-grade DIN (DIN3) must show
high-grade nuclear atypia with or without
central necrosis.
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Fig. 25: Ductal intraepithelial neoplasia 
(DIN, DCIS), clear cell type.

Case history: A 66-year-old woman underwent a
routine screening mammogram, which showed 
abnormal areas with microcalcifications of her right
breast.

Figs. 25.1 and 25.2: Several ducts show solid intra-
ductal proliferation partly associated with central
necrosis.

Fig. 25.3: The intraepithelial neoplastic cells show
abundant clear cytoplasm.

Fig. 25.4: Neoplastic epithelial cells with clear cy-
toplasm. Note the presence of luminal necrosis.

Figs. 25.5 and 25.6: At higher magnification the tu-
mor cells display mild and focally moderate nuclear
atypia.The tumor cells show abundant clear (glyco-
gen-rich) cytoplasm and distinct cytoplasmic bor-
ders.

Fig. 25: Final remarks

● Clear cell variant of DIN (DCIS) is usually of
grade 2 and shows moderate nuclear atypia
with or without central necrosis.
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Fig. 26: Ductal intraepithelial neoplasia 
(DIN, DCIS), spindle cell variant 
with neuroendocrine differentiation.

Case history: A 47-year-old woman presented for a
routine screening mammogram. It showed small
irregular areas without microcalcification in her left
breast. Core needle biopsy revealed atypical ductal
proliferation. Excisional biopsy of the lesion was
subsequently performed. There was no grossly 
apparent lesion on the cut surface of the surgical
specimen.

Figs. 26.1 and 26.2: Low magnification of the le-
sion shows a predominantly solid intraductal prolif-
eration.

Figs. 26.3 and 26.4: Solid intraductal proliferation
shows two cell types consisting of centrally located
spindle cells with scant cytoplasm and peripherally
located atypical cells with pale to eosinophilic and
more cytoplasm.

Figs. 26.5 and 26.6: Some ducts also display
rounded secondary lumens and cribriform (or
rosette-like) growth pattern. The neoplastic cells
show hyperchromatic and enlarged nuclei.

Fig. 26: Final remarks

● The main differential diagnosis in this case is
florid ductal hyperplasia or usual ductal hy-
perplasia (UDH). The presence of two cell
types could easily be misinterpreted as an 
admixture of epithelial and modified myo-
epithelial cells (progenitor cells), which is char-
acteristic for UDH.The presence of a cribriform
growth pattern or rosette-like structures, how-
ever, is not consistent with the interpretation
of UDH. One should keep in mind that the
spindle cell variant of DIN (DCIS) often closely
resembles UDH. In contrast to UDH, the neo-
plastic cells of DIN, spindle cell variant are 
negative for high molecular weight cytoker-
atins such as CK5/6 and CK14.

● Immunohistochemistry for CK5/6 was done in
this case and revealed a completely negative
reaction of the proliferating ductal cells (not
shown).The neoplastic cells in this variant of
DIN often show different epithelial cell types
with neuroendocrine differentiation. Immuno-
histochemistry for synaptophysin and chro-
mogranin were also performed in this case
(not shown) and revealed a heterogeneous
positive reaction of tumor cells.
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Fig. 27: High-grade ductal intraepithelial 
neoplasia (DIN3)-flat type with apocrine features 
(pleomorphic variant of clinging carcinoma 
in situ or DCIS, G3).

Case history: A 34-year-old woman with a positive
family history of breast cancer (sister) presented
with an abnormal mammogram of the left breast.
No palpable breast lesion was present.

Figs. 27.1 and 27.2: Excisional biopsy of the lesion
shows cystically dilated ducts lined by apocrine
cells showing eosinophilic cytoplasm. Note the
presence of luminal fragmented, not uniform, secre-
tory-like material.

Figs. 27.3 and 27.4: Higher magnification of the 
lesion demonstrates one or two layers of markedly
atypical cells with hyperchromatic nuclei and irreg-
ular chromatin distribution. The atypical cells dis-
play eosinophilic cytoplasm. Note the attenuation
of peripherally located myoepithelial cells.

Fig. 27.5: High-power magnification reveals se-
vere nuclear atypicality.

Figs. 27.6 and 27.7: Immunohistochemistry for
HER2/neu shows an intense (3+) and diffuse posi-
tive reaction of highly atypical epithelial cells.

Fig. 27.8: The highly atypical neoplastic cells dis-
play positive nuclear immunoreactivity for andro-
gen receptor. The tumor cells, however, were nega-
tive for estrogen receptors and progesterone re-
ceptors (not shown).

Fig. 27: Final remarks

● This type of DIN (DCIS) can easily be over-
looked or misinterpreted as fibrocystic changes
with apocrine metaplasia. The presence of ab-
normal and fragmented luminal secretion,
even in the absence of significant epithelial
proliferation, should lead to examination of
the lesion at higher magnification in order to
recognize cytological atypia of the luminal
cells.

● This case demonstrates that DIN flat type is
not always of low grade and rarely can show
high-grade nuclear atypia (with or without lu-
minal necrosis). This high-grade variant of DIN
flat type has been designated as pleomorphic
variant of clinging carcinoma (in situ).

● The highly atypical cells in this variant of DIN
flat type (DIN3-flat type) very often overex-
press HER2/neu and are positive for androgen
receptors.The tumor cells in DIN3 flat type are,
however, typically negative for estrogen and
progesterone receptors.
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Fig. 28: High-grade ductal intraepithelial 
neoplasia (DIN3, DCIS, G3) associated 
with sclerosing adenosis simulating invasive 
ductal carcinoma.

Case history: A 50-year-old woman presented 
with a palpable firm nodule of her right breast 
(upper outer quadrant). Her mammography re-
vealed an ill-defined tumor, highly suspicious for
breast cancer. Excisional biopsy of the lesion re-
vealed a 1.4¥1¥0.6-cm greyish-white tumor with
some irregular borders.

Figs. 28.1 and 28.2: At low magnification, the le-
sion shows some areas with organoid, lobulated
growth pattern. Several ducts also show cribriform
intraluminal proliferation. Some of the ducts show
luminal necrosis. In addition, there are several small
glands with irregular outlines that appear suspi-
cious for invasion at low magnification.

Figs. 28.3 and 28.4: Areas with infiltrative growth
pattern are adjacent to noninvasive or intraductal
proliferation with cribriform pattern and central
necrosis.

Figs. 28.5 and 28.6: Higher magnification of small
glands reveals irregular tubules and solid structures
with severe nuclear atypia.

Figs. 28.7 and 28.8: While the tubules with high-
grade nuclear atypia seem to be invasive, they con-
tain attenuated myoepithelial cells recognizable at
higher magnification.The attenuated myoepithelial
cells show bipolar or spindle-shaped dark nuclei
and hardly visible cytoplasm.
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Figs. 28.9 and 28.10: Immunohistochemistry for
smooth muscle actin reveals an attenuated cell
layer of basally located myoepithelial cells.

Figs. 28.11 and 28.12: Immunohistochemistry for
calponin showing myoepithelial cells within the
highly atypical glands.

Fig. 28.13: Immunohistochemistry for CD10, an-
other myoepithelial marker, clearly demonstrates a
positive reactivity of myoepithelial cells.

Fig. 28.14: Immunohistochemistry for HER2/neu
showing an intense (3+) and diffuse reaction of
glands with a pseudoinvasive pattern.

Fig. 28.15: Immunohistochemistry for HER2/neu
reveals a strong reaction in an area with a cribriform
growth pattern.

Fig. 28.16: Pseudoinvasive glands with highly
atypical cells are positive for HER2/neu.

Fig. 28: Final remarks

● This challenging case has been reviewed by
numerous pathologists. Because of the infil-
trative growth pattern, complexity of the 
lesion, and presence of high-grade nuclear
atypia, many reviewers made a definitive diag-
nosis of poorly differentiated invasive ductal
carcinoma.The presence of myoepithelial cells
within the highly atypical glands has been
overlooked by several pathologists.

● The irregularity and pseudoinvasive glandular
pattern in this case is due to the combination
of DIN (DCIS) and sclerosing adenosis. Several
areas outside of the nodule also revealed scle-
rosing adenosis (not shown). It is very likely
that high-grade DIN (DIN3) in this case ex-
tends to areas of sclerosing adenosis or per-
haps arises in areas of sclerosing adenosis
closely mimicking an infiltrative process.

● In addition to low-power examination, one
should always make use of high-power mag-
nification in order to identify myoepithelial
cells and evaluate cytological details.
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Fig. 29: Cystic-hypersecretory variant of ductal
intraepithelial neoplasia (DIN, DCIS).

Case history: A 36-year-old woman presented with
a palpable mass in the upper inner quadrant of her
right breast. Ultrasonographic examination showed
multiple cystic areas up to 3 cm in diameter.

Figs. 29.1 and 29.2: Gross appearance of the lesion
showing cysts containing thick yellow secretory
material.

Figs. 29.3 and 29.4: The lesion shows numerous
cystically dilated ducts containing homogeneous,
eosinophilic secretory material.

Figs. 29.5 and 29.6: Deeply eosinophilic or colloid-
like secretory material in the lumen of cystically di-
lated ducts. The overall appearance of the lesion
closely resembles thyroid tissue.
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Fig. 29.7: A close examination of the cysts reveals
that some are associated with intraepithelial prolif-
eration.

Fig. 29.8: Higher magnification of Fig. 29.7, dis-
playing epithelial proliferation with micropapillary
growth pattern.

Figs. 29.9 and 29.10: Another cystic area showing
early cribriform structures at higher magnification.
Note the cytological atypia and the monotony of
the cell population.

Fig. 29.11: Some cysts are lined by few cell layers
of mildly to moderately atypical epithelial cells.
Note the irregularity of chromatin distribution.

Fig. 29.12: Rigid micropapillary structures consist-
ing of a homogeneous cell population of atypical
epithelial cells.

Fig. 29: Final remarks

● Cystic-hypersecretory variant of intraductal
hyperplasia should be considered in the dif-
ferential diagnosis in this case. The cell popu-
lation in hyperplasia with cystic-hypersecreto-
ry features is always heterogeneous consist-
ing of epithelial and modified myoepithelial
cells. In contrast to hyperplasia, the proliferat-
ing epithelial cells in this case are homoge-
nous and focally form cribriform or micropap-
illary structures.While the immunohistochem-
istry for CK5/6 is positive in hyperplasia, it is
predominantly negative in DIN (DCIS), includ-
ing its cystic-hypersecretory variant.
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Fig. 30: High-grade ductal intraepithelial 
neoplasia (DIN3, DCIS, G3) with signet-ring cells.

Case history: A 53-year-old woman had an abnor-
mal mammogram of her left breast showing multi-
ple clusters of suspicious microcalcifications. Core
needle biopsy was done and showed several areas
with high-grade DIN (DIN3 or DCIS, G3). An excision-
al biopsy was performed.

Figs. 30.1 and 30.2: Several areas show solid in-
traepithelial proliferations associated with central
necrosis and microcalcification.

Figs. 30.3 and 30.4: Ductal intraepithelial neopla-
sia with solid growth pattern showing highly atypi-
cal cells associated with luminal cellular debris
(apoptotic bodies).

Figs. 30.5, 30.6, and 30.7: Several ducts display
highly atypical and hyperchromatic, eccentric nu-
clei and abundant mucinous cytoplasm. These 
neoplastic cells fulfill the morphologic criteria for
signet- ring cells. Special stains (PAS after diastase
and alcian blue) were positive (not shown) in the
signet-ring cell component of this high-grade DIN.

Fig. 30.8: Immunohistochemistry for HER2/neu
shows a diffuse and 3+ reaction in the tumor cells
with or without signet-ring cell differentiation.
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6 6.1 Central Papilloma

Located in major ducts and the subareolar region.

6.1.1 Synonyms
Macroscopic papilloma, gross papilloma.

6.1.2 Macroscopy
May be grossly or only microscopically evident. Subareolar pa-
pilloma can cause cystic dilatation of the ducts (intracystic pal-
pable tumor, 3–4 cm in diameter). Hemorrhage and necrosis
may be present.

6.1.3 Microscopic Features (Figs. 31a and 31b)
● Epithelial fronds are supported by a fibrovascular stroma.
● Epithelial cells line the luminal aspect of the papillae, and a

myoepithelial cell layer is invariably present between the
epithelial cells and the basement membrane.

● Areas with apocrine metaplasia can be present.
● Solid and fenestrated epithelial hyperplasia, as well as stratifi-

cation of the epithelial cells without cytologic atypia, can be
present.

● Hemorrhagic infarction secondary to the torsion of some the
fronds or the entire papilloma occurs occasionally.

● Squamous metaplasia is seen occasionally within papilloma,
particularly in areas of infarction and around sites of needle
core biopsy.

● Rarely, mucinous, clear cell, and sebaceous metaplasia can
occur.

● Usually occurs as a solitary tumor. Rarely, it can be multiple.

Caution

● Central papilloma can be associated with florid intraductal
hyperplasia (UDH). The proliferating cells may show large 
nuclei with increased nuclear-cytoplasmic (N/C) ratio and
prominent nucleoli. In rare cases, papillomas associated with
florid ductal hyperplasia may show central necrosis. These
features should not be misinterpreted as atypia or carcinoma.
The heterogeneity of proliferating cells (epithelial and modi-
fied myoepithelial cells) is a characteristic feature of usual
ductal hyperplasia (UDH). If there is any doubt about the 
nature of the proliferating cells within the papilloma, im-
munohistochemistry with an antibody against high molecu-
lar weight cytokeratin (HMW-CK), such as CK5/6, needs to be
performed [25].

CHAPTER 6 Intraductal Papillary Neoplasms

● The diagnosis of papilloma in a core needle biopsy should
lead to excisional biopsy of the breast lesion.

● Although the presence of myoepithelial cells is typical for pa-
pilloma, it does not invariably exclude the diagnosis of intra-
ductal papillary carcinoma. The absence of a myoepithelial
cell layer in a papillary neoplasm of the breast however,
is highly indicative of an intraductal papillary carcinoma [3, 5,
12, 17, 22].

● Atypical intraductal papillomas (Fig. 35) are characterized by
the presence of a focal atypical epithelial proliferation with
low-grade nuclei (low-grade intraepithelial neoplasia). Such
intraepithelial proliferations may be interpreted as either
atypical intraductal hyperplasia or low-grade DCIS arising in
the background of papillomas (Fig. 35). The significance of
atypia within the papilloma is still not clear and is obscured
by the frequent concurrent presence of atypia within the sur-
rounding breast parenchyma [14]. It seems that if epithelial
atypia is confined to the papilloma (no atypia in the sur-
rounding breast tissue), the risk of subsequent invasive carci-
noma is similar to that of non-atypical papilloma [14].

6.2 Peripheral Papilloma

6.2.1 Synonyms
Microscopic papilloma, multiple peripheral papillomas (papillo-
matosis).

6.2.2 Macroscopy
Often grossly normal cut surface. Occasionally, fine granular cut
surface.

6.2.3 Microscopic Features (Figs. 32, 33)
● Multiple intraductal papillary projections within the terminal

duct-lobular units (TDLUs) are present that show two cell
layers of epithelial and myoepithelial cells.

● Can be associated with UDH: proliferation of a heterogeneous
cell population with divergent cell differentiations (epithelial,
modified myoepithelial cells with or without apocrine meta-
plasia), irregular secondary lumens, streaming pattern, and
lack of rigid intraluminal bridges.

● Can be associated with ductal intraepithelial neoplasia (DIN;
atypical ductal hyperplasia [ADH] or ductal carcinoma in situ
[DCIS]).

● Can be very complex, associated with sclerosing adenosis with
pseudoinfiltrating pattern.



Caution

● A peripheral papilloma with stromal sclerosis may simulate
an invasive breast carcinoma, microscopically.

6.3 Sclerosing Papilloma

6.3.1 Definition
A variant of papilloma (central or peripheral type) with exten-
sive stromal sclerosis, leading to prominent areas of hyaliniza-
tion, distortion, and pseudoinvasive patterns [8].

6.3.2 Microscopic Features (Figs. 33 and 34)
● At low magnification, the papillary and intraductal nature is

readily identified.
● Sometimes a stellate pattern of central fibrosis occurs, simu-

lating a radial scar.
● The sclerotic areas usually displays distorted, entrapped

tubules, mimicking an infiltrating carcinoma.
● At higher magnification, a layer of myoepithelial cells (even

attenuated) is present within the papillary projections and the
entrapped and distorted glands.

● In some planes of the section, the lesion may occasionally
appear as solid intraductal proliferations (solid variant of in-
traductal papilloma). Deeper levels, however, often reveal a
few papillary processes.

● Sclerosing papilloma can be associated with sclerosing adeno-
sis. In fact, some papillomas reflect extension of sclerosing
adenosis into the duct lumen (invagination of sclerosing
adenosis into the duct wall).

Caution

● This lesion can easily be mistaken for infiltrating ductal carci-
noma, particularly in core needle biopsies and frozen sec-
tions. As a rule, a definite diagnosis of papillary neoplasms of
the breast should not be made based on frozen sections.

● Sclerosing papilloma with pseudoinfiltrative growth pattern
can easily be misinterpreted as invasive carcinoma. In a 
difficult case of sclerosing papilloma, immunohistochemistry
for myoepithelial cells (SM actin, p63, CD10, etc.) can be very
helpful.
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1. Agoff SN, Lawton TJ. Papillary lesions of the breast with and with-

out atypical ductal hyperplasia: can we accurately predict benign
behavior from core needle biopsy? Am J Clin Pathol 2004;122:440–
443.

2. Azzopardi JG, Salm R. Ductal adenoma of the breast: a lesion which
can mimic carcinoma. J Pathol 1984;144:11–23.

3. Azzopardi GL. Papilloma and papillary carcinoma. In: Problems in
breast pathology. WB Saunders, Philadelphia, 1979, pp. 150–166.

4. Bardales RH, Suhrland MJ, Stanley MW. Papillary neoplasms of the
breast: fine needle aspiration findings in cystic and solid cases.
Diagn Cytopathol 1994;10:336–341.

5. Carter D. Intraductal papillary tumors of the breast. A study of 78
cases. Cancer 1977;39:1689–1692.

6. Ciatto S, Andreoli C, Cirillo A, et al. The risk of breast cancer subse-
quent to histologic diagnosis of benign intraductal papilloma: fol-
low-up study of 339 cases. Tumori 1991;77:41–43.

7. Dawson AE, Mulford DK. Benign versus malignant papillary neo-
plasms of the breast. Diagnostic clues in fine needle aspiration
cytology. Acta Cytol 1994;38:23–28.

8. Fenoglio C, Lattes R. Sclerosing papillary proliferations in the
female breast. Cancer 1974;33:691–700.

9. Flint A, Oberman HA. Infarction and squamous metaplasia of intra-
ductal papilloma. A benign breast lesion that may simulate carcino-
ma. Hum Pathol 1984;15:764–767.

10. Gottlieb C, Raju U, Greenwald KA. Myoepithelial cells in the differ-
ential diagnosis of complex benign and malignant breast lesions: an
immunohistochemical study. Mod Pathol 1990;3:135–140.

11. Haagensen CD. Diseases of the breast, 3rd edn. WB Saunders,
Philadelphia, 1986, pp. 136–174.

12. Hill CB, Yeh IT. Myoepithelial cell staining patterns of papillary
breast lesions: from intraductal papillomas to invasive papillary
carcinomas. Am J Clin Pathol 2005;123:36–44.

13. Jaffer S, Bleiweiss IJ. Intraductal papilloma with “comedo-like”
necrosis, a diagnostic pitfall. Ann Diagn Pathol 2004;8:276–279.

14. MacGrogan G, Tavassoli FA. Central atypical papillomas of the
breast: a clinicopathological study of 119 cases. Virchows Arch
2003;443:609–617.

15. Michael CW, Buschmann B. Can papillary neoplasms of breast and
their mimickers be accurately classified by cytology? Cancer 2002;
25:92–100.

16. Moore SW, Pearce J, Ring E. Intraductal papilloma of the breast.
Surg Gynecol Obstet 1961;112:153–158.

17. Moritani S, Kushima R, Sugihara H, et al. Availability of CD10 im-
munohistochemistry as a marker of breast myoepithelial cells on
paraffin sections. Mod Pathol 2002;15:397–405.

18. Neilsen BB. Oncocytic breast papilloma. Virchows Arch (A) 1981;
393:345–351.

19. Ohuci N,Abe R, Takahashi T, et al. Origin and extension of intraduc-
tal papillomas of the breast: a 3-D reconstruction study. Breast Can-
cer Res Treat 1984;4:117–128.

20. Pellettiere EV. The clinical and pathologic aspects of papillomatous
disease of the breast: a follow-up study of 97 patients treated by
local excision. Am J Clin Pathol 1971;55:740–748.

21. Raju U,Vertes D. Breast papillomas with atypical ductal hyperplasia:
a clinicopathologic study. Hum Pathol 1996;27:1231–1238.

22. Raju U, Lee MW, Zarbo RJ, et al. Papillary neoplasia of the breast:
immunohistochemically defined myoepithelial cells in the diagno-
sis of benign and malignant papillary breast neoplasms. Mod Pathol
1989;2:569–576.

23. Rosen PP. Papillary duct hyperplasia of the breast in children and
young adults. Cancer 1985;56:1611–1617.

24. Saphir D, Parker ML. Intracystic papilloma of the breast. Am J
Pathol 1940;16:189–210.

25. Tan PH, Aw MY, Yip G, et al. Cytokeratin in papillary lesions of the
breast: is there a role in distinguishing intraductal papilloma from
papillary carcinoma in situ? Am J Surg Pathol 2005;29:625–632.

26. Woods ER, Helvie MA, Ikeda DM, et al. Solitary breast papilloma:
comparison of mammographic, galactographic, and pathologic
findings. AJR 1992;159:487–491.

27. Youngsen B, Cranor M, Rosen PP. Epithelial displacement in surgical
breast specimens following needling procedures. Am J Surg Pathol
1994;18:896–903.

6.4 Intraductal Papillary Carcinoma 
(Papillary Ductal Intraepithelial Neoplasia)

6.4.1 Synonyms
Noninvasive papillary carcinoma, papillary DCIS.
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6.4.2 Macroscopy
A solid or intracystic well-circumscribed tumor with or without
necrosis. Occasionally, the cut surface is fine granular.

6.4.3 Microscopic Features (Figs. 36 and 37)
● The hallmark of intraductal papillary carcinoma is the ab-

sence of a myoepithelial cell layer in the papillary processes
proliferating into the distended duct lumen.

● The proliferating luminal cells are usually monotonous
(homogeneous cell population), often with mild to moderate
nuclear atypia.

● Intraluminal solid and/or cribriform patterns are often present.
● Sometimes a spindle cell-stratified pattern of atypical epithe-

lial cells without significant intraluminal proliferation is iden-
tified.

● Mostly mild to moderate cytologic atypia is present, display-
ing hyperchromatic enlarged nuclei with a higher N/C ratio.
Rarely, high-grade nuclear atypia can be present.

Caution

● Although the absence of a myoepithelial cell layer in the 
papillary projections is one of the most important diagnostic
features of papillary carcinoma, the focal presence of myoepi-
thelial cells does not exclude the possibility of carcinoma!
More attention should be paid to the proliferating cell popu-
lation: homogeneous versus heterogeneous cells [12]. (See
Table 6.1.)

● Areas of focal or diffuse stromal fibrosis can be present, mim-
icking an invasive carcinoma. One needs to be extremely cau-
tious not to call the lesion “invasive” if there is no clear-cut
area with malignant glands infiltrating into the surrounding
breast tissue [3, 12].

● Displacement of epithelium related to a preoperative core
needle biopsy may occur (particularly in intracystic papillary
carcinoma), causing diagnostic difficulty [7, 12].

● A variant of intraductal papillary carcinoma may show two or
three different epithelial cell types closely resembling ductal
hyperplasia within the papilloma. The neoplastic epithelial
cells may be of spindle or mucinous type, and they often 
reveal fine eosinophilic cytoplasmic granules. This variant is
often of neuroendocrine differentiation (focal positive im-
munoreaction for synaptophysin or chromogranin) [13]. It is
important to keep in mind that the neoplastic cells in this
variant are all of epithelial cell type without a modified myo-

epithelial cell component. In contrast to ductal hyperplasia,
HMW-CK (such as CK5/6) is typically negative in the proliferat-
ing cells of this variant of intraductal papillary carcinoma.

6.5 Role of Immunohistochemistry in Diagnosing 
Intraductal Papillary Neoplasms

Myoepithelial cells can be decorated with antibodies against
smooth muscle actin (SM actin), muscle-specific actin (HHF35),
smooth muscle myosin (SM myosin, heavy chain), calponin, p63,
CD10, etc. Usually one antibody (SM actin) is sufficient [6, 12,
16].

Caution

● Blood vessels (and occasionally fibroblasts/myofibroblasts)
within the papillary structures are positive for SM actin (but
not for p63). These cells could be misinterpreted as myo-
epithelial cells.

In complex cases with severe intraluminal proliferations associ-
ated with intraductal papillary neoplasms, immunohistochemi-
cal examination with antibody against HMW-CK (CK5/6 or
CK34BE12) can be extremely helpful:
● HMW-CK (such as CK5/6) is intensely positive in florid ductal

hyperplasia. In contrast, HMW-CK is completely or predomi-
nantly negative in intraductal papillary carcinoma. In areas
with ADH or small areas of DCIS arising in the papilloma , the
neoplastic epithelial cells are negative for HMW-CK.

6.6 Additional Comments

Frozen section: If the macroscopic examination reveals a tumor
(solid or cystic) with “papillary” projections, frozen section
should be refused (wait for final sections after formalin fixation).
If the frozen section of a lesion shows a papillary neoplasm, a
definite intraoperative histologic diagnosis should not be made;
one must wait for final sections in order to make the distinction
between papilloma and intraductal papillary carcinoma. Parti-
cularly complex papilloma associated with florid intraductal 
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Table 6.1. Morphologic differences between papilloma and intraductal papillary carcinoma

Papilloma Papillary carcinoma

Papillary structures with two cell types of No myoepithelial cells; only a homogeneous cell population
epithelial and myoepithelial cells; heterogeneous cell population

Pleomorphism of divergent differentiation Monotonous appearance; in rare cases, pleomorphism of anaplasia 

Apocrine metaplasia frequent Apocrine metaplasia absent

Nuclei often normochromatic Nuclei hyperchromatic

Spindle cell bridging, streaming pattern, fragile bridges, Rigid (“roman”) bridges or arcades, cribriform pattern 
irregular secondary lumens by usual ductal hyperplasia by ductal carcinoma in situ



hyperplasia with or without pseudoinvasion can be misinter-
preted as carcinoma. In that setting, the freezing artifacts often
cause serious diagnostic problems!

Intracystic papilloma and intracystic papillary carcinoma: A
solitary large (macroscopic) papilloma usually dilates the in-
volved duct. The designation of “intracystic” should be reserved
only for lesions that are associated with macroscopically cystic
duct dilatation [3, 12].

Atypical papilloma and carcinoma in situ arising in papilloma
(Fig. 35): Intraductal papilloma (central or peripheral type) can
be associated with ADH or DCIS. If the areas with atypia are
focal (usually less than one-third of papilloma), the designation
of atypical papilloma would be appropriate (synonym: papillo-
ma associated with ADH). By extensive involvement (more than
one-third) of a papilloma by DCIS, the designation of DCIS aris-
ing in a papilloma has been used. The experiences at the Armed
Forces Institute of Pathology, however, have shown that the prog-
nosis of atypical papilloma and DCIS arising in a papilloma is
the same. Therefore, all of these neoplasms could be considered
and designated as atypical papilloma [12]. Indeed, the best des-
ignation for such papillary neoplasms that show atypical intra-
ductal proliferations would be (low-grade) papillary ductal
intraepithelial neoplasia.

Solitary atypical papilloma and intraductal papillary carcino-
ma (central type) do have an excellent prognosis (even lesions
associated with high-grade nuclear atypia). One should pay
attention to the margin: If the margin is clearly negative for
tumor, no further treatment is needed. Follow-up of patients
with central intraductal papillary carcinoma is advised [12]. In
contrast, the peripheral type of papilloma associated with ADH
or DCIS has a significant increased risk for subsequent develop-
ment of infiltrating carcinoma (less favorable prognosis than
that of central papillary neoplasms) [12]. These kinds of lesions
are more often associated with DCIS or even invasive carcinoma
in surrounding breast tissues. Therefore, in cases with peripher-
al papilloma associated with intraductal proliferations, one has
to be more careful and review serial sections to exclude the pos-
sibility of ADH or DCIS within and outside of the papillary neo-
plasms. If the margin is close or positive, reexcision should be
performed.

One should not misinterpret and overcall the pleomorphism
of divergent differentiation in a papillary neoplasm. It is well
known that the benign papilloma is frequently more pleomor-
phic in appearance than its malignant counterpart. As stated by
Azzopardi, the pleomorphism of the papilloma is the pleomor-
phism of divergent cell differentiation, including epithelial and
myoepithelial (and often apocrine) cell types (a heterogeneous
cell population). In contrast, the intraductal papillary carcinoma
usually has a monotonous appearance consisting of a homoge-
neous cell population (one cell type, only epithelial cells without
a myoepithelial component). In rare examples of high-grade in-
traductal papillary carcinoma, the pleomorphism is present.
This is, however, the pleomorphism of anaplasia (highly atypical
or pleomorphic epithelial cells lacking a myoepithelial cell com-
ponent) [1–4, 12].

Very rare variants of intraductal papillary carcinoma of the
breast, such as transitional cell carcinoma and primary papillary
tumor resembling the tall cell variant of papillary thyroid carci-
noma, have been described [9, 15].

Using the DIN concept, an alternative designation for intra-
ductal papillary carcinoma or papillary DCIS would be papillary
ductal intraepithelial neoplasia (papillary DIN) to avoid the
alarming term of “cancer” for this type of noninvasive neoplastic
breast proliferation.
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Fig. 31a: Central intraductal papilloma.

Case history: A 48-year-old woman presented with
a history of recurrent left nipple discharge. Mam-
mography showed a well-circumscribed lesion with
a diameter of 1.5 cm. Excisional biopsy was per-
formed.

Fig. 31a.1: At low magnification, a dilated duct
with a papillary neoplasm is present.

Fig. 31a.2: Irregularly dilated duct showing a pap-
illary neoplasm associated with apocrine metapla-
sia.

Fig. 31a.3 and 31a.4: The papillary projections are
lined by two cell types: luminal epithelial cells and
basally located myoepithelial cells. The myoepithe-
lial cells are hypertrophic and show abundant cyto-
plasm.

Fig. 31a.5: In some areas of the tumor, multiple
layers of myoepithelial cells can be seen. Some of
the basally located myoepithelial cells may show
enlarged vesicular nuclei.

Fig. 31a.6: In addition to epithelial and myo-
epithelial cells, several areas of the lesion display
apocrine metaplasia.

Fig. 31a: Final remarks

● The hallmark of intraductal papilloma is the
presence of epithelial and myoepithelial cells
within the papillary projections. Apocrine
metaplasia is frequently present in papillo-
mas. The presence of different cell types com-
posed of epithelial, myoepithelial, and apoc-
rine metaplastic cells has been regarded as
pleomorphism of divergent cell population
(Azzopardi). Pleomorphism of divergent cell
population within benign papilloma should
not be confused with pleomorphism of
anaplasia (pleomorphic epithelial cells with-
out myoepithelial cell component), which is a
hallmark of high-grade neoplastic prolifera-
tion.

● Central intraductal papilloma not infrequently
causes duct ectasia and nipple discharge.
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Fig. 31b: Central intraductal papilloma 
associated with usual ductal hyperplasia 
and focal areas of necrosis.

Case history: A 36-year-old woman presented with
a firm, centrally located, well-circumscribed tumor
in her right breast.

Fig. 31b.1: Low magnification of the lesion shows
a well-circumscribed papillary tumor with several 
fibrovascular cores.

Fig. 31b.2: Several intraepithelial proliferative ar-
eas are present within the papillary structures.
The intraepithelial proliferations show irregular or
slit-like secondary lumens.

Fig. 31b.3: Papillary structure showing basally
located myoepithelial cells.

Fig. 31b.4: A solid proliferative area displaying a
heterogeneous cell population of epithelial cells
with rounded vesicular nuclei and modified myo-
epithelial cells with bipolar or spindle-shaped 
nuclei.

Fig. 31b.5: One area of the tumor shows luminal
necrosis.

Fig. 31b.6: Usual ductal hyperplasia within the
papilloma showing a streaming pattern. The cell
population in Figs. 31b.5 and 31b.6 is clearly of the
hyperplastic type.

Fig. 31b: Final remarks

● Intraductal papilloma, particularly the central
type, can rarely be associated with luminal
necrosis. One has to keep in mind that the
presence of necrosis in papilloma or usual
ductal hyperplasia by no means indicates
malignancy.
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Fig. 32: Multiple peripheral papillomas 
associated with usual ductal hyperplasia.

Case history: A 27-year-old woman presented with
irregular areas identified in the mammogram of her
left breast. There was no palpable breast tumor.

Figs. 32.1, 32.2: Low magnification shows several
papillary proliferations associated with a marked in-
traepithelial proliferation.

Figs. 32.3 and 32.4: Multiple areas of intraductal
papillary proliferation combined with usual ductal
hyperplasia showing slit-like secondary lumens.

Figs. 32.5 and 32.6: Areas of papillomas show a
heterogeneous cell population of epithelial and
apocrine metaplastic cells. These areas represent
pleomorphism of divergent cell population, which
is characteristic of benign papillomas.

Figs. 32.7: Immunohistochemistry for high molec-
ular weight cytokeratin (CK5/6) shows a heteroge-
neous reaction of the proliferating cells within the
papillomas.

Fig. 32.8: Immunohistochemistry for smooth mus-
cle actin decorates a continuous cell layer of myo-
epithelial cells within the papillary structures.

Fig. 32: Final remarks

● The proliferating cells of usual ductal hyper-
plasia within papillomas may show enlarged
nuclei, prominent nuclei, and increased mit-
otic activity. In the presence of a heteroge-
neous cell population, these features should
not mislead to a diagnosis of atypical hyper-
plasia or atypical papilloma.

● Immunohistochemistry for high molecular
weight cytokeratin (CK5/6, CK14, or CK34BE12)
is often helpful for confirming the hyperplas-
tic nature of the proliferating cells within a 
papilloma.
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Fig. 33: Juvenile papillomatosis 
with pseudoinvasion.

Case history: A 22-year-old woman presented with
multiple small nodular or irregular areas in the
mammogram of her left breast. Core needle biopsy
revealed usual ductal hyperplasia and some irregu-
lar glands with an infiltrative growth pattern. Exci-
sional biopsy of the lesion was performed.

Figs. 33.1 and 33.2: At low magnification, multiple
cysts and several areas with marked intraductal
proliferation are present.

Fig. 33.3: Multiple cysts are lined by apocrine
metaplastic cells.

Fig. 33.4: Ducts with intraepithelial proliferation
and some areas with apocrine metaplasia (apocrine
hyperplasia) are present.

Figs. 33.5 and 33.6: Intraductal hyperplasia show-
ing typical irregular and slit-like secondary lumens.

Figs. 33.7 and 33.8: Some areas of the lesion
display glands or elongated tubules with distorted
irregular configurations simulating an infiltrating
carcinoma.
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Figs. 33.9 and 33.10: Immunohistochemistry for
CK5/6 displays a positive reaction, which is typical
for usual ductal hyperplasia.

Figs. 33.11 and 33.12: Immunohistochemistry for
smooth muscle actin shows a discontinuous layer
of myoepithelial cells.

Figs. 33.13 and 33.14: Immunohistochemistry for
smooth muscle actin reveals a myoepithelial cell
layer within the glands with seemingly infiltrating
pattern.

Figs. 33.15 and 33.16: Some areas of usual ductal
hyperplasia within the papillomas showing en-
larged nuclei with increased nuclear-cytoplasmic
ratio. The cell population of proliferating cells is,
however, heterogeneous, consisting of epithelial
cells with round nuclei and modified myoepithelial
cells (progenitor cells) with bipolar or spindle-
shaped nuclei.
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Fig. 34: Intraductal papilloma associated 
with prominent myoepithelial hyperplasia 
and pseudoinvasion.

Case history: A 60-year-old woman presented with
a centrally located palpable tumor in her left breast.
The tumor was hard and measured 2.5 cm in maxi-
mum diameter.The excisional biopsy showed a pre-
dominantly well-circumscribed, greyish-white solid
tumor with focally irregular borders.

Fig. 34.1: At low magnification, a papillary neo-
plasm is present. The tumor shows several fibrovas-
cular cores and marked intraepithelial proliferation.

Fig. 34.2: Some areas of the papillary tumor dis-
play irregular tubular and solid structures closely
mimicking an infiltrating ductal carcinoma. Note
the sclerotic stromal change.

Fig. 34.3: Another area of the tumor exhibits an
infiltrating growth pattern associated with sclerotic
stroma.

Fig. 34.4: A central part of the tumor, showing
solid and papillary structures. Note the prominent
myoepithelial cell component of the tumor show-
ing numerous bipolar or spindle-shaped dark
nuclei.

Fig. 34.5: A heterogeneous cell population of
epithelial and myoepithelial cells is recognizable in
solid areas.

Fig. 34.6: Immunohistochemistry for smooth 
muscle actin shows a prominent myoepithelial cell
component in solid and papillary areas.

Fig. 34.7: While immunohistochemistry for smooth
muscle actin is intensely positive in solid areas of
the tumor, it is weak in the glands with infiltrative
growth pattern.

Fig. 34.8: At higher magnification, the tubules 
with infiltrative growth pattern clearly show basally
located myoepithelial cells with positive reaction
for smooth muscle actin.

Fig. 34: Final remarks

● This case represents a common diagnostic
problem in breast pathology. The interpreta-
tion of such solid papillary neoplastic lesions
can be very difficult, particularly in core nee-
dle biopsies or frozen sections. In this case,
frozen section was performed and created se-
rious diagnostic problems for the attending
pathologist. Furthermore, the permanent sec-
tions of this lesion have been reviewed by nu-
merous experienced pathologists. The diag-
noses in this case varied significantly among
them and ranged from intraductal papilloma
with usual ductal hyperplasia (UDH) and atyp-
ical papilloma to intraductal papillary carcino-
ma associated with invasion.

● While the presence of irregular and infiltrative
glands is a worrisome finding in this case,
examination at higher magnification clearly
reveals the myoepithelial cell component of
the tubules excluding the possibility of an in-
filtrating carcinoma. The solid component of
the tumor shows quite a heterogeneous cell
population consistent with UDH. Immunohis-
tochemistry for smooth muscle actin in solid
areas of the tumor is a rather surprising find-
ing which shows a very prominent myoep-
ithelial cell proliferation (hyperplasia). Im-
munohistochemistry for high molecular
weight cytokeratin (CK5/6 and CK34BE12) was
also performed and revealed an intense posi-
tive reaction of the proliferating cells (not
shown).

● While smooth muscle actin is negative in the
proliferating cells in most cases of UDH, this
case reveals a strong positive reaction for
smooth muscle actin in many solid and papil-
lary areas.

● Because of the significant myoepithelial prolif-
eration, this case can also be regarded as an
adenomyoepithelioma, papillary variant.
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Fig. 35: Atypical papilloma or low-grade 
papillary ductal intraepithelial neoplasia.

Case history: A 55-year-old woman presented with
a centrally located, well-circumscribed firm mass in
her left breast. The tumor was excised and meas-
ured 1.6¥1¥0.6 cm. The cut surface of the tumor
showed granular, fine papillary structures.

Fig. 35.1: Low-power magnification of an intra-
ductal papillary neoplasm shows several thin or 
finger-like projections.

Fig. 35.2: In several areas, a clear-cut myoepithelial
cell layer is present. The recognition of myoepithe-
lial cells within the papillary structures initially led
to the diagnosis of intraductal papilloma (without
atypia).

Figs. 35.3 and 35.4: Some areas of the tumor 
show epithelial cells with enlarged hyperchromatic
nuclei.

Figs. 35.5 and 35.6: Other areas of the tumor re-
veal the absence of basally located myoepithelial
cells – a finding more common in a papillary intra-
ductal carcinoma. Note also the spindle-stratified
atypical epithelial cells with hyperchromatic nuclei
and increased nuclear-cytoplasmic ratio.
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Fig. 35.7: Spindle-shaped atypical epithelial cells
showing hyperchromatic nuclei.

Fig. 35.8: Another area of the tumor with signifi-
cant epithelial proliferation. The presence of a
homogeneous cell population of epithelial cells is
highly suspicious for an intraductal papillary carci-
noma.

Figs. 35.9 and 35.10: Immunohistochemistry for
smooth muscle actin decorates a myoepithelial cell
layer in several areas of the tumor.

Figs. 35.11 and 35.12: Most areas of the papillary
tumor with epithelial atypia show no positive im-
munoreaction for CK5/6. Note the positive CK5/6
reaction of the normal epithelium (Fig. 35.11).

Fig. 35: Final remarks

● The presence of myoepithelial cells within the
papillary projections is typical for papillomas.
While lack of myoepithelial cells is a character-
istic feature of intraductal papillary carcinoma,
the presence of myoepithelial cells in papillary
projections does not exclude the possibility 
of papillary carcinoma. It is the type of prolifer-
ating cells (homogeneous versus heteroge-
neous cell population) that distinguishes pa-
pillomas from intraductal papillary carcino-
ma(papillary ductal carcinoma in situ).

● The morphology of the proliferating atypical
cells (homogeneous epithelial cells) and the
negative immunoreaction for CK5/6 in this
case are consistent with an intraductal papil-
lary carcinoma or a low-grade DCIS arising 
in the background of a papilloma. In order to 
avoid the term “carcinoma,” a more appropri-
ate term for this type of tumor would be 
atypical papilloma or low-grade DIN arising in
papilloma.
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Fig. 36: Low-grade intraductal papillary 
carcinoma, spindle cell variant (low-grade 
papillary ductal intraepithelial neoplasia).

Case history: A 73-year-old woman presented with
a centrally located palpable tumor (2.5 cm) in her
right breast. A core needle biopsy of the lesion was
performed.

Figs. 36.1 and 36.2: Core needle biopsy showing a
tumor with several thin papillary structures.

Figs. 36.3 and 36.4: Papillary structures of the
tumor showing proliferating epithelial cells and
fibrovascular cores.

Figs. 36.5 and 36.6: The lining epithelial cells are
predominantly of spindle cell type and show strati-
fied and enlarged hyperchromatic nuclei. Note the
absence of myoepithelial cells within the papillary
structures, which is highly characteristic of intra-
ductal papillary carcinoma.

Fig. 36.7: Immunohistochemistry for CK5/6 is neg-
ative in the papillary tumor. Note the positive inter-
nal control (skin tissue).

Fig. 36.8: As is typical of the vast majority of papil-
lary neoplasms, the tumor cells display an intense
and diffuse positive immunoreaction for estrogen
receptors.

Fig. 36: Final remarks

● The spindle cell (spindle cell-stratified) variant
of intraductal papillary carcinoma can easily
be mistaken for papilloma associated with
usual ductal hyperplasia. The neoplastic spin-
dle cells can also be confused with modified
myoepithelial cells. Immunohistochemistry for
myoepithelial markers (smooth muscle actin,
p63, CD10, etc.) and high molecular weight 
cytokeratin (CK5/6 or CK34BE12) can be very
helpful in such cases for distinguishing benign
papillomas from intraductal papillary carcino-
mas.

● The tumor cells in this case reveal low-grade
cytologic atypia. An alternative and more ap-
propriate name for this papillary lesion would
be low-grade papillary ductal intraepithelial
neoplasia or papillary DIN.

● Excisional biopsy of the tumor was subse-
quently performed and showed an intracystic
(intraductal) papillary carcinoma (low-grade
papillary DIN).
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Fig. 37a: Low-grade intraductal papillary 
carcinoma with neuroendocrine differentiation
(low-grade papillary DIN with neuroendocrine
differentiation).

Case history: A 74-year-old woman presented with
a well-circumscribed firm mass in the upper outer
quadrant of her left breast. Core needle biopsy of
the lesion was performed and revealed a papillary
carcinoma in situ.The tumor was excised and meas-
ured 2¥1.3¥0.7 cm.

Figs. 37a.1 and 37a.2: A well-circumscribed tumor
showing numerous thin or fingerlike intraductal
papillary projections.

Fig. 37a.3: Several areas with cribriform growth
pattern are present within the papillary structures.

Figs. 37a.4 and 37a.5: Other areas of the tumor
reveal elongated or spindle-shaped epithelial cells.

Figs. 37a.6 and 37a.7: While several areas of the
tumor show rounded secondary lumens or a cribri-
form growth pattern, the proliferating cells display
two different cell types. One cell type is smaller and
shows cells with more hyperchromatic nuclei and
scant eosinophilic cytoplasm. The second cell type
displays larger cells with pale cytoplasm.

Fig. 37a.8: Some areas of the papillary tumor show
two cell types closely mimicking epithelial and
myoepithelial cells.
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Fig. 37a.9: Another area of the tumor with two dif-
ferent cell types. The luminal cells show scant cyto-
plasm and dense nuclei. The basally located cells
are larger and show more vacuolated or fine granu-
lar, eosinophilic cytoplasm.These two cell types can
easily be mistaken for epithelial and myoepithelial
cells in a papillary neoplasm.

Fig. 37a.10: Immunohistochemistry for smooth
muscle actin reveals no myoepithelial cells within
the papillary tumor.

Fig. 37a.11: While the blood vessels display a posi-
tive reaction for smooth muscle actin, the tumor
cells do not contain a myoepithelial cell compo-
nent.

Fig. 37a.12: The tumor cells are negative for high
molecular weight cytokeratin (CK34BE12). Note the
positive internal control (normal duct).

Fig. 37a.13: Immunohistochemistry for high mo-
lecular weight cytokeratin (CK34BE12) shows no
positive reaction in the proliferating cells.

Fig. 37a.14: Immunohistochemistry for synapto-
physin reveals a heterogeneous positive reaction.
The immunoreaction for chromogranin was also
positive (not shown).

Fig. 37a: Final remarks

● Intraductal papillary carcinomas with neu-
roendocrine differentiation often show two or
three different cell types.The presence of spin-
dle cells, cells with fine eosinophilic granular
cytoplasm, mucinous cells, or a rosette-like
arrangement of the tumor cells should raise
the possibility of neuroendocrine differentia-
tion and, therefore, needs to be evaluated 
immunohistochemically (synaptophysin, chro-
mogranin, etc.)

● Papillary neoplasms with neuroendocrine dif-
ferentiation often display two or three differ-
ent cell types closely mimicking a heteroge-
neous cell population of usual ductal hyper-
plasia. In that setting, immunohistochemistry
for high molecular weight cytokeratin (HMW-
CK) such as CK5/6, CK14 or CK34BE12 can be a
very useful adjunct. While HMW-CK is always
positive in usual ductal hyperplasia, it is 
very often negative in ductal intraepithelial
neoplasia (DIN), including one with neuroen-
docrine features (differentiation).

● To avoid the designation of cancer for a neo-
plastic lesion that is not invasive, the more ap-
propriate diagnosis in this case would be low-
grade papillary DIN.
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Fig. 37b: Intracystic (intraductal) papillary carci-
noma (papillary ductal intraepithelial neoplasia).

Case history: A 69-year-old woman presented with
a predominantly cystic tumor in her left breast.
There was a history of recurrent bloody nipple dis-
charge. Ultrasonography showed a predominantly
cystic tumor with somewhat irregular borders. The
tumor measured 12 cm at its greatest diameter.
Core needle biopsy showed a partly hemorrhagic/
necrotic (intraductal) papillary carcinoma. Because
of the tumor’s large size, a modified radical mastec-
tomy was performed.

Fig. 37b.1: Gross appearance of the tumor, show-
ing a predominantly cystic lesion with large areas of
hemorrhage. The cystic tumor measured 12 cm in
greatest diameter. Note the solid greyish-white 
areas of the tumor and areas with necrosis.
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Figs. 37b.2 and 37b.3: Low magnification of the
tumor shows a cystically dilated duct with papillary
configuration. Some areas of the tumor display
stromal sclerosis.

Fig. 37b.4: Several areas of the tumor show exten-
sive hemorrhage and necrosis (infarction of a papil-
lary tumor).

Fig. 37b.5: A well-preserved area showing intra-
ductal papillary carcinoma. Within the papillary
structures, there are several areas with solid and
cribriform growth patterns.

Fig. 37b.6: Intraductal papillary carcinoma associ-
ated with significant stromal sclerosis.

Fig. 37b.7: Several areas of the tumor show a crib-
riform growth pattern within the papillary struc-
tures.

Fig. 37b.8: Cribriform and solid areas of the tumor,
consisting of a homogeneous cell population of
epithelial cells with low-grade nuclear atypia. Note
the lack of myoepithelial cells within the proliferat-
ing tumor cells.

Fig. 37b.9: While the tumor cells show low-grade
nuclear atypia, some areas reveal luminal necrosis
or numerous apoptotic bodies.The luminal necrosis
is, however, due to infarction of the large intracystic
papillary carcinoma.

Fig. 37: Final remarks

● This is an example of intracystic papillary 
carcinoma of the breast. The designation of 
intracystic should be reserved for tumors with
grossly cystically dilated ducts.

● Even after extensive sampling of the tumor, no
clear-cut invasive carcinoma could be identi-
fied.

● The vast majority of intraductal papillary carci-
nomas are of low grade and lack significant
nuclear atypia. While some pathologists re-
garded this particular tumor as low-grade
(grade 1) papillary carcinoma, others wanted
to grade it as intermediate or grade 2 intra-
ductal papillary carcinoma because of the
presence of central necrosis. In the author’s
opinion, the presence of luminal necrosis
(massive apoptosis) in this case is due to in-
farction (torsion of the cyst with subsequent
hemorrhage and ischemia). In other words,
the necrosis is of ischemic type and should
not be used as a diagnostic parameter for
grading in this case.

● As mentioned before, using the concept of
DIN, an alternative and more appropriate ter-
minology for intraductal papillary carcinoma
would be papillary ductal intraepithelial neo-
plasia (papillary DIN).
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7.1 Synonyms

Atypical lobular hyperplasia (ALH), lobular carcinoma in situ 
(LCIS), lobular neoplasia.

7.2 Background

● Lobular neoplasia or lobular intraepithelial neoplasia (LIN)
encompasses the entire spectrum of so-called atypical lobular
hyperplasia and so-called lobular carcinoma in situ. There are
no objective and reliable criteria for separating ALH from
LCIS. The therapy for ALH and LCIS is the same [7, 27, 30].

● Lobular neoplasia (LIN) is predominantly a pathologic diag-
nosis. It does not produce a palpable mass, but rather is gener-
ally an incidental finding in patients who undergo biopsies for
other reasons.

● The lesion is commonly multifocal (separate lesions in the
same quadrant) and multicentric (separate lesions in different
quadrants), as well as frequently bilateral (40%) [2].

● With prolonged follow-up exceeding 20 years, up to 25–30%
of the lesions will progress to an invasive carcinoma of either
lobular or ductal histologic type.

7.3 Microscopic Features (Figs. 38–41)

● Atypical (neoplastic) epithelial proliferation within the lob-
ules, characterized by a solid, occlusive proliferation of rela-
tively uniform population of loosely cohesive and often small
round cells with scant cytoplasm. Usually indistinct cell mar-
gins (so-called type A).

CHAPTER 7 Lobular Intraepithelial Neoplasia
(LIN)

● The cells may deviate from classic appearance: minor varia-
tion in size, larger cells with more eosinophilic, granular cyto-
plasm (apocrine-like features; so-called type B cells with more
polymorphism and nucleoli).

● Intracytoplasmic lumens, mucous globules, and a signet-ring
cell appearance can occur.

● The native epithelial cells in the terminal duct-lobular units
are either completely replaced or simply displaced and lifted
by the proliferating cells.

● The neoplastic cells may extend to adjacent terminal ducts 
in a pagetoid fashion. Sometimes this pagetoid ductal exten-
sion may be the only alteration evident in the biopsy speci-
men.

7.4 Additional Comments

Some cases show combined morphologic features of ductal and
lobular intraepithelial neoplasias (hybrid lesion = mammary in-
traepithelial neoplasia or MIN, not otherwise specified) [8]. In
hybrid intraepithelial lesions (MIN), E-cadherin and CK34BE12
can either be both positive (positive hybrid lesions) or negative
(negative hybrid lesion) [8].

Rarely, LIN can be associated with luminal (comedo type)
necrosis and microcalcifications. This occurs more commonly in
a pleomorphic variant or high-grade LIN with highly atypical
nuclear morphology.

The presence of LIN at the margin does not require reexci-
sion. Currently, however, due to limited experience, it is unclear
how to manage a patient with high-grade LIN when it is present
at the resection margin.

In many cases with LIN (with or without invasion), ductal in-
traepithelial neoplasia (DIN) flat type (low-grade DIN, flat type
or flat epithelial atypia) can frequently be identified in the sur-
rounding breast tissue.

Mastectomy is not the therapy of choice in LIN. In most 
centers, excisional biopsy with close clinical and mammograph-
ic examinations (close follow-up) is the recommended therapy.
Recently, some breast oncology centers are treating patients with
LIN with tamoxifen [14, 27, 29, 41, 43].

To convey the extent and degree of advancement of these lob-
ular changes, Tavassoli [41] subdivides LIN into three grades:

LIN1: Partial or complete replacement of the normal epitheli-
um of the acini that may fill, but does not distend, the acinar 
lumens (in comparison to adjacent uninvolved acini); no signifi-
cant distension of the involved acini (subtle changes)

LIN2: More abundant proliferation of small uniform cells that
fill and distend some or all acini, but acinar outlines remain dis-

Table 7.1. Immunohistochemical distinction between ductal intra-
epithelial neoplasia (DIN; ductal carcinoma in situ) and lobular intra-
epithelial neoplasia (LIN)

DIN LIN

E-cadherin +++ Negative

CK34BE12 Negative ++/+++

E-cadherin is almost always positive in DIN but negative in LIN.
CK34BE12 (HMW-CK) is negative in about 85–90% of cases with DIN.
CK34BE12 is very often (90–95%) positive in LIN (typical punctuated 
or caplike positivity). It is of note that CK5/6 is negative in both DIN and
LIN [8].



tinct (separation of the involved acini with persistence of inter-
vening lobular stroma)

LIN3:
– Type A: Neoplastic cells similar to those of LIN1 or LIN2 with

massive degree of acinar distension to the point that acini ap-
pear almost confluent (no remaining intervening lobular stro-
ma)

– Type B: The proliferating cells are completely of the signet-
ring cell type with or without significant acinar distension;
also includes the large cell variant with highly atypical cells

For practical purposes, LIN can simply be divided into low-grade
(the most common type) and high-grade or pleomorphic vari-
ants (rare variant).

“One cannot leave this subject without discussing which term is
most appropriate to designate the condition currently called
carcinoma lobular in situ. The writer is in agreement with the
increasing number of workers who are dissatisfied with the des-
ignation of ’carcinoma’ for this condition… The dissatisfaction
with the term ’carcinoma’ in this context remains and is to a
great extent justified… the term ’carcinoma’ is too emotive and
alarming to patient and to surgeon. It seems that the name
’lobular neoplasia,’ adopted by Haagensen (1971), satisfies our
need for a different name. It does not dismiss CLIS as a ’mark-
er’ while, at the same time, it does not elevate it to the frighten-
ing stature of a ’carcinoma.’ It is short, accurate, and reason-
ably distinctive.”

J.G. Azzopardi
Problems in Breast Pathology, 1979, p. 232
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Fig. 38: Lobular intraepithelial neoplasia focally
with central necrosis.

Case history: A 63-year-old woman presented with
clinical and mammographic signs of fibrocystic
changes. Suspicious microcalcifications were pres-
ent. The excisional biopsy revealed sclerosing
adenosis with microcalcifications. In addition, sever-
al sections showed areas with intraepithelial prolif-
erations, as described below.

Fig. 38.1: Low magnification of a duct shows a mo-
notonous cell population of small epithelial cells
with a cloverleaf pattern.

Fig. 38.2: Acinar (ductular) structures within the
lobules show loosely cohesive uniform epithelial
cells.

Fig. 38.3: Typical cells of lobular intraepithelial
neoplasia showing a pagetoid ductal extension
(creeping replacement).

Fig. 38.4: A duct with solid proliferation of mildly
atypical cells closely resembling DIN (DCIS). The
duct shows, however, loosely cohesive epithelial
cells at one peripheral area.

Figs. 38.5 and 38.6: Some other areas of the lesion
show partial involvement of the ducts revealing 
a monotonous cell population of epithelial cells.
Note the presence of central necrosis (apoptosis) in
Fig. 38.5.
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Fig. 38.7: Negative immunoreaction of neoplastic
cells for E-cadherin in a duct with pagetoid exten-
sion.

Fig. 38.8: The neoplastic cells in the same duct,
however, show a positive immunoreaction for
CK34BE12.

Fig. 38.9: While the luminal epithelial cells are im-
munoreactive for E-cadherin, the underlying neo-
plastic cells of lobular intraepithelial neoplasia are
completely negative for it.

Fig. 38.10: Lobular intraepithelial neoplasia with a
typical perinuclear or dot-like positive immunore-
action for CK34BE12.

Figs. 38.11 and 38.12: Immunohistochemistry for
E-cadherin in solid areas with central necrosis. The
neoplastic cells are completely negative for E-cad-
herin, demonstrating lobular neoplastic nature of
the lesion.

Fig. 38: Final remarks

● The solid areas of this case, particularly those
associated with central necrosis, may be easily
mistaken for DIN (DCIS).

● The tumor cells of lobular intraepithelial neo-
plasia are characteristically negative for E-cad-
herin, but positive for CK34BE12. However, like
in DIN (DCIS), immunoreaction for CK5/6 is
negative in lobular intraepithelial neoplasia.
CK5/6 should, therefore, not be used for sepa-
ration between DIN (DCIS) and lobular in-
traepithelial neoplasia (LIN).
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Fig. 39: Combination of ductal intraepithelial
neoplasia (DIN) and lobular intraepithelial 
neoplasia.

Case history: A 59-year-old woman presented with
an abnormal mammogram of her right breast,
showing multiple clusters of suspicious microcalci-
fications. Excisional biopsy was performed.

Figs. 39.1 and 39.2: Several ducts show significant
intraepithelial proliferation with a cribriform growth
pattern. Some ducts show intraluminal microcalcifi-
cations.

Fig. 39.3: In addition to the cribriform growth pat-
tern, some small ducts show a solid intraepithelial
proliferation revealing a different cell population.

Fig. 39.4: A solid proliferation showing a monoto-
nous cell population of mildly atypical cells. Note
the cytoplasmic pallor of some neoplastic cells.

Fig. 39.5: A duct with solid proliferation of mildly
atypical epithelial cells. Note the presence of loose-
ly cohesive cells.

Fig. 39.6: A small duct shows pagetoid extension
of uniform and atypical cells.
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Figs. 39.7 and 39.8: Several areas in this case show
lobules and ducts with loosely cohesive uniform
tumor cells. The neoplastic cells display pale or
eosinophilic cytoplasm.

Figs. 39.9 and 39.10: Several areas of the lesion
with solid proliferation displaying tumor cells with
intracytoplasmic lumens containing centrally locat-
ed eosinophilic material (targetoid cells).

Fig. 39.11: Other areas of the lesion exhibiting
more pleomorphic and larger tumor cells with
apocrine-like appearance.

Fig. 39.12: While immunohistochemistry for E-
cadherin shows intense positivity in areas with crib-
riform DIN (DCIS), solid areas of lobular intraepithe-
lial neoplasia are negative for E-cadherin.
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Fig. 39.13: Pagetoid extension of lobular intra-
epithelial neoplasia lacking E-cadherin immuno-
expression.

Fig. 39.14: An area of DIN (DCIS) with typical posi-
tive immunoreaction for E-cadherin.

Fig. 39.15: In some areas a combined pattern of
DIN (DCIS) and lobular intraepithelial neoplasia is
present in the same ducts. Immunohistochemistry
for E-cadherin decorates the cribriform growth pat-
tern of DIN (DCIS), while it is negative in the lobular
neoplastic cells.

Fig. 39.16: The neoplastic cells of DIN (DCIS) are
negative for CK34BE12.

Figs. 39.17 and 39.18: While immunohistochem-
istry for CK34BE12 is typically negative (Fig. 39.17)
in DIN (DCIS), the tumor cells of lobular intraepithe-
lial neoplasia (Fig. 39.18) reveal a characteristic pos-
itive reaction for it.
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Fig. 39.19: Immunohistochemistry for CK34BE12
reveals a typical asymmetric, perinuclear or dot-like
granular cytoplasmic reaction in neoplastic cells of
lobular intraepithelial neoplasia.

Fig. 39.20: Comparison of CK34BE12 expression 
in residual normal ductal epithelial cells and lobular
intraepithelial neoplasia. In the normal ductal
epithelium, the immunoreaction for CK34BE12 is
much more intense and decorates cell membranes.
The positivity of lobular intraepithelial neoplasia for
CK34BE12 is qualitatively different from that of nor-
mal ductal epithelial cells.

Fig. 39.21: This area beautifully demonstrates the
simultaneous presence of DIN (DCIS) and lobular
intraepithelial neoplasia (LIN) in the same duct.
While neoplastic cells of DIN (DCIS) are negative for
CK34BE12, a positive granular and cytoplasmic im-
munoreaction is present in neoplastic cells of LIN
that are loosely arranged in the center of the
involved duct. Note that the residual normal epithe-
lial cells display an intense positive cell membrane
reaction.

Fig. 39: Final remarks

● This case represents an example of combined
DIN and lobular intraepithelial neoplasia (LIN).
Even some experienced pathologists called
the entire lesion DCIS and overlooked or mis-
interpreted several areas of LIN in this case.

● The targetoid cells of LIN should not be mis-
taken for signet-ring cells.

● One needs to keep in mind that CK5/6 is neg-
ative in both DIN (DCIS) and LIN and therefore
cannot be used as a marker for distinguishing
between these two entities. While the tumor
cells of DIN (DCIS) are typically positive for E-
cadherin and negative for CK34BE12, the neo-
plastic cells of LIN are characteristically nega-
tive for E-cadherin and positive for CK34BE12.



Chapter  7 171Lobular Intraepithelial Neoplasia (LIN)



Chapter  7

7

172 Lobular Intraepithelial Neoplasia (LIN)

Fig. 40: Combination of ductal intraepithelial
neoplasia (DIN) flat type with lobular intra-
epithelial neoplasia.

Case history: A 55-year-old woman showed clinical
signs of fibrocystic breast changes. Mammography
of her left breast showed some irregular densities
associated with microcalcifications. There was no
palpable tumor. The excisional biopsy revealed fi-
brocystic changes associated with microcalcifica-
tions. One hematoxylin and eosin section, however,
showed an incidental finding as described below.

Fig. 40.1: A well-circumscribed area closely resem-
bling adenosis at low magnification.

Fig. 40.2: Examination at higher magnification dis-
plays small ducts lined by one cell layer of atypical
cells with enlarged and hyperchromatic nuclei.

Fig. 40.3: Higher magnification showing cells with
mild atypia associated with luminal microcalcifica-
tion. Note that the alteration affects only the lumi-
nal epithelial cells (no simultaneous alteration of
myoepithelial cells).

Fig. 40.4: Moderately atypical luminal cells show-
ing prominent apical snouts. Note that there is no
simultaneous alteration of myoepithelial cells.

Fig. 40.5: In some other areas within the well-cir-
cumscribed and adenosis-like lesion, some ducts
display highly atypical epithelial cells.The alteration
affects the luminal cells at the expense of myo-
epithelial cells.

Fig. 40.6: At low magnification, lobular intra-
epithelial neoplasia with slight enlargement of the
lobules and pagetoid ductal extension is present.

Figs. 40.7 and 40.8: Typical morphology of lobular
intraepithelial neoplasia showing pagetoid ductal
extension of loosely cohesive cells with low-grade
nuclear atypia.

Fig. 40: Final remarks

● This case represents an example of combined
DIN flat type and lobular intraepithelial neo-
plasia. The neoplastic cells in DIN flat type in
this case show both low- and high-grade nu-
clear atypia. Note that the DIN flat type (both
low- and high-grade) was overlooked or mis-
interpreted as adenosis by some experienced
pathologists.
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Fig. 41: Mucinous spherulosis associated 
with lobular intraepithelial neoplasia.

Case history: A 70-year-old woman with clinical
signs of fibrocystic changes of her left breasts.
Mammography of her left breast showed some 
irregular areas. There was no palpable lesion. The 
irregular areas were removed by vacuum-assisted
breast biopsy.

Fig. 41.1: Low magnification of the lesion shows
solid proliferation as well as several microcystic
areas.

Fig. 41.2: Other areas show intraductal spaces
containing pale or basophilic material. The overall
appearance of the lesion at low magnification is
suspicious for the cribriform growth pattern of DIN
(DCIS).

Figs. 41.3 and 41.4: Lobular intraepithelial neopla-
sia with mildly atypical cells showing enlargement
of the acinar structures within the lobules. Note the
monotonous appearance of neoplastic cells.

Figs. 41.5 and 41.6: Several intraductal secondary
spaces that closely resemble a cribriform DIN
(DCIS). The spaces contain basophilic mucinous
material.

Figs. 41.7 and 41.8: The secondary spaces are lined
by a mixed cell population consisting of epithelial
cells with round nuclei and cells with bipolar or
spindle-shaped nuclei.
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Figs. 41.9 and 41.10: Immunohistochemistry for
p63 shows myoepithelial cells (cells with bipolar 
or spindle-shaped nuclei) within the secondary
spaces. Note the presence of a second cell popula-
tion that is negative for p63.

Fig. 41.11: Immunohistochemistry for smooth
muscle actin also shows a myoepithelial cell
component in secondary spaces. There is a second
luminal cell population that is negative for smooth
muscle actin.

Fig. 41.12: Immunohistochemistry for E-cadherin
shows that both cell components are negative.

Figs. 41.13 and 41.14: Immunohistochemistry for
CK34BE12 displays a positive reaction in solid areas
and areas with spherules or secondary spaces.

Fig. 41: Final remarks

● The main differential diagnosis in this case is 
DIN (DCIS; solid and cribriform variant). The
immunohistochemistry for myoepithelial cells
and CK34BE12 is helpful in this case in order to
recognize the myoepithelial cell component
of mucinous spherulosis and the lobular na-
ture of the accompanied neoplastic cells.
While the negative immunoreaction for E-cad-
herin excludes the possibility of DIN (DCIS),
the positive reactivity for CK34BE12 is consis-
tent with lobular intraepithelial neoplasia. In
this case, the positive immunoreaction for p63
and smooth muscle actin demonstrates that
myoepithelial cells are involved in mucinous
spherulosis. The luminal mucinous material in
the spherules was positive for PAS (after dia-
stase) and alcian blue (not illustrated).

● Mucinous spherulosis represents the earliest
stage of collagenous spherulosis.
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8.1 Definition

Infiltrating ductal carcinoma (IDC) is the most common type of
invasive breast carcinoma (60–75% of all mammary invasive car-
cinomas). By definition, the diagnosis of this tumor is made on
the basis of exclusion; it is a malignant tumor that cannot be
classified as any special type of breast carcinoma (not otherwise
specified, or NOS).

8.2 Macroscopy

There is a marked variation in size, from smaller than 1 cm to
larger than 10 cm. The tumors can have an irregular, stellate out-
line or a nodular configuration with pushing margins. There is
usually a greyish-white cut surface with hard consistency. Carci-
nomas frequently feel gritty when cut with a knife. Yellow to
white streaks (elastosis) can be present. The fatty tissue close to
the tumor often reveals an intense yellow color that differs from
the color of fatty tissue away from the carcinoma [1].

8.3 Microscopic Features (Figs. 42 and 43) 

● Irregular or rounded, solid epithelial clusters admixed with
single cells and cords of tumor cells lacking the morphologic
features of any of the special types of invasive carcinoma are
present.

● Infiltrating and/or pushing margins are present.
● The tubules and solid cell clusters are not surrounded by

myoepithelial cells.
● There is no basal lamina around the glands and solid struc-

tures.
● Stromal reaction includes edematous, myxoid, elastotic

changes, or, more often, hypercellular and desmoplastic
changes with or without lymphocytic infiltration.

● Vascular invasion can be identified.
● (Peri)neural invasion can be present (has no prognostic sig-

nificance).
● In a majority of well-sampled cases, areas of ductal intra-

epithelial neoplasia (DIN; ductal carcinoma in situ [DCIS])
are evident.

● In some tumors, both DIN (DCIS) and lobular intraepithelial
neoplasia (LIN; lobular carcinoma in situ [LCIS]) may be
present.

CHAPTER 8 Infiltrating Ductal Carcinoma 
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● In a small proportion of cases, an infiltrating ductal carcino-
ma may be accompanied by LIN in the absence of DIN
(DCIS).

8.4 Grading

There are two methods of grading: nuclear (cytologic) grading
and grading according to the modified Bloom and Richardson
system (Nottingham, or Elston and Ellis system).

Nuclear grading [5, 15, 16a, 16b, 23, 24, 41] is a cytologic eval-
uation of the tumor nuclei that compares them with the nuclei of
normal mammary epithelial cells. Using high-power magnifica-
tion, the following parameters should be evaluated: nuclear 
enlargement, nuclear-cytoplasmic (N/C) ratio, irregularity of
nuclear membrane, irregularity of chromatin distribution, pro-
minence of nucleoli, and degree of polymorphism (variation of
nuclear size and shape). A low-grade carcinoma is characterized
by uniform tumor cells with small regular nuclei showing regu-
lar chromatin distribution. A high-grade carcinoma reveals
polymorphic tumor cells with significant variation in nuclear
size and shape, prominent nucleoli, irregular nuclear membrane,
and coarse and irregular chromatin. Because nuclear grading
does not assess the tumor’s growth pattern and does not rely on
mitotic rate, it is applicable to all types of mammary carcinoma.

Histologic grading (modification of Bloom and Richardson
system: the Elston and Ellis grading system) [14, 32] is based 
on the degree of tubular formation, nuclear atypia, and mitotic
activity:

Tubule formation is given a score of 1 when an overall evalua-
tion of the tumor shows formation of tubules with visible
lumens in a majority (more than 75%) of the lesion. When solid
areas of tumor growth are admixed with a moderate degree of
the tubular arrangements (10–75%), the tumor is given a score of
2. When little (less than 10%) or no tubule formation is seen, and
the cells are growing in sheets or cords, the score is 3 points. In
the assessment of nuclear atypia, variation in size and shape of
the tumor nuclei is evaluated. Tumors with uniform or regular,
small nuclei and those exhibiting minimal variation score
1 point. Tumors with a moderate degree of variation in nuclear
size and shape and occasional nucleoli score 2 points. Those with
marked variation in nuclear size and shape and those containing
bizarre nuclei, often with irregular chromatin distribution and
one or more prominent nucleoli, score a 3. If any difficulty is
encountered in assessment of nuclear atypia, then the nuclear
appearances should be evaluated in the least differentiated area.



For determining mitotic rate, at least 10 high-power fields
(hpf) in the most mitotically active areas (mostly at the periph-
ery) of the tumor are evaluated. The number of mitotic figures
required for each point varies with the size of the hpf for a given
microscope. In the original study by Elston and Ellis, using a
microscope field with a diameter of 0.59 mm and an area of
0.274 mm2 (Leitz Ortholux microscope with wide-angle eye-
pieces and ¥25 objective), tumors with a count of 0–9 mitotic
figures per 10 hpf were given 1 point, those with 10–19 mitotic
figures per 10 hpf scored 2 points, and those with 20 or more
mitotic figures per 10 hpf scored 3 points.

Grade 1 (well differentiated): 3–5 points (Fig. 42)
Grade 2 (moderately differentiated): 6–7 points
Grade 3 (poorly differentiated): 8–9 points (Fig. 43)

Caution

● The separation into three grades of breast carcinoma is arbi-
trary and artificial.There is in fact a continuous scale of malig-
nancy. However, using the histologic grading system, a good
correlation with prognosis is achieved [14, 32].

8.4.1 Problems with Mitotic Counts
To determine the number of mitotic figures for any microscope,
it is necessary to have the diameter of the field of view, or field
diameter, at high power (¥40).
● The number of mitotic figures per 10 hpf in a given carcinoma

can vary significantly depending on the microscope used:
Olympus, Nikon, Zeiss, Leica, etc.

● Some of the aggressive breast carcinomas (signet-ring cell
carcinoma, pleomorphic variant of ILC) do not reveal high
mitotic activity.

● There are limited areas for mitotic counts in core needle biop-
sies.

Caution

● The grading system is still undergoing evolution, and the 
ultimate system has not been devised yet. Although not iden-
tical, both the histologic method and the nuclear grading
system have been useful in predicting prognosis of breast
carcinomas.

8.4.2 Advantages of Nuclear Grading
Nuclear grading is easy to perform. It uses the same cytologic
criteria as those used for DIN (DCIS) grading and can be applied
on core needle biopsies. It is applicable to any type of carcinoma
(special types) and is independent of the type of microscope
used (thus eliminating the problem with mitotic count and hpf
variation among different types of microscopes).

8.5 Additional Comments

The following information should be provided in a pathology re-
port: tumor size, tumor type (NOS or special type), presence or
absence of vascular (lymphatic) invasion, status of the margins
(distance of carcinoma from the next margin), grading (specify
nuclear or modified Bloom–Richardson system), and TNM clas-
sification. Information concerning accompanying DIN (DCIS)
such as grade, size, and type should also be included [5, 26, 30, 33,
36].

Immunohistochemistry for estrogen receptor, progesterone
receptor, and HER2/neu needs to be done on invasive carcinoma
regardless of the tumor’s grade and type [21].

MIB-1 monoclonal antibody is a promising tool for determin-
ing cell proliferation on routine histological material. A few re-
cent studies have demonstrated that breast carcinomas with a
high MIB-1 index (cut-off value of at least 25%) are sensitive to
chemotherapy protocols. It has been suggested that immunohis-
tochemistry for MIB-1 is a valuable adjunct for identifying high-
risk breast cancer patients [37, 40].
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Fig. 42: Well-differentiated infiltrating 
ductal carcinoma.

Case history: A 75-year-old woman presented with
a firm and irregular mass in the upper outer quad-
rant of her left breast. Mammography showed a tu-
mor with infiltrating borders. Excisional biopsy was
performed.

Fig. 42.1: The cut surface of the excisional biopsy
shows a greyish-white tumor with infiltrating mar-
gins. The adipose tissue adjacent to the tumor
shows a very intense yellow color that is different
from the color of adipose tissue away from the 
tumor. The intense yellow color of adipose tissue
close to the tumor is a common and characteristic
gross feature of breast carcinoma.

Fig. 42.2: Low magnification of tumor shows hap-
hazardly arranged tubules infiltrating adjacent adi-
pose tissue.

Fig. 42.3: Several small or elongated glands with
infiltrating growth pattern are present. Note the
reactive or desmoplastic stromal alteration.

Fig. 42.4: Higher magnification reveals tubules
and strands of tumor cells with low-grade nuclear
atypia. The mitotic activity is very low.

Fig. 42.5: Higher magnification shows a tubule
with mildly atypical tumor cells. The lack of a myo-
epithelial cell layer is evident, which is characteristic
of invasive carcinoma.

Fig. 42.6: A few areas of the tumor show microcal-
cification associated with infiltrating ductal carcino-
ma. Because of low-grade nuclear atypia (score 1),
low mitotic activity (score 1), and predominant
tubular formation (score 1), this tumor qualifies 
as grade 1 or well-differentiated (low-grade) ductal
carcinoma.
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Fig. 43: Poorly differentiated infiltrating 
ductal carcinoma.

Case history: A 39-year-old woman presented with
an ulcerating 12-cm-large tumor in the upper outer
quadrant of her right breast. Modified radical mas-
tectomy was performed.

Fig. 43.1: Numerous solid aggregates of the tumor
cells show an irregular and infiltrating growth pat-
tern. The tumor shows abundant necrosis.

Figs. 43.2, 43.3: The tumor shows irregular and
infiltrating solid epithelial structures.

Fig. 43.4: The tumor cells show high-grade nuclear
atypia.

Figs. 43.5 and 43.6: High magnification of the
tumor demonstrates severe nuclear atypia and
pleomorphism (pleomorphism of anaplasia). Note
the irregularity of chromatin distribution and multi-
ple prominent nucleoli. Several mitotic figures are
evident.
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Fig. 43.7: Mastectomy specimen showing a tumor
with extensive skin ulceration and necrosis. The
tumor measures 12 cm in greatest diameter.

Figs. 43.8 and 43.9: Five years after breast surgery,
the patient died of multiorgan failure as a conse-
quence of general metastases. Autopsy was per-
formed and showed bone marrow (Fig. 43.8) and
liver (Fig. 43.9) metastases. In addition, there were
metastases to the lungs, heart, and skin (not
shown).
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9.1 Macroscopy

Tumor size ranges from occult, grossly unapparent lesions of
microscopic dimensions to tumors that diffusely involve the
entire breast. Typically, invasive lobular carcinoma forms a firm
to hard tumor with irregular borders. In some cases, however, the
tumor may not be grossly visible. Another gross manifestation of
invasive lobular carcinoma (ILC) is the formation of numerous
small hard nodules mimicking sclerosing adenosis, grossly and
microscopically [2, 22, 31, 34].

9.2 Microscopic Features (Figs. 44–51)

● Infiltrating pattern of small or medium-sized uniform epithe-
lial cells.

● Linear arrangement of carcinoma cells (single-file pattern)
with a tendency to grow in a circumferential fashion around
ducts and lobules (“targetoid” growth).

● Isolated uniform cells as well as linear strands of no more than
one or two cells across.

● Often, a discontinuous infiltrative pattern with irregular bor-
ders [2, 7–9, 11, 22].

● Homogeneous cell population of epithelial cells (no myo-
epithelial cells).

● Usually mild nuclear atypia, slight hyperchromasia, scant
cytoplasm; often eccentric nuclei.

● Some of the tumor cells show irregular nuclear membrane and
eosinophilic cytoplasm.

● Tumor cells with intracytoplasmic mucus.
● Sometimes signet-ring cells with hyperchromatic, eccentric

nuclei with morphology identical to that of gastrointestinal
tract signet-ring cell carcinoma.

● In addition to the classic pattern, a more polymorphic (pleo-
morphic) cell population can be present, showing severe
nuclear atypia, larger cytoplasm, and prominent nucleoli with
or without increased mitotic activity (pleomorphic variant of
ILC) [2, 7–12, 14–16, 22, 30].

9.3 Additional Comments

The division into lobular and ductal type carcinomas should not
be confused with ductal epithelial origin or lobular epithelial
origin as if the sites of origin of the two were completely distinct.
Lobular and ductal types of carcinoma refer to histologically,
cytologically, and immunohistochemically identifiable entities
and not necessarily to sites of origin (the most common site of
origin is the terminal duct-lobular unit).

CHAPTER 9 Invasive Lobular Carcinoma (ILC)

A tumor should be classified as ILC independently of the pres-
ence or absence and the nature of any in situ (intraepithelial)
component. In practice, 80% of ILCs will show foci of lobular 
intraepithelial neoplasia (LIN; lobular carcinoma in situ [LCIS])
as well, if sampling is adequate.

Variants of ILC include solid, alveolar, histiocytoid, and tubu-
lolobular carcinomas. The solid variant consists of a closely
packed proliferation of uniform, small epithelial cells, forming
large nests separated by very delicate vascular channels. In the
alveolar variant, a similar cell population forms rounded nests
and islands of 20 or more cells separated by a minimal amount of
stroma. Depending on the results of immunohistochemistry for
E-cadherin and CK34BE12, the tubulolobular variant represents
either a carcinoma with lobular (ILC) or mixed ductal and lobu-
lar differentiation [11, 12, 15, 16].

At least 5% of invasive breast carcinoma cannot be classified
as ductal or lobular with certainty, or even as mixed ductal and
lobular type. Immunohistochemistry with antibody against E-
cadherin (preferably in combination with CK34BE12) can be
helpful for classifying some of these primary breast carcinomas.

9.4 Immunohistochemistry of LIN and ILC

E-cadherin is negative in almost all cases of LIN and ILC.
CK34BE12 (high molecular weight cytokeratin containing a
cocktail of CKs 1, 5, 10, and 14) is characteristically positive in
the vast majority of LIN and less common positive in ILC.

9.5 Grading

Although it is possible to grade ILC on the basis of nuclear fea-
tures, grading on the basis of the modified Bloom and Richard-
son grading system (Nottingham system) is acceptable (and is
encouraged by TNM). ILC will always get a score of 3 for tubule
formation, and very often a score of 1 for mitotic activity. It is
mainly the cytologic features that account for the variation in
grading (most ILCs are G1/G2 tumors) [3, 7, 22].

Caution

● Macroscopically, in addition to presenting as either an irregu-
lar, infiltrating, or well-circumscribed, indurated mass, some-
times the tumor is not apparent to the naked eye, or its ap-
pearance is not different from that of fibrocystic changes.



● A common but not specific feature of ILC is the presence of in-
tracytoplasmic lumens containing a targetoid eosinophilic
secretion (mucus); these should not be mistaken for signet-
ring cells, which may be seen as a pattern of differentiation
within ILC. Targetoid cells may also occur in infiltrating ductal
carcinoma.

● Regardless of the number of mitotic figures, the pleomorphic
variant of ILC (with high-grade nuclear atypia) or carcinoma
with signet-ring cell component should be regarded as poor-
ly differentiated or G3 (high-grade) carcinoma.

● Due to the lack of desmoplastic stromal alteration and diffuse
and irregular growth pattern, the gross assessment of tumor
size in ILC may differ in a substantial number of cases from the
actual tumor size determined by histopathologic evaluation.

● After formalin fixation, the size (distribution) of ILC may be
much larger than that of fresh specimen examined by frozen
section. One needs to be aware of the discontinuous and 
multifocal pattern of ILC.

● Examine the resection margin carefully; it can be involved
focally or diffusely.

● ILC with metastasis to the sentinel lymph nodes can be very
difficult to detect on hematoxylin and eosin sections. To 
exclude metastasis of ILC, immunohistochemistry for cyto-
keratin is recommended.
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Fig. 44: Well-differentiated infiltrating lobular
carcinoma.

Case history: A 70-year-old woman presented with
a palpable left breast tumor. Mammography and
sonography revealed a tumor (maximum diameter
3 cm) highly suspicious for breast cancer.

Figs. 44.1, 44.2: Infiltrating lobular carcinoma
showing small, uniform tumor cells with a typical
single-file pattern.

Fig. 44.3: Isolated small and uniform epithelial tu-
mor cells of a well-differentiated infiltrating lobular
carcinoma. The bland-looking small tumor cells re-
semble lymphocytes.

Figs. 44.4 and 44.5: Positive immunoreaction for
estrogen receptors (Fig. 44.4) and progesterone
receptors (Fig. 44.5).

Fig. 44.6: The tumor cells of ordinary infiltrating
lobular carcinoma frequently display positive im-
munoreaction for androgen receptors.

Fig. 44: Final remarks

● The vast majority of cases with infiltrating lob-
ular carcinoma (ILC) are grades 1 or 2.This case
represents an example of G1 or low-grade 
ILC. The tumor cells in this case are very uni-
form with a subtle degree of nuclear atypia.
The mitotic activity of carcinoma is very low
(Nottingham total score 5, tubular formation
score 3, nuclear atypia score 1, and mitotic 
activity score 1).
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Fig. 45: Well-differentiated infiltrating lobular
carcinoma, tubulolobular variant.

Case history: A 48-year-old woman presented with
a palpable irregular firm mass of her left breast.The
cut surface of the excisional biopsy revealed a grey-
ish-white 2.5¥1.5¥1-cm tumor with irregular and
infiltrating margins.

Figs. 45.1, 45.2, and 45.3: At low magnification, the
tumor shows several tubular structures.

Fig. 45.4: In addition to the tubules, several areas
of the tumor display uniform, small epithelial cells
and a typical single-file cell pattern, features more
characteristic of infiltrating lobular carcinoma.

Figs. 45.5 and 45.6: Higher magnification shows
an infiltrating carcinoma displaying uniform and
small tumor cells. The tumor cells lack significant
nuclear atypia and form tubules as well as single-
file structures. Note the cytological similarity of
neoplastic cells in both tubules and single cell files.
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Figs. 45.7 and 45.8: Immunohistochemistry for
CK34BE12 reveals positive reaction in areas with
typical lobular morphology.

45.9: Positive immunoreaction for CK34BE12, even
in the tubular areas of the tumor.

45.10: The tumor cells are negative for E-cadherin,
even in areas with tubular differentiation.

Fig. 45: Final remarks

● Based on the immunohistochemical results
(negative reaction for E-cadherin and positivi-
ty for CK34BE12), this carcinoma should be
classified as an ILC, tubulolobular variant.

● There are cases with mixed tubulolobular pat-
tern in which the tumor cells are positive for 
E-cadherin but negative for CK34BE12. In 
such cases, the diagnosis of ductal carcinoma 
is preferred. In some instances, the tumor 
cells are positive for both E-cadherin and
CK34BE12 (positive hybrid tumors) or nega-
tive for both E-cadherin and CK34BE12 (nega-
tive hybrid tumors).
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Fig. 46: Pleomorphic variant of infiltrating 
lobular carcinoma with neuroendocrine 
differentiation.

Case history: A 55-year-old woman presented with
a mammographically highly suspicious left breast
mass (2.5 cm at its maximum diameter). The exci-
sional biopsy showed a tan to pink tumor with infil-
trating margins.

Figs. 46.1 and 46.2: The tumor is composed of
loosely cohesive epithelial clusters.

Figs. 46.3 and 46.4: Tumor cells show large vesicu-
lar (pale) nuclei, a high nuclear-cytoplasmic ratio,
and eosinophilic cytoplasm.

Fig. 46.5: Higher magnification reveals tumor cells
with fine eosinophilic and granular cytoplasm.

Fig. 46.6: Some areas of the tumor show signifi-
cant variation in nuclear size and nuclear shape.The
tumor cells show large and vesicular nuclei.

Fig. 46.7: Immunohistochemistry for synapto-
physin shows a dot-like positive reaction of infiltrat-
ing tumor cells.

Fig. 46.8: Tumor cells showing a heterogeneous
positive immunoreaction for chromogranin.

Fig. 46: Final remarks

● This case represents an example of pleo-
morphic variant of ILC (with neuroendocrine 
differentiation). Pleomorphic variant of ILC 
occurs rarely and should be considered as a
high-grade carcinoma based on the nuclear
atypia, regardless of its mitotic activity.
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Fig. 47: Pleomorphic variant or poorly 
differentiated infiltrating lobular carcinoma.

Case history: A 53-year-old woman presented with
a rapidly growing right breast tumor (upper outer
quadrant).The cut surface of the excised tumor dis-
played a hard 4.5¥3¥1.9 cm tumor with infiltrating
margins.

Figs. 47.1 and 47.2: Low magnification of the
tumor shows an infiltrating breast carcinoma with
lobular growth pattern. In many areas of the tumor,
isolated small tumor cells and cells with single cell
file pattern are present.

Figs. 47.3 and 47.4: In addition, several areas of the
tumor exhibit extremely atypical cells with hyper-
chromatic, bizarre-looking nuclei.

Figs. 47.5 and 47.6: Highly atypical tumor cells
with extreme anisonucleosis and nuclear pleomor-
phism.
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Fig. 47.7: CK34BE12 immunoreaction in areas of
the tumor with more classic Features of ILC. Note
the typical asymmetric or caplike pattern of posi-
tive reaction.

Figs. 47.8 and 47.9: Positive immunoreactivity for
CK34BE12 in areas with significant nuclear atypia.
Note the pattern of immunoreaction.

Figs. 47.10 and 47.11: While normal ducts and lob-
ules are positive for E-cadherin, the highly pleomor-
phic tumor cells are negative for it.The immunohis-
tochemistry (negativity for E-cadherin and positivi-
ty for CK34BE12) in this case confirms the diagnosis
of poorly differentiated or pleomorphic variant of
ILC.

Fig. 47.12: Immunohistochemistry for HER2/neu
shows an intense and circumferential positive reac-
tion (score 3+) of highly atypical tumor cells. The
tumor cells were, however, completely negative for
EGFR (HER1; not shown).

Fig. 47: Final remarks

● The main differential diagnosis in this case 
is metaplastic or sarcomatoid carcinoma. The
presence of areas with more classical features
of ILC and the results of immunohistochem-
istry (E-cadherin negativity and CK34BE12
positivity) in this case confirms the diagnosis
of pleomorphic variant of ILC. The vast majori-
ty of metaplastic or sarcomatoid breast carci-
nomas are negative for HER2/neu but positive
for EGFR (HER1). The positive reaction of 
tumor cells for HER2/neu and the negative 
immunoreaction for EGFR (HER1) in this case
would further exclude a metaplastic carcino-
ma.

● Using the Nottingham grading system, this
carcinoma would be a grade 2 with a total
score of 7 (tubular formation score 3, nuclear
atypia score 3, and mitosis score 1). Although
the mitotic activity is low in this case, the pleo-
morphic variant of ILC needs to be considered
a poorly differentiated carcinoma (G3 or high-
grade carcinoma) by using the nuclear grad-
ing system for breast carcinoma.
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Fig. 48: Pleomorphic variant of infiltrating 
lobular carcinoma simulating lymphoma 
(lymphoma-like carcinoma).

Case history: A 38-year-old woman had a 1.5-cm left
breast tumor (upper inner quadrant) identified by a
regular mammographic examination. The tumor
was relatively well circumscribed and grey to pink
on its cut surface.

Figs. 48.1, 48.2, and 48.3: The tumor predominant-
ly shows severe lymphocytic infiltration of the
breast stroma.

Figs. 48.4, 48.5, and 48.6: At higher magnification,
isolated cells and small clusters or nests with a dif-
ferent morphology can be recognized. It is, how-
ever, difficult to be sure about the nature of these
cells (lymphatic cells versus epithelial cells) without
immunohistochemistry.
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Figs. 48.7 and 48.8: A very high magnification
(¥1,000) of the tumor shows cells with partly vesic-
ular and partly hyperchromatic, large nuclei. It is dif-
ficult to determine whether these are epithelial or
hematopoietic cells.

Figs. 48.9 and 48.10: Immunohistochemistry for
pancytokeratin reveals an intensely positive reac-
tion in the infiltrating tumor cells demonstrating
their epithelial nature. There is a lymphocytic cell
population in the background.

Fig. 48: Final remarks

● The hematoxylin and eosin sections of this
case have been reviewed by several experi-
enced pathologists. Many were deeply con-
cerned about a malignant lymphoma (NHL,
high grade).

● The tumor cells were completely negative for
E-cadherin and focally positive for CK34BE12
(data not shown). The immunohistochemistry
and morphology of the tumor cells are consis-
tent with the pleomorphic variant of ILC.

● Breast carcinomas with severe lymphatic 
reaction that closely resemble malignant 
lymphomas have also been designated as
lymphoma-like carcinomas.
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Fig. 49: Infiltrating lobular carcinoma 
with signet-ring cell component.

Case history: A 66-year-old woman presented with
a clinically and mammographically highly suspi-
cious mass of her right breast. A needle core biopsy
of the tumor revealed an invasive lobular carcino-
ma. The excisional biopsy of the tumor displayed a
3¥2¥1-cm greyish-white tumor close (<1 mm) to
the posterior margin.

Figs. 49.1 and 49.2: Infiltrating breast carcinoma
with a classic growth pattern of ILC.

Figs. 49.3 and 49.4: While several areas of the car-
cinoma show a classic morphology of ILC with uni-
form and small tumor cells (Fig. 49.3), other areas
display numerous signet-ring tumor cells (Fig. 49.4).

Figs. 49.5 and 49.6: Higher magnification reveal-
ing highly atypical tumor cells with hyperchromatic
and eccentric nuclei and abundant clear or muci-
nous (vacuolated) cytoplasm.The mitotic activity of
the tumor is very low!

Fig. 49: Final remarks

● It is important to keep in mind that signet-ring
cell carcinoma and pleomorphic variant of ILC
commonly do not show high mitotic activity.
Such tumors should be regarded as poorly dif-
ferentiated carcinomas based on the nuclear
grading system, regardless of their mitotic
activity.

● Tumor cells with signet-ring cell differentia-
tion can occur in both ductal and lobular car-
cinomas.
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Fig. 50: Histiocytoid variant of infiltrating 
lobular carcinoma (histiocytoid carcinoma).

Case history: A 34-year-old woman presented with
a hard, ill-defined tumor in her left breast. The clini-
cal examination revealed enlarged axillary lymph
nodes (left). Mammography and ultrasonography
showed an asymmetric, ill-defined mass (maximum
diameter 2.5 cm).

Figs. 50.1 and 50.2: Invasive carcinoma with nu-
merous isolated tumor cells and loosely cohesive
clusters.

Figs. 50.3 and 50.4: Tumor cells with abundant
vacuolated cytoplasm closely resembling histio-
cytes.

Fig. 50.5: Multiple areas with lymphatic vessel
invasion.

Fig. 50.6: The tumor cells show positive immuno-
reaction for CK34BE12. The immunoreaction for 
E-cadherin, however, was negative (not shown).
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Fig. 50.7: In addition to the invasive component of
the tumor, areas of lobular intraepithelial neoplasia
(LIN) are also present. LIN is characterized by loose-
ly cohesive epithelial clusters showing abundant
eosinophilic or vacuolated cytoplasm.

Figs. 50.8 and 50.9: Very high magnification
(¥1,000) of lobular intraepithelial neoplasia and
invasive carcinoma exhibits numerous tumor cells
closely resembling histiocytes.

Fig. 50.10: The tumor cells are immunohistochem-
ically positive for estrogen receptors.

Figs. 50.11 and 50.12: Metastatic involvement of
an axillary lymph node with several areas closely
resembling histiocytes.

Fig. 50: Final remarks

● Histiocytoid carcinoma of the breast is mainly
found among infiltrating lobular carcinomas.
It can be easily mistaken for benign conditions
or other breast tumors that are also composed
of tumor cells with foamy to pink granular 
cytoplasms and eccentric nuclei.

● The tumor cells in histiocytoid carcinoma
commonly show granular immunoreactivi-
ties for gross cystic disease fluid protein-15
(GCDFP-15). Based on the morphology and
immunohistochemistry, several studies sug-
gested that histiocytoid carcinoma represents
a variant of carcinoma with apocrine differen-
tiation (apocrine carcinoma).
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Fig. 51: Histiocytoid variant of infiltrating 
lobular carcinoma associated with histiocytoid/
apocrine type of lobular intraepithelial neoplasia.

Case history: A 30-year-old woman presented with
a 4-cm irregular left breast mass and a positive 
family history of breast cancer (sister). The cut 
surface of the tumor showed a firm greyish-white
tumor with irregular margins.

Figs. 51.1 and 51.2: At low magnification, a monot-
onous cell population of tumor cells with infiltrative
single file pattern is present. The tumor cells show
fine eosinophilic granular or foamy cytoplasm.

Fig. 51.3: A small normal duct (ductule) is sur-
rounded by tumor cells with bland nuclei.

Figs. 51.4, 51.5 and 51.6: Uniform tumor cells
show infiltration of the lobules (acinar structures).
The tumor cells show abundant vacuolated cyto-
plasms and round nuclei, features that can easily be
misinterpreted as aggregates of histiocytes.

Figs. 51.7 and 51.8: Several areas of solid intra-
epithelial neoplasias within and at the periphery of
invasion. The tumor cells are large with abundant
cytoplasm and could easily be misinterpreted as
DIN (DCIS).
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Figs. 51.9 and 51.10: Intraepithelial neoplasia 
with large tumor cells showing either vacuolated
cytoplasm with histiocytic-like differentiation
(Fig. 51.9) or intense eosinophilic cytoplasm with
apocrine-like differentiation (Fig. 51.10).

Fig. 51.11: Negative immunoreaction for E-cad-
herin in lobular intraepithelial neoplasia. The inva-
sive component of the tumor was completely neg-
ative for E-cadherin (not shown).

Fig. 51.12: Immunohistochemistry for CK34BE12
reveals a positive reaction in both the lobular in-
traepithelial neoplasia and the invasive carcinoma.

Figs. 51.13 and 51.14: Typical positive immuno-
reaction for CK34BE12 in lobular intraepithelial
neoplasia (51.13) and ILC (51.14).

Fig. 51: Final remarks

● This case demonstrates that histiocytoid
breast carcinoma is closely related to apocrine
carcinoma. The infiltrating tumor cells with
foamy or pink cytoplasm could easily be 
mistaken for granular cell tumor. However,
the tumor cells in this case are immunohisto-
chemically positive for pancytokeratin and
CK34BE12. The negative immunoreaction for
E-cadherin and positivity for CK34BE12 is a
common finding in lobular breast carcinoma.
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10.1 Tubular Carcinoma

10.1.1 Definition
A very-well differentiated infiltrating carcinoma with an excel-
lent prognosis.

10.1.2 Macroscopy
Ill-defined firm to hard greyish-white tumor usually 2 cm or less
in diameter. The tumor is often stellate, and the cut surface is
likely to retract (becoming depressed in relation to the sur-
rounding breast tissue). The gross appearance is often similar to
that of a radial scar (complex sclerosing lesion).

10.1.3 Microscopic Features (Fig. 52)
● It is characterized by proliferation of angulated, oval, or elon-

gated tubules with haphazard arrangement.
● The overall configuration tends to be stellate and has ill-de-

fined margins.
● There is a homogeneous cell population (only epithelial cells,

no myoepithelial component).
● Tumor cells do not show significant nuclear atypia (at higher

magnification, slight nuclear enlargement can be identified).
● Stromal alterations include reactive-appearing ( granulation

tissue-like or desmoplastic) changes and/or stromal elastosis.
● The glands infiltrate into the surrounding breast tissue.
● Apical snouts (cytoplasmic protrusions) of the tubules are

present in about 30% of cases.
● Conventional types of ductal intraepithelial neoplasia (DIN;

ductal carcinoma in situ [DCIS]) are present in almost 60% of
the cases. Most of these are low-grade cribriform or mi-
cropapillary DIN (DCIS, G1). The close examination of cases
with tubular carcinoma reveals that in the vast majority of
cases, several ducts (or ductules) with DIN flat type (flat ep-
ithelial atypia) are present adjacent to and at the periphery of
carcinoma. These ducts or ductules are lined with a very few
cell layers of mildly atypical cells. These areas represent a low-
grade DIN flat type.

● Lobular intraepithelial neoplasia can also be present within
the tumor.

● A pure tubular carcinoma is 100% tubular; a mixed tubular
carcinoma is 75% or more tubular.

● Tubulolobular carcinoma has been designated as a variant of
lobular carcinoma; not infrequently, however, it represents a
mixed ductal and lobular carcinoma.

● Calcifications are found in at least 50% of tubular carcinomas.

● About 10–20% of patients are found to have multifocal (mul-
ticentric) tubular carcinomas growing as separate foci in one
or more quadrants. Multifocality is encountered in 30% of pa-
tients with tubulolobular carcinoma [1, 2, 6, 9, 11, 12, 14, 18].

10.1.4 Differential Diagnosis
Sclerosing adenosis, radial scar (benign complex sclerosing le-
sion), microglandular adenosis, and tubular adenosis need to be
considered. With the exception of microglandular adenosis, the
glands in all types of mammary adenosis have a myoepithelial
component. Tubular carcinoma, as other types of breast carcino-
mas, does not have myoepithelial cells within the infiltrating
glands [6, 7, 10, 13, 16].

10.1.5 Immunoprofile
Markers for myoepithelial cells (smooth muscle [SM] actin,
SM myosin, calponin, p63, CD10, etc.) do not show a myoepithe-
lial cell layer around the tubules. CK5/6 is negative in the vast
majority of cases. E-cadherin is positive.

10.1.6 Additional Comments
Tubulolobular carcinoma has been regarded as a variant of
tubular carcinoma by some authors and as a form of invasive
lobular carcinoma by others. This variant of carcinoma has a
good prognosis comparable to well-differentiated ductal or lob-
ular carcinoma. If immunohistochemistry is negative for E-cad-
herin but shows positivity for CK34BE12, the tumor can be con-
sidered a variant of invasive lobular carcinoma (ILC; tubulolob-
ular variant of ILC). Many of these tumors, however, show a
positive immunoreaction for both E-cadherin and CK34BE12
(positive hybrid neoplasia with mixed ductal and lobular differ-
entiations) [18].

10.1.7 Further Reading
1. Carstens PHB. Tubular carcinoma of the breast. A study of frequen-

cy. Am J Clin Pathol 1978;70:204–210.
2. Carstens PHB, Greenberg RA, Francies D, et al. Tubular carcinoma

of the breast. A long term follow-up. Histopathology 1985;9:271–
280.

3. Cooper HS, Patchefsky AS, Krall RA. Tubular carcinoma of the
breast. Association with multicentricity, bilaterality and family his-
tory of mammary carcinoma. Am J Clin Pathol 1981;73:25–30.

4. Dawson AE, Logan-Young W, Mulford DK. Aspiration cytology of
tubular carcinoma. Diagnostic features with mammographic corre-
lation. Am J Clin Pathol 1994;101:488–492.

5. De la Torre M, Lindholm K, Lindgren A. Fine needle aspiration 
cytology of tubular carcinoma and radial scar. Acta Cytol 1994;38:
884–890.
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6. Does PH, Norris HJ. Well-differentiated (tubular) carcinoma of the
breast: a clinical pathologic study of 145 pure and mixed cases. Am
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10.2 Mucin-Producing Carcinomas of the Breast

There are three subtypes of mucin-producing carcinomas of the
breast: (1) mucinous (colloid) carcinoma, including hypercellu-
lar variant, (2) signet-ring cell carcinoma, and (3) mucinous cys-
tadenocarcinoma.

10.2.1 Mucinous (Colloid) Carcinoma

10.2.1.1 Macroscopy
Well-circumscribed tumor with pushing margin and typical
gelatinous, soft cut surface.

10.2.1.2 Microscopic Features (Figs. 53 and 54)
● Small clusters of uniform epithelial cells with mild nuclear

atypia float in abundant “lakes” of mucus.
● Delicate bands of fibrovascular connective tissue are often

present within the mucus lakes.
● The cell clusters floating in the mucus may be solid or

micropapillary, or form secondary lumens.

● The neoplastic cells consist only of epithelial cells (no myo-
epithelial component).

● Mainly extracellular mucin. Rarely, a few cells with intracyto-
plasmic mucin or signet-ring like cells can be found.

● DIN (DCIS) with solid, cribriform, micropapillary, or spindle
cell pattern is often present.

● The neoplastic cells may show “salt-and-pepper” chromatin
and fine granular eosinophilic cytoplasm. These features 
indicate some (neuro)endocrine differentiation. Indeed, (neu-
ro)endocrine markers such as NSE, chromogranin, and
synaptophysin can be positive in some of the tumor cells [1, 2,
4, 6, 8, 14, 20, 23, 26].

10.2.1.3 Differential Diagnosis
Colloid (mucinous) carcinoma should be distinguished from 
the rare mucocele and myxoid fibroadenoma. Mucous lakes are
occasionally seen in association with fibrocystic changes and
reflect a ruptured cyst (rarely exceeding 2–3 mm in diameter).
Mucocele-like lesions are generally hypocellular (or acellular).
Larger mucous lakes may contain strips of epithelium within
them; invariably, however, the myoepithelial cell layer is clearly
present in some of these nests.

Caution

● Occasionally, mucocele-like lesions are associated with rup-
tured DIN (DCIS). This should not be interpreted as a muci-
nous carcinoma.

● In rare cases, tumor cells may display moderate to severe 
nuclear atypia.This unusual variant should be separated from
the classic mucinous carcinoma, which has an excellent prog-
nosis.

● The myxoid fibroadenomas with significant myxoid stromal
change can be mistaken for a mucinous carcinoma, both
grossly and histopathologically. The presence of attenuated
layers of epithelial and myoepithelial cells lining compressed
spaces helps differentiate the two.
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10.2.2 Signet-Ring Cell Carcinoma (Fig. 55)
This rare variant of mucin-producing carcinoma should be
clearly separated from mucinous (colloid) breast carcinoma.
Whereas mucinous carcinoma has an excellent prognosis,
signet-ring carcinomas of the breast are very aggressive. Signet-
ring carcinoma can be a subtype of invasive lobular or ductal
carcinoma. Signet-ring cells should de distinguished from cells
with intracytoplasmic lumens (“targetoid” tumor cells).

Caution

● The presence of signet-ring cells (ductal or lobular in origin)
within the carcinoma indicates a more aggressive behavior of
the tumor, regardless of the number of such cells.

Because of distinctive morphology and clinically more aggres-
sive behavior, signet-ring cell carcinoma should be designated as
a specific variant of breast carcinoma when present in its pure
form. The presence of even a 10% signet-ring cell population in
infiltrating lobular carcinoma has been reported with a higher
frequency of recurrences and metastases in patients with stage I
disease. It is important to note that primary signet-ring cell car-
cinomas of the breast and carcinomas (infiltrating ductal carci-
noma or invasive lobular carcinoma) with a signet-ring cell com-
ponent are capable of metastasizing to unusual sites such as the
bladder, stomach and other gastrointestinal sites, and serosal
surfaces (ovary, uterus), where they may mimic a primary carci-
noma of the involved organ [1, 3–6].

10.2.2.1 Immunoprofile
Mammary signet-ring cell carcinomas are generally immuno-
histochemically positive for gross cystic disease fluid protein
(GCDFP-15 or BRST2), whereas gastrointestinal tract signet-ring
cell carcinomas are negative. Estrogen receptor and MUC1 are
very often positive in primary signet-ring cell carcinoma of the
breast but are commonly negative in gastric and colonic signet-
ring cells. While primary signet-ring cell carcinoma of the breast
is typically positive for CK7 and negative for CK20, the gastro-
intestinal signet-ring cell carcinomas are commonly positive for
CK20 but usually negative for CK7. These differences can be
helpful in distinguishing the primary site of some difficult cases
when metastatic mammary carcinoma to the gastrointestinal
tract closely simulates a primary tumor [2, 8].

10.2.2.2 Further Reading
1. Briest S, Horn LC, Haupt R, et al. Metastasizing signet-ring cell car-

cinoma of the stomach mimicking bilateral inflammatory breast
cancer. Gynecol Oncol 1999;74:491–494.

2. Chu PG, Weiss LM. Immunohistochemical characterization of
signet-ring cell carcinomas of the stomach, breast, and colon. Am J
Clin Pathol 2004;121:884–892.

3. Harris M, Wells S, Vasudev KS. Primary signet-ring cell carcinoma
of the breast. Histopathology 1978;2:171–176.

4. Hull MT, Seo IS, Battersby JS, et al. Signet-ring cell carcinoma of the
breast. A clinicopathologic study of 24 cases. Am J Clin Pathol
1980;73:31–35.

5. Kennebeck CH, Alagoz T. Signet-ring breast carcinoma metastases
limited to the endometrium and cervix. Gynecol Oncol 1998;71:
461–464.

6. Liu SM, Chen DR. Signet-ring cell carcinoma of the breast. Pathol
Int 2000;50:67–70.

7. Qureshi SS, Shrikhande SV, Tanuja S, Shukla PJ. Breast metastases of
gastric signet-ring cell carcinoma: a differential diagnosis with pri-
mary breast signet-ring cell carcinoma. J Postgrad Med 2005;51:
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8. Raju U, Ma CK, Shaw A. Signet-ring variant of lobular carcinoma of
the breast: a clinicopathologic and immunohistochemical study.
Mod Pathol 1993;6:516–520.
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10.2.3 Mucinous Cystadenocarcinoma
A very rare variant of mucin-producing breast carcinoma close-
ly mimicking an ovarian mucinous cystadenocarcinoma.

10.2.3.1 Microscopic Features
● Several solid and multiloculated cysts are evident.
● Many of the cysts are lined by columnar mucinous cells with-

out significant atypia; other spaces, however, display signifi-
cant proliferation, forming multiple layers, tufts, and papillae.

● Some of the neoplastic cells show nuclear atypia and loss of
intracytoplasmic mucin.

● Disruption of the cystic walls and infiltration of the stroma
with reactive stromal alterations may occur.

● Areas of squamous differentiation (metaplasia) may also be
present.

● Areas of DIN (DCIS) with mucinous differentiation or more
conventional types of DIN (DCIS) can also be present.

Caution

● The possibility of a metastatic mucinous carcinoma (ovary,
gastrointestinal tract) into the breast needs to be excluded.

10.2.3.2 Further Reading
1. Chen WY, Chen CS, Chen HC, et al. Mucinous cystadenocarcinoma

of the breast coexisting with infiltrating ductal carcinoma. Pathol
Int 2004;54:781–786.

2. Koenig C, Tavassoli FA. Mucinous cystadenocarcinoma of the
breast. Am J Surg Pathol 1998;22:698–703.

10.3 Carcinoma with Neuroendocrine 
Differentiation

10.3.1 Definition
The term “carcinoma with neuroendocrine differentiation”
should be reserved for mammary carcinomas that show any of
the growth patterns of a “carcinoid” tumor (including insular
pattern with or without rosettes or rosette-like structures, tra-
becular and spindle cells, and oat cells), or for those in which
some of the tumor cells are positive for at least two neuroen-
docrine markers (chromogranin, synaptophysin, NSE).

10.3.2 Macroscopy
No specific gross pathologic features. The tumors are mostly
grossly well circumscribed.

10.3.3 Microscopic Features (Figs. 56–58)
● There is an infiltrative growth pattern with solid aggregates

(nesting or alveolar pattern), trabecular, rosette, or rosette-
like structures.

● Not infrequently, extracellular mucin is evident.
● Cytologically, the neoplastic cells frequently show different

cell morphology (mixed cell population of epithelial cells dis-
playing round cells, spindle cells, etc). The tumor cells often
show a “salt-and-pepper” chromatin pattern and fine granu-
lar, eosinophilic cytoplasm. Intracytoplasmic mucin can also
be present.

● Rare examples of primary small cell carcinoma of the breast
have been reported. These tumors show poorly differentiated
small cells with high mitotic activity and necrosis. A dimor-
phic histologic appearance can be present in this rare carcino-
ma, showing small cell carcinoma merging with invasive lob-
ular or ductal carcinoma [1, 4, 10, 12, 20].

10.3.4 Immunoprofile
Immunohistochemistry reveals a specific but quite heteroge-
neous positive reaction with antibodies against chromogranin
or synaptophysin. Neural cell adhesion molecule (NCAM) is not
infrequently positive. NSE alone is not specific [5, 6, 8, 12, 13, 15,
21]! Other hormones such as adrenocorticotropic hormone,
human chorionic gonadotropin, prolactin, neurotensin, and nor-
epinephrine can also be positive in the tumor cells.

10.3.5 Additional Comments
Whether or not these tumors behave differently from a morpho-
logically comparable carcinoma lacking neuroendocrine gran-
ules has not been well established. One study showed no signifi-
cant difference in either overall or disease-free survival between
patients with or without neuroendocrine differentiation [14]. It
seems that the stage at diagnosis is the major determinant of
prognosis in breast cancer with neuroendocrine differentiation.

Neuroendocrine tumors (carcinoma) can metastasize to the
breast and should be distinguished from primary breast carcino-
ma with neuroendocrine differentiation. The presence of DIN
(DCIS), preferably with similar morphology, supports the diag-
nosis of primary breast carcinoma. In the absence of an intraep-
ithelial neoplastic component, careful attention to the patient’s
history and clinical findings is needed to prevent misinterpreta-
tion of a metastatic neuroendocrine carcinoma.

10.3.6 Further Reading
1. Adegbola T, Connolly CE, Mortimer G. Small cell neuroendocrine

carcinoma of the breast: a report of three cases and review of the
literature. J Clin Pathol 2005;58:775–778.

2. Azzopardi JG, Muretto P, Goddeeris P, et al. “Carcinoid” tumors of
the breast: the morphological spectrum of argyrophil carcinomas.
Histopathology 1982;6:549–569.

3. Berruti A, Saini A, Leonardo E, et al. Management of neuro-
endocrine differentiated breast carcinoma. Breast 2994;13:527–529.

4. Bigotti G, Coli A, Butti A, et al. Primary small cell neuroendocrine
carcinoma of the breast. J Exp Clin Cancer Res 2004;23:691–696.

5. Bussolati G, Gugliotta P, Sapino A, et al. Chromogranin reactive en-
docrine cells in argyrophilic carcinomas (“carcinoid”) and normal
tissue of the breast. Am J Pathol 1985;120:186–192.

6. Bussolati G, Papotti M, Sapino A, et al. Endocrine markers in argy-
rophilic carcinoma of the breast. Am J Surg Pathol 1987;11:248–256.

7. Chen KTK. Breast carcinomas with carcinoid features. Breast
1981;7:2–5.

8. Cubilla AL, Woodruff JM. Primary carcinoid tumor of the breast. A
report of eight cases. Am J Surg Pathol 1977;4:283–292.

9. Fetissof F, Dubois MP, Arbeille-Brassart B, et al. Argyrophilic cells in
mammary carcinoma. Hum Pathol 1983;14:127–134.

10. Giffler RF, Kay S. Small cell carcinoma of the male mammary gland.
A tumor resembling infiltrating lobular carcinoma.Am J Clin Pathol
1976;66:715–722.

11. Harrist TJ, Kalisher L. Breast metastasis. An unusual manifestation
of a malignant carcinoid tumor. Cancer 1977;40:3102–3106.

12. Jundt G, Schultz A, Heitz PHU, et al. Small cell neuroendocrine (oat
cell) carcinoma of the male breast. Immunocytochemical and ultra-
structural investigations. Virchows Arch (A) 1984;404:213–221.
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13. Memoli VA, Nesland J, Warren WH, et al. Immunohistochemical and
ultrastructural observations concerning the issue of neuroen-
docrine differentiation in breast carcinomas. Lab Invest 1984;
50:39A.

14. Miremadi A, Pinder SE, Lee AH, et al. Neuroendocrine differentia-
tion and prognosis in breast adenocarcinoma. Histopathology
2002;40:215–222.

15. Monoghan P, Roberts JDB. Immunohistochemical evidence for neu-
roendocrine differentiation in human breast carcinomas. J Pathol
1985;147:281–289.

16. Papotti M, Macri L, Finzi G, et al. Neuroendocrine differentiation in
carcinomas of the breast. A study of 51 cases. Seminar Diagn Pathol
1989;6:174–188.

17. Paties C, Zangrandi A, Taccagni GL, et al. Spindle cell non-argy-
rophil carcinoma of the breast with neuroendocrine differentiation.
Histopathology 1996;29:471–473.

18. Sapino A, Righi L, Cassoni P, et al. Expression of the neuroendocrine
phenotype in carcinomas of the breast. Semin Diagn Pathol
2000;17:127–137.

19. Sapino A, Righi L, Cassoni P, et al. Expression of apocrine differenti-
ation markers in neuroendocrine breast carcinomas of aged
women. Mod Pathol 2001;14:768–776.

20. Shin SJ, DeLellis RA, Ying L, Rosen PP. Small cell carcinoma of the
breast: a clinicopathologic and immunohistochemical study of nine
patients. Am J Surg Pathol 2000;24:1231–1238.

21. Tse GM, Ma TK, Chu WC. Neuroendocrine differentiation in pure
type mammary mucinous carcinoma is associated with favorable
histologic and immunohistological parameters. Mod Pathol 2004;
17:568–572.

10.4 Invasive Papillary Carcinoma

10.4.1 Definition
Infiltrating carcinoma with clear-cut papillary configuration.
Infiltrating papillary carcinomas with truly infiltrating papillary
configurations are extremely rare.

10.4.2 Macroscopy
Usually a well-circumscribed tumor. It cannot be separated from
invasive breast carcinomas of no special type.

10.4.3 Microscopic Features
● Clear-cut invasive carcinoma showing exclusively or predom-

inantly a papillary configuration.
● Neoplastic cells with mild to moderate nuclear atypia.
● Papillary DCIS (DIN) present in more than 70% of cases.

Caution

● Most of the published cases concerning papillary carcinomas
include both noninvasive (intraductal) papillary and invasive
tumors, as they do not generally specify features of an inva-
sive process. In the vast majority of cases, when papillary in-
traductal carcinomas invade, they usually show the infiltrat-
ing pattern of ductal carcinoma (NOS type) and lack a papil-
lary architecture. It should be emphasized that invasive
papillary breast carcinomas are very rare.

10.4.4 Further Reading
1. Ellis IO, Schnitt SJ, Sastre-Garau X, et al. Invasive breast carcinoma.

In: Tavassoli FA, Devilee P (eds). World Health Organization classi-
fication of tumours. Pathology and genetics. Tumours of the breast
and female genital organs. IARC Press, Lyon, 2003.

2. Schneider JA. Invasive papillary breast carcinoma: mammographic
and sonographic appearance. Radiology 1989;171:377–379.

3. Silva R, Ferrozi F, Paties C. Invasive papillary carcinoma in elderly
women: sonographic and mammographic features. AJR 1992;159:
898.

4. Rosen PP, Oberman HA. Papillary carcinoma in tumors of the mam-
mary gland. Atlas of tumor pathology, fascicle 7, 3rd series. Armed
Forces Institute of Pathology, Washington DC, 1993.

10.5 Invasive Micropapillary Carcinoma

10.5.1 Definition
A rare but distinctive variant of infiltrating carcinoma composed
of small clusters of tumor cells closely resembling the micropap-
illary pattern of DIN (DCIS). It can occur as pure or mixed type.

10.5.2 Macroscopy
Lobulated outline due to expansive growth pattern.

10.5.3 Microscopic Features (Fig. 59)
● Aggregates of small epithelial clusters are seen, which on

cross-section show the appearance of tubules.
● Micropapillary structures (pseudopapillary structures lack-

ing a fibrovascular core) are present that closely resemble the
micropapillary pattern of DIN (DCIS).

● Tumor cell clusters lie within artifactual clear empty stromal
spaces (shrinkage artifact) simulating vascular spaces.

● Several areas of lymphatic invasion are clearly present.
● Tumor cells may show moderate or high-grade nuclear atypia.
● Mitotic activity may be low or high.

Caution

● Invasive micropapillary carcinoma represents a rare but ag-
gressive variant of carcinoma in various anatomic sites, in-
cluding the breast, urinary bladder, lung, and major salivary
glands. This malignant tumor has a high propensity for lym-
phovascular invasion and lymph node metastases.

● Several reports demonstrate a poor clinical outcome com-
pared with that of patients with conventional carcinoms aris-
ing in the same organ site.

● One should not rely on a negative result from a sentinel
lymph node biopsy because this variant is often associated
with axillary lymph node metastasis.

● Using the Nottingham grading system, many of the mi-
cropapillary breast carcinomas may fall into the category of
moderate differentiated (G2) carcinomas. The mitotic activity
can be low, and the majority of cases are also positive for es-
trogen receptor (ER).These findings, however, should not mis-
lead pathologists and oncologists to consider this variant of
breast carcinoma as a “low-risk” cancer.

● The vast majority of tumor cells in this variant overexpress
HER2/neu. The tumor cells are also often positive for p53.
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10.5.4 Further Reading
1. Kim MJ, Gong G, Joo HJ, et al. Immunohistochemical and clinico-

pathologic characteristics of invasive ductal carcinoma of breast
with micropapillary carcinoma component. Arch Pathol Lab Med
2005;129:1277–1282.

2. Kuroda N, Sugimoto T, Takahashi T, et al. Invasive micropapillary
carcinoma of the breast: an immunohistochemical study of neo-
plastic and stromal cells. Int J Surg Pathol 2005;13:51–55.

3. Middleton LP, Tressera F, Sobel ME, et al. Infiltrating micropapillary
carcinoma of the breast. Mod Pathol 1999;12:499–504.

4. Nassar H,Wallis T,Andea A, et al. Clinicopathologic analysis of inva-
sive micropapillary differentiation in breast carcinoma. Mod Pathol
2001;14:836–841.

5. Nassar H. Carcinomas with micropapillary morphology: clinical
significance and current concept. Adv Anat Pathol 2004;11:297–303.

6. Paterakos M, Watkin WG, Edgerton SM, et al. Invasive micropapil-
lary carcinoma of the breast: a prognostic study. Hum Pathol
1999;30:1459–1463.

7. Pettinato G, Manivel CJ, Panico L, et al. Invasive micropapillary car-
cinoma of the breast: clinicopathologic study of 62 cases of a poor-
ly recognized variant with highly aggressive behavior. Am J Clin
Pathol 2004;121:857–866.

8. Siriaunkgul S, Tavassoli FA. Invasive micropapillary carcinoma of
the breast. Mod Pathol 1993;6:660–662.

9. Walsh MM, Bleiweiss IJ. Invasive micropapillary carcinoma of the
breast: eighty cases of an underrecognized entity. Hum Pathol
2001;32:583–589.

10. Zekioglu O, Erhan Y, Ciris M, et al. Invasive micropapillary carcino-
ma of the breast: high incidence of lymph node metastasis with ex-
tranodal extension and its immunohistochemical profile compared
with invasive ductal carcinoma. Histopathology 2004;44:18–23.

10.6 Apocrine Carcinoma

10.6.1 Definition
A rare variant of infiltrating carcinoma with prominent apocrine
differentiation. The apocrine morphology (differentiation)
needs to be seen in more than 90% of the cancer cells.

10.6.2 Macroscopy
Often not distinguishable from infiltrating ductal carcinoma,
NOS type. It may show a brownish-tan cut surface.

10.6.3 Microscopic Features (Fig. 60)
● Hypercellular tumor composed of tubules, cords, and solid

aggregate of tumor cells.
● Large epithelial tumor cells with hyperchromatic round

nuclei, prominent nucleoli, and abundant eosinophilic granu-
lar cytoplasm are present.

● Tumor cells with bizarre, multilobulated nuclei may be pres-
ent.

● Some tumor cells may show lipid droplets simulating seba-
ceous cells. The tumor cells may have a foamy cytoplasmic
appearance resembling histiocytes.

● Often, a noninvasive apocrine component (DIN, DCIS) with
high nuclear grade is present.

Caution

● Prominent apocrine metaplasia with or without atypia can be
associated with sclerosing adenosis or radial scar (complex
sclerosing lesion). The irregular and pseudoinfiltrative glan-
dular pattern accompanied by cytologic atypia in the apoc-
rine cells may easily be overinterpreted as apocrine carcino-
ma. Identification of basally located myoepithelial cells helps
avoid such misinterpretation.

10.6.4 Differential Diagnosis
Oncocytic carcinoma [5, 7]: Very rare and newly described vari-
ant of invasive carcinoma with tumor cells that look identical to
apocrine cells at the hematoxylin-eosin level. Oncocytic tumor
cells seem to differ from apocrine cells based on the electron mi-
croscopic studies performed on a few cases. Currently, however,
immunohistochemistry cannot be used reliably to separate these
two types of carcinoma.

Histiocytoid carcinoma [6, 21]: The nuclei are small compared
with those of apocrine carcinoma. While the nuclei of histiocyt-
ic carcinoma often show dense chromatin and inconspicuous
nucleoli, apocrine carcinoma typically show prominent nucleoli.
Some investigators believe that histiocytoid carcinoma is a 
variant of invasive lobular carcinoma that is characterized by a
proliferation of cells with abundant vacuolated or eosinophilic
cytoplasm.

Lipid-rich (lipid-secreting) carcinoma [6]: Abundant intracyto-
plasmic neutral fat demonstrated by oil red O-stain in tumor
cells with foamy or vacuolated cytoplasm.

Granular cell tumor [6]: Small to pyknotic nuclei, often no cytol-
ogy atypia, no prominent nucleoli.

10.6.5 Additional Comments
The vast majority of apocrine cells in the breast (apocrine meta-
plasia, apocrine hyperplasia, and apocrine carcinoma) are nega-
tive for ER and PR. But they are typically (but not always) posi-
tive for androgen receptor (AR) [2, 9, 11, 17, 19]. Although the
clinical significance of AR expression is uncertain, this finding
may have an impact on the choice of adjuvant hormonal treat-
ment of apocrine carcinoma or carcinoma with apocrine fea-
tures in the future.

Apocrine cells are usually (but not always) positive for
GCDFP-15 (BRST-2). Nonapocrine epithelial cells can also be
positive for GCDFP-15 [9, 10, 14]. It has been shown that benign
and malignant apocrine cells are characteristically positive with
monoclonal antibody against B72 [3].

Apocrine carcinomas are often of high grade. However, sur-
vival of patients with apocrine carcinoma does not differ from
those with other high-grade, non-apocrine breast carcinomas [3,
13, 18].
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Any type and grade of breast carcinoma can show areas with
apocrine differentiation, including NOS-type invasive ductal
carcinoma, medullary, micropapillary, and neuroendocrine
types as well as invasive lobular carcinoma. The designation of
apocrine carcinoma is used when more than 90% of the tumor
cells are of apocrine differentiation.

10.6.6 Further Reading
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1990;94:371–377.

2. Bratthauer GL, Lininger RA, Man YG, Tavassoli FA. Androgen and
estrogen receptor mRNA status in apocrine carcinomas. Diagn Mol
Pathol 2002;11:113–118.

3. Bundred NJ, Walker RA, Everington D, et al. Is apocrine differentia-
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9. Honma N, Takubo K, Akiyama F, et al. Expression of GCDFP-15 and
AR decreases in larger or node-positive apocrine carcinomas of the
breast. Histopathology 2005;47:195–201.
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21. Walford N, Velden JT. Histiocytoid breast carcinoma: an apocrine
variant of lobular carcinoma. Histopathology 1989;14:515–522.
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10.7 Secretory Carcinoma

10.7.1 Definition
A rare carcinoma showing abundant intracellular and extracel-
lular secretion with a tendency to occur relatively more fre-
quently during the first three decades of life.

10.7.2 Synonym
Juvenile or juvenile-type carcinoma.

10.7.3 Macroscopy
Usually well-circumscribed, lobulated, firm greyish-white or
grey-yellow tumor often simulating fibroadenoma. Irregular and
infiltrating margins also occur. The tumors tend to be 3 cm or
smaller in diameter.

10.7.4 Microscopic Features (Fig. 61)
● Predominantly pushing margin of the tumor, but areas of

irregular invasion of the adipose tissue can often be found.
● Abundant intracellular and extracellular eosinophilic secreto-

ry material is present.
● Usually three patterns in varying combinations are present:

(1) a microcystic or honeycombed pattern composed of small
cysts that often merge into larger spaces, closely simulating
thyroid follicle, (2) a tubular pattern containing luminal secre-
tions, (3) a solid pattern.

● Intracytoplasmic lumina are numerous.
● The tumor consists of cells with pale to clear, pink, or am-

phophilic cytoplasm and small round nuclei with minimal
atypia. The tumor cells occasionally show more granular or
deeply eosinophilic cytoplasm and round nuclei with promi-
nent nuclei.

● There is no significant mitotic activity or tumor necrosis.
● The secretory material is usually positive for alcian blue and

PAS after diastase digestion.
● DIN (DCIS) of cribriform, papillary, solid, and, infrequently,

comedo type may be found.

10.7.5 Additional Comments
The prognosis is excellent in children and adolescents but seems
slightly less favorable in older patients [5, 11–14, 18].

Immunohistochemically, secretory carcinoma is positive for
alpha-lactalbumin, beta-casein, and HMFG-2 (all regarded as
milk proteins). The tumor cells are positive for S100 protein 
and CEA. ER is usually negative. It has been shown that the
tumor cells are positive for salivary-type amylase, lysozyme, and
alpha 1-antitrypsin, raising the possibility that secretory breast
carcinoma and acinic cell carcinoma are closely related entities
[3, 4, 6].

10.7.6 Further Reading
1. Ashikari H, Jun MY, Farrow JH, et al. Breast carcinoma in children
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– case report and review of the medical literature. Breast
2004;13:353–355.

3. Diallo R, Schaefer KL, Bankfalvi A, et al. Secretory carcinoma of the
breast: a distinct variant of invasive ductal carcinoma assessed by
comparative genomic hybridization and immunohistochemistry.
Hum Pathol 2003;34:1299–1305.
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10.8 Adenoid Cystic Carcinoma 

10.8.1 Definition
Adenoid cystic carcinoma is a carcinoma with low malignant be-
havior, histologically similar to the salivary gland counterpart.

10.8.2 Macroscopy
Mostly nodular, well-circumscribed tumor with grey, pale yellow,
to pink cut surface. Small cystic areas are not unusual. Most
tumors are between 1 and 3 cm.

10.8.3 Microscopic Features (Fig. 62)
● Despite its grossly well-circumscribed appearance, the tumor

shows an irregular, infiltrating growth pattern revealing solid,
cribriform, tubular, and trabecular arrangements.

● The tumor is composed of proliferating glands (adenoid com-
ponent) and stromal or basement membrane elements (cylin-
dromatous component).

● Two type of cells exist within the island: a basaloid cell
population and a smaller population of cells with bright
eosinophilic cytoplasm.

● Often, eosinophilic basement-membrane-like material (hya-
line bodies), mucoid secretory material, or a bright thick
eosinophilic band deposited on the lining cells can be
observed.

● The stroma may be edematous, hyalinized, or chondroid in
appearance.

● In addition to two cell types (epithelial and myoepithelial
cells/basaloid cells), a third type, sebaceous cells within the
nests and tubules of the tumor, may be present. Squamous
metaplasia can also be present.

● Perineural invasion is found in a minority of tumors. Al-
though shrinkage artifacts are relatively common in adenoid
cystic carcinoma, lymphatic vessel invasion is extremely rare.

Caution

● Adenoid cystic carcinoma needs to be separated from col-
lagenous spherulosis, cribriform DIN (DCIS), and infiltrating
cribriform carcinoma.

● Shrinkage artifacts are commonly seen in adenoid cystic 
carcinoma. These should not be mistaken for lymphatic
invasion.

10.8.4 Differential Diagnosis
Collagenous spherulosis may simulate adenoid cystic carcino-
ma. Collagenous spherulosis, however, is often an incidental mi-
croscopic finding (no gross tumor) and does not show an infil-
trating pattern [8, 12–14, 17].

Cribriform variant of DIN (DCIS) is composed of one cell
type (homogeneous cell population of epithelial cells) and does
not show the typical basement membrane material of adenoid
cystic carcinoma.

Infiltrating cribriform carcinoma is composed of a monoto-
nous cell population showing only epithelial cells (no myo-
epithelial/basaloid component). No hyaline bodies and no irreg-
ular and thick basement membrane material can be identified in
infiltrating cribriform carcinoma.

10.8.5 Immunoprofile
The tumor cells are characteristically positive for both LMW-CK
(such as CK8/18) and HMW-CK or basal-type cytokeratins (such
as CK34BE12, CK5/6, CK14). The immunoreaction for HMW-CK
is quite heterogeneous. SM actin, SM myosin (heavy-chain),
calponin, and p63 are positive in some (or many) areas of the tu-
mor. CD117 (C-kit) is commonly positive. ER, PR, and HER2/neu
are very often negative in adenoid cystic carcinoma [2, 3, 11, 15].

10.8.6 Additional Comments
Adenoid cystic carcinoma is one of the least aggressive mamma-
ry carcinomas. It hardly ever metastasizes to the axillary nodes,
but it does recur. Distant metastases (lung) can occur many years
after diagnosis [1, 6, 7, 9, 12, 13].

10.8.7 Further Reading
1. Anthony PP, James PD. Adenoid cystic carcinoma of the breast:

Prevalence, diagnostic criteria, and histogenesis. J Clin Pathol
1975;28:647–655.

2. Azoulay S, Lae M, Freneaux P, et al. KIT is highly expressed in ade-
noid cystic carcinoma of the breast, a basal-like carcinoma associat-
ed with a favorable outcome. Mod Pathol 2005;18:1623–1631.

3. Azumi N, Battifora H. The cellular composition of adenoid cystic
carcinoma. An immunohistochemical study. Cancer 1987;60:1589–
1598.
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Arch Pathol Lab Med 1986;110:1045–1053.

20. Van Dorpe J, DePauw A, Moerman P. Adenoid cystic carcinoma aris-
ing in an adenomyoepithelioma of the breast. Virchows Arch (A)
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10.9 Acinic Cell Carcinoma

10.9.1 Definition
A very rare primary adenocarcinoma of the breast with mor-
phology similar to that of salivary gland carcinoma showing
acinic cell (serous) differentiation.

10.9.2 Macroscopy
Mostly well-circumscribed palpable tumor. Some tumors are
irregular shaped, ill-defined, or multinodular. The cut surface is
lobular with a tan to reddish color. It varies in consistency from
firm to soft and solid to cystic.

10.9.3 Microscopic Features
● Many areas of the tumor show infiltrating irregular borders.
● A combination of microglandular, microcystic, and solid areas

is common.
● Areas of the tumor may show comedo-type necrosis simulating

high-grade DIN (DCIS) with central comedo-type necrosis.
● The tumor cells usually have abundant granular eosinophilic

cytoplasm and round to ovoid, usually bland nuclei.
● Intracytoplasmic granules may be coarse and bright red, sim-

ilar to those in Paneth cells.
● Microglandular areas of the tumor commonly display intra-

luminal eosinophilic colloid-like secretory material closely 
resembling microglandular adenosis (see section on differen-
tial diagnosis).

● Some areas of the tumor may show highly atypical tumor cells
associated with high mitotic activity.

● Some areas of the tumor may show cells with abundant clear
or vacuolated cytoplasm.

● A papillary-cystic growth pattern may be present. Hemor-
rhage in a papillary-cystic tumor can produce a focally dense
deposition of hemosiderin pigment (iron stain) in the collage-
nous stroma.

10.9.4 Differential Diagnosis
Acinic cell carcinoma can be mistaken for microglandular
adenosis (MGA), atypical MGA, or carcinoma arising in the
background of MGA. All of these tumors lack a myoepithelial
cell layer, show areas with colloid-like secretory luminal materi-
al, and typically express S100 protein. The tumor cells in acinic
cell carcinoma (but not in MGA) stain heterogeneously with an-
tibodies against alpha-1-antitrypsin, alpha-1-antichymotrypsin,
lysozyme, and amylase. EMA is negative in MGA but positive in
acinic cell carcinoma [2, 4, 6–8].

10.9.5 Additional Comments
Due to the rarity of this type of carcinoma, experience regarding
prognosis and appropriate treatment is limited. Most of the few
reported cases were negative for ER and PR.

10.9.6 Further Reading
1. Coyne JD, Dervan PA. Primary acinic cell carcinoma of the breast.

J Clin Pathol 2002;55:545–547.
2. Damiani S, Pasquinelli G, Lamovec J, et al. Acinic cell carcinoma of

the breast: an immunohistochemical and ultrastructural study.
Virchows Arch 2000;437:74–81

3. Elster EA, Markusic J, Ball R, et al. Primary acinic cell carcinoma of
the breast. Am Surg 2002;68:993–995.

4. Hirokawa M, Sugihara K, Sai T, et al. Secretory carcinoma of the
breast: a tumour analogous to salivary gland acinic cell carcinoma ?
Histopathology 2002;40:223–229.

5. Kahn R, Holtveg H, Nissen F, Holck S. Are acinic cell carcinoma and
microglandular carcinoma of the breast related lesions? Histo-
pathology 2003;42:195–196.

6. Peintinger F, Leibl S, Reitsamer R, Moinfar F. Primary acinic cell car-
cinoma of the breast: a case report with long-term follow-up and
review of the literature. Histopathology 2004;45:645–646.

7. Pia-Foschini M, Reis-Filho JS, Eusebi V, Lakhani SR. Salivary gland-
like tumours of the breast: surgical and molecular pathology. J Clin
Pathol 2003;56:497–506.

8. Roncaroli F, Lamovec J, Zidar A, Eusebi V. Acinic cell-like carcinoma
of the breast. Virchows Arch 1996;429:69–74.
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10.10 Sebaceous Carcinoma

10.10.1 Definition
A very rare primary breast carcinoma with sebaceous differenti-
ation without evidence of association with cutaneous adnexal
sebaceous glands.

10.10.2 Macroscopy
Usually a well-circumscribed tumor with a solid white to yellow
cut surface.

10.10.3 Microscopic Features (Fig. 63)
● Lobules or nests of large tumor cells with abundant clear to

foamy cytoplasm and distinct cell borders. Some of the tumor
cells may show eosinophilic cytoplasm without vacuolization.

● The nuclei are round and show a minimal degree of atypia.
Focally, significant nuclear atypia may be present. A few
tumor cells with spindled configuration may be identified.

● Mitotic activity is usually low. Focally, however, mitotic figures
can be numerous.

● Areas of small squamous morules or keratinizing squamous
epithelium lacking any atypia may be found.

● Delicate fibrovascular areas separate many of the lobules.
● Both the skin and the adjacent skin adnexal glands appear

normal; there is no continuity between the carcinoma and any
of these structures.

10.10.4 Immunoprofile
Positive immunoreaction for pancytokeratin (AE1/AE3). While
PR is usually positive, ER can be negative. Vimentin, S100 pro-
tein, and CEA are reported to be negative [1, 5, 6].

10.10.5 Differential Diagnosis
Lipid-rich carcinoma is the main differential diagnosis. While
sebaceous carcinoma shows a lobulated, well-defined solid
growth pattern, lipid-rich carcinoma infiltrates like a regular in-
vasive ductal carcinoma with infiltrating, irregular tumor bor-
ders. In contrast to sebaceous carcinoma, the vacuolization in
lipid-rich carcinoma is much more subtle and is easily over-
looked on low magnification [5].

10.10.6 Additional Comments
By definition, primary sebaceous carcinoma of the breast shows
no connection with skin adnexal glands. Indeed, this rare type of
breast carcinoma can be regarded as another type of metaplastic
carcinoma with prominent sebaceous differentiation [5].

10.10.7 Further Reading
1. Ansai S, Hashimoto H, Aoki T, et al. A histochemical and immuno-

histochemical study of extra-ocular sebaceous carcinoma. Histo-
pathology 1993;22:127–133.

2. Prescott RJ, Eyden BP, Reeve NL. Sebaceous differentiation in a
breast carcinoma with ductal, myoepithelial and squamous ele-
ments. Histopathology 1992;21:181–184.

3. Rao NA, Hidayat AA, Mallean IW, et al. Sebaceous carcinoma of the
ocular adnexa: a clinicopathologic study of 104 cases, with five year
follow-up data. Hum Pathol 1982;13:113–122.

4. Schlernitzauer DA, Front RL. Sebaceous carcinoma of the eyelid fol-
lowing radiotherapy for cavernous hemangioma of the face. Arch
Ophthalmol 1976;94:1532–1525.

5. Tavassoli FA. Sebaceous carcinoma. In: Pathology of the breast, 2nd
edn. Appleton & Lange, Stamford, CT, 1999, pp. 555–558.

6. Varga Z, Kolb SA, Flury R, et al. Sebaceous carcinoma of the breast.
Pathol Int 2000;50:63–66.

7. Wick MR, Goellner JR, Wolf JT, et al. Adnexal carcinomas of the
skin. II. Extraocular sebaceous carcinoma. Cancer 1985;56:1163–
1172.

10.11 Infiltrating Cribriform Carcinoma

10.11.1 Definition
A special and rare type of breast carcinoma in which infiltrating
cribriform structures are formed. This type of carcinoma is as-
sociated with an excellent prognosis.

10.11.2 Macroscopy
A firm greyish-white tumor with relatively smooth or occasion-
ally stellate borders.

10.11.3 Microscopic Features (Fig. 64)
● Islands of uniform tumor cells with low-grade atypia are pres-

ent that resemble those seen in cribriform DIN (DCIS).
● There is a clear-cut infiltrating pattern with a homogenous

cell population without a myoepithelial cell layer.
● Minor areas of tubular differentiation are intermixed in 25%

of cases, and both patterns can have apical cytoplasmic pro-
trusions (snouts).

● In the vast majority of cases, adjacent DIN (DCIS) with cribri-
form and micropapillary growth pattern is present.

10.11.4 Differential Diagnoses
DIN (DCIS), cribriform growth pattern: At higher magnification,
a myoepithelial cell layer  is almost always present. If in doubt,
immunohistochemistry for myoepithelial cells is helpful (refer to
information on DIN).

Tubular carcinoma (TC): Classic or pure TC does not have a sig-
nificant cribriform growth pattern. Mixed-type tubular carcino-
ma, however, often shows a cribriform component. Such well-dif-
ferentiated tumors have been designated as either mixed type tu-
bular or mixed type cribriform carcinomas (see section on TC).

Adenoid cystic carcinoma: The presence of two or three cell
populations (epithelial, myoepithelial/basaloid, squamous or se-
baceous cells) and hyaline bodies as well as thick basement-
membrane-like material is characteristic for adenoid cystic car-
cinoma (refer to section on adenoid cystic carcinoma). These
features are absent in cribriform carcinoma.

10.11.5 Additional Comments
Like tubular carcinoma, infiltrating cribriform carcinoma has an
excellent prognosis [3]. In cases with combined growth patterns
of cribriform and tubular carcinoma, the designation of well-dif-
ferentiated mixed cribriform-tubular carcinoma is appropriate.
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10.11.6 Further Reading
1. Marzullo F, Zito FA, Marzullo A, et al. Infiltrating cribriform carci-

noma of the breast: a clinicopathologic and immunohistochemical
study of 5 cases. Eur J Gynecol Oncol 1996;17:228–231.

2. Nishimura R, Ohsumi S, Teramoto N, et al. Invasive cribriform car-
cinoma with extensive microcalcifications in the male breast. Breast
Cancer 2005;12:145–148.

3. Page DL, Dixon JM, Anderson TJ. Invasive cribriform breast carci-
noma of the breast. Histopathology 1983;7:525–536.

4. Shousha S, Schoenfeld A, Moss J, et al. Light and electron microscop-
ic study of an invasive cribriform carcinoma with extensive micro-
calcification developing in a breast with silicone augmentation.
Ultrastruct Pathol 1994;18:519–523.

5. Venable JG, Schwartz AM, Silverberg SG. Infiltrating cribriform car-
cinoma of the breast: a distinctive clinicopathologic entity. Hum
Pathol 1990;21:33–338.

6. Wells CA, Ferguson DJ. Ultrastructural and immunocytochemical
study of a case of invasive cribriform breast carcinoma. J Clin Pathol
1988;41:17–20.

10.12 Medullary Carcinoma

10.12.1 Definition
A rare malignant tumor with well-circumscribed margins and a
firm (medulla-like) consistency. Most authors regard this malig-
nant tumor to be associated with less aggressive behavior despite
its anaplastic morphology, although this is controversial.

10.12.2 Macroscopy
A well-circumscribed, occasionally encapsulated fleshy tumor
(soft consistency). The color of the cut surface varies from tan to
greyish-white with yellow zones of necrosis and red or brown
hemorrhagic foci. Central necrosis may lead to cyst formation.
The gross appearance can easily be mistaken for a fibroadenoma.

10.12.3 Microscopic Features 
of Typical Medullary Carcinoma (Fig. 65)

● A well-delineated tumor with pushing, expansile margins
(smooth, rounded contour).

● Syncytial growth pattern of tumor cells (solid clusters of tu-
mor cells without recognizable cell borders), forming anasto-
mosing cords and sheets.

● Diffuse lymphoplasmacytic infiltration of stroma (the lym-
phocytic infiltration must involve at least 75% of the periph-
ery and be present diffusely in the central portions of the 
tumor).

● Tumor cells with severe nuclear atypia and easily recognizable
mitotic figures.

● No significant desmoplastic stromal change.
● No glandular (tubular) formation.
● Absence of glandular or fatty tissue within the invasive 

portion of the tumor (no areas of the tumor similar to IDC,
NOS type).

● Presence or absence of DCIS (DIN): controversial in the liter-
ature!

10.12.4 Histopathology of So-Called 
Atypical Medullary Carcinoma

Atypical medullary carcinoma resembles medullary carcinoma
but lacks all of the necessary microscopic features mentioned
above. Atypical features include focal invasive growth at the pe-
riphery of the tumor, diminished lymphoplasmacytic reaction,
well-differentiated nuclear cytology, dense collagenous stroma,
desmoplastic stroma, few mitoses, and conspicuous glandular or
papillary growth [5, 11, 15, 18–22].

Caution

● To prevent underdiagnosis of a poorly differentiated carcino-
ma, formation of glandular (tubular) structures by the tumor
cells should not be present.The presence of these formations
or any other pattern of infiltrating ductal carcinoma of NOS
type (atypical features as mentioned above) disqualifies the
lesion as a classic medullary carcinoma.

● It has been shown that the behavior of “atypical medullary
carcinoma” is not significantly different from that of poorly
differentiated infiltrating ductal carcinoma. A case that does
not fulfill all diagnostic criteria for medullary carcinoma should,
therefore, be classified as poorly differentiated infiltrating ductal
carcinoma.

● Typical or classic medullary carcinomas of the breast are ex-
tremely rare if one adheres to strictly defined morphologic
criteria. There is substantial interobserver and intraobserver
variability in the diagnosis of medullary carcinoma.

● Medullary carcinoma has been reported to have a better
prognosis than the common ductal carcinoma, but this has
been questioned by others. The outcome of medullary carci-
noma associated with more than three metastatic axillary
lymph nodes has been reported to be poor or no different
from that of usual ductal tumors [1, 5, 13].

10.12.5 Immunoprofile
ER and PR are almost always negative. HER2/neu is usually neg-
ative. The tumor cells can focally be positive for HMW-CK and
CK19. Some of the basal/myoepithelial markers such as CK5/6,
CK14, p63, and CD10 can focally be positive [4, 9, 11].

10.12.6 Additional Comments
The histology of medullary carcinoma or so-called atypical
medullary carcinoma sometimes resembles a poorly differenti-
ated epidermoid carcinoma. Some tumors also display well-
formed foci of squamous metaplasia.

Medullary carcinomas share a number of features with
BRCA1-associated breast cancers, including a relatively young
age at diagnosis, high-grade nuclear atypicality, numerous mi-
totic figures, prominent lymphocytic stromal infiltration, ab-
sence of steroid hormone receptors, and frequent p53 alter-
ations. A recent study, however, has suggested that medullary
breast cancers are not an indication for BRCA1 mutation screen-
ing in the absence of significant family risk factors [8].
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10.13 Metaplastic Carcinomas

10.13.1 Definition
A heterogeneous group of rare malignant neoplasms character-
ized by an admixture of (adeno)carcinoma with areas of spindle,
squamous, osseous, or chondroid differentiation [13, 36].

10.13.2 Background
● Mammary metaplastic carcinomas account for less than 1% of

all breast cancers. The rubric designation of metaplastic carci-
noma is traditionally used to encompass a broad group of
tumors with different histologic appearances (Fig. 66). The
heterogeneity of these unusual breast cancers is reflected by
somewhat confusing terminology such as spindle cell carcino-
ma, sarcomatoid carcinoma, matrix-producing carcinoma,
low-grade fibromatosis-like carcinoma, carcinosarcoma, and
carcinoma with pseudosarcomatous metaplasia.

● With regard to diverse cell differentiation, these tumors can be
classified as monophasic spindle cell or sarcomatoid carcino-
ma; biphasic carcinosarcoma; and adenocarcinoma with di-
vergent stromal differentiation, including chondroid, osseous,
and rarely rhabdoid “metaplasia” as well as adenosquamous
and pure squamous cell carcinomas.

● Several studies have shown that metaplastic carcinomas are
mostly negative for ER, PR, and HER2/neu [3, 23, 24]. While
some recent studies have shown that metaplastic carcinomas
(particularly spindle cell/sarcomatoid carcinomas and carci-
nosarcomas) are highly aggressive neoplasms with a high rate
of extranodal metastases [8, 11, 23, 38], others have found
comparable outcomes (recurrence, survival) with matched
typical breast cancer cases (matched for age, TNM stage,
ER/PR/HER2, and grade) [4, 10].

● Recent studies have shown that most cases of metaplastic car-
cinomas (particularly spindle cell/sarcomatoid carcinomas
and carcinosarcomas) show immunohistochemical evidence
for myoepithelial differentiation [24]. Basal-type cytokeratins 
or HMW-CKs such as CK5/6, CK14, and CK34BE12 are, at
least focally, positive in metaplastic carcinomas [24]. The con-
cept that metaplastic carcinomas of the breast are of myo-
epithelial differentiation or even origin is tempting, as it could
explain their morphological diversity.

● While approximately 70–80% of mammary metaplastic carci-
nomas overexpress the human epidermal growth factor re-
ceptor (EGFR), gene amplification of EGFR can be found in
about one-third of these tumors. It is hopeful that some pa-
tients with metaplastic breast carcinomas might benefit from
therapies targeting EGFR [25, 30, 31].
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10.13.3 Current (2003) WHO classification [13]
Purely epithelial
Squamous 

Large cell keratinizing
Spindle cell
Acantholytic

Adenocarcinoma with spindle cell differentiation
Adenosquamous, including mucoepidermoid

Mixed epithelial and mesenchymal
Carcinoma with chondroid metaplasia
Carcinoma with osseous metaplasia
Carcinosarcoma

10.13.4 Squamous (Cell) Carcinoma
If a carcinoma is composed purely of squamous cells, then it
should be called squamous carcinoma. To qualify as primary
squamous carcinoma of the breast, the tumor should not be con-
nected with the overlying cutaneous squamous epithelium [5,
13, 36, 39].

10.13.4.1 Macroscopy
Well-circumscribed or highly irregular tumor with small or large
cysts with or without necrosis.

10.13.4.2 Microscopic Features (Figs. 67a, 67b, 68)
● Large-cell keratinizing, spindled, acantholytic, or a combina-

tion of these cell types, often proliferate around a cyst.
● Intercellular bridges, keratin pearls, keratohyaline granules,

and areas of necrosis are common.
● The cyst portions of the tumor are often lined by squamous

epithelium without significant nuclear atypia.
● Branches of the tumor emanate from the cyst and infiltrate the

surrounding stroma.
● Sometimes the tumor consists predominantly of spindle cells

with rare nests of clearly identifiable squamous epithelium.
● The acantholytic variant is characterized by an admixture of

spindle cells and edematous-appearing spongiotic foci form-
ing channels; the channels are either empty or filled with mu-
coid material.

● “Anastomosing” channels simulate a vascular tumor (pseudo-
angiomatous pattern); the lining cells are CK-positive but
negative for endothelial markers.

Caution

● When the spindle cells dominate, it is important to confirm
the tumor’s epithelial nature by immunohistochemistry
(cytokeratin).

● The acantholytic variant of squamous cell carcinoma can 
easily be mistaken for a vascular neoplasm, particularly
angiosarcoma.

10.13.4.3 Additional Comments
Opinions vary regarding the prognosis of squamous carcinoma.
The acantholytic variant [14] possibly reflects a poorly differen-
tiated tumor capable of a more aggressive behavior. Some squa-
mous carcinomas, on the other hand, are very well differentiated
(low-grade carcinoma).

The origin of squamous metaplasia is uncertain: Epithelial
cells? Myoepithelial cells? Poststem cells?

10.13.5 Adenocarcinoma with Squamous Differentiation 
(Fig. 67a)

● The adenocarcinoma is generally an infiltrating ducal carci-
noma. The squamous component may be spindled, but it is
generally a well-differentiated, large cell type with keratiniza-
tion and intercellular bridges.

● In many cases, the central portion of the tumor shows the
most highly differentiated and bland-looking keratinizing
squamous element and becomes less differentiated and
nonkeratinizing away from the center. The most peripheral
areas have the most poorly differentiated adenocarcinoma
component [13, 36].

● Areas of transition from adenocarcinoma to squamous carci-
noma are readily evident within ducts and duct-like struc-
tures.

10.13.6 Sarcomatoid (Spindle Cell) Carcinoma
(Figs. 69–71, 73)

● Three subtypes can be recognized: (1) pure spindle cell prolif-
eration, (2) solid spindle cell proliferation with large areas of
heterologous, benign-looking chondroid or osseous elements
(matrix-producing carcinoma), and (3) carcinosarcoma with
high-grade invasive ductal carcinoma set in a sarcomatoid
spindle cell or highly polymorphic background [8, 24].

● Pure spindle cell proliferation mostly exhibits interlacing
spindle cell fascicules or trabeculae arranged in a whorled
pattern, often concentrated around preexisting ducts and
lobules.

● While most tumors show infiltrative margins, rare cases dis-
play pushing borders.

● The tumor cells often show moderate to high-grade nuclear
atypia with numerous mitotic figures. In rare cases, there is no
significant cytologic atypia or increased mitotic activity (low-
grade sarcomatoid carcinoma).

● Storiform growth pattern may occur.
● Stromal hyalinization or focal areas of myxoid change can be

present.
● Rare cases contain scattered multinucleate osteoclast-like

giant cells.
● Occasionally, the spindle cells form microcystic and/or pseudo-

vascular spaces.

10.13.7 Carcinoma with Chondroid Differentiation
(Fig. 72)

● The carcinoma in this group is most frequently a regular infil-
trating ductal carcinoma, but any type of carcinoma may be
present.

● The chondroid cells (mature or immature) are positive 
for S100 protein. A majority of the tumor cells coexpress
S100 protein and cytokeratin [13, 36].
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10.13.8 Carcinoma with Osseous Differentiation
The carcinoma is most frequently an infiltrating ductal carcino-
ma, but other types of carcinoma, including mucinous carcino-
ma, can be present [13, 36].
● A zone of reactive stromal cells may separate the carcinoma

from the bone.
● Osteoblasts may abound around the bone, but osteoclastic

cells are less commonly seen in large numbers.

Caution

● Primary sarcomas of the breast are exceedingly rare! If a ma-
lignant mesenchymal-looking tumor is present, the possibili-
ty of a metaplastic (sarcomatoid) carcinoma needs to be con-
sidered. Immunohistochemical examinations for cytokeratin
(pancytokeratin, CK5/6, CK34BE12, etc.) should be performed
[24, 26].

● Recent studies have convincingly shown that sarcomatoid
(metaplastic) carcinomas of the breast represent tumors with
a myoepithelial differentiation. Immunohistochemistry of 
sarcomatoid carcinomas often shows positive reaction for
basal cell type CKs (CK5/6, CK14, CK34BE12) and a variety of
myoepithelial markers such CD10, p63, SMA, S100, and 14-3-3 
sigma [24].

● It is of note that “myoepithelial carcinoma” (“malignant myo-
epithelioma”) represents the same entity as sarcomatoid
(metaplastic) carcinoma with myoepithelial differentiation
[24].

● So-called basal-like carcinomas of the breast very often ex-
press one or several myoepithelial markers if one uses a pan-
el of conventional (SM actin, SM myosin, p63, calponin, CD10,
S100 protein, etc.) and novel (14-3-3 sigma, CD29, NGFR/p75)
myoepithelial markers. While some of the myoepithelial
markers are completely negative in “basal-like” carcinomas,
others are, at least focally, positive in the tumor cells that also
express basal-type cytokeratins. Indeed, many cases of so-
called basal-like carcinomas in the breast represent sarcoma-
toid (metaplastic) carcinoma [8, 24, 33].

● It is noteworthy that metaplastic carcinomas and carcinomas
with basal-like phenotype do not have an invariably aggres-
sive behavior. It is important to emphasize that metaplastic
and basal-like carcinomas do not reflect a single, biologically
uniform group of breast carcinomas. For example, squamous
carcinomas or carcinomas with heterologous chondro/
osseous differentiation are not necessarily aggressive high-
grade tumors. Adenoid cystic carcinomas – one of the least
aggressive breast carcinomas – belong to carcinomas that
typically show basal-like phenotype and immunotype and
reveal myoepithelial differentiation [28, 33]. In other words,
there is a range of myoepithelial or basal-derived carcinomas
with variation in their phenotypes, immunoprofiles, and clini-
cal behavior, just as a wide range of subtypes and behaviors 
is seen among epithelial/luminal-derived breast cancers.

● In rare cases, sarcomatoid carcinoma does not show signifi-
cant cytologic atypia or increased mitotic activity, and the
pattern may resemble fibromatosis or nodular fascitis. Pathol-
ogists should be alert to the presence of the bland monopha-
sic sarcomatoid carcinoma, which has a pure mesenchymal
appearance on light microscopy, but epithelial components
are identifiable by CK immunohistochemistry [6, 8, 36].

● Carcinosarcoma represents a biphasic variant of metaplastic
carcinoma that often shows high-grade epithelial and mes-
enchymal components. It is a very aggressive tumor. While
some mammary carcinosarcomas metastasize as mixed 
epithelial and mesenchymal tumors, others exhibit only the
epithelial or the sarcomatous component in metastasis. Note
that separation between carcinosarcoma and carcinoma with
chondroid or osseous differentiation is arbitrary.

● Metaplastic breast carcinomas are commonly negative for
HER2/neu but frequently express EGFR (HER1) immunohisto-
chemically. About one-third of metaplastic carcinomas, how-
ever, show EGFR gene amplification [25, 30, 31]. Metaplastic
carcinomas are mostly negative for ER, PR, and AR.
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10.14 Clear Cell (Glycogen-Rich) Carcinoma

10.14.1 Definition
A carcinoma in which more than 90% of the tumor cells have
abundant clear cytoplasm containing glycogen.

10.14.2 Macroscopy
Does not differ from that of carcinoma of usual type (NOS type).

10.14.3 Microscopic Features (Fig. 74a)
● Solid, tubulocystic, or papillary growth pattern.
● Columnar and polygonal cells display abundant clear cyto-

plasm. The tumor cells tend to have sharply defined cytoplas-
mic borders.

● The tumor cells form clusters of various sizes and may be
either circumscribed and well delineated or have a typical
infiltrating pattern.

● The neoplastic cells are characterized by an optically clear
cytoplasm that contains glycogen but no mucin or lipid. The
vast majority of the tumor cells are PAS-positive; PAS-dia-
stase, however, is negative.

● Some areas of the tumor may show cells with deep eosino-
philic cytoplasm; these cells represent an oxyphilic variant of
clear cells (with a morphology similar to that of clear cell car-
cinoma in the ovary or endometrium).

● The clear cell morphology should be the predominant pattern
(more than 90%).

● The intraepithelial component (DIN, DCIS) often has a com-
pact solid, comedo, or papillary growth pattern.

10.14.4 Additional Comments
Several reports suggest that glycogen-rich carcinoma is probably
more aggressive than typical infiltrating carcinoma, with fre-
quent lymph node metastasis and high mortality [4, 5, 7, 10, 11,
13]. The differential diagnosis includes lipid-rich carcinoma and
clear cell myoepithelial carcinoma.
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tochemical and ultrastructural study of a case. Histopathology
1987;11:857–869.

13. Tavassoli FA. Glycogen-rich (clear-cell) carcinoma. In: Pathology of
the breast. Appleton & Lange, Stamford, CT, 1999.

14. Toikkanen S, Joensuu H. Glycogen-rich clear cell carcinoma of the
breast: a clinicopathologic and flow cytometric study. Hum Pathol
1991;22:81–83.

10.15 Lipid-Rich Carcinoma 
(Lipid-Secreting Carcinoma)

10.15.1 Definition
A very rare variant of infiltrating breast carcinoma breast in
which the vast majority (90%) of tumor cells contain abundant
cytoplasmic neutral lipids.

10.15.2 Macroscopy
Ill-defined tumor with greyish-white to yellow cut surface.

10.15.3 Microscopic Features 
● Infiltrating carcinoma with ductal or lobular growth pattern

showing tumor cells with foamy or vacuolated cytoplasm.
● Presence of abundant intracytoplasmic neutral fat (within 

at least 80% of the neoplastic cells) demonstrated by oil red 
O-stain.

● Some of the tumor cells show cytoplasmic vacuolization in
addition to abundant intracytoplasmic lipid.

● The tumor cells usually show uniform round to oval nuclei.
Prominent nucleoli may be present.

10.15.4 Immunoprofile
Lipid-rich carcinoma usually shows a diffuse and intense im-
munoreactivity for lactoferrin and alpha-lactalbumin. Most of
the reported cases were negative for ER and PR.

10.15.5 Additional Comments
Some authors subdivide lipid-secreting carcinomas into histio-
cytoid, sebaceous, and apocrine types. The possibility that lipid-
rich (lipid-secreting) carcinoma may be more aggressive that
regular invasive duct carcinomas has not been established.

10.15.6 Further Reading
1. Aboumrad MH, Horn RC, Fine G. Lipid-secreting mammary carci-

noma: report of a case associated with Paget’s disease of the nipple.
Cancer 1963;16:521–525.

2. Fisher ER, Gregorio R, Kim WS, et al. Lipid in invasive cancer of the
breast. Am J Clin Pathol 1977;68:558–561.

3. Lim-co RY, Gisser SD. Unusual variant of lipid-rich mammary carci-
noma. Arch Pathol Lab Med 1978;102:192–195.

4. Mazzella FM, Sieber SC, Braza F. Ductal carcinoma of male breast
with prominent lipid-rich component. Pathology 1995;27(3):280–
283.

5. Ramos CV, Taylor HB. Lipid-rich carcinoma of the breast: a clinico-
pathological analysis of thirteen examples. Cancer 1974;33:812–819.

6. Van Bogaert LJ, Maldague P. Histologic variants of lipid-secreting
carcinoma of the breast. Virchows Arch (A) 1977;375:345–353.

7. Wrba F, Ellinger A, Reiner G, et al. Ultrastructural and immunohis-
tochemical characteristics of lipid-rich carcinoma of the breast.Vir-
chows Archiv (A) 1988;413:381–385.

10.16 Metastatic Carcinoma

10.16.1 Macroscopy
Solitary or multiple well-circumscribed firm to hard nodules.
The symptoms of metastatic carcinoma are similar to those of
primary breast carcinoma.

10.16.2 Microscopic Features
● Sharply demarcated tumor.
● Lack of intraepithelial neoplasia (DIN, DCIS).
● Often unusual morphology for a primary breast tumor.

Caution

● The most common metastatic carcinoma of the female breast
is metastatic carcinoma from the contralateral breast. Aside
from hematopoietic and lymphatic malignancies, the three
most common cancers metastasizing to the breast are malig-
nant melanoma, lung, and prostatic carcinomas. Cancers of
the gastrointestinal tract, ovary, and uterine cervix can also
metastasize to the breast.

● Signet-ring cell carcinoma of the stomach can mimic a pri-
mary signet-ring cell carcinoma of the breast. On the other
hand, metastatic lobular carcinoma with signet-ring cell dif-
ferentiation to the stomach can simulate a primary gastric
cancer (linitis plastica!).While invasive lobular carcinoma with
signet-ring cell differentiation is often ER- and CK7-positive,
gastrointestinal signet-ring cell carcinomas are negative for 
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ER and CK7 but show positivity for CK20. Primary gastro-
intestinal signet-ring cell carcinomas are negative for MUC1.
In contrast, signet-ring cell carcinomas of the breast are posi-
tive for MUC1.

● Ovarian carcinoma may rarely be associated with axillary lym-
phadenopathy or with simultaneous breast and axillary node
metastases.

● Malignant melanoma is one of the most common metastatic
cancers in the breast. It should, however, be kept in mind 
that primary melanocytic lesions (primary malignant mela-
noma of the skin of the breast, blue nevus, etc.) do occur in
the breast. Very rarely, metaplastic breast carcinoma with
melanocytic differentiation (melanocytic breast carcinoma)
also occurs.

● Occasionally, the mammary lesion reflects the first manifesta-
tion of a clinically occult malignancy.

● The presence of intraepithelial neoplasia (in situ carcinoma) is
the only absolute proof of the primary nature of breast carci-
noma.

● As a rule, whenever a well-circumscribed tumor is identified in
the breast without showing an intraepithelial (in situ) compo-
nent, and the histomorphology looks unusual for a primary
breast carcinoma, the possibility of metastatic cancer should
be considered and excluded.

10.16.3 Further Reading
1. Alexander HR, Turnbull AD, Rosen PP. Isolated breast metastases

from gastrointestinal carcinomas. J Surg Oncol 1989;42:264–266.
2. Ali SD, Teichberg S, Attie JN, et al. Medullary thyroid carcinoma

metastatic to breast masquerading as infiltrating lobular carcino-
ma. Ann Clin Lab Sci 1994;24:441–447.

3. Benson WR. Carcinoma of the prostate with metastases to the
breast and testes. Cancer 1957;10:1235–1245.

4. Bohman LG, Bassett LW, Gold RH, et al. Breast metastases from
extramammary malignancies. Radiology 1982;144:309–312.

5. Cavazzini G, Colpani F, Cantore M, et al. Breast metastasis from gas-
tric signet-ring cell carcinoma, mimicking inflammatory carcino-
ma. A case report. Tumori 1993;79:450–453.

6. Di Bonito L, Luchi M, Giarelli L, et al. Metastatic tumors to the
female breast. An autopsy study of 12 cases. Pathol Res Pract 1991;
187:432–436.

7. Elit LM, Cunnane MF. Breast metastasis from ovarian carcinoma: re-
port of two cases and literature review. J Surg Pathol 1995;1:69–74.

8. Green LK, Klima M. The use of immunohistochemistry in metastat-
ic prostatic adenocarcinoma to the breast. Hum Pathol 1991;22:
242–246.

9. Hajdu S, Urban JA. Cancers metastatic to the breast. Cancer 1972;
20:1691–1696.

10. Jacoby R, Roses DF,Valensi Q. Carcinoma of the breast metastatic to
the skin and simulating malignant melanoma. In: Ackerman AB
(ed). Pathology of malignant melanoma. Masson Publications, New
York, 1981, pp. 263–267.

11. Pressman PI. Malignant melanoma and the breast. Cancer 1973;31:
784–788.

10.17 Inflammatory Carcinoma (Fig. 74b)

10.17.1 Definition
● Clinical definition (accepted by TNM, UICC): The criteria for

clinical diagnosis of inflammatory carcinoma include diffuse
erythema, edema extending to greater than two-thirds of
the breast, peau d’orange, tenderness, induration, warmth,
and diffusiveness of tumor by palpation. Not all of these fea-
tures are necessarily prominent in each case [1, 4, 12, 13, 21].

● Pathologic definition: The presence of malignant tumor cells
in the dermal lymphatics (lymphangiosis carcinomatosa
cutis) [5, 10, 18a, 19].

In most cases, the clinical features and the pathologic finding of
dermal lymphatic involvement coincide. Occasionally, though,
clinical signs of inflammation are present, but no dermal lym-
phatic involvement can be identified after histopathologic exam-
ination. On the other hand, in some cases histopathology reveals
lymphatic involvement of the skin but there are no clinical signs
of inflammatory carcinoma. Such tumors have been classified as
“occult” inflammatory breast carcinomas.

Caution

● It remains controversial whether exclusively pathologic find-
ings without clinical symptoms are sufficient for diagnosing
inflammatory carcinoma. While some studies have shown
that “occult inflammatory carcinoma” has a poor prognosis
similar to that of clinical inflammatory carcinoma, a recent ret-
rospective analysis [1] of a large number of clinically diag-
nosed and “occult” inflammatory carcinomas revealed that
clinically diagnosed cases are much more aggressive with a
poorer prognosis (shorter 5-year disease-free survival and
shorter overall survival).

● The current TNM (UICC) classification [18b] recognizes only
the clinical definition of inflammatory breast carcinoma.Thus,
a breast carcinoma with dermal infiltration and dermal lym-
phatic invasion with no clinical sign of inflammatory carcino-
ma should not be reported as pT4d.

● The presence of dermal lymphatic invasion should, however,
be documented in the surgical pathology report.

10.17.2 Further Reading
1. Amparo RS, Angel CD, Ana LH, et al. Inflammatory breast carcino-

ma: pathological or clinical entity? Breast Cancer Res Treat 2000;64:
269–273.

2. Anderson WF, Chu KC, Chang S. Inflammatory breast carcinoma
and noninflammatory locally advanced breast carcinoma: distinct
clinicopathologic entities? J Clin Oncol 2003;21:2254–2259.

3. Barker JL, Montague ED, Peterson LJ. Clinical experience with irra-
diation of inflammatory carcinoma of the breast with and without
elective chemotherapy. Cancer 1980;45:625–629.

4. Bosch X. Unique features of inflammatory breast carcinoma. Lancet
Oncol 2005;6:549.

5. Caumo F, Gaioni MB, Bonetti F, et al. Occult inflammatory breast
cancer: review of clinical, mammographic, US and pathologic signs.
Radiol Med (Torino) 2005;109:308–320.
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noma of the breast: a correlation of clinical radiologic and patho-
logic findings. Ann Surg 1976;184:217–222.

8. Charafe-Jauffret E, Tarpin C, Bardou VJ, et al. Immunophenotypic
analysis of inflammatory breast cancers: identification of an “in-
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12. Galmarini CM, Garbovesky C, Galmarini D, Galmarini FC. Clinical
outcome and prognosis of patients with inflammatory breast can-
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Fig. 52: Tubular carcinoma associated with 
low-grade ductal intraepithelial neoplasia (DIN)
flat type.

Case history: During the course of a routine physical
examination, a 60-year-old woman was found to
have a palpable mass in the outer lower quadrant
of her right breast. A needle core biopsy was 
performed and showed an infiltrating ductal carci-
noma. The excisional biopsy revealed a hard 2-cm
tumor with gritty cut surface and irregular borders.

Fig. 52.1: Numerous tubules with irregular distri-
bution are present at low magnification.

Fig. 52.2: Small open glands with infiltration of
adjacent adipose tissue.

Fig. 52.3: Infiltrating tubular structures with a
minor degree of glandular confluence.

Fig. 52.4: The infiltrating tubules are composed of
uniform epithelial cells without significant cytolog-
ic atypia. Note the absence of a myoepithelial cell
layer within the infiltrating tubules.

Figs. 52.5 and 52.6: Several areas adjacent to the
tubular carcinoma show dilated ducts closely simu-
lating benign cystic changes.
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Fig. 52.7: Another area of the tumor showing
tubular carcinoma and a small cyst.The cyst is lined
by one or very few cell layer(s) of epithelial cells
with occasional tufts.

Fig. 52.8: The lining epithelial cells of the cyst
show exactly the same cytomorphologic features
as those of the adjacent tubular carcinoma. Note
the apical snouts of the lining epithelial cells.

Fig. 52.9: Small ducts with rigid dilation of their
lumens lined by only one layer of epithelial cells
showing very subtle cytologic atypia. This is an
example of low-grade DIN flat type (flat epithelial
atypia). Note that in contrast to adenosis, the alter-
ations affect luminal epithelial cells at the expense
of underlying myoepithelial cells. In other words,
there is no simultaneous alteration of epithelial and
myoepithelial cells.

Fig. 52.10: Comparison of low-grade DIN flat type
(flat epithelial atypia) and very-well-differentiated
tubular carcinoma. The morphology of neoplastic
cells in DIN flat type and tubular carcinoma is
almost identical.

Fig. 52: Final remarks

● This case demonstrates that neoplastic cells in
low-grade DIN flat type (flat epithelial atypia)
and tubular carcinoma are very similar. Low-
grade DIN flat type (flat epithelial atypia) can
frequently be found within or at the periphery
of tubular carcinoma.
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Fig. 53: Mucinous carcinoma.

Case history: A 55-year-old woman had noticed a
gradually enlarging left breast mass but failed to re-
port it to her physician until it had reached a very
large size (12 cm at its greatest diameter). A needle
core biopsy was performed and revealed an in-
filtrating carcinoma with abundant extracellular
mucin (consistent with a mucinous carcinoma). Be-
cause of the tumor’s large size, a modified radical
mastectomy was performed.

Figs. 53.1 and 53.2: The cut surface (mastectomy
specimen) shows a relatively well-circumscribed
yellow-pink to greyish-white tumor with mucinous
appearance.

Figs. 53.3 and 53.4: Histology of the tumor shows
uniform epithelial clusters in large pools of extra-
cellular mucin. The cohesive tumor cells form solid
tubular or trabecular structures.

Fig. 53.5: The tumor cells are typically positive 
for estrogen receptors.

Fig. 53.6: Immunohistochemistry for progeste-
rone receptors is also positive.

Fig. 53: Final remarks

● A typical mucinous (colloid) carcinoma of the
breast is always of low grade (G1 carcinoma).
The tumor cells of mucinous carcinoma
should not show significant nuclear atypia or
increased mitotic activity.
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Fig. 54: Mucinous carcinoma, hypercellular 
variant.

Case history: A 66-year-old woman presented with
a 14-cm large tumor of her left breast. A needle core
biopsy was performed and showed an invasive
breast carcinoma focally associated with extracellu-
lar mucinous component. A modified radical mas-
tectomy was done.

Fig. 54.1: Gross appearance of the cut surface
shows a well-demarcated greyish-white to yellow
tumor. When drawing a scalpel across the tumoral
cut surface, the pathologist noticed strings of
mucin adherent to the blade.

Fig. 54.2: The tumor is very cellular and shows sol-
id and trabecular epithelial structures with a focal
component displaying extracellular mucin.

Fig. 54.3: Another area of the tumor exhibits cen-
trally located extracellular mucin surrounded by
solid aggregates of malignant tumor cells.

Figs. 54.4 and 54.5: Solid aggregates of epithelial
tumor cells showing intracellular as well as extracel-
lular mucin.

Figs. 54.6: Solid aggregates and trabecular arrange-
ment of the tumor cells revealing a mild degree of
nuclear atypia. Note the extracellular mucinous
component in the background.

Fig. 54: Final remarks

● This case represents a hypercellular variant 
of mucinous carcinoma. Compared with the
usual type of mucinous carcinoma that is
much less cellular and very rich in extracellular
mucin, this tumor does not show abundant
extracellular mucinous pools.
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Fig. 55: Signet ring cell carcinoma.

Case history: A 57-year-old woman presented with
a 3-cm hard mass in her left breast. A needle core
biopsy of the tumor was performed.

Fig. 55.1: The core shows numerous isolated tu-
mor cells and loosely cohesive epithelial clusters.

Fig. 55.2: Infiltrating carcinoma displaying tumor
cells with pale cytoplasm.

Figs. 55.3 and 55.4: Higher magnification reveals
signet-ring tumor cells with eccentric nuclei and
abundant intracytoplasmic mucin.

Fig. 55.5: Signet ring tumor cells showing intra-
cytoplasmic mucin demonstrated by PAS stain 
(after diastase).

Fig. 55.6: Imprint cytology performed on the fresh
core needle biopsy reveals numerous isolated tu-
mor cells and epithelial clusters showing abundant
pale and vacuolated cytoplasm (Diff-Quik stain).

Figs. 55.7 and 55.8: Comparison of imprint cytol-
ogy (Fig. 55.7) and histology of core needle biopsy
(Fig. 55.8) showing aggregates of signet-ring carci-
noma cells.

Fig. 55: Final remarks

● Signet-ring carcinoma is a variant of mucin
producing breast carcinoma that must be sep-
arated from ordinary mucinous carcinoma. In
contrast to mucinous carcinoma, which shows
abundant extracellular mucin pools and low-
grade nuclear morphology, signet-ring cell
carcinoma shows tumor cells with intracyto-
plasmic mucin and lacks an extracellular muci-
nous component.

● Signet-ring cell carcinoma represents a poorly
differentiated breast carcinoma (high-grade 
carcinoma) even in the absence of high mitot-
ic activity.

● Because of distinctive morphology and clini-
cally more aggressive behavior, this type of
carcinoma should be regarded as a specific
variant of breast cancer when present in its
pure form. When signet-ring cells are present
as a component of a typical infiltrating lobular
or ductal carcinoma, the diagnosis should 
reflect the presence of signet cells by stating
infiltrating carcinoma with [%] signet-ring cell
differentiation.

● Signet ring cells should be distinguished 
from cells with intracytoplasmic lumens which 
contain centrally located, deeply eosinophilic
material (targetoid cells).

● Signet ring cell carcinoma of the breast is 
capable of metastasizing to unusual sites 
such as the bladder, gastrointestinal sites, and
serosal surfaces, mimicking a primary carcino-
ma of the involved organ.

● Primary signet-ring cell carcinoma of the
breast is typically positive for CK7 but nega-
tive for CK20. In contrast, primary gastroin-
testinal signet-ring cell carcinomas are nega-
tive for CK7 but positive for CK20.
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Fig. 56: Infiltrating carcinoma with neuroendo-
crine differentiation (case 1).

Case history: A 62-year-old woman had an abnor-
mal mammogram of her left breast, showing an ill-
defined lesion.There was no palpable breast tumor.
The excisional biopsy revealed a 0.8-cm greyish-
white tumor with infiltrating margins.

Fig. 56.1: At low magnification, solid aggregates of
tumor cells with infiltration of adipose tissue are
present.

Fig. 56.2: Solid and large nests of tumor cells
showing infiltration of adipose tissue.

Figs. 56.3 and 56.4: The tumor cells are quite uni-
form with mild nuclear atypia. Note the presence of
fine eosinophilic cytoplasmic granules.

Fig. 56.5: Immunohistochemistry for synaptophysin
reveals positive reactivity.

Fig. 56.6: The tumor cells display positive im-
munoreaction for chromogranin (A).
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Fig. 57: Infiltrating carcinoma with neuroendo-
crine differentiation (case 2).

Case history: Physical examination of a 39-year-old
woman revealed a firm tumor in her left breast.
Her mammogram showed a relatively well-circum-
scribed nodule (2 cm, lower inner quadrant). Exci-
sional biopsy of the lesion was performed.

Fig. 57.1: The tumor shows large solid epithelial
clusters.

Fig. 57.2: Several areas of the tumor display uni-
form tumor cells with elongated or spindle-shaped
nuclei.

Figs. 57.3 and 57.4: The tumor cells show fine
eosinophilic granular cytoplasm.

Fig. 57.5: A solid aggregate of uniform epithelial
cells without significant nuclear atypia. Note the
focal rosette-like arrangement of the uniform
tumor cells.

Figs. 57.6 and 57.7: Carcinoma cells with positive
immunoreaction for chromogranin (A)

Fig. 57.8: The tumor cells are positive for synapto-
physin.

Fig. 57: Final remarks

● The presence of tumor cells with fine eosino-
philic granular cytoplasm and a rosette-like
arrangement of tumor cells should raise the
possibility of neuroendocrine differentiation
in this carcinoma. The immunoreaction for
synaptophysin, chromogranin, and other neu-
roendocrine markers in breast carcinomas
with neuroendocrine differentiation may be
focal and heterogeneous.
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Fig. 58: Infiltrating carcinoma with neuroendo-
crine differentiation (case 3).

Case history: A 58-year-old woman presented with
an ill-defined right breast mass. Mammographic 
examination revealed a tumor highly suspicious 
for cancer. Excisional biopsy was performed and
showed a 4¥2.5¥1.5-cm greyish-white tumor with
infiltrating borders.

Fig. 58.1: The tumor shows closely packed solid
and trabecular structures.

Figs. 58.2, 58.3, and 58.4: Several areas of the tu-
mor display a trabecular or unusual sex-cord-like
growth pattern closely mimicking an ovarian sex-
cord tumor.

Figs. 58.5 and 58.6: Tumor cells at higher magnifi-
cation exhibiting mild nuclear atypia with stratified
enlarged nuclei and relatively scant cytoplasm.

Fig. 58.7: Immunohistochemistry for NSE shows a
positive, but heterogeneous, reaction.

Fig. 58.8: Focally, the tumor cells show a positive
immunoreaction for synaptophysin.

Fig. 58: Final remarks

● The unusual trabecular or sex-cord-like pat-
tern of this invasive carcinoma created diag-
nostic problems for several practicing pathol-
ogists. It should be kept in mind that any 
unusual growth pattern of breast carcinoma,
carcinoma with different cell populations, or
carcinoma with spindle and mucinous cells
could be due to neuroendocrine differentia-
tion. In such situations, immunohistochemical
examination for neuroendocrine markers is
advised.

● NSE is a highly sensitive, but nonspecific,
marker for neuroendocrine differentiation. In
carcinoma with neuroendocrine differentia-
tion, a positive immunoreaction for NSE there-
fore needs to be accompanied by another
positive reaction for either synaptophysin or
chromogranin.

● In the absence of an intraepithelial neoplastic
component, careful attention to the patient’s
history and clinical findings is required to pre-
vent misinterpreting as a metastatic neuro-
endocrine carcinoma.
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Fig. 59: Invasive micropapillary carcinoma.

Case history: A 63-year-old woman presented with
a firm nodule in the upper outer quadrant of 
her left breast. The left axillary lymph nodes were
enlarged but painless.

Figs. 59.1 and 59.2: Infiltrating carcinoma showing
numerous aggregates of small epithelial clusters.
On cross-section the clusters reveal the appearance
of tubules.

Fig. 59.3: A minor component of the tumor shows
extracellular mucin.

Fig. 59.4: Numerous micropapillary structures
(pseudopapillary epithelial aggregates lacking fi-
brovascular cores) are present. The infiltrating
glands resemble a micropapillary growth pattern of
DIN (DCIS).

Figs. 59.5, 59.6, and 59.7: Tumor cell clusters lie
within artifactual clear empty stromal spaces
(shrinkage artifact) simulating vascular spaces.

Fig. 59.8: In addition, the tumor shows several ar-
eas of true lymphovascular invasion (lymphangiosis
carcinomatosa).
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Fig. 59.9: Dilated lymphovascular spaces contain-
ing tumor cells with micropapillary pattern.

Fig. 59.10: An axillary lymph node showing metas-
tasis.

Fig. 59.11: Axillary lymph node metastasis show-
ing a micropapillary growth pattern.

Figs. 59.12 and 59.13: Invasive micropapillary car-
cinoma displaying an intense and diffuse (3+) im-
munoreaction for HER2/neu.

Fig. 59.14: The cancerous cells are also positive for
estrogen receptors.

Fig. 59: Final remarks

● This case represents a rare but aggressive vari-
ant of breast carcinoma. Invasive micropa-
pillary carcinoma of the breast has a high
propensity for lymphovascular invasion.

● One should not rely on a negative result of
sentinel lymph node biopsy because this vari-
ant of carcinoma is very often associated with
axillary lymph node metastasis.
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Fig. 60: Apocrine carcinoma.

Case history: A 29-year-old woman presented with
a nonmobile hard tumor in the upper outer quad-
rant of her left breast. Her mammogram revealed a
3.5-cm tumor with ill-defined margins. There was
no positive family history of breast or ovarian can-
cer. Excisional biopsy of the tumor was done. In ad-
dition, imprint cytology of the fresh lumpectomy
specimen was performed.

Figs. 60.1 and 60.2: Imprint cytology of the cut sur-
face of the tumor (excisional biopsy) shows numer-
ous clusters of large epithelial cells with abundant
cytoplasm. The nuclei are round and show promi-
nent nucleoli (Diff-Quik stain).

Figs. 60.3 and 60.4: Imprint cytology (Papanico-
laou stain) displays numerous isolated tumor cells
with large hyperchromatic nuclei and abundant
amphophilic cytoplasm.

Figs. 60.5 and 60.6: Higher magnification of im-
print cytology showing multinucleated tumor cells
with severe nuclear atypia. Some of the giant tumor
cells show intracytoplasmic vacuoles. Note the
large and amphophilic cytoplasm, which is typical
of tumor cells with apocrine differentiation.

Figs. 60.7 and 60.8: Hematoxylin and eosin sec-
tions of the tumor show an infiltrating carcinoma
with highly atypical tumor cells and irregular tumor
borders.
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Figs. 60.9 and 60.10: Higher magnification of the
tumor displaying highly atypical epithelial cells
with abundant eosinophilic cytoplasm and hyper-
chromatic large nuclei. The tumor cells show single
or multiple prominent nucleoli.

Figs. 60.11 and 60.12: Immunohistochemistry for
HER2/neu in the tumor cells with apocrine differen-
tiation reveals a diffuse and 3+ reaction.

Figs. 60.13 and 60.14: The apocrine tumor cells
show a heterogeneous, positive immunoreaction
for androgen receptors (positive nuclear reaction
for androgen receptor). The immunoreactions for
estrogen receptors and progesterone receptors,
however, were completely negative (not shown).

Fig. 60: Final remarks

● This case represents a rare variant of infiltrat-
ing carcinoma with prominent (more than
90% of the cancer cells) apocrine differentia-
tion. The presence of androgen receptors and
the lack of estrogen receptors and proges-
terone receptors is a typical finding for apoc-
rine carcinoma of the breast.
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Fig. 61: Secretory (juvenile) carcinoma.

Case history: A 20-year-old woman presented with
a well-circumscribed tumor in her right breast. The
tumor was clinically interpreted as fibroadenoma.
Fine needle aspiration of the lesion was performed
and revealed numerous cell clusters with some
degree of nuclear atypia. Excisional biopsy of the 
lesion was finally performed and showed a lobulat-
ed firm, greyish-white tumor (1.5 cm in greatest 
diameter) with focal irregular margins.

Fig. 61.1: The tumor shows a predominantly push-
ing margin.

Figs. 61.2 and 61.3: Several areas of the tumor
show a microcystic growth pattern.The small cystic
structures contain abundant luminal secretions.
Note infiltration of the normal lobules by the tumor.

Figs. 61.4 and 61.5: Several areas show a honey-
combed growth pattern composed of small cysts
that often merge into larger spaces. The growth
pattern simulates that of thyroid follicles.

Fig. 61.6: Microcystic glands with luminal colloid-
like material closely mimicking thyroid tissue.

Figs. 61.7 and 61.8: Tubules and microcysts with
abundant intracellular and extracellular secretory
material. Note the mixed cell population of cancer-
ous cells showing epithelial cells with round, vesicu-
lar nuclei and cells with elongated or bipolar dark
nuclei.
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Figs. 61.9 and 61.10: PAS (after diastase) reveals
abundant luminal mucin in microcystic or honey-
combed areas.

Figs. 61.11 and 61.12: Immunohistochemistry for
CK5/6 reveals many positive tumor cells. Note the
heterogeneity of immunoreaction reflecting the
heterogeneous cell population of tumor cells.

Figs. 61.13 and 61.14: The tumor cells show an
intense positive immunoreaction for S100 protein.

Fig. 61: Final remarks

● Immunoreaction for CK5/6 is positive in this
case. The immunoreactions for estrogen re-
ceptors, progesterone receptors, and HER2/
neu were negative (not illustrated).Therefore,
some investigators may consider this carcino-
ma an example of so-called basal-like carcino-
ma. Note that secretory (juvenile) carcinoma
of the breast has an excellent prognosis. As in
adenoid cystic carcinoma, the cell population
of tumor cells in secretory carcinoma is often
heterogeneous, consisting of epithelial and
modified myoepithelial cells.
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Fig. 62: Adenoid cystic carcinoma.

Case history: A 51-year-old woman complained to
her physician about a sensation of heaviness in the
right breast. Clinical and mammographic examina-
tions revealed a 3.5-cm mass in the outer upper
quadrant. Core needle biopsy of the tumor was per-
formed and reported as infiltrating ductal carcino-
ma. The excisional biopsy showed a 3.5¥2¥1.4-cm
tumor with partly well-circumscribed and partly 
infiltrating borders. Imprint cytology from the cut
surface of lumpectomy specimen was performed.

Figs. 62.1 and 62.2: Imprint cytology of the tumor
is highly cellular and reveals numerous cohesive
round structures or spherules (Diff-Quik stain).

Fig. 62.3: Several spherules showing a central acel-
lular or hypocellular component (Diff-Quik stain.

Fig. 62.4: One spherule showing a hypocellular
central component and peripheral cells with elon-
gated nuclei (Diff-Quik stain).

Figs. 62.5 and 62.6: Cytology shows numerous
hyaline bodies with homogeneous, basement
membrane-like material. Note the presence of 
numerous isolated cells in the background of 62.5
(Diff-Quik stain).

Figs. 62.7 and 62.8: In addition to rounded hyaline
structures, several areas show irregular or bizarre
shaped basement membrane-like material (Diff-
Quik stain).
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Fig. 62.9: Diff-Quik stain showing basement mem-
brane-like hyaline material associated with cells
with round and elongated (bipolar) nuclei.

Fig. 62.10: Another bizarre-shaped hyaline struc-
ture representing abnormal configuration of base-
ment membrane in this tumor.

Figs. 62.11 and 62.12: Papanicolaou stain of 
the imprint cytology shows numerous hyaline
spherules. While some spherules are quite hypocel-
lular, others are covered by numerous epithelial
cells.

Figs. 62.13 and 62.14: Comparison of Papanico-
laou stain (Fig. 62.13) and Diff-Quik stain (Fig. 62.14)
focusing on hypocellular hyaline spherules.

Figs. 62.15 and 62.16: Comparison of Papanico-
laou stain (Fig. 62.15) and Diff-Quik stain (Fig. 62.16)
focusing on hypercellular hyaline spherules. Note
that the spherules or hyaline bodies contain several
cells with elongated or bipolar nuclei (myoepithe-
lial cells).
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Figs. 62.17, 62.18, and 62.19: Histological exami-
nation of the tumor shows an infiltrating tumor
forming cribriform, tubular, and trabecular struc-
tures. Several tubules or cribriform structures are
filled with eosinophilic basement-membrane-like
or mucoid secretory material.

Fig. 62.20: Cribriform areas are punctuated by
spaces filled with basement-membrane-like materi-
al (hyaline bodies).

Fig. 62.21: Tumor cells with glandular confluence
or cribriform growth pattern containing mucoid
secretory material.

Fig. 62.22: Other areas show nests or islands of
tumor cells with infiltrating pattern. Two types of
cells can be recognized within the islands and
tubules: a basaloid cell population, which predomi-
nates, and a smaller population of cells with more
eosinophilic cytoplasm.

Figs. 62.23 and 62.24: In contrast to cribriform DIN
(DCIS) or cribriform invasive carcinoma, the spaces
in adenoid cystic carcinoma (ACC) are filed with
hyaline bodies or spherules representing basement
membrane-like material. Also note the heterogene-
ity of cell population of the proliferating cells, which
is a characteristic feature of ACC.
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Figs. 62.25 and 62.26: Higher magnification of sev-
eral hyaline bodies in adenoid cystic carcinoma
showing that the tumor cells proliferate around and
eventually engulf these hyaline bodies, gradually
incorporating them into the nests of tumor cells.
One should also pay attention to the different cell
populations within the proliferating cells (epithelial
and basaloid/myoepithelial cells).

Fig. 62.27: Immunohistochemistry for smooth mus-
cle actin demonstrates an intense positivity in many
cribriform areas of the tumor. Note also the nega-
tive actin immunoreaction in one cribriform area.

Fig. 62.28: While many tumor cells are negative for
CK5/6, others show a positive immunoreaction for it
(heterogeneous positive reaction).

Figs. 62.29 and 62.30: Immunohistochemistry for
p63 shows a strong positive reaction in numerous
tumor cells. Note the heterogeneity of immunore-
action, which correlates with the heterogeneity of
neoplastic cells in adenoid cystic carcinoma.

Fig. 62: Final remarks

● ACC represents a rare breast carcinoma with
heterogeneous epithelial and myoepithelial/
basaloid cell differentiation. Many cases of ACC
reveal positive immunoreaction for a variety
of myoepithelial and/or basal cell markers.
ACC usually shows a heterogeneous positive
reaction for CK34BE12, CK5/6 or CK14.

● The positive immunoreaction for basal type 
cytokeratins (CK34BE12, CK5/6, CK14) (basal-
like differentiation) in this breast carcinoma
should not be misinterpreted as a sign for
poor prognosis. In deed, mammary ACC has an
excellent prognosis.

● Due to the presence of epithelial and myo-
epithelial cells and numerous bipolar naked
nuclei in the background of cytologic speci-
mens (fine needle aspiration, touch imprint),
ACC can easily be underdiagnosed. The pres-
ence of hyaline bodies and irregular base-
ment-membrane-like material in conjunction
with several clusters of epithelial and myo-
epithelial cells is, however, diagnostic for ACC.
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Fig. 63: Sebaceous carcinoma of the breast.

Case history: Physical examination of a 75-year-old
woman revealed a well-circumscribed firm tumor in
the upper outer quadrant of her right breast. The
skin of the breast appeared normal.

Fig. 63.1: Low magnification of the excised tumor
shows large solid areas and nests of tumor cells.

Figs. 63.2 and 63.3: Tumor cells displaying abun-
dant clear cytoplasm. Note the irregular and infil-
trating tumor borders.

Figs. 63.4 and 63.5: Large tumor cells with seba-
ceous differentiation displaying round nuclei with
minimal degree of atypia. The tumor cells show
abundant clear to foamy cytoplasm and distinct
cytoplasmic borders.

Fig. 63.6: In addition to the clear or foamy cells, a
second cell population of tumor cells with squa-
mous cell differentiation is present.

Fig. 63.7: Another area of the tumor showing a
squamous cell component with keratinization.

Fig. 63.8: Higher magnification of tumor cells
showing very distinct cell borders and abundant
foamy cytoplasm.

Fig. 63: Final remarks

● The main differential diagnosis in this case is
lipid-rich carcinoma.While sebaceous carcino-
ma shows a lobulated and well-defined solid
growth pattern, lipid-rich carcinoma infiltrates
like a regular invasive ductal carcinoma with
irregular, infiltrating tumor margins. In con-
trast to sebaceous carcinoma, the vacuoliza-
tion in lipid-rich carcinoma is very subtle and
easily overlooked at low magnification. The
presence of tumor cells with squamous cell
differentiation is more common in sebaceous
carcinoma.

● Primary sebaceous carcinoma of the breast
should not show any connection with skin ad-
nexal glands. Indeed, mammary sebaceous
carcinoma represents a rare variant of meta-
plastic breast carcinoma that shows promi-
nent sebaceous differentiation.
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Fig. 64: Invasive cribriform carcinoma.

Case history: A 41-year-old woman noticed a hard
tumor in the lower inner quadrant of her right
breast. By physical examination, the tumor was not
mobile and measured about 2.5 cm in diameter.
A needle core biopsy of the tumor showed a well-
differentiated infiltrating ductal carcinoma.

Fig. 64.1: Excisional biopsy shows a tumor with
infiltrating and irregular borders.

Fig. 64.2: Irregular arrangement of infiltrating
tubules with glandular confluence.

Fig. 64.3: Uniform tumor cells with glandular con-
fluence forming a cribriform growth pattern. Some
cribriform areas may closely resemble a cribriform
DIN (DCIS).

Fig. 64.4: The tumor is composed of uniform cells
without significant nuclear atypia. The invasive
pattern of the tumor is clearly evident.

Figs. 64.5 and 64.6: Clear-cut infiltrating growth
pattern of a homogeneous epithelial cell popula-
tion without association with a myoepithelial cell
layer.

Fig. 64: Final remarks

● The differential diagnosis in this case is tubu-
lar carcinoma. Classic or pure tubular carcino-
ma does not have a significant cribriform
growth pattern. Mixed type tubular carcino-
ma, however, often shows a cribriform compo-
nent. Such well-differentiated invasive tumors
have been designated as either mixed type tu-
bular or as mixed type cribriform carcinomas.
In this case, the cribriform growth pattern is
dominant.The diagnosis of invasive cribriform
carcinoma is, therefore, appropriate in this
case.
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Fig. 65: Medullary carcinoma.

Case history: A 25-year-old woman presented with
a well-demarcated, mobile 2-cm left breast mass.
The tumor showed a rubbery consistency simulat-
ing a fibroadenoma. Fine needle aspiration cytol-
ogy was performed and, surprisingly, revealed nu-
merous highly atypical and pleomorphic (anaplas-
tic) epithelial tumor cells. Excisional biopsy of the
tumor was done.

Fig. 65.1: The cut surface of the excisional biopsy
shows a well-circumscribed yellow to pink tumor.
The tumor was rubbery.

Fig. 65.2: The tumor shows solid epithelial aggre-
gates with pushing margins.

Fig. 65.3: The tumor displays lobulated or pushing
margins. The stroma adjacent to the carcinoma is
infiltrated by numerous lymphocytes.

Fig. 65.4: Solid aggregates of highly atypical cells
showing enlarged vesicular nuclei.

Fig. 65.5: Syncytial arrangement of highly pleo-
morphic or anaplastic tumor cells displaying very
large vesicular nuclei with prominent nucleoli.

Figs. 65.6 and 65.7: The tumor shows high mitotic
activity, including several atypical mitotic figures.

Fig. 65.8: The cancerous cells exhibit a heteroge-
neous 1+ to 2+ immunoreactivity for HER2/neu.
FISH was performed and did not show HER2/neu
gene amplification (not shown).

Fig. 65: Final remarks

● This is an example of medullary carcinoma,
which is, in the author’s experience, extremely
rare. As a matter of fact, the vast majority of
breast cancers designated as medullary carci-
nomas represent poorly differentiated ductal
carcinomas showing only some, but not all,
of the medullary features. A search for breast
carcinomas (cases diagnosed between 1975
and 2006) in the files of the Department of
Pathology at Medical University Graz revealed
about 30 cases that initially were diagnosed as
medullary carcinoma. Reexamination of these
cases, however, revealed only one case (the
above case) of true medullary carcinoma. All
other cases were reclassified as poorly differ-
entiated ductal carcinoma.
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Fig. 66: Gross appearance of metaplastic 
carcinoma.

Fig. 66.1: Mastectomy specimen of a 14-cm meta-
plastic carcinoma showing solid and cystic areas
associated with hemorrhage.

Fig. 66.2: A metaplastic breast carcinoma reveal-
ing a greyish-white cut surface. Note degenerative
areas in the center of the tumor. The histology of
this case revealed a primary squamous cell carcino-
ma.

Figs. 66.3 and 66.4: Mastectomy specimen of a sar-
comatoid breast carcinoma with infiltration of the
pectoralis muscle (Fig. 66.3) and nipple (Fig. 66.4).
The tumor was firm to rubbery.

Figs. 66.5 and 66.6: A case with carcinosarcoma
showing greyish-white firm, fleshy areas associated
with hemorrhage and necrosis.
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Fig. 67a: Adenosquamous carcinoma.

Case history: A 65-year-old woman presented with
a palpable, firm mass in the lower, outer quadrant of
her right breast. Mammography and ultrasonogra-
phy showed a partly cystic tumor with a diameter
of 3 cm. Excisional biopsy was performed.

Figs. 67a.1 and 67a.2: At low magnification, the
tumor shows multiple cystically dilated ducts
which are lined by squamous cells. A periductal
lymphocytic infiltration is present.

Figs. 67a.3 and 67a.4: Higher magnification of the
cysts reveals multiple layers of metaplastic squa-
mous cells. Note the absence of cytological atypia
within the squamous epithelium.

Figs. 67a.5, 67a.6, 67a.7, and 67a.8: In addition to
the cystically dilated ducts, several areas of early
stromal invasion are present. These areas are
<1 mm in diameter (multiple foci of microinvasion).
Note the irregularity of infiltrating squamous cells.
Small aggregates of invasive squamous carcinoma
are characterized by deeply eosinophilic (kera-
tinized) tumor cells.
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Figs. 67a.9 and 67a.10: In other areas of the tumor
and in addition to the multiple foci of microinvasive
carcinoma (invasion <1 mm in diameter), there are
larger areas of infiltrating squamous cell carcinoma
(with a maximum diameter of 1 cm).

Figs. 67a.11 and 67a.12: A close examination of
the cystically dilated ducts with extensive squa-
mous metaplasia reveals a second type of meta-
plastic cells that shows mucinous differentiation.

Figs. 67a.13 and 67a.14: Another area of the tu-
mor showing an infiltrating carcinoma composed
of squamous and mucinous cells. Note the absence
of cytological atypia and lack of mitotic activity.
Some of the infiltrating adenosquamous structures,
however, contain apoptotic bodies in the lumens.
These areas with infiltrating growth pattern re-
semble a mucoepidermoid carcinoma of salivary
glands.

Figs. 67a.15 and 67a.16: Regular axillary lymph
node dissection was performed in this case, reveal-
ing a total number of 23 lymph nodes. One lymph
node of these 23 showed metastasis of adenosqua-
mous carcinoma. Note the presence of benign-
looking mucinous cells within the clusters of squa-
mous epithelial cells (Fig. 67a.16).

Fig. 67a: Final remarks

● This case demonstrates an example of adeno-
squamous cell carcinoma of the breast. This is
a variant of well-differentiated metaplastic
carcinoma with prominent squamous cell dif-
ferentiation.

● The intraepithelial or noninvasive component
of mammary squamous cell carcinoma often
shows cystically dilated ducts that are lined 
by metaplastic squamous cells without signif-
icant cytologic atypia or increased mitotic
activity.
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Fig. 67b: Poorly differentiated squamous 
cell carcinoma.

Case history: A 53-year-old woman presented with
a large (10 cm) well-circumscribed tumor in her left
breast. Core needle biopsy showed a poorly differ-
entiated infiltrating carcinoma. Modified radical
mastectomy was performed.

Fig. 67b.1: The cut surface of the mastectomy
specimen shows a well-circumscribed greyish-
white solid tumor measuring 10 cm in greatest
diameter.

Fig. 67b.2: The tumor is composed of irregular and
infiltrating solid epithelial clusters.

Fig. 67b.3: Solid tumor aggregates showing cells
with highly atypical nuclei.

Fig. 67b.4: Several other areas of the tumor show
uniform cells without significant nuclear atypia.The
tumor cells show large cytoplasm with distinct
cytoplasmic borders. Several areas of the tumor
show squamous cells with clear or pale cytoplasm.

Fig. 67b.5: Uniform tumor cells admixed with
highly atypical epithelial cells with bizarre, hyper-
chromatic nuclei and abundant eosinophilic cyto-
plasm.

Fig. 67b.6: Immunohistochemistry for CK34BE12
shows a positive reaction in tumor cells with squa-
mous differentiation.

Fig. 67b.7: Immunohistochemistry for CK5/6 re-
veals a positive reaction in the cell membrane of
the tumor cells with squamous differentiation.

Fig. 67b.8: Immunohistochemistry for involucrin, a
useful marker for squamous differentiation, shows
tumor cells with positive cytoplasmic reaction.

Fig. 67: Final remarks

● This case represents an example of poorly dif-
ferentiated, large-cell, nonkeratinizing squa-
mous cell carcinoma of the breast. The results
of immunohistochemistry in this case support
the morphological impression of squamous
cell carcinoma.
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Fig. 68: Squamous cell carcinoma, acantholytic
variant.

Case history: A woman (80-year-old) presented with
bloody nipple discharge and a very large tumor in
her left breast.

Fig. 68.1: Gross appearance of the mastectomy
specimen, showing solid and cystic areas with lumi-
nal projections.

Fig. 68.2: One of the cystic areas of the tumor lined
by a few layers of epithelial cells.

Figs. 68.3 and 68.4: Another cystic area lined by
bland-looking squamous cells.

Figs. 68.5 and 68.6: Several areas of the tumor 
display an admixture of spindle cells and empty
spaces or spongiotic foci forming irregular chan-
nels. The anastomosing channels closely simulate a
vascular tumor.

Fig. 68.7: The channels are either empty or show
aggregates of squamous cells.

Fig. 68.8: The channels or empty spaces are lined
by cells closely mimicking atypical endothelial cells
(pseudoangiosarcomatous growth pattern).

Fig. 68: Final remarks

● This case shows an example of acantholytic
variant of squamous cell carcinoma. The anas-
tomosing channels and empty spaces in this
variant of squamous cell carcinoma can easily
be confused with a vascular neoplasm, partic-
ularly an angiosarcoma. A closer examination
of empty spaces, however, reveals aggregates
of squamous cells in many areas. The anasto-
mosing channels are immunohistochemically
negative for endothelial markers but typically
positive for CK34BE12 or CK5/6.
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Fig. 69: Sarcomatoid (metaplastic) carcinoma.

Case history: A 30-year-old woman presented with
a lobulated firm tumor in the lower inner quadrant
of her left breast. Clinically and mammographically,
the tumor was interpreted as fibroadenoma. How-
ever, its size increased significantly during 2 years of
follow-up.

Fig. 69.1: The cut surface of the lesion shows a lob-
ulated, well-circumscribed, greyish-white to yellow
tumor.

Fig. 69.2: The tumor shows a pushing margin. In
several sections of the tumor, no infiltrating tumor
borders could be identified.

Fig. 69.3: The tumor is composed of spindle cells
showing a plexiform growth pattern.

Fig. 69.4: Many areas of the tumor reveal spindle
cells with fascicular arrangements.

Figs. 69.5 and 69.6: Higher magnification of the
tumor exhibits tumor cells with elongated, hyper-
chromatic nuclei.

Fig. 69.7: Some areas of the tumor reveal spindle
cells with significant nuclear atypia.

Fig. 69.8: Immunohistochemistry for CK5/6 shows
a positive but heterogeneous reaction of spindle
cells. Immunohistochemistry for smooth muscle
actin and CD10 was also positive (not shown).

Fig. 69: Final remarks

● The differential diagnosis in this case should
include stromal overgrowth of a phylloides
tumor and sarcoma of NOS type. The positive
immunoreaction for CK5/6 excludes the possi-
bility of sarcoma. Even after extensive sam-
pling of the tumor, no biphasic tumor could be
identified (exclusion of stromal overgrowth of
a phylloides tumor).

● This case demonstrates that sarcomatoid
(metaplastic) carcinoma can be well circum-
scribed.

● Sarcomatoid (metaplastic) carcinoma often
shows positive immunoreactions for basal
type or high molecular weight cytokeratins
(CK5/6, CK14, CK17, CK34BE12) and myo-
epithelial markers (smooth muscle actin, p63,
CD10, CD29, etc.).
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Fig. 70: Metaplastic carcinoma (with basal-like
and myoepithelial differentiation).

Case history: A 74-year-old woman presented with
a hard, irregular tumor in the upper outer quadrant
of her left breast. The tumor was clinically and
mammographically highly suspicious for malignan-
cy.

Fig. 70.1: Excisional biopsy shows an infiltrating
tumor with cordlike or trabecular structures.

Fig. 70.2: The tumor is composed of epithelial cells
showing a fascicular or trabecular growth pattern.

Fig. 70.3: Anastomosing fascicles showing uni-
form epithelial cells without significant nuclear
atypia.

Fig. 70.4: Higher magnification of the tumor re-
veals cells with round-ovoid nuclei and scant
eosinophilic cytoplasm.

Fig. 70.5: Immunohistochemistry for CD10 dis-
plays a diffuse and intense positive reaction of
tumor cells.

Fig. 70.6: The tumor cells are positive for smooth
muscle actin.
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Figs. 70.7 and 70.8: The tumor cells show a diffuse
and intense immunoreaction for CK5/6.

Figs. 70.9 and 70.10: Immunohistochemistry for
S100 protein showing a diffuse reaction of tumor
cells.

Figs. 70.11 and 70.12: Many areas of the tumor
also reveal a positive immunoreaction for CD29,
which is a myoepithelial marker.

Fig. 70: Final remarks

● This case demonstrates metaplastic carcino-
ma with an unusual cordlike or fascicular
growth pattern. As other variants of meta-
plastic or sarcomatoid breast carcinomas,
the tumor cells in this case show positive 
immunoreaction for several myoepithelial 
and basal-type cytokeratins. Indeed, the vast
majority of metaplastic or sarcomatoid carci-
noma of the breast show myoepithelial differ-
entiation. While some investigators would
probably classify this case as myoepithelial
carcinoma (malignant myoepithelioma), others
may want to call it basal-like carcinoma.
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Fig. 71: Carcinosarcoma.

Case history: A 62-year-old woman presented with
a right breast mass. Core needle biopsy revealed a
poorly differentiated carcinoma. Because of the tu-
mor’s large size, a modified radical mastectomy was
done.

Fig. 71.1: The cut surface of the mastectomy spec-
imen shows a tumor with greyish-white areas 
admixed with gelatinous or necrotic-hemorrhagic
areas. The tumor was 14 cm in greatest diameter.

Fig. 71.2: Imprint cytology of the tumor reveals a
cohesive cluster of cells with round to ovoid nuclei
and scant cytoplasm (Papanicolaou stain).

Fig. 71.3: Imprint cytology showing highly atypical
spindle cells with hyperchromatic nuclei (Papanico-
laou stain).

Fig. 71.4: Imprint cytology displaying an anaplas-
tic, multinucleated giant tumor cell. Note the irreg-
ularity of nuclear membrane and chromatin distri-
bution.

Figs. 71.5 and 71.6: Frozen section showing ex-
tremely atypical cells with bizarre nuclei.
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Figs. 71.7, 71.8, and 71.9: Permanent hematoxylin
and eosin sections of the tumor showing a biphasic
appearance composed of malignant epithelial and
mesenchymal components

Fig. 71.10: The mesenchymal component of the
tumor reveals highly atypical cells with bizarre
nuclei.

Fig. 71.11: Highly atypical sarcomatoid tumor cells
with hyperchromatic nuclei. Some of the tumor
cells show intranuclear inclusions.

Fig. 71.12: Immunohistochemistry for pancytoker-
atin is positive in the carcinomatous component
but negative in the sarcomatous component.

Fig. 71.13: Immunohistochemistry for smooth
muscle actin displays a diffuse positivity in the 
sarcomatous tumor component. Note the negative
reaction in the epithelial part of the tumor.

Fig. 71.14: Immunohistochemistry for CD10 shows
an intense positive reaction in the sarcomatous
part of the tumor.
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Figs. 71.15 and 71.16: Immunohistochemistry for
EGFR (HER1) in the sarcomatous component of the
tumor show a positive reaction (2+ to 3+). The im-
munoreaction for HER2/neu was, however, com-
pletely negative (not shown).

Fig. 71.17: Immunohistochemistry for p63 shows
positive reactivity in the carcinomatous compo-
nent.

Fig. 71.18: Some areas with sarcomatous differen-
tiation are also positive for p63.

Figs. 71.19 and 71.20: Comparison between his-
tology (Fig. 71.19) and imprint cytology (Fig. 71.20),
demonstrating highly atypical or anaplastic tumor
cells.

Figs. 71.21 and 71.22: Comparison of highly 
atypical and pleomorphic tumor cells with irre-
gular chromatin distribution in histologic sections
(Fig. 71.21) and imprint cytology (Fig. 71.22).

Fig. 71: Final remarks

● This case shows an example of carcinosarco-
ma, another variant of metaplastic breast car-
cinoma. The highly malignant tumor cells
show a divergent epithelial and mesenchymal
differentiation. As other types of metaplastic
or sarcomatoid breast carcinomas, the tumor
cells in carcinosarcoma often show a myoep-
ithelial cell differentiation. The epithelial cell
component of the tumor may also be positive
for basal-type cytokeratins such as CK5/6,
CK14, or CK34BE12.



Chapter  10 305Special Types of Breast Carcinomas



Chapter  10

10

306 Special Types of Breast Carcinomas

Fig. 72: Metaplastic carcinoma 
with prominent myxochondroid differentiation
(matrix-producing carcinoma).

Case history: Routine screening mammogram was
performed on a 58-year-old woman showing a
well-circumscribed 2-cm tumor in her right breast.
Excisional biopsy was performed.

Fig. 72.1: Low magnification of the lesion shows a
well-circumscribed tumor with a hypocellular cen-
tral area.

Fig. 72.2: The periphery of the lesion is more cellu-
lar.

Fig. 72.3: The periphery of the tumor shows ep-
ithelial clusters with transition into more fibrotic
and hypocellular central areas.

Fig. 72.4: Another area of the tumor showing
irregular borders. The tumor cells are small and set
in a myxoid stromal background.

Figs. 72.5 and 72.6: Several areas of the tumor
show a myxoid (myxochondroid) appearance.
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Figs. 72.7 and 72.8: Higher magnification of tumor
cells reveals isolated cells with large hyperchromat-
ic nuclei and multivacuolated cytoplasm.The tumor
cells clearly have a chondroblastic appearance.
Note the myxoid stromal background.

Fig. 72.9: Immunohistochemically, the tumor cells
are positive for pancytokeratin. Note the difference
of positive immunoreaction in peripheral and cen-
tral areas of the tumor.

Fig. 72.10: Immunohistochemistry for CK5/6 shows
clusters of positive epithelial tumor cells, particular-
ly at the periphery of the tumor.

Fig. 72.11: In chondroid areas, the tumor cells also
show a positive immunoreaction for CK5/6.

Fig. 72.12: Immunohistochemistry for S100 pro-
tein displays a positive reaction in tumor cells with
chondroid differentiation.

Figs. 72.13 and 72.14: The tumor cells show a het-
erogeneous positive immunoreaction for p63.

Fig. 72: Final remarks

● This case shows an example of so-called ma-
trix-producing breast carcinoma. It represents
a variant of metaplastic carcinoma with pro-
minent myxochondroid differentiation.

● As in other variants of metaplastic carcinoma,
this case demonstrates a close relationship 
between metaplastic (sarcomatoid) carcino-
ma and so-called basal-like carcinoma.
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Fig. 73: Spindle cell, sarcomatoid carcinoma
(with myoepithelial cell differentiation).

Case history: Routine screening mammogram was
performed on a 45-year-old woman and showed an
irregular, infiltrating lesion in the upper outer quad-
rant of her left breast.

Fig. 73.1: At low magnification, a very cellular
tumor with irregular and infiltrating borders is 
evident.

Figs. 73.2 and 73.3: The tumor is composed of
spindle cells and lacks gland formations.

Fig. 73.4: Many areas of the tumor show interlac-
ing fascicles of spindle cells (sarcomatoid appear-
ance). The spindle tumor cells are uniform, lacking
significant nuclear atypia.

Fig. 73.5: Immunohistochemistry for p63 reveals
numerous positive tumor cells.

Fig. 73.6: Interlacing fascicular growth pattern
showing an intense positive immunoreaction for
smooth muscle actin.

Figs. 73.7 and 73.8: Several areas of the tumor
show intense immunoreactivity for EGFR (HER1).

Fig. 73: Final remarks

● The sarcomatoid tumor cells in this case were
also positive for pancytokeratin, CK5/6, and
CK14 (not shown). Immunohistochemistry for
a variety of cytokeratins is often necessary for
distinguishing a sarcomatoid or spindle cell
carcinoma from a true sarcoma of the breast.

● Sarcomatoid (metaplastic) breast carcinomas
often coexpress some of the myoepithelial
markers (smooth muscle actin, CD10, p63,
S100 protein, CD29, etc.) and basal-type cyto-
keratins (CK34BE12, CK5/6, CK14, CK17).

● This case has been classified by different
pathologists as sarcomatoid, metaplastic,
basal-like, and myoepithelial carcinoma. It
should be kept in mind that there is no sharp
dividing line between all of these entities.
Indeed, several cases of so-called basal-like
carcinoma of the breast show myoepithelial
differentiation if a combination of several
myoepithelial markers is used.

● While HER2/neu is very often negative in sar-
comatoid breast carcinoma, EGFR (HER1) is
frequently positive in this tumor.
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Fig. 74a: Glycogen-rich carcinoma.

Case history: An 80-year-old woman presented with
an ill-demarcated mass in her left breast. Excisional
biopsy showed a tumor 3.7 cm in greatest diameter.

Fig. 74a.1 and 74a.2: At low magnification, the tu-
mor shows ducts with central comedo-type necro-
sis and numerous glands with irregular and infiltrat-
ing growth pattern.

Fig. 74a.3: Ducts with central necrosis, partially as-
sociated with luminal microcalcification. At higher
magnification, the ducts show a myoepithelial cell
layer (not shown). Note the clear cytoplasm of the
intraductal neoplastic cells.

Fig. 74a.4: Other areas of tumor show a solid
growth pattern. Note the clear cytoplasm of the
tumor cells.

Figs. 74a.5 and 74a.6: Irregular and infiltrating
growth pattern of small glands and tubules demon-
strating tumor cells with clear cytoplasm.
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Figs. 74a.7 and 74a.8: Higher magnification of the
carcinoma highlights tumor cells with abundant
clear cytoplasm and distinct cytoplasmic borders.

Figs. 74a.9 and 74a.10: Special stain for PAS dis-
plays a positive granular cytoplasmic reaction.

Fig. 74a.11: The reaction for PAS after diastase is,
however, negative indicating cytoplasmic glycogen
in tumor cells with abundant clear cytoplasm.

Fig. 74a.12: Immunohistochemistry for estrogen
receptors shows a diffuse positive reaction.

Fig. 74a: Final remarks

● Several breast carcinomas may have a minor
component of tumor cells with clear (glyco-
gen-rich) cell differentiation. The clear-cell
morphology needs to be the predominant
pattern (more than 80% of tumor cells) before
the carcinoma is classified as clear cell carcino-
ma.
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Fig. 74b: Inflammatory breast carcinoma.

Case history: A 58-year-old woman presented with
an ill-demarcated hard tumor in the upper outer
quadrant of her left breast. The skin was diffusely
red and warm. Clinically, the tumor was highly sus-
picious for an inflammatory carcinoma.

Fig. 74b.1: The skin over the surface of the breast
is reddened and edematous. Note that the lesion is
accompanied by peau d’orange. (Courtesy of Dr. G.
Lushin, Graz, Austria.)

Fig. 74b.2: Invasive breast carcinoma showing
infiltration of dermis.

Fig. 74b.3: Skin infiltration associated with marked
edema.

Figs. 74b.4 and 74b.5: Several areas show lymph-
angiosis carcinomatosa cutis as a hallmark of
inflammatory carcinoma.

Fig. 74: Final remarks

● According to the TNM classification, inflamma-
tory carcinoma is a clinical diagnosis. It is very
often, but not always, associated with dermal
lymphatic invasion. One needs to keep in
mind that according to the TNM classification,
a carcinoma without clinical signs of inflam-
matory carcinoma but with lymphangiosis
carcinomatosa cutis should not be classified
as inflammatory carcinoma or pT4d.

● Breast carcinoma infiltration of the skin does
not automatically mean pT4! According to the
TNM classification, a breast carcinoma with
dermal infiltration but without edema, skin
ulceration, satellite nodules in the skin, or 
inflammatory skin changes needs to be classi-
fied (T) according to its size.

● The presence of lymphangiosis carcinomatosa
cutis should, however, be documented in the
surgical pathology report.
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11.1 Fibroadenoma

11.1.1 Definition
A benign biphasic (fibroepithelial) tumor seen most frequently
in women of childbearing age.

11.1.2 Macroscopy
Fibroadenoma (FA) is a sharply demarcated bulging and firm tu-
mor with a greyish-white cut surface. It is generally 2–3 cm in
size but may become very large (>10 cm, giant fibroadenoma).
Myxoid change or calcification may occur.

11.1.3 Microscopic Features (Figs. 75–80)
● A well-circumscribed biphasic (fibroepithelial) neoplasm

showing stromal proliferation around glands (pericanalicular
pattern) or compressed cleft-like ducts (intracanalicular pat-
tern).

● The ducts are lined by two cell layers: a luminal epithelial cell
layer and an underlying layer of myoepithelial cells.

● A pushing growth margin is usually present. Focal irregulari-
ties are seen in some cases.

● Rarely, otherwise typical fibroadenomas develop a focal phyl-
loides appearance, with the leaflike processes often protrud-
ing into dilated ductal spaces or cysts; the stroma in these ar-
eas is, however, not hypercellular.

● Squamous metaplasia and apocrine metaplasia can occur
within the FA.

● The stromal component may show focal or diffuse hypercellu-
larity or extensive myxoid or mucinous change, transforming
the tumor to a gelatinous nodule. Atypical and bizarre multi-
nucleated giant cells are occasionally present in the stroma.
These may be identified focally or diffusely, but they are be-
nign and have no prognostic significance.

● Chondroid, osseous, and smooth muscle metaplasia can very
rarely occur in the stroma (the presence of these features is
more suspicious for phylloides tumor).

● Epithelial prominence, proliferative changes, and intraepithe-
lial neoplasias such as atypical ductal hyperplasia (ADH),
ductal carcinoma in situ (DCIS), and lobular neoplasia are
observed in a relatively small proportion of FAs.

● Some tumors can be combined with adenosis, which may be
confused with an invasive carcinoma.

● Sometimes the myoepithelial cells become prominent or
hyperplastic.

● Spontaneous infarction occasionally occurs, particularly dur-
ing pregnancy and lactation.
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Caution

● In a patient with myxoid FA, it is prudent to consider the
possibility of Carney’s syndrome (cardiac and/or cutaneous
myxomas, abnormal skin pigmentation, and endocrine ab-
normality) [5].

● A myxoid FA can grossly and microscopically be mistaken for
a mucinous (colloid) carcinoma!

● FAs with significant myxoid stroma occurring in women
younger than 40 years of age are more likely to be associated
with multiple recurrences [5].

● Atypical epithelial proliferations such as ductal intraepithelial
neoplasia (DIN; ADH/DCIS) and lobular intraepithelial neopla-
sia (LIN; ALH/LCIS) can rarely be identified within the FA. Con-
cerning the interpretation of such lesions, one should be
more conservative as long as these neoplastic lesions are con-
fined to the FA (with no evidence of intraepithelial neoplasia
outside of the FA). Such FAs associated with DIN have an 
excellent prognosis without a significantly increased risk for
recurrences or subsequent invasive carcinomas [10, 19].

● Epithelial proliferation with increased mitotic activity in a 
juvenile (cellular) fibroadenoma, when of a borderline nature,
should be interpreted conservatively [6, 19].

11.1.4 Additional Comments
Some FAs can have a phylloides appearance with leaflike struc-
tures. The stromal component of such FAs, however, is not hyper-
cellular; this variant of FA could be designated as fibroadenoma
phylloides (or FA with some phylloides pattern).

Some FAs may show areas of closely packed tubules with min-
imal stromal components. This variant has been designated as
combined FA and tubular adenoma.

Fibroadenomas with increased stromal cellularity and with-
out leaflike processes are called cellular FA.

Juvenile FA is characterized by rapid growth, massive size,
stretching of the overlying skin, and dilatation of superficial
veins. It is more common in black females. Microscopic features
are similar to those of regular FA. Juvenile FA not infrequently
reveals epithelial hyperplasia, with irregular tufts overlying 
a stratified epithelium similar to that seen in gynecomastia
(gynecomastoid hyperplasia). Follow-up of these patients (an-
nual examination of the breasts by palpation) should be advised
when the proliferation is atypical [2, 11, 19].

Fibroepithelial lesions with cellular stroma in core needle
biopsy specimens of the breast may result in either FA or phyl-
loides tumor at excision. Assessment of stromal cellularity,



mitoses, and proliferation indices might help determine the
probability of phylloides tumor occurring and guide manage-
ment of these cases [11, 12].
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11.2 Phylloides Tumor

11.2.1 Definition
A group of circumscribed biphasic fibroepithelial tumors
characterized by an epithelial component arranged in clefts
surrounded by a hypercellular mesenchymal component that is
typically organized in a leaflike pattern.

11.2.2 Synonym
Phyllodes tumor

11.2.3 Macroscopy
Phylloides tumors (PTs) are highly variable in their gross
appearance, but a majority display a solid, fleshy mass with cys-
tic areas. The tumors may be small or very large, ranging in size
from 1 to 45 cm. The characteristic whorled appearance with
curved clefts resembling leaf buds is seen in large tumors. Some
of the tumors appear solid with barely visible cysts. The majori-
ty of PTs are well circumscribed and greyish-white, yellow, or
pink, with foci of necrosis and hemorrhage in the larger tumors.
Mucoid changes can be present.

11.2.4 Microscopic Features (Figs. 81–85)
● Biphasic neoplasm composed of a benign epithelial compo-

nent (two cell layers of epithelial and myoepithelial cells) and
a cellular, spindle cell stroma.

● The hallmark of the tumor is formation of leaflike processes
protruding into cystic (dilated) spaces.

● The margin can be either pushing or infiltrative.
● As a rule, the stroma is clearly more cellular than that of FAs:

hypercellular stroma, often with a fibrosarcomatous appear-
ance.

● Spindle-shaped fibroblastic and myofibroblastic cells general-
ly constitute the stroma, but highly atypical and multinucleat-
ed mesenchymal cells also occur.

● Osseous and chondroid metaplasia (differentiation) may
occur.

● Rhabdomyoblastic and smooth muscle differentiation rarely
occur.

● Adipose differentiation ranging from mature fat to liposarco-
ma may occur.
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● Mitotic figures are rare. They can, however, be numerous, par-
ticularly in high-grade tumors.

● Stromal overgrowth may be present, showing predominance
of a pure mesenchymal component with minimal residual PT
elements (epithelial component barely identifiable).

11.2.5 Correlation of Histologic Features 
with Clinical Behavior

It has been shown [25] that PTs smaller than 4 cm in diameter
have a lower rate of recurrence than larger ones. Tumors with
pushing margins recur rarely and are lethal on very rare occa-
sions. Tumors with infiltrating margins have a significantly high-
er rate of recurrence and are more likely to be lethal [25]. It has
been shown that the increasing degree of cytologic atypia is
associated with increasing incidence of recurrence and fatal out-
come [25, 36]. Tumors with increased mitotic activity (defined as
three or four mitotic figures per 10 high-power fields [25]) in the
stroma are more likely to be aggressive. However, it is important
to note that the clinical course of PT cannot be accurately pre-
dicted based on histopathologic features.

Caution

● It is important to keep in mind that the behavior of phylloides
tumors cannot be predicted in an absolute way. No single
pathologic feature is wholly reliable in predicting the clinical
behavior of PTs. However, a combination of pathologic fea-
tures such as tumor size, margin, cellular atypia, presence of
stromal overgrowth, and, most importantly, mitotic activity
should be used as a guide in estimating the clinical course of
these tumors.

11.2.6 Grading of Phylloides Tumors
Phylloides tumors can be divided into two major categories: low-
grade and high-grade.
● Low-grade: A tumor with a “pushing” margin, mild cytologic

atypia, and fewer than three mitotic figures per 10 hpf. Low-
grade PT has a potential for local recurrence, but it is very
unlikely to metastasize. A low-grade PT is a tumor with low
malignant potential.

● High-grade (synonyms include malignant phylloides tumor
and cystosarcoma phylloides): A tumor with either an infiltrat-
ing or pushing margin, moderate to severe nuclear atypia, and
three or more mitotic figures per 10 hpf. Furthermore, the
presence of stromal overgrowth is highly indicative of a high-
grade tumor. A high-grade PT is a tumor with high malignant
potential.

It should be noted that the current (2003) WHO classification 
of tumors of the breast and female genital organs separates
phylloides (phyllodes) tumors into benign, borderline, and ma-
lignant categories, mainly based on the mitotic activity, type of
margin, stromal overgrowth, and cellular pleomorphism [5]. For
practical purposes, however, benign and borderline tumors can
be viewed as low-grade PTs. Malignant tumors represent high-
grade PTs.

11.2.7 Recurrence and Metastases
Approximately 30% of PTs develop recurrences, and a majority
do so within 2–3 years after the diagnosis. Subsequent recur-
rences may show increased cellularity, significant nuclear atypia,
and increased mitotic activity [1, 4, 5, 10, 15, 20, 24, 27, 35, 36].

Metastases are hematogenous (lung, bone, heart, liver, etc.)
and occur in less than 10% of unselected cases. They usually
occur within 2 years of the initial surgery. Lymph node metas-
tases are very rare (less than 1% of high-grade PTs). The
metastatic tumors are usually monophasic (mesenchymal) in
appearance and lack an epithelial component [3–6, 8, 10, 13–17,
20, 21, 23, 25, 27, 36].

Caution

● A PT may show some edematous or myxoid stromal areas
(hypocellular areas).The presence of leaflike structures should
raise the possibility of a PT; deeper levels of sections should
display more hypercellular stromal areas along with leaflike
processes in a PT.

● Spindle-shaped fibroblastic and myofibroblastic cells in a PT
may be compressed and simulate a single-file pattern of an
invasive lobular carcinoma! Immunohistochemical examina-
tion with (pan)cytokeratin antibody would exclude this.

● Although the malignant stromal component of PT is often 
fibrosarcomatous in appearance, other types of sarcoma,
such as liposarcoma, chondrosarcoma, osteosarcoma, rhab-
domyosarcoma, and “malignant fibrous histiocytoma,” can
also develop in a high-grade PT. The presence of such com-
ponents should be specifically mentioned in the pathology
report.

● Pure sarcomas (liposarcoma, chondrosarcoma, etc.) without
relationship to a mammary PT are extremely rare; one needs
to examine the mesenchymal tumor more carefully (deeper
levels, additional sampling, at least one section for each cen-
timeter of the tumor) to exclude the possibility of a PT.

● PTs with intermediate features occur occasionally; these
should be called low-grade because local recurrence is the
main concern for such tumors.

● The assessment of the resection margins is crucial in a PT.
If the tumor is close to the margin or if it involves the margin,
reexcision with a rim of uninvolved breast tissue needs to be
done.

11.2.8 Additional Comments
Biphasic breast tumors with benign ductal structures and
periductal sarcomatous stroma lacking a phylloides pattern are a
source of diagnostic problems, particularly because of the
lack of an appropriate designation. Periductal stromal tumor
(periductal stromal sarcoma) is a useful descriptive designation
for generally low-grade biphasic tumors with sarcomatous
periductal stroma that do not have typical features of a PT. This
rare tumor may evolve into a PT with time. This rare variant of
biphasic breast tumor may show stromal mitotic activity of three
or more per 10 hpf, stromal infiltration into surrounding breast
tissue, and hypercellularity, sometimes with cytologic atypia
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around the ducts. Complete excision of the tumor with a rim of
uninvolved breast tissue is required [7, 26].

Many cases of PTs are now treated with wide local excision
(with a rim of uninvolved breast tissue). Simple mastectomy
should be reserved for large tumors or lesions with infiltrating
margins and unfavorable histologic features. Axillary lymph
node dissection is not indicated [3, 6, 17, 30, 32, 38].
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Fig. 75: Fibroadenoma.

Case history: Clinical examination of a 24-year-old
woman revealed a lobulated, firm, and mobile tu-
mor in the upper inner quadrant of her left breast.
The tumor was 2.5 cm at its greatest diameter. The
tumor was excised after 1 year of clinical follow-up.

Fig. 75.1: The cut surface of the excised lesion
shows a well-circumscribed bulging whitish-grey to
yellow tumor.

Fig. 75.2: At low magnification, a biphasic or fibro-
epithelial neoplasm is present. The tumor shows
compressed cleft-like ducts (intracanalicular growth
pattern). Other areas of the tumor also revealed
stromal proliferation around glands (pericanalicular
growth pattern; not shown).

Fig. 75.3: The compressed or cleft-like ducts are
lined by two cell layers: a luminal epithelial cell lay-
er and an underlying layer of myoepithelial cells.

Fig. 75.4: The stromal component of the biphasic
tumor shows cells with elongated or bipolar nuclei
with barely visible cytoplasm.

Fig. 75.5: Imprint cytology (Papanicolaou stain) of
the tumor shows numerous cohesive epithelial cell
clusters.

Figs. 75.6 and 75.7: The clusters in imprint cytol-
ogy are composed of a heterogeneous cell popula-
tion of epithelial cells (with round to oval nuclei)
and myoepithelial cells (with bipolar or elongated
hyperchromatic nuclei).

Fig. 75.8: The background of imprint cytology
displays numerous bipolar naked nuclei.These cells
represent proliferating intralobular stromal cells
and/or myoepithelial cells.
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Fig. 76: Juvenile fibroadenoma.

Case history: A 15-year-old girl presented with a
rapidly growing mobile breast tumor with dilata-
tion of superficial veins and stretching of the over-
lying skin. The tumor was well circumscribed and
4.5 cm in greatest diameter.

Fig. 76.1: Low magnification shows a biphasic 
or fibroepithelial neoplasm with intracanalicular
growth pattern.

Figs. 76.2, 76.3, and 76.4: Several ducts show
epithelial hyperplasia with irregular tufts. In some
areas, a micropapillary-like pattern is present, which
closely mimics a micropapillary variant of DIN
(DCIS).

Figs. 76.5 and 76.6: Epithelial tufts or florid-type
intraluminal epithelial proliferations showing irreg-
ular secondary lumens. Note the heterogeneity of
the proliferating cells consisting of epithelial and
modified myoepithelial (progenitor) cells, which is
characteristic of florid intraductal hyperplasia (usu-
al ductal hyperplasia).

Fig. 76.7: Immunohistochemistry for high molecu-
lar weight cytokeratin (CK34BE12) shows intense
positivity in the proliferating luminal cells.

Fig. 76.8: Immunohistochemistry for CK5/6 reveals
a heterogeneous positive reaction of luminal cells.

Fig. 76: Final remarks

● The hyperplastic epithelial tufts within juve-
nile (cellular) fibroadenoma may be mistaken
for micropapillary DIN (DCIS). The cell popula-
tion in the proliferating luminal cells of juve-
nile fibroadenoma is, however, quite hetero-
geneous (mixture of epithelial and modified
myoepithelial cells).

● While immunohistochemistry for high molec-
ular weight cytokeratin (CK5/6 or CK34BE12) is
always positive in ductal hyperplasia, the vast
majority of DIN (DCIS), including micropapil-
lary variant, is negative for it.
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Fig. 77: Fibroadenoma associated 
with sclerosing adenosis.

Case history: A 29-year-old woman presented with
a mobile firm mass in her left breast.

Fig. 77.1: Low magnification of the lesion shows a
fibroepithelial neoplasm with an intracanalicular
growth pattern.

Figs. 77.2 and 77.3: Several areas of the fibroade-
noma reveal closely packed tubules or acinar struc-
tures. Note the lobulated appearance of tubules or
acini.

Fig. 77.4: Fibroadenoma with areas of sclerosing
adenosis showing closely packed acini and areas
with glands with some irregular arrangement.
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Fig. 78: Myxoid fibroadenoma.

Case history: A 36-year-old woman presented with
a lobulated mobile tumor in the upper outer quad-
rant of her right breast. Mammography showed a
tumor with some irregular borders.

Fig. 78.1: The excisional biopsy shows a fibroade-
noma with an intracanalicular growth pattern.

Fig. 78.2: Several areas of the tumor show promi-
nent myxoid stromal changes.

Figs. 78.3 and 78.4: Fibroadenoma with focal irreg-
ular borders. Note the prominent myxoid stromal
changes.

Fig. 78: Final remarks

● Myxoid fibroadenoma can be associated with
Carney’s syndrome. Indeed, further examina-
tions of the patient revealed cardiac myxoma
and multiple skin lesions with abnormal pig-
mentation.

● One should be aware of the macroscopic 
appearance of myxoid fibroadenoma; it can
grossly be mistaken for a mucinous carcino-
ma.

● Patients with myxoid fibroadenomas are more
likely to develop multiple recurrences.
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Fig. 79: Fibroadenoma with some phylloides 
features associated with low-grade ductal 
intraepithelial neoplasia (DIN).

Case history: A 27-year-old woman presented with
a lobulated firm and mobile tumor in her left breast.
The excisional biopsy showed on the cut surface a
well-demarcated, lobulated greyish-white tumor
measuring 2.6 cm in greatest diameter.

Figs. 79.1 and 79.2: Low magnification of the le-
sion shows a fibroepithelial neoplasm with leaflike
structures. The stroma within the leaflike structures
is, however, not hypercellular.

Fig. 79.3: Several areas of the tumor display a peri-
canalicular growth pattern.

Fig. 79.4: Several ducts within the biphasic tumor
exhibit intraepithelial proliferation with a cribriform
growth pattern.

Figs. 79.5 and 79.6: Atypical intraductal prolifera-
tion characterized by proliferation of a monoto-
nous cell population forming round secondary lu-
mens.The neoplastic cells are qualitatively identical
to those of low-grade DCIS. Immunohistochemistry
for CK5/6 did not show a positive reaction in atypi-
cal cribriform areas (not shown). Note that while
some pathologists favored ADH in this case, others
called this tumor low-grade DCIS in a fibroadeno-
ma.

Fig. 79: Final remarks

● This case differs from a typical phylloides 
tumor by lack of a hypercellular stroma in
leaflike areas.

● The epithelial component of this tumor is
atypical and is best classified as low-grade
ductal intraepithelial neoplasia (DIN1). In such
cases, extensive sampling of breast tissue 
outside of the fibroadenoma is required. The
prognosis is excellent if the DIN is confined to
fibroadenoma.
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Fig. 80: Fibroadenoma associated 
with lobular intraepithelial neoplasia.

Case history: A 37-year-old woman presented with
a well-circumscribed mobile mass in the lower out-
er quadrant of her left breast.

Fig. 80.1: Several areas of the tumor show a typical
fibroadenoma with intracanalicular and pericana-
licular growth patterns.

Fig. 80.2: The fibroadenoma also shows areas with
intraepithelial proliferation.

Figs. 80.3 and 80.4: Higher magnification of in-
traepithelial proliferative areas displaying loosely
cohesive small and uniform tumor cells with typical
features of lobular intraepithelial neoplasia.

Figs. 80.5 and 80.6: The areas of lobular intra-
epithelial neoplasia within the fibroadenoma are
immunoreactive for CK34BE12. Note the typical
cap-like or perinuclear positive reaction of tumor
cells.

Figs. 80.7 and 80.8: Lobular intraepithelial neo-
plasia within fibroadenoma with a typical negative
immunoreaction for E-cadherin.
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Fig. 81: Low-grade phylloides tumor.

Case history: A 48-year-old woman presented with
a well-circumscribed 3.5-cm firm tumor in her right
breast. The cut surface of the excisional biopsy
revealed a solid, fleshy, greyish-white tumor with a
whorled appearance.

Figs. 81.1 and 81.2: The tumor is biphasic, showing
formation of leaflike processes protruding into
dilated spaces.

Fig. 81.3: The tumor is composed of a benign
epithelial component and a cellular stroma.

Fig. 81.4: The stroma of the tumor is more cellular
than that of a fibroadenoma.

Fig. 81.5: Some areas of the tumor reveal a more
periductal or pericanalicular appearance showing
hypercellular stromal component.

Fig. 81.6: The mesenchymal tumor cells in hyper-
cellular areas represent spindle-shaped fibroblasts
with mild nuclear atypia.The stromal component of
the tumor focally shows increased mitotic activity
(up to two mitotic figures per 10 high-power fields).

Fig. 81: Final remarks

● This biphasic tumor differs from a fibroadeno-
ma by having a hypercellular stromal compo-
nent and leaflike processes. This tumor is a
low-grade phylloides tumor based on mild
nuclear atypia and low mitotic activity.
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Fig. 82: High-grade phylloides tumor.

Case history: A 33-year-old woman felt a palpable
mass in the upper inner quadrant of her right
breast. Clinical examination of the mass revealed a
well-demarcated, mobile firm tumor consistent
with a fibroadenoma. After 1 year, excisional biopsy
of the lesion was performed and revealed a 3-cm
greyish-white, fleshy tumor. The tumor was sharply
circumscribed.

Figs. 82.1 and 82.2: Excisional biopsy revealed a
biphasic tumor with pushing margins.

Fig. 82.3: The tumor displays several leaflike struc-
tures associated with hypercellular stroma.

Fig. 82.4: The hypercellular stromal component of
the tumor shows significant nuclear atypia.

Figs. 82.5, 82.6, and 82.7: Higher magnification of
the tumor revealing stromal cells with high-grade
nuclear atypia.

Fig. 82.8: The tumor has up to six mitotic figures
per 10 high-power fields (hpf ) in the most mi-
totically active areas.

Fig. 82: Final remarks

● While the tumor is well-circumscribed and
lacks any infiltrative growth pattern, it repre-
sents an example of high-grade phylloides 
tumor. It must be kept in mind that high-grade
phylloides tumor of the breast can be very
well-circumscribed. The grading of this tumor
is based on the presence of high-grade nu-
clear atypia and significant mitotic activity
(more than three mitoses per 10 hpf ).
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Fig. 83: Stromal overgrowth of a high-grade
phylloides tumor.

Case history: A 49-year-old woman presented with
a solid, firm tumor in her left breast. Mammograph-
ic and ultrasonographic examinations revealed a
predominantly well-circumscribed tumor. The cut
surface of the surgical specimen showed a solid,
greyish-white, fleshy tumor (4.8 cm) with pushing
margins.

Figs. 83.1, 83.2, and 83.3: Some areas of the tumor
show a biphasic fibroepithelial neoplasm with a
predominant stromal component. Note the leaflike
processes protruding into ducts.

Figs. 83.4 and 83.5: Several sections of the tumor
display only mesenchymal elements.

Figs. 83.6, 83.7, and 83.8: Several sections of the
tumor show stromal overgrowth with numerous
mitotic figures and moderate to severe cytologic
atypia.

Fig. 83: Final remarks

● The minor epithelial component of this phyl-
loides tumor could be identified after exten-
sive sampling and serial sectioning of the
tumor. The presence of stromal overgrowth,
moderate to severe nuclear atypia, and high
mitotic activity (more than eight mitoses per
10 hpf ) in this case justify the diagnosis of
high-grade phylloides tumor with stromal
overgrowth.
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Fig. 84: High-grade phylloides tumor.

Case history: A 44-year-old woman presented with
a huge right breast tumor measuring 29 cm at its
greatest diameter. She had a slowly growing tumor
over the past 18 years. However, she noticed rapid
tumor enlargement during the previous year be-
fore she visited her physician.

Figs. 84.1 and 84.2: A huge right breast tumor
showing dilation of superficial skin veins. Note the
centrally located skin ulceration. (Courtesy of Dr.
G. Lushin, Graz, Austria.)

Fig. 84.3: Gross appearance of the tumor shows a
solid, fleshy mass with a whorled appearance.

Fig. 84.4: The cut surface of the tumor with charac-
teristic whorled appearance shows curved clefts.
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Figs. 84.5 and 84.6: Some sections of the tumor
show a biphasic tumor with hypocellular stroma
closely mimicking an intracanalicular growth pat-
tern of a fibroadenoma.

Figs. 84.7 and 84.8: Several other sections of the
tumor display a very cellular stromal component
with periductal (Fig. 85.7) or leaflike (Fig. 85.8)
arrangements.

Fig. 84.9: Periductal growth pattern of the tumor
showing hypercellular stromal component.

Fig. 84.10: Several sections show hypocellular and
more fibrous areas with an abrupt transition into
the hypercellular stromal zones.
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Fig. 84.11: Hypercellular stromal areas of the tu-
mor showing atypical spindle cells. Several mitotic
figures are present.

Fig. 84.12: Several sections of the tumor are highly
cellular and show spindle cells with a fibrosarcoma-
tous growth pattern.

Fig. 84.13: The tumor shows numerous mitotic
figures. Indeed, there were up to 34 mitotic figures
per 10 hpf in the most mitotically active areas.

Figs. 84.14, 84.15, and 84.16: Several sections
show stromal overgrowth revealing extremely
atypical tumor cells with hyperchromatic and
bizarre nuclei.

Fig. 84: Final remarks

● Concerning the cellularity, this tumor is het-
erogeneous in appearance. While some areas
are hypocellular and closely simulate a (giant)
fibroadenoma, other areas are extremely cel-
lular and reveal extremely atypical stromal
cells with high mitotic activity. Extensive sam-
pling of such biphasic tumors (at least one
section per 1 cm of the tumor) is necessary in
order to identify and appropriately grade a
phylloides tumor.

● The presence of highly atypical spindle cells or
bizarre-looking tumor cells within the stroma
should raise the possibility of a sarcomatoid
(metaplastic) carcinoma in the background 
of a high-grade phylloides tumor. Immunohis-
tochemistry for cytokeratin (CK) was per-
formed on several sections in this case; the
highly atypical cells were negative for CK (not
shown).



Chapter  11 347Biphasic Tumors



Chapter  11

11

348 Biphasic Tumors

Fig. 85: Osteosarcoma arising in a high-grade
phylloides tumor.

Case history: 85-year-old woman presented with a
giant tumor of her left breast. The tumor measured
20 cm in greatest diameter. A needle core biopsy
showed a biphasic, fibroepithelial neoplasm with
atypical stromal cells, suggestive of a phylloides tu-
mor. Because of the tumor’s size, a modified radical
mastectomy was performed.

Fig. 85.1 and 85.2: Cut surface of the mastectomy
specimen revealing a predominantly solid tumor
with areas of necrosis and hemorrhage. Note the
fleshy, greyish-white appearance and the cystic
component of the tumor.

Fig. 85.3: Low magnification of the tumor shows a
biphasic, fibroepithelial neoplasm with several
leaflike structures.

Fig. 85.4: The cellularity of the stromal component
of the tumor varies significantly ranging from
hypocellular to very hypercellular zones.The hyper-
cellular stromal areas showed up to 10 mitotic
figures per 10 high-power fields (not shown).

Fig. 85.5: Hypercellular stroma with numerous
multinucleated giant cells or osteoclastic-type stro-
mal cells.

Fig. 85.6: Other areas of the tumor show numer-
ous spindle cells set in a homogeneous, osteoid
background.

Fig. 85.7: High magnification reveals atypical stro-
mal cells and osteoid material.

Fig. 85.8: High magnification shows atypical mono-
nuclear stromal cells and multinucleated osteo-
clasts surrounding osteoid material.

Fig. 85: Final remarks

● In this case, the gross appearance of the tumor
is highly suggestive of a phylloides tumor 
(formerly called cystosarcoma phylloides). Be-
cause the cellularity of the stromal compo-
nent in a phylloides tumor can vary signifi-
cantly, extensive sampling (at least one sec-
tion per 1 cm of the tumor) is recommended.

● This case represents an osteosarcoma arising 
in the background of a high-grade phylloides
tumor. The osteosarcomatous component of
this tumor metastasized to the lungs 3 years
after the breast surgery.
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12.1 Paget’s Disease

12.1.1 Definition
Presence of highly atypical, large cells with abundant cytoplasm
and prominent nucleoli within the epidermis (mostly nipple),
almost always associated with underlying ductal intraepithelial
neoplasia (high-grade ductal intraepithelial neoplasia [DIN;
DCIS]).

12.1.2 Macroscopic (Clinical) Features
Often eczematoid itching and a unilateral change of the nipple,
eventually associated with erosion. Ulceration, crusting, and
serous or bloody discharge often occur in more advanced cases.
In about 50% of cases, a painless mass is palpable in the under-
lying breast tissue. There is sometimes retraction of the nipple.
Occasionally, it may be bilateral [1, 4, 11, 15].

12.1.3 Microscopic Features (Fig. 86)
● Isolated cells or clusters of atypical round or oval cells are

present within the squamous epithelium. The neoplastic cells
show round, large, hyperchromatic nuclei; prominent nucle-
oli; and clear pale, eosinophilic, or amphophilic cytoplasm.

● In the vast majority of cases (more than 95%), high-grade DIN
(DCIS) within the lactiferous duct is present (intraepidermal
spread of the tumor cells).

● A variant of Paget’s disease resembling Bowen’s disease with
full-thickness epidermal atypia and severe nuclear atypia can
occur.

● Intracytoplasmic mucin can be present.
● Paget’s disease can be associated with infiltrating carcinoma

of various types (mostly infiltrating ductal carcinoma, NOS
type).

● Very rarely, there is an association with infiltrating lobular
carcinoma or lobular intraepithelial neoplasia (LIN, high-
grade or pleomorphic variant).

12.1.4 Differential Diagnosis
● Clear cell changes of keratinocytes: Occasionally, normal squa-

mous cells of the nipple show clear cytoplasm; the cells
lack nuclear atypia and are smaller and uniform.

● Malignant melanoma: Often associated with clear-cut under-
lying malignant melanoma. No underlying DIN (DCIS) or
invasive carcinoma. The cells are typically cytokeratin (CK)-
negative but HMB45-positive. One should keep in mind that
some melanomas are devoid of pigment, while Paget cells can
incorporate melanin from epidermal cells [19, 21].
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● Bowen’s disease (squamous carcinoma in situ): The neoplastic
cells usually involve the entire layers of epidermis, with mor-
phological evidence of squamous cells usually lacking large
clear or eosinophilic cytoplasm. There is no association with
underlying breast carcinoma or DIN (DCIS) [8, 13, 23, 26]. The
neoplastic cells in Bowen’s disease are typically positive for
HMW-CK such as CK5/6 and CK34BE12. (See Table 12.1.)

Caution

● The most useful combination markers in difficult cases are
low molecular weight cytokeratins (LMW-CKs)  that are
always positive in Paget’s disease (such as CK7 and CK8/18)
and high molecular weight cytokeratins (HMW-CKs, either
CK5/6 or CK34BE12) that are always negative in Paget’s dis-
ease. MUC1 is another reliable marker that is always positive
in Paget’s cells.

12.1.5 Additional Comments
Diagnostic problems particularly arise when fixation and tissue
preparation are not optimal or when the biopsy was taken from
a degenerative area. Poor fixation of the tissue makes it difficult
to distinguish Paget cells from melanocytic cell population.

Paget cells are very often negative for estrogen receptors and
progesterone receptors. Androgen receptors, however, are com-
monly positive in Paget cells [14].

HER2/neu is almost always positive in mammary Paget’s dis-
ease [5, 10, 14].

The Paget cells are usually negative for S100 and HMB45.

Table 12.1. Immunohistochemical profile of Paget’s disease (PD),
malignant melanoma (MM), and Bowen’s disease (BD)

PD MM BD

LMW-CK (CK8/18) + – –
HMW-CK (CK34BE12) – – +
HMW-CK (CK5/6) – – +
CK7 + – –

EMA + – –

CEA + (polyclonal) – –
– (monoclonal)

MUC1 + – –



The glandular nature of the neoplastic cells in Paget’s disease
is confirmed by electron microscopic features. Immunohisto-
chemical studies have confirmed that Paget cells have the same
phenotype as the underlying DIN (DCIS). However, a few reports
suggest that a minority of cases of Paget’s disease develop inde-
pendently from the underlying carcinoma (primary intraepider-
mal neoplasia of glandular type) [17].
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12.2 Nipple Duct Adenoma

12.2.1 Definition
A benign tumor of the nipple with compact proliferation of
small tubules lined by epithelial and myoepithelial cells, with or
without intraepithelial proliferation, around the collecting ducts.

12.2.2 Synonyms
Nipple adenoma, adenoma of the nipple, florid papillomatosis 
of the nipple, subareolar duct papillomatosis, papillomatosis of
the nipple.

12.2.3 Macroscopy
Nipple duct adenoma (NDA) is a solitary tumor with well-delin-
eated margins and greyish-white cut surface. Cystic dilatation of
the underlying ducts can be present. Erosion or ulceration of the
epidermis in advanced disease can occur.

12.2.4 Microscopic Features (Fig. 87)
● Although grossly the tumor appears well circumscribed, his-

tologically the margins are often ill defined.
● Compact aggregates of tubules proliferate within and replac-

ing the nipple stroma.
● Often, there are prominent sclerotic changes of the stroma,

causing distortion of the tubules (sclerosing adenosis pat-
tern).

● Ducts usually exhibit florid ductal hyperplasia with or with-
out a mild degree of cytologic atypia.

● Papillary structures are often present; these can be a promi-
nent feature (papillomatosis pattern).

● The tubules, compressed glands, and papillary structures dis-
play a two-cell layer of epithelial and myoepithelial cells.

● Necrosis as well as surface (epidermis) erosion can occur.
● Increased mitotic activity is a common finding in the epithe-

lial cells.
● Squamous or apocrine metaplasia may occur.
● Some areas of the stroma may show edematous or myxoid

changes. Elastosis can also be present. Areas of the stroma can
be cellular (desmoplastic appearance).
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Caution

● NDA can be mistaken for invasive carcinoma or Paget’s dis-
ease clinically. The adenosis pattern with significant stromal
sclerosing (pseudoinfiltrative pattern) can easily be misinter-
preted as invasive carcinoma.The presence of a myoepithelial
cell layer and the heterogeneity of cell population exclude
the possibility of cancer.

● The epithelial cells may show nuclear enlargement, higher
nuclear-cytoplasmic ratio, vesicular or hyperchromatic nuclei,
and prominent nucleoli. These changes are mostly reactive.
One should always pay attention to the heterogeneity of cell
population in the proliferating areas, a feature characteristic
of florid intraductal hyperplasia (UDH).

● The presence of intraluminal necrosis, increased mitotic
activity, or surface erosion should not lead to the diagnosis of
cancer. If there is any doubt about the nature of the tumor,
immunohistochemistry should be performed.

12.2.5 Immunoprofile
The presence of a myoepithelial cell layer can be confirmed by
smooth muscle actin or other myoepithelial markers (such as
p63, CD10, and calponin). The heterogeneity of the cell popula-
tion can be demonstrated by staining for HMW-CK (CK5/6 or
CK34BE12).

12.2.6 Malignant Changes Associated with NDA
Rarely, high-grade DIN (DCIS) can arise in the background of
NDA. An invasive ductal carcinoma may rarely be associated
with NDA.

12.2.7 Histopathology
● Infiltrating glands and solid aggregates of tumor cells without

a myoepithelial cell component.
● The DIN (DCIS) or invasive carcinoma is typically composed

of a homogeneous epithelial cell population negative for
HMW-CK (such as CK5/6).

Caution

● It is always best to be conservative when the diagnosis of
malignancy is in any doubt, particularly when the considera-
tion is DCIS arising in NDA. Necrosis in ductal hyperplasia may
occur and should not lead to the diagnosis of in situ ductal
carcinoma. In a difficult case, immunohistochemistry for
CK5/6 and myoepithelial markers can be very helpful.
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12.3 (Infiltrating) Syringomatous Adenoma

12.3.1 Definition
A rare, nonmetastasizing, locally infiltrative tumor of the nipple/
areolar region showing some sweat duct differentiation.

12.3.2 Synonym
Infiltrating syringomatous adenoma

12.3.3 Macroscopy
A firm greyish-white mass usually with ill-defined borders sim-
ulating an invasive carcinoma.

12.3.4 Microscopic Features (Fig. 88)
● Angulated or small curved (comma-like) tubules are evident.
● Compressed, cordlike glands or strands are present.
● The tubules (glands) show haphazard and infiltrating

arrangements with permeation of the nipple stroma.
● The tubules and compressed glands are lined by two cell

layers: a luminal layer of epithelial cells and a basally located
myoepithelial cell layer.

● As a rule, there is no nuclear atypia or increased mitotic activ-
ity.
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● Squamous metaplasia within the glands is a very common
finding.

● Some of the glands may show usual ductal hyperplasia.
● Small keratinous cysts are often present.
● The stroma is either unaltered or, in some cases, can show

reactive cellular areas (desmoplasia).
● Myxochondroid stromal changes may also occur.
● Invasion into the smooth muscle bundles of the nipple is com-

mon.
● Perineural invasion can rarely be identified.

12.3.5 Differential Diagnosis
Well-differentiated ductal carcinoma or tubular carcinoma; well-
differentiated adenosquamous carcinoma.

Caution

● The most important feature for distinguishing syringomatous
adenoma from a well-differentiated ductal or tubular carcino-
ma is the presence of epithelial and myoepithelial cells in the
tubules of the syringomatous adenoma. While squamous
metaplasia within the glands frequently occurs in syringoma-
tous adenoma, it is not a feature of tubular carcinoma.

12.3.6 Additional Comments
Syringomatous adenoma also occurs deep within the breast
proper.

All reported cases have been unilateral, and none has been
associated with axillary lymph node metastasis. There is no
hematogenic metastasis.

Because of its infiltrating pattern and local recurrences, this
type of tumor has been considered by some dermatopathologists
as microcystic adnexal carcinoma [2, 3] or sclerosing sweat duct
(syringomatous) carcinoma. The reported recurrences are most
likely because of incomplete excision of this frequently ill-de-
fined tumor, which often extends beyond the grossly apparent
margins.

Optimal treatment is complete excision with free margins [1,
5, 6, 8].
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Fig. 86: Paget’s disease.

Case history: A 63-year-old woman presented with
an itching, eczematoid nipple of her left breast.
Although there was a bloody nipple discharge, no
palpable tumor could be identified in the breast.

Fig. 86.1: Clinical aspect of Paget’s disease shows a
sharply demarcated eczematoid change of the nip-
ple and areolar region. (Courtesy of Dr. G. Lushin,
Graz, Austria.)

Fig. 86.2: Epidermis of the nipple showing isolated
or small clusters of atypical cells. The atypical cells
show hyperchromatic or vesicular nuclei.

Fig. 86.3: Highly atypical cells within the squamous
epithelium of the nipple. The atypical cells reveal
pale eosinophilic or amphophilic cytoplasm.

Fig. 86.4: Immunohistochemically, the tumor cells
are characteristically positive for CK8/18 (low mo-
lecular weight cytokeratin). The tumor cells are also
typically positive for CK7 (not shown).

Fig. 86.5: The neoplastic epithelial cells in Paget’s
disease are completely negative for high molecular
weight cytokeratins such as CK34BE12 or CK5/6.

Fig. 86. 6: The tumor cells in Paget’s disease are
very often negative for estrogen receptors and
progesterone receptors.

Fig. 86.7: In contrast to estrogen receptors and
progesterone receptors, neoplastic cells in Paget’s
disease frequently express androgen receptors.

Fig. 86.8: The neoplastic cells almost always over-
express HER2/neu.

Fig. 86: Final remarks

● In a difficult case, the most useful markers in
order to identify Paget’s cells are LMW-CK
(CK8/18, CK7) in combination with high mo-
lecular weight cytokeratin (CK34BE12, CK5/6).
While the tumor cells in Paget’s disease are
positive for LMW-CK, they are typically nega-
tive for high molecular weight cytokeratin.
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Fig. 87: Nipple duct adenoma.

Case history: A 50-year-old woman presented with
bloody nipple discharge and a firm tumor located
in the left nipple. The overlying skin was ulcerated.
The tumor was clinically and mammographically
interpreted as malignant. A needle core biopsy of
the tumor was performed, and the lesion was erro-
neously interpreted as DCIS associated with foci of
infiltrating ductal carcinoma. The patient was treat-
ed by modified radical mastectomy.

Fig. 87.1: The cut surface of the mastectomy spec-
imen shows a solid tumor, greyish-white to yellow
in color, with well-defined margins.

Fig. 87.2: At low magnification, the tumor exhibits
compact aggregates of tubules proliferating within
and replacing the nipple stroma. Sclerotic changes
of the stroma are also present, which cause distor-
tion of the tubules.

Fig. 87.3: Some areas of the tumor with elongated
and irregularly distributed tubules (sclerosing
adenosis pattern).

Fig. 87.4: Several ducts reveal florid-type intraduc-
tal proliferations with tufting growth pattern.

Fig. 87.5: Intraductal hyperplasia of usual type
demonstrating several irregular and slit-like sec-
ondary lumens.

Fig. 87.6: Higher magnification of the intraductal
proliferating cells showing a heterogeneous cell
population consisting of epithelial and modified
myoepithelial (progenitor) cells. While the prolifer-
ating epithelial cells show round nuclei, the modi-
fied myoepithelial (progenitor) cells display a small
spindle shaped or bipolar dark nuclei and scant
cytoplasm. The cytology (cell population) and the
architecture of the involved ducts are typical of
usual ductal hyperplasia.

Figs. 87.7 and 87.8: Immunohistochemistry for
CK5/6 showing the heterogeneous positive reac-
tion of the proliferating cells (mosaic positive pat-
tern) that is typical for usual ductal hyperplasia.

Fig. 87: Final remarks

● Nipple duct adenoma (or florid papillomatosis
of the nipple) can easily be mistaken for inva-
sive carcinoma or Paget’s disease, clinically.
As unfortunately happened in this case, nee-
dle core biopsy of the nipple duct adenoma
can be misinterpreted as carcinoma. Skin ero-
sion or ulceration, increased mitotic activity,
and luminal necrosis can occur in nipple duct
adenoma and should not mislead to the diag-
nosis of cancer. The morphologic (and even-
tually immunohistochemical) analysis of the
proliferating cells (recognition of epithelial
and modified myoepithelial cells) and identifi-
cation of basally located myoepithelial cells in
the glands with pseudoinvasion are the most
helpful clues for appropriately classifying this
rare, benign neoplasm.
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Fig. 88: (Infiltrating) syringomatous adenoma.

Case history: A 43-year-old woman presented with
a firm tumor of the areolar region of the right
breast. Clinical and mammographic examinations
of the tumor revealed a tumor with ill-defined bor-
ders, highly suspicious for malignancy.

Figs. 88.1 and 88.2: Excisional biopsy of the tumor
showing numerous open glands or tubules with
haphazard and infiltrating arrangements.

Figs. 88.3 and 88.4: Several angulated tubules
with irregular and infiltrating arrangements are
present.
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Fig. 88.5: In addition, several areas of the tumor
show compressed, cordlike glands or strands.

Fig. 88.6: Infiltrating glands showing angulated
tubules and cordlike compressed structures.

Figs. 88.7 and 88.8: At higher magnification, the
tubules and cordlike structures clearly reveal a
basally located myoepithelial cell layer.

Figs. 88.9 and 88.10: Angulated or small curved
(comma-like) tubules with infiltrating growth pat-
tern containing a myoepithelial cell layer.

Fig. 88: Final remarks

● The syringomatous adenoma of the nipple
has a true infiltrating growth pattern with 
invasion into smooth muscle bundles of the
nipple. The stroma can be either unaltered or,
in some instances, can show reactive, cellular
(desmoplastic) areas.

● The main differential diagnosis in this case is a
well-differentiated ductal or tubular carcino-
ma. The presence of two cell types within the
tubules in this case excludes the possibility of
an infiltrating carcinoma.
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13.1 Gynecomastia

13.1.1 Definition
A non-neoplastic, potentially reversible enlargement of the male
breast with proliferation of ductal epithelial and mesenchymal
components. The lesion usually presents as a bilateral, diffuse
enlargement of the breasts.

13.1.2 Macroscopy
When diffuse, gynecomastia appears ill defined. In the discrete
form, the hyperplastic tissue is well circumscribed. Rubbery or
firm consistency and a greyish-white cut surface are typical.

13.1.3 Microscopic Features (Figs. 89 and 90a)
● Proliferation of ductal epithelial cells and mesenchymal com-

ponents resembling fibroadenomatous hyperplasia or “peri-
canalicular” type of fibroadenoma of the female breast.

● The florid phase is characterized by prominent ductal hyper-
plasia, usually with a tufting pattern. Periductal stroma is of-
ten cellular; it can also be edematous.

● The fibrous or inactive phase occurs in late stages, showing
mild epithelial proliferation. But the stroma is more collage-
nous, with less edema and vascularity.

● The intermediate phase has both florid and fibrous changes.
● The proliferating epithelial cells in the florid phase may show

enlarged hyperchromatic nuclei with an increased nuclear-
cytoplasmic ratio. Numerous mitotic figures may be present.

Caution

● The cytologic features and growth pattern of intraepithelial
proliferation may appear atypical, particularly in the florid
phase. The micropapillary-like proliferation (tufting pattern)
can be pronounced in such cases and should not be mistaken
for DIN (DCIS).

● The cell population of intraepithelial proliferation in the florid
phase is always heterogeneous, composed of epithelial and
modified myoepithelial cells. If one is in doubt, immunostains
for CK5/6 or CK34BE12 can be very helpful; these are always
positive in ductal hyperplasia.

● On rare occasions, DIN (DCIS) may occur in the background 
of gynecomastia. The neoplastic cells of DIN lack a modified
myoepithelial cell component and, therefore, are negative for
CK5/6 in the vast majority of DIN (DCIS) cases associated with
gynecomastia.
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● Some cases of gynecomastia may be associated with promi-
nent pseudoangiomatous stromal hyperplasia (PASH). This
should not be mistaken for vascular neoplasia (angiosarco-
ma).

● In gynecomastia induced by antiandrogen therapy, there may
be strong focal prostate-specific antigen (PSA) immunoreac-
tivity in normal or hyperplastic ductal epithelium.This finding
should not be mistaken for metastasis from a prostatic ade-
nocarcinoma.

13.1.4 Additional Comments 
Gynecomastia is generally a transient disease in the adolescent
male. In patients older than 25 years, symptomatic gynecomastia
is often a manifestation of underlying disease (hepatic disease,
renal disease, hyperthyroidism, etc.), or it reflects a hormonal
imbalance (such as gonadal dysfunction, Klinefelter’s syndrome,
and hyperprolactinemia) or the use of a variety of drugs (includ-
ing spironolactone, digitalis, and cimetidine) [1, 3, 7, 9, 10].
Gynecomastia is a significant problem in men undergoing hor-
monal therapy for prostate cancer. It requires prompt recogni-
tion, evaluation, and management [3, 10]. Rarely, unilateral
gynecomastia can occur.

13.1.5 Further Reading
1. Al-qattan M, Hassanian J, Mahmoud S, et al. On the neglected entity

of unilateral gynecomastia. Ann Plast Surg 2005;55:255–257.
2. Bannayan GA, Hajdu SI: Gynecomastia: clinicopathologic study of

351 cases. Am J Clin Pathol 1972;57:431–437.
3. Di Lorenzo G, Autorino R, Perdona S, De Placido S. Management of

gynecomastia in patients with prostate cancer: a systematic review.
Lancet Oncol 2005;6:972–979.

4. Nicolis GL, Modlinger RS, Gabrilone JL. A study of the histopathol-
ogy of human gynecomastia. J Clin Endocrinol 1971;32:173–178.

5. Pinedo F, Vargas J, DeAugustin P, et al. Epithelial atypia in gyneco-
mastia induced by chemotherapeutic drugs.A possible pitfall in fine
needle aspiration biopsy. Acta Cytol 1991;35:229–233.

6. Schwartz CH, Wilens SL. The formation of acinar tissue in gyneco-
mastia. Am J Pathol 1963;43:797–807.

7. Sirtori C, Veronesi U. Gynecomastia. A review of 218 cases. Cancer
1957;10:645–654.

8. Stepanas AV, Samaan NA, Schultz PN, et al. Endocrine studies in tes-
ticular tumor patients with and without gynecomastia: a report of
45 cases. Cancer 1978;41:112–118.

9. Wilson JD. Gynecomastia. A continuing diagnostic dilemma. N Engl
J Med 1991;324:334–335.

10. Wise GL, Roorda AK, Kalter R. Male breast disease. J Am Coll Surg
2005;200:255–269.



13.2 Papilloma

The macroscopic and microscopic features are the same as those
of papilloma in females.

Caution

● Because of the high proportion of papillary lesions among
carcinomas of the male breast, all male papillary tumors
should be carefully evaluated.

13.3 Primary Male Breast Carcinoma (Fig. 90b)

Papillary carcinomas, often with a prominent intracystic compo-
nent, are more common among men than women. Most papil-
lary carcinomas in men are noninvasive and intracystic (intra-
cystic papillary carcinomas) [14].

Male breast carcinoma represents only 1% of all mammary
cancers. In Egypt, the incidence of male breast cancer is 5% 
that of the female population; this high percentage is related to
hyperestrogenism secondary to bilharzial disease [2, 3, 11, 15].

The varieties of carcinoma that occur in the male breast are
morphologically indistinguishable from their female counter-
parts. Invasive lobular carcinoma is extremely rare in men, even
in those exposed to endogenous or exogenous hormonal stimu-
lation.

Men develop breast carcinoma at an older age than women.
Skin ulceration is more common in men, and male breast carci-
nomas have a slightly worse prognosis than carcinomas in
women [1].

Occasionally, the distinction between a primary carcinoma of
the breast and metastatic prostatic carcinoma may be difficult,
particularly when ductal intraepithelial neoplasia (DIN; ductal
carcinoma in situ [DCIS]) is lacking. The immunohistochemical
demonstration of both PSA and prostatic acid phosphatase
(PAP) is almost diagnostic of metastatic prostatic carcinoma. It
is, however, important to note that in gynecomastia induced 
by antiandrogen therapy, immunoreaction for PSA in normal or
hyperplastic duct epithelium can be positive, whereas PAP im-
munoreactivity is negative [12, 16, 27].

13.4 Further Reading
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Fig. 89: Gynecomastia.

Case history: A 36-year-old man presented with bi-
lateral diffuse enlargement of his breasts.There was
no palpable mass.

Figs. 89.1 and 892: Excisional biopsy showing pro-
liferation of ductal epithelial cells and periglandular
mesenchymal cells resembling fibroadenomatous
hyperplasia or pericanalicular growth pattern of
fibroadenoma.

Figs. 89.3 and 89.4: The florid phase of prolifera-
tion showing ductal hyperplasia with tufting growth
pattern.

Fig. 89.5: Ductal hyperplasia with intraluminal
tufts mimicking micropapillary growth pattern of
DIN (DCIS). In contrast to DIN (DCIS), however, the
cell population of proliferating cells in gynecomas-
tia is heterogeneous.

Figs. 89.6, 89.7, and 89.8: Immunohistochemistry
for CK5/6 reveals in several ducts a heterogeneous
positive reaction, which is typical for usual ductal
hyperplasia.

Fig. 89: Final remarks

● The cytologic features and growth pattern of 
intraductal proliferation in gynecomastia may 
appear to be atypical. The tufting growth pat-
tern of gynecomastia should not be confused
with micropapillary DIN (DCIS). In a difficult
case of gynecomastia, immunostaining for
high molecular weight cytokeratin (such as
CK5/6) can be helpful for identifying the be-
nign nature of proliferating luminal cells.
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Fig. 90a: Gynecomastia associated with pseudo-
angiomatous stromal hyperplasia (PASH).

Case history: A 70-year-old man presented with a
unilateral right breast tumor. He had a history of
prostate cancer and antiandrogen hormonal treat-
ment. The breast tumor was firm and clinically sus-
picious for malignancy (breast cancer? metastatic
prostate cancer?).

Figs. 90a.1 and 90a.2: Excisional biopsy of the
breast shows gynecomastia with periductal stromal
proliferation (pericanalicular growth pattern). Some
ducts reveal intraluminal proliferation with typical
features of intraductal hyperplasia.

Figs. 90a.3 and 90a.4: In addition, several sections
show periductal empty spaces or vascular-like
channels.

Figs. 90a.5 and 90a.6: The anastomosing spaces
are lined by spindle cells closely mimicking endo-
thelial cells.The immunohistochemistry of the spin-
dle cells was negative for endothelial markers
(CD31, CD34; not shown). Note significant stromal
fibrosis associated with some edematous/myxoid
changes.

Fig. 90a: Final remarks

● This is a typical example of pseudoangioma-
tous stromal hyperplasia (PASH). which is a 
benign proliferation of fibroblasts and myo-
fibroblasts. The clinical impression of malig-
nancy in this case was due to gynecomastia
associated with PASH.
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Fig. 90b: Male breast carcinoma 
(infiltrating ductal carcinoma) associated 
with intraductal papillary carcinoma.

Case history: A 23-year-old man with a history of
bloody nipple discharge presented with a firm tu-
mor close to the nipple of his left breast. There was
a positive family history of ovarian and breast carci-
noma (mother). Excisional biopsy of the tumor was
performed.

Fig. 90b.1: Low magnification shows an intraduc-
tal papillary tumor. The tumor is within 1.5 mm of
the inked margin.

Figs. 90b.2 and 90b.3: Several areas of the papil-
lary tumor show a monotonous cell population of
mildly atypical cells with cribriform growth pattern.

Fig. 90b.4: In addition to the intraductal papillary
carcinoma, there is a focus of infiltrating carcinoma.

Figs. 90b.5 and 90b.6: Higher magnification re-
veals invasive ductal carcinoma that is character-
ized by solid and cordlike epithelial clusters with
haphazard arrangement.The tumor cells show mild
to moderate nuclear atypia.

Fig. 90b.7: The neoplastic cells of intraductal papil-
lary carcinoma are positive for estrogen receptors.

Fig. 90b.8: Infiltrating carcinoma showing positive
reaction for estrogen receptors.

Fig. 90b: Final remarks

● This is a remarkable case of breast carcinoma
occurring in a young man. While the invasive
component of the tumor is 3 mm in diameter
(pT1a), the lesion is predominantly a low-
grade intraductal papillary carcinoma (low-
grade papillary DIN).

● Note that intraductal papillary carcinoma is
the most common type or growth pattern of
male breast cancer.
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14.1 Stromal Elastosis

14.1.1 Definition
Degeneration of elastic fibers showing a homogeneous amyloid-
like material within the connective tissue, seen in the normal
breast as well as in both benign and malignant lesions.

14.1.2 Macroscopy
The cut surface may show yellow streaks due to the elastosis.

14.1.3 Microscopic Features
● Aggregates of a homogeneous eosinophilic, amyloid-like ma-

terial around the ducts.
● Common association with stromal fibrosis (fibroelastosis).
● Common association with duct ectasia (periductal mastitis)

and central part of radial scar/complex sclerosing lesion.

14.1.4 Further Reading
1. Azzopardi JG, Laurini RN. Elastosis in breast cancer. Cancer 1974;

33:174–183.
2. Davies JD. Hyperelastosis, obliteration and fibrous plaques in major

ducts of the human breast. J Pathol 1973;110:13–26.
3. Jackson JG, Orr JW. The ducts of carcinomatous breasts, with partic-

ular reference to connective-tissue changes. J Pathol Bacteriol
1957;74:265–273.

4. Lundmark C. Breast cancer and elastosis. Cancer 1972;30:1195–
1201.

5. Martinez-Hernandez A, Francis DJ, Silverberg SG. Elastosis and
other stromal reactions in benign and malignant breast tissue. An
ultrastructural study. Cancer 1977;40:700–706.

6. Melis M, Baiocchini A, Soda G, Bosco D. Tenascin expression in elas-
totic cuffs of invasive ductal carcinoma of the breast. Pathol Res
Pract 1997;193:479–484.

7. Pai MR, Pai KN, Rao RV, et al. Connective tissue stromal changes 
in tumours and tumour-like lesions of the breast. Indian J Pathol
Microbiol 1999;42:327–332.

8. Remmele W, Dietz M, Schmidt F, Schicketanz KH. Relation of elasto-
sis to biochemical and immunohistochemical steroid receptor find-
ings, Ki-67 and epidermal growth factor receptor (EGFR) immunos-
taining in invasive ductal breast cancer. Virchows Arch A Pathol
Anat Histopathol 1993;422:319–326.

9. Tremblay G. Elastosis in tubular carcinoma of the breast. Clinical,
histological, and ultrastructural observations. Arch Pathol Lab Med
1977;101:310–316.

10. Uchiyama S, Fukuda Y. Abnormal elastic fibers in elastosis of breast
carcinoma. Ultrastructural and immunohistochemical studies. Acta
Pathol Jpn 1989;39:245–253.

11. Verhoeven D, Van Marck E. Proliferation, basement membrane
changes, metastasis and vascularization patterns in human breast
cancer. Pathol Res Pract 1993;189:851–861.

14.2 Fat Necrosis

14.2.1 Macroscopy
The early lesion has the appearance of hemorrhage in indurated
fat. After several weeks, it appears as a firm nodule with a well-
delineated round border. Areas of necrosis (yellow) and hemor-
rhage are present. The end stage of the lesion may show a dense
scar. Cystic degeneration may develop in the center, showing oily
fluid or necrotic fat. Calcifications are not infrequently present in
the cyst wall.

14.2.2 Microscopic Features
● Multiple small cysts resulting from fusion of necrotic fat cells

surrounded by aggregates of lipid-laden, foamy macrophages
and foreign-body-type giant cells.

● Chronic inflammatory cells, including lymphocytes, plasma
cells, and eosinophils, are present. Acute inflammatory cells
may be present.

● Hypercellular areas of mesenchymal cells composed of fibro-
blasts with activated nuclei (granulation tissue) are present.

● At late stage, macrocystic changes are surrounded by dense
fibrous tissue.

● Calcifications occur in the wall of cysts.
● Long-standing fat necrosis may be associated with focal or

extensive areas of squamous metaplasia.

Caution

● Fat necrosis may clinically and mammographically simulate a
carcinoma, particularly when fixed to the skin and associated
with retraction.

● The presence of numerous fibroblasts and myofibroblasts
with activated nuclei and irregular arrangement of cell clus-
ters should not lead to a misinterpretation of sarcomatoid
(metaplastic) carcinoma.

● Among patients who develop fat necrosis after radiation
therapy, cytologic alterations (atypia) attributable to this
treatment may be found in ducts and lobules.

14.2.3 Additional Comments
It is believed that most cases of fat necrosis have a traumatic
origin, although a history of trauma is obtained in only about
40% of patients.
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Fat necrosis commonly occurs after surgery (excisional 
biopsy) and core needle biopsy, as well as following radiation
therapy for carcinoma.

14.2.4 Further Reading
1. Adair FE, Munger JT. Fat necrosis of the female breast: report of 110

cases. Am J Surg 1947;74:117–128.
2. Aqel NM, Howard A, Collier DS. Fat necrosis of the breast: a cytolog-

ical and clinical study. Breast 2001;10:342–345.
3. Cawson JN, Malara FA. False-positive breast screening due to 

fat necrosis following mammography. Australas Radiol 2004;48:
217–219.

4. Coyne JD, Parkinson D, Baildam AD. Membranous fat necrosis of
the breast. Histopathology 1996;28:61–64.

5. Farahmand S, Cowan DF. Elastosis in normal aging breast. A
histopathologic study of 140 cases. Arch Pathol Lab Med 1991;115:
1241–1246.

6. Girling AC, Hambi AM, Millis RR. Radiation and other pathological
changes in breast tissue after conservation treatment for carcinoma.
J Clin Pathol 1990;43:152–156.

7. Glaubitz LC, Bowen LH, Cox ED, et al. Elastosis in human breast can-
cer. Correlation with sex steroid receptors and comparison with
clinical outcome. Arch Pathol Lab Med 1984;108:27–30.

8. Haggensen CG. Diseases of the breast, 3rd edn. WB Saunders,
Philadelphia, 1986, pp. 369–377.

9. Kinoshita T,Yashiro N,Yoshigi J, et al. Fat necrosis of breast: a poten-
tial pitfall in breast MRI. Clin Imaging 2002;26:250–253.

10. Lee BJ, Adair FE. Traumatic fat necrosis and its differentiation from
carcinoma. Ann Surg 1920;37:189.
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14.3 Metaplasias

14.3.1 Smooth Muscle Metaplasia
Sometimes occurs within normal mammary stroma. Occasional-
ly, it occurs in biphasic fibroepithelial tumors such as fibroade-
noma or phylloides tumor. Pseudoangiomatous stromal hyper-
plasia (PASH) may also be associated with smooth muscle meta-
plasia (differentiation).

14.3.2 Osseous and Cartilaginous Metaplasia
Rare occurrence in phylloides tumors; very rarely, within the
stroma of benign complex sclerosing lesion and adenosis tumor.

14.4 Pseudoangiomatous Stromal Hyperplasia 

14.4.1 Definition
A benign mesenchymal proliferation with numerous slit-like
structures mimicking a vasoformative tumor.

14.4.2 Macroscopy
A well-demarcated tumor with a smooth external surface and a
homogeneous fibrous tan, grey, or white cut surface. Nodular
pseudoangiomatous stromal hyperplasia (PASH) is usually sim-
ilar to fibroadenoma and can be as large as 15 cm. The tumors
occasionally contain cysts up to 1 cm in diameter. As a rule, there
is no necrosis or hemorrhage. The cut surface can be inconspic-
uous (incidental or microscopic finding).

14.4.3 Microscopic Features (Fig. 91)
● Numerous slit-like, anastomosing empty spaces in the dense

collagenous stroma are present.
● The changes affect the intralobular and interlobular stroma.
● The spaces are almost empty, only rarely containing a few red

blood cells.
● Spindle cells (myofibroblasts) are present at the margins of

the spaces, resembling endothelial cells.
● Mitosis, tufting, atypia, and pleomorphism are absent.
● There is no destruction of normal breast tissue, no necrosis,

and no infiltration of adipose tissue.
● A periductal pattern, particularly in gynecomastia, can be

found.
● Nonspecific proliferative epithelial changes such as mild duc-

tal hyperplasia , often with some accentuation of myoepithe-
lial cells and apocrine metaplasia, can be found.

● The lesion can be very focal (incidental microscopic finding).

14.4.4 Immunoprofile
The spindle cells show intense immunoreactivity for vimentin
but are negative for endothelial markers such as factor VIII-re-
lated antigen, Ulex europaeus agglutinin, and CD31. The spindle
cells adjacent to the clefts are positive for CD34, actin, and
calponin. Low and high molecular weight cytokeratins are nega-
tive. Actin and/or desmin can be positive. While estrogen recep-
tor is usually negative, the stromal cells are frequently positive
for progesterone receptor [8].

Caution

● A tumorous (nodular) PASH may be misinterpreted as a low-
grade angiosarcoma.

14.4.5 Additional Comments
Microscopic, nontumorous PASH can be found in about 20% of
breast specimens obtained for benign or malignant conditions.
PASH is not infrequently associated with gynecomastia [1, 2, 8].

The spaces in PASH are not fixation artifact because they can
be identified in frozen section as well.

PASH represents a proliferation of myofibroblasts [8].
The lesion may recur after incomplete excision. The recom-

mended treatment is wide local excision [8].
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14.5 Fibromatosis

14.5.1 Definition
A locally aggressive fibroblastic/myofibroblastic tumor with
infiltrating pattern without metastatic potential.

14.5.2 Synonym
Desmoid tumor

14.5.3 Macroscopy
Ill-defined tumor with a firm white, tan, or grey fibrous cut sur-
face, sometimes with a stellate configuration.

14.5.4 Microscopic Features
● Fascicle of proliferating spindle cells (myofibroblasts) with

fingerlike infiltrating projections into mammary ducts, lob-
ules, and fat tissue.

● Uniform, plump, spindle-shaped stromal cells with varying
degree of cellularity, ranging from relatively cellular lesions to
predominantly collagenized tumors. Many tumors are more
cellular at the periphery with a tendency to collagenization
centrally.

● Uniform bland fibroblasts and myofibroblasts are loosely
arranged in long fascicles.

● The mesenchymal cells are set within a collagenous to myxoid
matrix.

● The tumor has low mitotic activity; mitotic figures rarely
exceed four per 10 high-power fields (hpf).

● Occasionally, a part of the tumor displays rounded and well-
circumscribed margins.

● Deep fibromatosis may show infiltration of skeletal muscle.
The muscle fibers at the muscle-tumor interface often show
atrophy or signs of cell injury displaying multinucleated cells
with enlarged hyperchromatic nuclei.

● Perivascular microhemorrhages and extravasation of red
blood cells are seen in some tumors.

● Rarely, juxtanuclear intracytoplasmic inclusions similar to
those described in infantile digital fibromatosis can be seen.

Caution

● Wide local excision of the lesion is necessary. Careful exami-
nation of the margins of resection is important for this lesion;
intraoperative assessment of the margins may require multi-
ple frozen sections. This benign tumor does not metastasize,
but it is locally aggressive and has the potential for recurrence
[2, 6, 11, 14].

14.5.5 Immunoprofile
The tumor cells are positive for vimentin but negative for cyto-
keratin and S100 protein. A minor component of spindle cells is
actin-positive. The intracytoplasmic inclusions are positive for
cytokeratin and desmin. In contrast to one-third of extramam-
mary desmoid tumors, fibromatoses in the breast are negative
for estrogen (ER), progesterone (PR), and androgen receptors
(AR) [3–5].

14.5.6 Differential Diagnosis
Fibrosarcoma: Highly cellular tumor, mostly with significant
cytologic atypia and pleomorphism. Usually numerous mitotic
figures. The tumor shows long fascicles with a herringbone pat-
tern.

Sarcomatoid (metaplastic or spindle cell) carcinoma: Positive 
immunoreactivity for epithelial markers. Usually significant
cytologic atypia and more mitosis.

Infiltrating myoepithelioma (myoepithelial carcinoma): Myoep-
ithelial lesions are often positive for smooth muscle actin, p63,
S100 protein, CD10, and so on. The tumor cells can be positive
for CK5/6 or CK34BE12 (HMW-CK) but are usually negative for
CK8/18 (LMW-CK). Myoepithelial lesions are generally negative
for ER, PR, and AR.

Infiltrating type of myofibroblastoma: Fingerlike infiltrating pat-
tern closely similar to that of fibromatosis. The tumor cells, how-
ever, are positive for ER, PR, and AR in most reported cases.

Nodular fascitis: Nodular fascitis tends to be more circumscribed
and often shows a higher mitotic activity. It often shows a promi-
nent inflammatory infiltrate that is distributed throughout the
lesion.
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14.5.7 Additional Comments
Mammary fibromatosis can be manifested as a complication of
familial adenomatous polyposis coli (FAP) in 10% of patients
with FAP.

Unlike abdominal desmoid tumor, mammary fibromatosis
has not been associated with pregnancy. It has been also ob-
served in nulliparous women and in the male breast.

Several patients have developed mammary or chest wall fibro-
matosis after receiving silicone breast implants [1, 2, 13].

14.5.8 Further Reading
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Surg Pathol 1979;3:501–505.
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4. Devouassoux-Shisheboran M, Schammel MD, Man YG, Tavassoli FA.
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tures of 33 cases. Arch Pathol Lab Med 2000;124:276–280.

5. Dunne B, Lee AH, Pinder SE, et al. An immunohistochemical study
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14.6 Myofibroblastoma

14.6.1 Definition
A benign mammary stromal tumor composed of myofibroblasts.

14.6.2 Macroscopy
A well-demarcated, firm, and rubbery tumor with a lobulated ex-
ternal surface, closely resembling fibroadenoma. Greyish-white
or pink whorled cut surface.

14.6.3 Microscopic Features (Fig. 92)
● A well-circumscribed expansile tumor, often compressing the

surrounding stroma.
● Occasionally, the tumor shows a partial infiltrating growth

pattern.
● It is composed of uniform, ovoid to spindle-shaped (bipolar)

cells arranged in short, haphazardly intersecting fascicles.
● The short fascicles are interrupted by thick and brightly

eosinophilic collagen bands.
● There is no entrapment of mammary ducts or lobules within

the tumor.
● The cells display pale to deeply eosinophilic cytoplasm with a

round to oval nucleus. The nuclei commonly display grooves.
● Mitotic figures are rare (0–2 per 10 hpf).
● Most cases show numerous mast cells.
● Some cases may show increased cellularity (cellular variant),

but these are not associated with cytologic atypia or signifi-
cant mitotic activity.

● Extensive myxoid changes may occur.
● Occasionally, smooth muscle, cartilaginous or osseous meta-

plasia may occur.
● Admixture with adipose tissue may occur, particularly when

multiple tumors are present.
● Rarely, aggregates of myofibroblasts form epithelioid cell clus-

ters (epithelioid cell variant); these are immunoreactive for
actin and desmin.

● Rarely, an infiltrative variant of myofibroblastoma occurs,
which is characterized by an entirely invasive pattern. In this
unusual variant, the spindle cells incorporate fat, ducts, and
lobules (see differential diagnosis).

● Rarely, a cellular variant of myofibroblastoma occurs, which
shows a dense proliferation of spindle-shaped myofibroblasts.
Collagenous bands may be absent in some areas of the tumor.

14.6.4 Immunoprofile
The myofibroblastic tumor cells react positively for vimentin.
The tumor cells are usually positive for desmin and CD34. Posi-
tive reaction for smooth muscle actin and CD99 is variable. ER,
PR, and AR are variably positive. The tumor cells are negative for
cytokeratin [1, 6, 8, 9, 11, 17].

Caution

● A myofibroblastic tumor with high cellularity, moderate to 
severe nuclear atypia, irregular and infiltrating margins,
and high mitotic activity (more than four mitoses per 10 hpf )
should be diagnosed as myofibrosarcoma or myofibroblastic
sarcoma. A myofibroblastic tumor with some (but not all) of
the atypical features should be classified as myofibroblastic
tumor of uncertain malignant potential (limited experience)
[7, 10, 16].
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14.6.5 Differential Diagnosis
Nodular fascitis, fibromatosis, and leiomyoma: The differential
diagnosis is not infrequently based on immunophenotype, but
even so, may be difficult in some cases. The infiltrating variant of
myofibroblastoma should not be misinterpreted as sarcoma. In
contrast to myofibroblastic sarcoma, the infiltrating variant of
myofibroblastoma has no cytologic atypia and increased mitotic
activity.

14.6.6 Additional Comments
The tumor is more common in the male breast. Local excision
with a free resection margin is the adequate treatment for myofi-
broblastoma.
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4. Begin LR, Mitmaker B, Bahary JP. Infiltrating myofibroblastoma of
the breast. Surg Pathol 1989;2:151–156.
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14.7 Lipoma

14.7.1 Definition
A benign, well-circumscribed tumor with a delicate capsule con-
sisting of fat cells without atypia.

14.7.2 Macroscopy
Solitary soft and well-delineated tumor with lobulated yellow cut
surface.

14.7.3 Microscopic Features
● Expansile tumor with a delicate capsule around it.
● Mature adipocytes; no lipoblasts, no nuclear atypia.
● Rarely, uniform spindle cells and bundles of mature collagen

(spindle cell lipoma).
● Occasionally, mucoid matrix alteration.
● When the lesion is composed of brown fat, the designation of

hibernoma is used (hibernoma occurs in the axillary tail of
the breast or in the axilla).

● Rarely, bundles of smooth muscle are admixed with adipose
tissue; this variant is designated myolipoma.

14.7.4 Further Reading
1. Baric A, Jewell W, Chang CH, Damjanov I. Chondrolipoma of the

breast. Breast J 2005;11:212–213.
2. Damiani S, Panarelli M. Mammary adenohibernoma. Histopatholo-

gy 1996;28:554–555.
3. Harigopal M, Mudrovich SA, Hoda SA, Rosen PP. Secondary tumors

in mammary adenolipomas: a report of 2 unusual cases.Arch Pathol
Lab Med 2003;127:151–154.

4. Lanng C, Eriksen BO, Hoffmann J. Lipoma of the breast: a diagnos-
tic dilemma. Breast 2004;13:408–411.

5. Lew WY. Spindle cell lipoma of the breast. A case report and litera-
ture review. Diagn Cytopathol 1993;9:434–437.

6. Magrro G, Bisceglia M, Michal M, Eusebi V. Spindle cell lipoma-like
tumor, solitary fibrous tumor and myofibroblastoma of the breast: a
clinicopathological analysis of 13 cases in favor of a unifying histo-
genetic concept. Virchows Arch 2002;440:249–260.

7. McGregor DK, Whitman GL, Middleton LP. Myolipoma of the
breast: mammographic, sonographic, and pathologic correlation.
Breast J 2004;10:259–260.

8. Mulvany NJ, Silvester AC, Collins JP. Spindle cell lipoma of the
breast. Pathology 1999;31:288–291.

9. Rameh-Rommani S, Sassi S, Mrad K, et al. Chondrolipomatous tu-
mor of the breast with myoid differentiation. Clin Exp Pathol
1999;47:257–260.

14.8 Angiolipoma

14.8.1 Definition
A mesenchymal tumor, clinically and grossly closely resembling
lipoma.

14.8.2 Macroscopy
The same as for lipoma.

14.8.3 Microscopic Features
● A well-circumscribed tumor with no infiltration into the sur-

rounding tissue.
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● Branching vascular network distributed diffusely among the
mature lipocytes.

● Vascular clustering in the subcapsular region.
● Scattered microthrombi in small vessels.
● Vascular areas may become prominent and simulate a cav-

ernous hemangioma.
● Mature lipocytes are the dominant component (no cytologic

atypia, no adipoblasts).

14.8.4 Additional Comments
Angiolipoma presents as solitary unilateral or multiple bilateral
tumors. Simple excision is the adequate treatment.

14.8.4 Further Reading
1. Enzinger FM, Weiss SW. Soft tissue pathology. CV Mosby, St. Louis,

1988, pp. 405-407.
2. Fleishman JS, Schwartz RA. Angiolipoma presenting as a breast

mass. Ariz Med 1980;37:403–404.
3. Kahng HC, Chin NW, Opitz LM, et al. Cellular angiolipoma of the

breast: immunohistochemical study and review of the literature.
Breast J 2002;8:47–49.

4. Kondis-Pafitis A, Psyhogios J, Spanidou-Carvouni H, et al. Clinico-
pathological study of vascular tumors of the breast: a series of
ten patients with a long follow-up. Eur J Gynecol Oncol 2004;25:
324–326.

5. Yu GH, Fishman SJ, Brooks JS. Cellular angiolipoma of the breast.
Mod Pathol 1993;6:497–499.

14.9 Granular Cell Tumor

14.9.1 Definition
A mesenchymal tumor, probably of Schwannian origin, with tu-
mor cells showing abundant eosinophilic granular cytoplasm.

14.9.2 Macroscopy
Either well-circumscribed or infiltrative firm or hard mass with
a greyish-white to yellow or tan cut surface.

14.9.3 Microscopic Features (Fig. 93)
● Often an infiltrating growth pattern is evident, even in tumors

that appear well circumscribed grossly.
● The tumor cells may infiltrate into the dermis of the skin.
● The margin can, however, be lobulated and well defined.
● Solid nests, clusters, or cords of uniformly round to polygonal

cells with coarse, granular, eosinophilic cytoplasm are pres-
ent. Cytoplasmic vacuolization and clearing may be seen.

● The tumor cells show small centrally located round nuclei.
Some tumors may show mild nuclear pleomorphism. Nucleoli
tend to be prominent.

● In some cases, tumor cells partially show cytoplasmic vac-
uolization or clearing.

● In some cases, rare mitoses may be found.
● Adjacent stroma is either unaltered, collagenized, or desmo-

plastic.
● The cytoplasmic granules of the tumor cells are diastase-re-

sistant and PAS-positive.

14.9.4 Immunoprofile
The tumor cells of granular cell tumor are characteristically pos-
itive for S100 protein. They are negative for pancytokeratin 
but may be positive for CEA. The tumor cells are negative for his-
tiocyte-associated antigens, such as alpha1-antitrypsin and
alpha1-antichymotrypsin. Positivity for CD68, however, has been
reported [1, 2, 5, 10, 12].

Caution

● The typical infiltrating growth pattern of granular cell tumor
can be misinterpreted as invasive carcinoma (lobular carcino-
ma, histiocytic carcinoma, apocrine carcinoma). Immunohis-
tochemical examination (cytokeratin) is recommended to
confirm the diagnosis.

● This mesenchymal tumor must be distinguished from
metastatic neoplasms (carcinoma with oncocytic or clear cell
features, renal carcinoma and malignant melanoma).

14.9.5 Additional Comments
As a rule, the clinical behavior of granular cell tumor is benign
following complete surgical excision. Incomplete excision may
result in local recurrence. It is of note that less than 1% of gran-
ular cell tumors are malignant (lymph node, pulmonary, liver,
and bone metastases). A malignant course should be expected in
the extremely rare malignant granular cell tumor that displays
marked nuclear atypia, high mitotic activity, and necrosis.
However, some tumors without these atypical features may 
also behave in a malignant fashion. Long-term follow-up of the
patients is therefore prudent [1, 3, 5, 6].

14.9.6 Further Reading
1. Adeniran A, Al-Ahmadi H, Mahoney MC, Robinson-Smith TM.

Granular cell tumor of the breast: a series of 17 cases and review of
the literature. Breast J 2004;10:528–531.

2. Armin A, Connelly EM, Rowden G. an immunoperoxidase investiga-
tion of S100 protein in granular cell myoblastoma: Evidence for
Schwann cell derivation. Am J Clin Pathol 1983;79:37–44.

3. Balzan SM, Farina PS, Maffazzioli L, et al. Granular cell breast
tumor: diagnostic and outcome. Eur J Surg 2001;167:860–862.

4. Chetty R, Kalan MR. Malignant granular cell tumor of the breast.
J Surg Oncol 1992;49:135–137.

5. Damiani S, Dina R, Eusebi V. Eosinophilic and granular cell tumors
of the breast. Semin Diagn Pathol 1999;16:117–125.

6. Damiani S, Koerner FC, Dickersin R, at al. Granular cell tumor of the
breast. Virchows Arch (A) 1992;420:216–226.

7. Delaloye JF, Seraj F, Guillou L, et al. Granular cell tumor of the
breast: a diagnostic pitfall. Breast 2002;11:316–319.

8. Franzblau MJ, Manwaring M, Plumhof C, et al. Metastatic breast car-
cinoma mimicking granular cell tumor. J Cutan Pathol 1989;16:
218–221.

9. Hahn HJ, Iglesias J, Flenker H, et al. Granular cell tumor in differen-
tial diagnosis of tumors of the breast. Pathol Res Pract 1992;188:
1091–1094.

10. Ingram DL, Mossler JA, Snowhite J, et al. Granular cell tumors of the
breast. Steroid receptor analysis and localization of carcinoembry-
onic antigen, myoglobin, S100 protein. Arch Pathol Lab Med 1984;
108:897–901.
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11. McCluggage WG, Sloan S, Kenny BD, et al. Fine needle aspiration
cytology (FNAC) of mammary granular cell tumour: a report of
three cases. Cytopathology 1999;10:383–389.

12. Shousha S, Lyssiotis T. Granular cell myoblastoma: positive staining
for carcinoembryonic antigen. J Clin Pathol 1979;32:219–224.

13. Willen R, Willen H, Ballsin G, et al. Granular cell tumor of the mam-
mary gland simulating malignancy. Virchows Arch (A) 1984;403:
391–400.

14.10 Hamartoma

14.10.1 Definition
A well-circumscribed, usually encapsulated nodule consisting of
all breast tissue components, often with an abnormal proportion
(malformation).

14.10.2 Synonym
Fibroadenolipoma

14.10.3 Macroscopy
A well-demarcated, sometimes lobulated mass, often rubbery
greyish-white to yellow cut surface, resembling fibroadenoma or
lipoma.

14.10.4 Microscopic Features
● The morphology varies depending on the proportion of fibro-

adipose and glandular components within the lesion.
● The lesion often gives the impression of “breast within

breast.”
● There is a pseudocapsule of compressed breast tissue.
● There are normal ducts and lobular structures within the

lesion.
● Some areas of the mass may show fibrocystic changes, scleros-

ing adenosis, or PASH.
● Very rarely, an intracystic papillary hamartoma admixed with

mature fat tissue may occur.

14.10.5 Additional Comments
Adenohibernoma, myoid hamartoma, and chondrolipoma rep-
resent rare variants of hamartoma.

Usual ductal hyperplasia, apocrine metaplasia, calcification,
stromal giant cells, and adenosis may be associated with hamar-
toma. Lobular intraepithelial neoplasia (LIN) and ductal intra-
epithelial neoplasia (DIN; DCIS) may rarely occur within the
hamartoma [10].

The lesion is benign. Rarely, it can recur [5, 6, 9].

14.10.6 Further Reading
1. Crothers JG, Butler NF, Fortt RW, et al. Fibroadenolipoma of the

breast. Br J Radiol 1985;58:191–202.
2. Davis JD, Kulka J, Mumford Ad, et al. Hamartomas of the breast: six

novel diagnostic features in three-dimensional thick sections.
Histopathology 1994;24:161–171.

3. Daya D, Trus T, D’Souza TJ, et al. Hamartoma of the breast, an un-
derrecognized breast lesion. A clinicopathology and radiographic
study of 25 cases. Am J Clin Pathol 1995;103:685–689.

4. Filho OG, Gordan AN, Mello Rde A, et al. Myoid hamartomas of the
breast: report of 3 cases and review of the literature. Int J Surg
Pathol 2004;12:151–153.

5. Fisher CJ, Hanby AM, Robinson L, et al. Mammary hamartoma: a
review of 35 cases. Histopathology 1992;20:99–106.

6. Herbert M, Sanbank J, Liokumovich P, et al. Breast hamartomas:
clinicopathological and immunohistochemical studies of 24 cases.
Histopathology 2002;41:30–34.

7. Oberman HA. Hamartomas and hamartoma variants of the breast.
Semin Pathol 1989;6:135–145.

8. Petrik PK. Mammary hamartoma. Am J Surg Pathol 1987;11:234–
235.

9. Tse GM, Law BK, Ma TK, et al. Hamartoma of the breast: a clinico-
pathological review. J Clin Pathol 2002;55:951–954.

10. Tse GM, Law BK, Pang LM, Cheung HS. Ductal carcinoma in situ
arising in mammary hamartoma. J Clin Pathol 2002;55:541–542.

11. Wahner-Roedler DL, Sebo TJ, Gisvold JJ. Hamartomas of the breast:
clinical, radiologic, and pathologic manifestations. Breast J 2001;
7:101–105.

14.11 Perilobular Hemangioma

14.11.1 Definition
A microscopic, incidental finding of benign vascular lesion
involving perilobular, intralobular, or periductal stroma.

14.11.2 Synonym
Microscopic hemangioma

14.11.3 Macroscopy
No grossly identifiable changes.

14.11.4 Microscopic Features
● Solitary or multiple microscopic areas composed of congested

capillaries located in perilobular, intralobular, or extralobular
stroma.

● Sharply defined aggregates of small, distinct vascular chan-
nels arranged in a meshwork fashion. Anastomosing vascular
channels may be found.

● Rarely, this lesion may show extension into the adjacent adi-
pose and fibrous tissue.

● Endothelial papillary proliferation or mitotic activity are not
present.A mild degree of cytologic atypia with hyperchromat-
ic nuclei of endothelial cells may be present.

14.11.5 Additional Comments
This lesion is completely benign and requires no treatment.
Endothelial papillary proliferation, mitotic activity, and exten-
sive vascular anastomoses are not observed in a typical perilob-
ular hemangioma.

14.11.6 Further Reading
1. Jozefczyk MA, Rosen PP. Vascular tumors of the breast. II. Perilobu-

lar hemangiomas and hemangiomas. Am J Surg Pathol 1985;9:
491–503.

2. Kondis-Pafitis A, Psyhogios J, Spanidou-Carvouni H, et al. Clinico-
pathological study of vascular tumors of the breast: a series of
ten patients with a long follow-up. Eur J Gynecol Oncol 2004;
25:324–326.

3. Lesueur GC, Brown RW, Bhathal DS. Incidence of perilobular
hemangioma in the female breast. Arch Pathol Lab Med 1983;
107:308–310.

4. Rosen PP, Ridolfi RL. The perilobular hemangioma. A benign mi-
croscopic vascular lesion of the breast. Am J Clin Pathol 1977;
68:21–23.
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14.12 Hemangioma

14.12.1 Definition
A benign vascular neoplasm large enough to be clinically palpa-
ble or detected by mammography.

14.12.2 Macroscopy
Well-circumscribed soft tumor with reddish to dark blue or
brown spongy cut surface.

14.12.3 Microscopic Features
● Low magnification shows an expansile vascular tumor with

well-defined margins.
● Cavernous hemangioma displays a lobular pattern with dilat-

ed, blood-filled vessels lined by flattened endothelium. Focal-
ly, anastomosing channels may be present, but there is no
cytologic atypia or mitotic activity.

● Cavernous hemangioma may show areas of thrombosis and
focal papillary endothelial hyperplasia.

● Capillary hemangioma exhibits capillary-sized vessels lined
by flattened endothelium. An immature form of capillary 
hemangioma represents the juvenile hemangioma, displaying
a combination of vascular spaces with inconspicuous lumens
lined by plump endothelial cells and spaces lined by flattened
endothelial cells.

● The arteriovenous and venous hemangiomas show clusters 
of thick-walled, muscular vessels with an elastic layer in the
vessel wall of those with an arterial component.

Caution

● Any type of hemangioma may show irregularities in its 
margins, a focal anastomosing pattern, variation in the caliber
of vascular spaces, sclerosis, focal endothelial hyperplasia,
and mild cytologic atypia of endothelial cells. These tumors
should not be misinterpreted as low-grade angiosarcoma.
The term “atypical hemangioma” has been used for this vari-
ant, but there is no evidence that it predisposes to the devel-
opment of angiosarcoma [4, 8].

● Intravascular papillary endothelial hyperplasia is a rare vascu-
lar lesion with a complex papillary configuration of proliferat-
ing endothelial cells easily mistaken for an angiosarcoma.
The lack of irregular infiltrating margin and significant 
cytologic atypia, the absence of a solid growth pattern, and 
the presence of muscle and elastic tissue in the vessel often
unmask the lesion’s benign nature [1].

14.12.4 Additional Comments
A transition from benign hemangioma to angiosarcoma has not
been described. Atypical hemangiomas are clinically benign vas-
cular tumors without a tendency to local recurrence.

Breast hemangioma may simulate an inflammatory carcino-
ma [3].

Complete excision of all benign vascular lesions of the breast
is necessary to exclude the possibility of angiosarcoma.

14.12.5 Further Reading
1. Branton PA, Lininger R, Tavassoli FA. Papillary endothelial hyper-

plasia of the breast: the great impostor for angiosarcoma: a clinico-
pathologic review of 17 cases. Int J Surg Pathol 2003;11:83–87.

2. Dener C, Sengul N, Tez S, Caydere M. Haemangiomas of the breast.
Eur J Surg 2000;166:977–979

3. Gopal SV, Nayak P, Dharanipragada K, Krishnamachari S. Breast
hemangioma simulating an inflammatory carcinoma. Breast J 2005;
11:498–499.

4. Hoda SA, Cranor ML, Rosen PP. Hemangiomas of the breast with
atypical histological features. Further analysis of histological
subtypes confirming their benign character. Am J Surg Pathol
1992;16:553–560.

5. Morrow M, Berger D, Thelmo W. Diffuse cystic angiomatosis of the
breast. Cancer 1988;62:2392–2396.

6. Nielsen B. Hemangiomas of the breast. Pathol Res Pract 1983;
176:253–257.

7. Rosen PP. Vascular tumors of the breast. III. Angiomatosis. Am J
Surg Pathol 1985;9:652–658.

8. Rosen PP, Jozefczyk MA, Boram LH. Vascular tumors of the breast.
IV. The venous hemangioma. Am J Surg Pathol 1985;9:659–665.

9. Shousha S, Theodorou NA, Bull TB. Cavernous hemangioma of
breast in a man with contralateral gynecomastia and a family histo-
ry of breast carcinoma. Histopathology 1988;13:221–236.

14.13 Angiomatosis

14.13.1 Definition
A very rare benign vascular neoplasm composed of heman-
giomatous and lymphangiomatous channels with a diffuse infil-
trating pattern.

14.13.2 Macroscopy
Generally a large tumor (15–22 cm) with a cystic and spongy cut
surface. The tumor appears hemorrhagic and often closely re-
sembles an angiosarcoma.

14.13.3 Microscopic Features
● Anastomosing, large vascular spaces with diffuse infiltration

of the breast parenchyma are evident.
● The vascular channels surround lobules and ducts; however,

they do not invade into the lobular stroma.
● The tumor consists of hemangiomatous erythrocyte-contain-

ing spaces or lymphangiomatous empty channels, or a mix-
ture of these.

● The vessels are lined by flat endothelium with no cytologic
atypia. The vessels are usually thin-walled or at best contain a
few poorly formed fascicles of smooth muscle.

● There is no necrosis or increased mitotic activity.

Caution

● The histologic distinction between angiomatosis and low-
grade angiosarcoma may be difficult, particularly in a small
biopsy. It is important to note that anastomosing channels
occur in both lesions.

14
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● In contrast to low-grade angiosarcoma, invasion and destruc-
tion of lobules does not occur in angiomatosis. Even in 
low-grade angiosarcoma, the endothelial cells show nuclear
atypia with hyperchromasia and an increased nuclear-cyto-
plasmic (N/C) ratio, whereas the endothelial cells in angio-
matosis are quite bland-looking or attenuated.

14.13.4 Additional Comments
Angiomatosis may recur, particularly when incompletely ex-
cised. There is no risk of malignant transformation [1, 2].

14.13.5 Further Reading
1. Morrow M, Berger D, Thelmo W. Diffuse cystic angiomatosis of the

breast. Cancer 1988;62:2392–2396.
2. Rosen PP. Vascular tumors of the breast. III. Angiomatosis. Am J

Surg Pathol 1985;9:652–658.
3. Shirley SE, Duncan ND, Escoffery CT, West AB. Angiomatosis of the

breast in a male child. A case report with immunohistochemical
analysis. West Indian Med J 2002;51:254–256.

14.14 Angiosarcoma

14.14.1 Definition
A malignant vascular neoplasm of the breast, usually with high-
ly aggressive clinical behavior.

14.14.2 Synonyms
Hemangiosarcoma, hemangioblastoma, (malignant) hemangio-
endothelioma, metastasizing hemangioma.

14.14.3 Macroscopy
Almost always a palpable and grossly visible tumor with ill-de-
fined margins. Tumor size varies between 1 cm and 20 cm (aver-
age 5 cm). The cut surface has a spongy appearance, often with
irregular hemorrhagic areas. Cystic or necrotic areas may be
present in large high-grade sarcomas. Some tumors show poorly
defined areas of thickening or induration.

14.14.4 Microscopic Features (Fig. 94)
● Low magnification shows ill-defined margins with infiltration

into the surrounding tissue.
● There is infiltration around and into lobular stroma.
● Irregular anastomosing vascular channels are evident, which

are lined by one or more layers of endothelial cells.
● Tufts, papillary formations, and solid nests of spindled endo-

thelial cells may be present.
● Endothelial cells often show hyperchromatic and enlarged

nuclei. Nucleoli may or may not be prominent.
● Mitotic figures are rare or absent in low-grade angiosarcoma.

Numerous mitoses are present in high-grade sarcoma.

14.14.5 Grading
Angiosarcomas of the breast are graded based on the nuclear
atypia, mitotic activity, and proportion of solid aggregates of
spindle cells:

Low-grade (well-differentiated, grade I) angiosarcoma:
● Anastomosing, open vascular spaces with diffuse infiltration

around and into lobular stroma as well as fat tissue.
● The vascular channels are lined by a single layer of flat endo-

thelial cells; these, however, often display hyperchromatic
nuclei with slightly increased N/C ratio.

● Papillary formations or solid nests are absent.
● Mitotic figures are rarely observed in the endothelial cells.
● Necrosis and “blood lakes” are absent.

Intermediate-grade (moderately differentiated, grade II) angio-
sarcoma:
● At least 75% of the tumor’s bulk is formed by the low-

grade (well-differentiated) pattern, but solid cellular foci 
and papillary configurations are also scattered throughout 
the tumor.

● Mitoses are usually present in the papillary or solid struc-
tures.

● Sometimes, numerous spindle cell nodules with a swirling
pattern are present.

● Necrosis and “blood lakes” are absent.

High-grade (poorly differentiated, grade III) angiosarcoma:
● Admixture of interanastomosing vascular channels with solid

areas of spindle cells with high-grade nuclear atypia and
numerous mitotic figures.

● Necrosis is usually present, as are areas of hemorrhage, often
accompanied by necrosis (“blood lakes”).

● More than 50% of the total neoplastic area is composed of
solid and spindle cell components without evidence of vascu-
lar spaces.

● Prominent endothelial tufting and papillary configuration
reveal high-grade nuclear atypia of endothelial cells.

Caution

● Benign-appearing areas may be found in a high-grade (poor-
ly differentiated) angiosarcoma. To avoid underdiagnosing
angiosarcoma, it is crucial to use a generous sampling (at
least one block per 1 cm of the tumor diameter) of large
tumors and to process small tumors in their entirety.

● Low-grade angiosarcoma may easily be misdiagnosed as 
hemangioma. One should always pay attention to the margin
of the tumor and its invasive, destructive nature, with infiltra-
tion into lobular stroma and adipose tissue as a hallmark of
angiosarcoma.

● An unusual variant with epithelioid transformation of the
mesenchymal tumor cells may occur and could lead to mis-
interpretation as an invasive ductal carcinoma.

● The spectrum of postradiation vascular lesions of the breast 
is wide and ranges from atypical vascular proliferations with
benign clinical behavior to angiosarcoma. There is, however,
significant clinical and histological overlap.
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14.14.6 Immunoprofile
The neoplastic endothelial cells in low-grade and intermedi-
ate-grade angiosarcomas are positive for CD31, CD34, and fac-
tor VIII. These markers, however, may be lost in solid areas of a
high-grade tumor. The tumor cells are negative for cytokeratin
[1, 10].

14.14.7 Additional Comments
Angiosarcoma can be subdivided into (1) de novo (primary)
forms, (2) secondary forms in the skin and soft tissues of the arm
after ipsilateral radical mastectomy and subsequent lymphede-
ma (Stewart–Treves syndrome), and (3) secondary forms in the
skin and chest wall following breast surgery (conservative tu-
morectomy or radical mastectomy) and local radiotherapy [2–4,
13, 15].

Most of the tumors are intermediately or poorly differentiated
and are highly lethal. The prognosis of low-grade (well-differen-
tiated) angiosarcoma is much better than that of intermediate-
grade and high-grade tumors [8, 10, 14, 18].

The tumor is generally present in pure form, so unlike other
breast sarcomas, it is very unusual to find angiosarcoma as a
component of a high-grade phylloides tumor (malignant phyl-
loides tumor).

Axillary lymph node metastases are very uncommon; axillary
node dissection should not be considered part of the surgical
treatment of angiosarcoma! Metastases are mainly to lungs, skin,
bone, and liver. Radiotherapy and chemotherapy seem to be
ineffective.

14.14.8 Further Reading
1. Alles JU, Bosslet K. Immunocytochemistry of angiosarcoma: a study

of 19 cases with special emphasis on the applicability of endothelial
cell specific markers to routinely prepared tissues. Am J Clin Pathol
1988;89:463–471.

2. Azzopardi JG. Problems in breast pathology.WB Saunders, Philadel-
phia, 1979, pp. 368–371.

3. Badwe RA, Hanby AM, Fentiman IS, et al. Angiosarcoma of the 
skin overlying an irradiated breast. Breast Cancer Res Treat 1991;
19:69–72.

4. Benda JA,Al Jurf AS, Benson AB.Angiosarcoma of the breast follow-
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Pathol 1987;87:651–655.

5. Brenn T, Fletcher CD. Postradiation vascular proliferations: an in-
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7. Davies JD, Rees GJG, Mera SL. Angiosarcoma in irradiated postmas-
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to prognosis. Am J Surg Pathol 1981;5:629–642.

9. Fineberg S, Rosen PP. Cutaneous angiosarcoma and atypical vascu-
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carcinoma. Am J Clin Pathol 1994;102:757–763.

10. Hunt SJ, Santa Cruz DJ. Vascular tumors of the skin: a selective re-
view. Semin Diagn Pathol 2004;21:166–218.
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icopathologic study. Am J Surg Pathol 1983;7:53–60.

12. Miettinen M, Lehto V, Virtanen I. Postmastectomy angiosarcoma
(Stewart-Treves syndrome): Light microscopic, immunohistologi-
cal, and ultrastructural characteristics of two cases. Am J Surg
Pathol 1983;7:329–339.

13. Moshaluk Ca, Merino MJ, Danforth DN, et al. Low grade angiosarco-
ma of the skin of the breast: a complication of lumpectomy and ra-
diation therapy for breast carcinoma. Hum Pathol 1992;23:710–714.

14. Rosen PP, Kimmel M, Ernsberger D. Mammary angiosarcoma. The
prognostic significance of tumor differentiation. Cancer 1988;62:
2145–2151.

15. Roy P, Clark MA, Thomas JM. Stewart-Treves syndrome-treatment
and outcome in six patients from a single centre. Eur J Surg Oncol
2004;30:982–986.

16. Slotman BJ, van Hattum AH, Meyer S, et al. Angiosarcoma of the
breast following conserving treatment for breast cancer. Eur J Can-
cer 1994;30A:416–417.

17. Trattner A, Shamai-Lubovitz O, Segal R, et al. Stewart-Treves an-
giosarcoma of arm and ipsilateral breast in post-traumatic lym-
phedema. Lymphology 1996;29:57–59.

18. Vorburger SA, Xing Y, Hunt KK, et al. Angiosarcoma of the breast.
Cancer 2005;104:2682–2688.

19. Wynn GR, Bentley PG, Liebmann R, Fletcher CD. Mammary
parenchymal angiosarcoma after breast-conserving treatment for
invasive high-grade ductal carcinoma. Breast J 2004;10:558–559.

20. Zucali R, Merson M, Placucci M, et al. Soft tissue sarcoma of the
breast after conservative surgery and irradiation for early mamma-
ry cancer. Radiol Oncol 1994;30:271–273.

14.15 Leiomyosarcoma

14.15.1 Definition
A very rare malignant mesenchymal tumor of the breast with
smooth muscle differentiation.

14.15.2 Macroscopy
A well-defined soft to firm lobulated tumor with a greyish-white
cut surface. Areas of necrosis or hemorrhage may be present.

14.15.3 Microscopic Features
● Interlacing bundles of fusiform smooth muscle tumor cells.
● Irregular and infiltrating margins, at least in some areas of the

tumor.
● Often, moderate to severe cytologic (nuclear) atypia and

numerous mitotic figures.
● Tumor cell necrosis.

14.15.4 Immunoprofile
The tumor cells are positive for smooth muscle actin and
desmin. They are often positive for h-caldesmon and smooth
muscle myosin. The tumor cells can also focally be positive for
cytokeratin (weak cytoplasmic reaction).

Caution

● Primary smooth muscle tumors of the breast are extremely
rare and should be diagnosed cautiously. A leiomyoma of the
breast should not show any cytologic atypia or increased
mitotic activity; more than three mitotic figures per 10 hpf is
highly suggestive of malignancy (Fig. 95).

14
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● A metaplastic (sarcomatoid) carcinoma or carcinoma with
myoepithelial differentiation (malignant myoepithelioma)
may share many morphological and immunohistochemical
similarities with leiomyosarcoma. It is likely that some of the
reported mammary leiomyosarcomas represent a metaplasic
or sarcomatoid carcinoma. If a sarcomatoid tumor is positive
for some additional myoepithelial markers such as p63, CD10,
or S100 protein and also shows positive reaction for cyto-
keratins such as CK5/6 or CK14, a metaplastic or sarcomatoid
carcinoma should be diagnosed.

14.15.5 Further Reading
1. Adem C, Reynolds C, Ingle JN, et al. Primary breast sarcoma: clini-

copathologic series from the Mayo Clinic and review of the litera-
ture. Br J Cancer 2004;91:237–241.

2. Barnes L, Pietruszka M. Sarcomas of the breast. A clinicopathologic
analysis of ten cases. Cancer 1977;40:1577–1585.

3. Chen KTK, Kuo TT, Hoffman KD. Leiomyosarcoma of the breast.
Cancer 1981;47:1883–1886.

4. Christensen L, Schiodt T, Blichert-Toft M, et al. Sarcomas of the
breast: a clinicopathologic study of 67 patients with long term fol-
low-up. Eur J Surg Oncol 1988;14:214–217.

5. Hernandez FJ. Leiomyosarcoma of male breast originating in the
nipple. Am J Clin Pathol 1978:299–304.

6. Hussien M, Sivananthan S,Anderson N, et al. Primary leiomyosarco-
ma of the breast: diagnosis, management and outcome. A report of
a new case and review of the literature. Breast 2001;10:530–534.

7. Munitiz V, Rios A, Canovas J, et al. Primitive leiomyosarcoma of
the breast: case report and review of the literature. Breast 2004;13:
72–76.

8. Nielsen BB. Leiomyosarcoma of the breast with late dissemination.
Virchows Archiv (A) 1984;403:241–245.

9. Pollard SG, Marks PV, Temple LN, et al. Breast sarcoma: a clinico-
pathologic review of 25 cases. Cancer 1990;66:941–944.

10. Lee J, Li S, Torbenson M, et al. Leiomyosarcoma of the breast: a
pathologic and comparative genomic hybridization study of two
cases. Cancer Genet Cytogenet 2004;149:53–57.

14.16 Liposarcoma

14.16.1 Definition
A malignant lipomatous tumor containing lipoblasts.

14.16.2 Macroscopy
A well-circumscribed or encapsulated soft to firm tumor with a
yellow cut surface. Gelatinous (myxoid) areas may be found.
Hemorrhage, necrosis, or both may be present. Rarely, the tumor
may show irregular and infiltrating margins.

14.16.3 Microscopic Features
● Similar histomorphology as that of liposarcoma at other sites.
● Pleomorphic variant: Highly cellular tumor with numerous

lipoblasts and numerous mitotic figures. Numerous tumor
cells with bizarre nuclei resembling malignant fibrous histio-
cytoma.

● Myxoid variant: Typical features include a myxoid matrix,
uniform tumor cells, and a characteristic delicate capillary
pattern of stroma. A few lipoblasts are always present.

● Well-differentiated or lipoma-like liposarcoma: Mature lipo-
cytes without nuclear atypia, caliber variation of tumor cells,
and a few lipoblasts are typical features.

14.16.4 Additional Comments
Liposarcoma is among the rarest malignant breast tumors. It can
be a component of high-grade phylloides (malignant phylloides)
tumor or may arise directly from the mammary adipose tissue. It
may also be a component of carcinosarcoma (metaplastic carci-
noma). Rarely, liposarcoma develops following radiation therapy
for breast cancer.

Because of the high frequency of marginal irregularity, com-
plete excision of the tumor with free margins is mandatory. Axil-
lary lymph node metastases are extremely rare.

14.16.5 Further Reading
1. Arbabi L, Warhol MJ. Pleomorphic liposarcoma following radiation

therapy for breast carcinoma. Cancer 1982;49:878–880.
2. Austin RM, Dupree WB. Liposarcoma of the breast: a clinicopatho-

logic study of 20 cases. Hum Pathol 1986;17:906–913.
3. Cangiarella J. Fine needle aspiration of pleomorphic liposarcoma of

the breast: revised diagnosis. Acta Cytol 2001;45:1085.
4. Enterline HT, Culberson JD, Rochlin DB, et al. Liposarcoma: a clini-

cal and pathologic study of 53 cases. Cancer 1960;13:932–950.
5. Mazaki T, Tanak T, Suenaga Y, et al. Liposarcoma of the breast: a case

report and review of the literature. Int Surg 2002;87:164–170.
6. Padmanabhan V, Dahlstrom JE, Chong GC, et al. Phyllodes tumor

with lobular carcinoma in situ and liposarcomatous stroma. Pathol-
ogy 1997;29:224–226.

7. Powell cm, Rosen PP. Adipose differentiation in cystosarcoma phyl-
lodes. A study of 14 cases. Am J Surg Pathol 1994;18:720–727.

8. Vivian JB, Tan EGC, Frayne JR, et al. Bilateral liposarcoma of the
breast. Aust N Z J Surg 1993;63:658–659.

14.17 Rhabdomyosarcoma

14.17.1 Definition
A malignant mesenchymal tumor showing varying degrees of
skeletal muscle differentiation.

14.17.2 Macroscopy
A well-circumscribed soft to rubbery tumor with some areas of
necrosis on the cut surface.

14.17.3 Microscopic Features
● The same morphology as that of rhabdomyosarcoma at other

sites (pleomorphic, alveolar, and embryonal subtypes).
● Primary rhabdomyosarcoma is usually highly cellular with a

highly atypical spindle to round cell population associated
with numerous mitotic figures.

● Rhabdomyoblasts are scattered throughout the tumor but
tend to concentrate in some areas.

● The malignant tumor cells can be small with eosinophilic
cytoplasm. At higher magnification, some of the tumor cells
may clearly display cross-striation.
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14.17.4 Immunoprofile
The tumor cells are variably positive for actin, desmin, myoglo-
bin, MyoD1, and myogenin.

Caution

● Pure, primary rhabdomyosarcomas of the breast are exceed-
ingly rare. Most cases of mammary rhabdomyosarcomas 
represent metastatic sarcomas to the breast, a sarcomatous
component of a high-grade (malignant) phylloides tumor, or
a rhabdomyosarcomatous component of a metaplastic carci-
noma (carcinosarcoma).

14.17.5 Additional Comments
This is a highly aggressive malignant tumor with general dis-
semination by the time it manifests in the breast.

14.17.6 Further Reading
1. Binokay F, Soyupak SK, Inal M, et al. Primary and metastatic rhab-

domyosarcoma in the breast: report of two pediatric cases. Eur J Ra-
diol 2003;48:282–284.

2. Dausse F, Balu-Maestro C, Chapellier C, et al. Rhabdomyosarcoma of
the breast. Clin Imaging 2005;29:337–341.

3. Italiano A, Largillier R, Peyrottes I, et al. Primary embryonal rhab-
domyosarcoma of the breast in an adult female. Breast J 2005;11:214.

4. Horwath GB, Caces JN, Pratt CB. Breast metastases in children with
rhabdomyosarcoma. Cancer 1980;46:2520–2524.

5. Pappo I, Zamir O, Ron N, et al. Alveolar rhabdomyosarcoma in
young females presenting as breast tumor: two case reports and re-
view of the literature. Breast Dis 1994;7:69–77.

6. Yang GC, Yee HT, Waisman J. Metaplastic carcinoma of the breast
with rhabdomyosarcomatous element: aspiration cytology with his-
tological, immunohistochemical, and ultrastructural correlations.
Diagn Cytopathol 2003;28:153–158.

7. Woodard BH, Farnham R, Mossler JA, et al. Rhabdomyosarcoma of
the breast. Arch Pathol Lab Med 1980;104:445–446.

14.18 Malignant Fibrous Histiocytoma 

14.18.1 Definition
A malignant mesenchymal tumor composed of varying propor-
tions of fibroblasts, myofibroblasts, histiocyte-like cells, and un-
differentiated cells.

14.18.2 Macroscopy
A fleshy, often multilobulated tumor with necrosis and hemor-
rhage and a greyish-white to tan cut surface. A mucoid appear-
ance may also be present.

14.18.3 Microscopic Features
● All variants of malignant fibrous histiocytoma (MFH), includ-

ing pleomorphic, giant cell, myxoid, and inflammatory types,
may occur.

● Most of the spindle cells are randomly arranged, but focal ar-
eas with small fascicles and bundles can be present. An organ-
ized long fascicular arrangement is usually absent.

● The most common tumor is composed of spindle cells with
numerous mitotic figures, and inflammatory cells.

● The histiocyte-like cells tend to be round with abundant cyto-
plasm ranging from relatively uniform cells to cells that are
huge and pleomorphic, often with bizarre nuclei and eosino-
philic cytoplasm.

● A storiform pattern in spindle cell areas is often evident.

Caution

● Several recent immunohistochemical and electron micro-
scopic examinations have raised serious questions regarding
the existence of MFH as a distinct entity. There is convincing
evidence that most MFHs are not related to histiocytes; rather,
they are fibroblasts, myofibroblasts, and primitive undifferen-
tiated stromal cells. In fact, the vast majority of MFH cases are
the result of dedifferentiation of mesenchymal cells.

● MFH of the breast is extremely rare. It should be diagnosed
cautiously after excluding sarcomatoid (metaplastic) carcino-
ma.

14.18.4 Immunoprofile
Positive reaction for lysozyme, alpha1-antitrypsin, and factor VIII.
Actin and desmin may be positive. A few MFHs contain tumor
cells that express cytokeratin; this is usually focal and weak.
S100 protein, CD34, and CD45 are typically negative.

14.18.5 Additional Comments
MFH may occur as a component of high-grade phylloides tumor
(cystosarcoma phyllodes). Rare cases of mammary MFH have
been reported to be related to radiation therapy for breast carci-
noma.

In the breast, MFH behaves aggressively, with a high rate of
local recurrence. The most frequent sites of metastases are lung
and bone.

14.18.6 Further Reading
1. De Cesare A, Fiori E, Burza A, et al. Malignant fibrous histiocytoma

of the breast. Report of two cases and review of the literature. Anti-
cancer Res 2005;25:505–508.

2. Hocevar M, Marinsek ZP, Zidar A. Myxofibrosarcoma of the breast
as an unusual variant of malignant fibrous histiocytoma: report of a
case. Surg Today 2004;34:752–754.

3. Iellin A, Waizbard E, Levine T, et al. Malignant fibrous histiocytoma
of the breast. Int Surg 1990;75:63–66.

4. Jones MW, Norris HJ, Wargotz ES, et al. Fibrosarcoma – malignant
fibrous histiocytoma of the breast. Am J Surg Pathol 1992;16:667–
674.

5. Meister P. Malignant fibrous histiocytoma: histomorphological pat-
tern or tumor type. Pathol Res Pract 1996;192:877–881.

6. Tamir G, Nobel M, Hauben DJ, Sandbank J. Malignant fibrous histi-
ocytoma of the breast. Eur J Surg Oncol 1995;21:210–211.

7. Vera- Sampere F, LIombart-Bosch A. Malignant fibrohistiocytoma
of the breast: Primary and post-irradiation variant: an ultrastruc-
tural study. Pathol Res Pract 1984;178:289–296.
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14.19 Osteosarcoma

14.19.1 Definition
A malignant mesenchymal tumor composed of spindle cells that
produce osteoid and/or bone together with cartilage in some
cases.

14.19.2 Synonym
Osteogenic sarcoma

14.19.3 Macroscopy
Sharply defined and lobulated tumor, often described as gritty
under the knife. Variation of consistency from firm to hard. The
cut surface varies from soft and gelatinous to firm or hard grey-
ish-white. Cavitation and necrosis are seen in larger tumors.
Gross calcification may be visible and palpable.

14.19.4 Microscopic Features (Fig. 96)
● Despite its grossly well-demarcated appearance, the tumor

shows at least focally infiltrative margins.
● The tumor cells are composed of spindle to oval cells with

variable amounts of osteoid (osseous) tissue; cartilage is pres-
ent in over a third of cases.

● In the fibroblastic type, the tumor cells are predominantly
monomorphic. In the osteoblastic variant, the tumor cells are
larger and polygonal, proliferating among branching trabecu-
lae of bone and osteoid. The tumor cells in the osteoclastic
variant are very large and form aggregates of osteoclastic
giant cells admixed with atypical plump cells.

● Some areas of the tumor can be bland-looking with layers of
osseous tissue alternating with uniform spindle cells.

Caution

● In rare cases, mammary osteosarcoma can be extremely
bland in appearance and may easily be underestimated as a
benign metaplastic change or myositis ossificans, even by
experienced bone pathologists. Focal infiltrative pattern and
increased mitotic activity in an osteogenic mammary tumor
should, however, raise the possibility of malignancy.

● Extensive sampling of the tumor is crucial; an origin in a high-
grade (malignant) phylloides tumor or metaplastic carcinoma
(carcinosarcoma) should always be considered and excluded.

14.19.5 Additional Comments
Osteosarcoma is a highly aggressive tumor with an overall 5-year
survival of less than 40%. Metastases to the lungs are common.
Axillary lymph node metastases are extremely rare.

Osteoclastoma: Most of the tumors probably reflect variants of
osteosarcoma with minimal osteoid production.

Chondrosarcoma: Pure chondrosarcoma of the breast is extreme-
ly rare. However, it can occur as a malignant mesenchymal com-
ponent of a high-grade (malignant) phylloides tumor or as part
of a metaplastic carcinoma with chondroid differentiation (car-
cinosarcoma, matrix-producing carcinoma).

14.19.6 Further Reading
1. Beltaos E, Banerjee TK. Chondrosarcoma of the breast. Report of

2 cases. Am J Clin Pathol 1979;71:345–349.
2. Farrugia DC, Rashid AMF, Parker MC. Primary osteosarcoma of the

breast. Eur J Surg Oncol 1995;21:686–688.
3. Going JJ, Lumsden AB, Anderson TJ. A classical osteogenic sarcoma

of the breast: Histology, immunohistochemistry, and ultrastructure.
Histopathology 1986;10:631–641.

4. Ladefaged C, Nielsen BB. Primary chondrosarcoma of the breast: a
case report and review of the literature. Breast 1994;10:26–28.

5. Ramadi S, Doussis-Anagnostopoulu I, Mac Gee W. Primary osteo-
sarcoma of the breast. Pathol Res Pract 1995;191:471–474.

6. Rudman F Jr, Stanec S, Stanec M, et al. Rare complication of breast
cancer irradiation: postirradiation osteosarcoma. Ann Plast Surg
2002;48:318–322.

7. Silver SA, Tavassoli FA. Primary osteogenic sarcoma of the breast. A
clinicopathologic analysis of 50 cases. Am J Surg Pathol 1998;22:
925–933.

8. Sonn RL, Alpern JB. Osteogenic sarcoma of the breast arising in a
cystosarcoma phyllodes. Am J Osteopath Assn 1983;321–323.

9. Tsubochi H, Sato N, Kaimori M, Imai T. Osteosarcomatous differen-
tiation in lung metastases from a malignant phyllodes tumour of
the breast. J Clin Pathol 2004;57:432–434.

14.20 Spindle Cell Sarcoma,
Not Otherwise Specified 
(NOS-Type Mammary Sarcoma)

14.20.1 Definition
Rare primary sarcoma of the breast with no specific differentia-
tion; a sarcoma that cannot be subclassified based on morpholo-
gy and immunohistochemistry.

14.20.2 Synonym
Stromal sarcoma

14.20.3 Macroscopy
Well-demarcated, lobulated fleshy tumor with greyish-white to
tan cut surface with or without necrosis.

14.20.4 Microscopic Features (Fig. 97)
● Despite grossly sharp circumscription, irregular and infiltrat-

ing borders are present in some areas of the tumor.
● Sarcomatoid appearance of tumor cells shows spindle cells

with no recognizable specific mesenchymal differentiation.
Interlacing spindle cell fascicles with varying amounts of in-
terspersed collagen bundles are evident.

● Infiltration of the ducts and lobules is a common finding.
● Significant cytologic (nuclear) atypia and numerous and

often atypical mitoses are often present.
● A biphasic (phylloides) tumor component is absent.
● There is no association with malignant epithelial cells (carci-

noma).
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14.20.5 Immunoprofile
The tumor cells are negative for several epithelial markers.
Whereas cytokeratins (pancytokeratin, CK5/6, CK14, CK34BE12),
CD34, desmin, and h-caldesmon are not expressed, the tumors
almost always show a positive reaction for CD10. Some of
the myoepithelial markers such as CD29, SM actin, p63, and
calponin may show positive immunoreaction in the tumor cells
(focal positivity). ER, PR, and AR are negative. Most cases are
positive for EGFR (HER1) [3].

Caution

● Spindle cell sarcoma, NOS type, should be distinguished from
fibromatosis, metaplastic (sarcomatoid) carcinoma, and
sarcomatous overgrowth in a high-grade phylloides tumor.
Extensive sampling is crucial in order to exclude a biphasic
fibroepithelial pattern (phylloides tumor) or a more recogniz-
able epithelial component in a metaplastic (sarcomatoid) car-
cinoma. Spindle cell sarcoma, NOS type should not be diag-
nosed without adequate sampling and immunohistochem-
istry.

● Because some NOS-type sarcomas with CD10 expression 
and most metaplastic (sarcomatoid) carcinomas show posi-
tivity for CD29, SMA, and p63, differential diagnosis can be 
extremely difficult and requires extensive immunohisto-
chemical evaluation. The immunophenotype of NOS-type
sarcoma suggests that this malignant neoplasm represents 
a mammary sarcoma variant with myoepithelial features 
(differentiation) [3].

14.20.6 Additional Comments
Using the above-mentioned definition and after excluding other
more common spindle cell tumors of the breast, primary NOS-
type sarcomas of the breast are very rare. In the past, several ex-
amples of fibrosarcoma or liposarcoma have been reported as
stromal sarcoma. It is likely that most examples of primary MFH
in the breast actually represent undifferentiated spindle cell sar-
coma that cannot be subclassified further.

14.20.7 Further Reading
1. Berg JW, De Cosse JJ, Fracchia AA, et al. Stromal sarcoma of the

breast. Cancer 1962;15:418–424.
2. Callery CD, Rosen PP, Kinne DW. Sarcoma of the breast. A study of

32 patients with reappraisal of classification and therapy. Ann Surg
1985;201:527–532.

3. Leibl S, Moinfar F. Mammary NOS-type sarcoma with CD10 expres-
sion. A rare entity with features of myoepithelial differentiation. Am
J Surg Pathol 2006;30:450–456.

4. Pollard SG, Marks, Temple LN, et al. Breast sarcoma. A clinicopatho-
logic review of 25 cases. Cancer 1990;66:941–944.

5. Terrier PH, Terrier-Lacombe MJ, Mouriesse H, et al. Primary breast
sarcoma: a review of 33 cases with immunohistochemistry and
prognostic factors. Breast Cancer Res Treat 1989;13:39–48.

14

Chapter  14390 Mesenchymal Lesions/Tumors



Chapter  14

14

392 Mesenchymal Lesions/Tumors

Fig. 91: Nodular (tumorous) pseudo-
angiomatous stromal hyperplasia.

Case history: A 45-year-old woman presented with
a well-demarcated firm tumor in her right breast.

Fig. 91.1: Cut surface of the excised tumor show-
ing a well-demarcated, fibrous yellow to greyish-
white tumor. The gross appearance of the tumor is
similar to that of a fibroadenoma.

Fig. 91.2: Low magnification of the nodule reveals
numerous slit-like, anastomosing empty spaces in a
dense collagenous stroma.

Fig. 91.3: The spaces are empty and lined by spin-
dle cells.

Fig. 91.4: Higher magnification displaying spindle
cells at the margins of the spaces closely resem-
bling endothelial cells.

Fig. 91.5: A few areas of the nodule show a more
epithelioid appearance of the stromal cells (epithe-
lioid myofibroblasts) with vacuolated or pale cyto-
plasm.

Fig. 91.6: Higher magnification of fibroblasts/myo-
fibroblasts showing elongated nuclei. The tumor
cells do not show increased mitotic activity.

Fig. 91: Final remarks

● This is an example of nodular or tumorous
pseudoangiomatous stromal hyperplasia that
represents a benign myofibroblastic prolifera-
tion with pseudovascular stromal alteration.
The spindle cells at the margins of the anasto-
mosing spaces are negative for endothelial
markers such as CD31 and factor VIII-related
antigen. The spindle cells are positive, how-
ever, for smooth muscle actin.

● The main differential diagnosis in this case 
is a low-grade angiosarcoma. The negative 
reaction for endothelial markers and lack of
any destructive growth pattern or infiltration
of lobules exclude the possibility of angiosar-
coma.
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Fig. 92: Myofibroblastoma.

Case history: A 41-year-old man with a well-circum-
scribed firm and mobile tumor in his left breast.

Fig. 92.1: The excisional biopsy shows a well-de-
marcated firm and rubbery, greyish-white tumor
with lobulated external surface.

Fig. 92.2: Low magnification of the tumor display-
ing a well-circumscribed expansile tumor.

Fig. 92.3: and Fig. 92.4: The tumor is composed of
uniform, ovoid to spindle-shaped cells arranged in
short intersecting fascicles.

Figs. 92.5 and 92.6: The tumor cells show pale to
eosinophilic cytoplasm with round to elongated
nuclei. The short fascicles are interrupted by thick
and brightly eosinophilic collagen bands. There is
no significant nuclear atypia or increased mitotic
activity.

Fig. 92: Final remarks

● The main differential diagnosis in this case is 
a sarcomatoid (metaplastic) carcinoma with
myoepithelial differentiation (malignant myo-
epithelioma). While the tumor cells in this 
case were positive for vimentin and focally 
expressed desmin and CD34, they were com-
pletely negative for several cytokeratins 
(pancytokeratin, CK34BE12, CK5/6, and CK14).
The results of immunohistochemistry in this
case (not shown) confirmed the diagnosis of
myofibroblastoma.
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Fig. 93: Granular cell tumor.

Case history: A 37-year-old woman presented with
an ill-defined firm tumor in the upper outer quad-
rant of her right breast. Mammography revealed a
tumor with infiltrative borders. Excisional biopsy
showed a greyish-white to yellow tumor (1.7 cm).

Figs. 93.1 and 93.2: Excisional biopsy of the lesion
showing a tumor with irregular and infiltrative bor-
ders.

Figs. 93.3 and 93.4: The tumor is composed of
solid nests, clusters, or cords of uniform round to
polygonal cells.

Fig. 93.5: Uniform round to polygonal cells with
granular eosinophilic cytoplasm. The tumor cells
show small round nuclei.

Fig. 93.6: Focally, there are a few cells with hyper-
chromatic and large nuclei.

Figs. 93.7 and 93.8: Immunohistochemistry for
S100 protein displays a diffuse positivity of tumor
cells. Note the infiltrative pattern of the tumor cells.
The tumor cells were negative for pancytokeratin
(not shown).

Fig. 93: Final remarks

● The differential diagnoses in this case should
include infiltrating lobular carcinoma, histio-
cytoid carcinoma, and apocrine carcinoma.
Note that granular cell tumors are negative for
cytokeratin but positive for S100 protein.

● The vast majority of granular cell tumors of
the breast are clinically benign. After incom-
plete excision of this mesenchymal tumor,
local recurrence may occur. In very rare cases,
granular cell tumors may be associated with
high-grade nuclear atypia, high mitotic activi-
ty, and tumor necrosis. These atypical features
suggest an aggressive clinical behavior and
therefore should be documented in a surgical
pathology report.
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Fig. 94: Angiosarcoma.

Case history: A 55-year-old woman with a history of
invasive ductal carcinoma (pT1c, G2) of the left
breast was treated by wide local excision and post-
operative radiation therapy. Four years later, she
presented with a palpable ill-defined tumor of her
left breast. The skin of the breast showed several
red to blue papules. A needle core biopsy showed a
vascular neoplasm with highly atypical endothelial
cells, consistent with an angiosarcoma. A modified
radical mastectomy was finally performed.

Figs. 94.1 and 94.2: The skin of the mastectomy
specimen shows numerous red to blue or brown
papules that are partly well-circumscribed and
partly ill-defined.

Fig. 94.3: Cut surface of the tumor showing nod-
ules and hemorrhagic areas under the skin.

Fig. 94.4: Low magnification of the tumor shows a
vascular proliferation with hemorrhagic areas.

Fig. 94.5: Several irregular anastomosing vascular
channels lined by endothelial cells.

Fig. 94.6: A vascular tumor with infiltration of 
adipose tissue. Note the solid aggregates of tumor
cells with hyperchromatic nuclei.
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Fig. 94.7: Several areas of the tumor show infiltra-
tion around and into lobular stroma. Note irregular,
anastomosing channels lined by one or more layers
of atypical endothelial cells.

Fig. 94.8: Some areas of the tumor display tufts of
atypical endothelial cells.

Fig. 94.9: Several areas of the tumor show solid
aggregates of spindle cells with enlarged and
hyperchromatic nuclei.

Figs. 94.10 and 94.11: Higher magnification of the
tumor displays spindle (endothelial) cells with high-
grade nuclear atypia. Note the irregular chromatin
distribution and nuclear pleomorphism.

Fig. 94.12: Immunohistochemistry for CD31 deco-
rating endothelial cells of angiosarcoma with anas-
tomosing channels and irregular arrangements of
vascular spaces.

Fig. 94: Final remarks

● This is an example of angiosarcoma occurring
years after breast surgery and local radiother-
apy. Based on the degree of nuclear atypia 
and admixture of interanastomosing vascular
channels with solid areas of spindle cells, this
tumor is classified as high-grade angiosarco-
ma.
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Fig. 95: Leiomyoma of the breast.

Case history: A 61-year-old woman presented with
a well-defined soft to firm tumor in the upper inner
quadrant of her left breast. The tumor was 7 cm 
in greatest diameter. A needle core biopsy of the 
tumor revealed a mesenchymal tumor with smooth
muscle differentiation (leiomyoma?).

Fig. 95.1: The tumor shows a greyish-white cut
surface with focal areas of hemorrhage (core nee-
dle biopsy!).

Figs. 95.2 and 95.3: Low magnification of the tu-
mor displays interlacing bundles of fusiform mes-
enchymal tumor cells.

Figs. 95.4 and 95.5: Higher magnification shows
bundles of smooth muscle cells. Note the fibrillar
and eosinophilic cytoplasm and the lack of nuclear
atypia.

Fig. 95.6: Focally, the tumor shows aggregates 
of epithelioid cells. There is no cytologic atypia,
mitotic activity, or tumor necrosis.

Figs. 95.7 and 95.8: Immunohistochemistry for
smooth muscle actin shows an intense and diffuse
positive reaction in the tumor cells. Other markers
such as smooth muscle myosin (heavy-chain) and
h-caldesmon were also positive (not shown).

Fig. 95: Final remarks

● Primary smooth muscle tumors of the breast
are very rare and should be diagnosed cau-
tiously. As in this case, a mammary leiomyoma
should show no cytologic atypia or increased
mitotic activity.

● Sarcomatoid (metaplastic) carcinoma should
be included in the differential diagnosis.
Immunohistochemistry for cytokeratins (pan-
cytokeratin, CK34BE12, CK5/6, CK14) needs to
be done to exclude the possibility of a sarco-
matoid carcinoma. It is of note, however, that
mammary and extramammary smooth mus-
cle tumors often show a weak, granular cyto-
plasmic reaction for pancytokeratin. In con-
trast, the immunoreaction for pancytokeratin
in sarcomatoid (metaplastic) carcinoma is
intense and membranous. Furthermore, as 
apposed to sarcomatoid carcinomas, smooth
muscle tumors are negative for high molecu-
lar weight cytokeratin or basal-type cytoker-
atins such as CK5/6, CK14, and CK34BE12.
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Fig. 96: Osteogenic sarcoma.

Case history: A 70-year-old woman presented with
a 4-cm hard tumor in the upper, outer quadrant of
her left breast. Excisional biopsy was performed
and showed a sharply defined and lobulated 
soft gelatinous to hard greyish-white tumor
(4¥2.5¥1.5 cm).The tumor was grossly described as
gritty under the knife.

Figs. 96.1 and 96.2: The tumor is composed of
spindle to oval tumor cells with variable amounts of
osteoid or osseous tissue.

Fig. 96.3: Mononuclear and multinuclear tumor
cells proliferating among branching trabeculae of
bone and osteoid.

Fig. 96.4: Osteoclastic tumor cells admixed with
atypical plump stromal cells.

Figs. 96.5 and 96.6: While some areas of the tumor
appear benign with layers of osseous tissue alter-
nating with uniform spindle cells, several other
areas reveal atypical cells with hyperchromatic and
large nuclei. The tumor also showed an infiltrating
growth pattern focally (not shown).

Fig. 96: Final remarks

● Primary osteogenic sarcoma (osteosarcoma)
of the breast is extremely rare. One should 
always exclude the possibility of a metaplastic
(sarcomatoid) carcinoma and a phylloides 
tumor before calling a tumor a primary (osteo)
sarcoma. Extensive sampling of the tumor in
this case did not reveal a phylloides tumor.
Immunohistochemistry for several cytoker-
atins was also negative in the tumor cells.
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Fig. 97: High-grade sarcoma, not otherwise
specified (sarcoma, NOS-type).

Case history: A 46-year-old woman presented with
a rapidly growing firm tumor of her right breast. A
needle core biopsy of the tumor revealed a high-
grade malignant tumor (metaplastic carcinoma?
sarcoma?). A modified radical mastectomy was per-
formed.

Fig. 97.1: Massive enlargement of the right breast
due to a rapidly growing tumor

Fig. 97.2: Mastectomy specimen showing a large
(13 cm) tumor. The cut surface of the tumor is part-
ly greyish-white and shows several areas of hemor-
rhage and necrosis. The tumor also infiltrates into
the pectoralis muscles. (Courtesy of Drs. A. Roessner
and P. Buhtz, Magdeburg, Germany).

Figs. 97.3 and 97.4: The tumor has a sarcomatoid
appearance showing spindle cells with no recog-
nizable mesenchymal differentiation. In some areas
of the malignant tumor, interlacing spindle cell fas-
cicles are present.

Fig. 97.5: Significant nuclear atypia and numerous
mitoses are present.

Fig. 97.6: Higher magnification reveals moderate
to severe nuclear atypia. Even after extensive
search, there was no biphasic or phylloides tumor.
There was no association with recognizable malig-
nant epithelial tumor cells.

Fig. 97.7: Immunohistochemically, the tumor cells
are positive for p63, which is a myoepithelial (or
basal cell) marker. The tumor cells were, however,
completely negative for several cytokeratins such
as pancytokeratin, CK34BE12, CK5/6, and CK14 (not
shown).

Fig. 97.8: Immunohistochemistry for CD10 reveals
a diffuse and intense positive reaction in the tumor
cells. The tumor cells also focally showed a positive
reaction for smooth muscle actin (not shown).

Fig. 97: Final remarks

● This case demonstrates an example of high-
grade sarcoma of the breast with no recogniz-
able specific differentiation. The most appro-
priate designation for this very rare variant of
malignant breast tumor is NOS sarcoma.

● The major differential diagnoses in this case
are fibromatosis, metaplastic (sarcomatoid)
carcinoma, and sarcomatous overgrowth in 
a high-grade phylloides tumor. Spindle cell
sarcoma, NOS type should not be diagnosed
without extensive sampling and performance
of immunohistochemistry. Note that like sar-
comatoid (metaplastic) carcinoma that often
shows myoepithelial differentiation, NOS-type
sarcoma of the breast also exhibits some 
myoepithelial cell differentiation based on 
immunohistochemical markers such as CD10,
p63, and smooth muscle actin. In contrast to
sarcomatoid (metaplastic) carcinoma, the tu-
mor cells in NOS-type sarcoma are completely
negative for cytokeratins such as pancyto-
keratin, CK34BE12, CK5/6, CK14, and CK17.
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15.1 Background

The appearance of myoepithelial cells varies significantly from a
bipolar “naked” nuclei with very scant cytoplasm to cells with
rounded nuclei with abundant eosinophilic or clear cytoplasm.
Several benign and malignant neoplasms in the breast are main-
ly or partly related to myoepithelial cells. Myoepithelial lesions
such as hypertrophy or hyperplasia, adenomyoepithelioma, car-
cinoma arising in the background of adenomyoepithelioma, and
carcinoma with MEC differentiation (myoepithelial carcinoma)
are the subjects of this chapter. Adenoid cystic carcinoma,
which is also related to myoepithelial cells, is discussed else-
where (breast carcinomas, special types).

15.2 Immunoprofile

It is important to keep in mind that myoepithelial cells can be
positive for some of the “myoepithelial markers” but completely
negative for others. The immunoreactivity of myoepithelial cells
is often a matter of differentiation and function of the cells and,
therefore, can vary significantly, even within the same lesion.

Currently, no single specific myoepithelial marker is available.
But a number of myoepithelial markers can be used reliably,
particularly in combination and in association with the mor-
phology.

Myoepithelial cells are commonly positive for smooth muscle
(SM) actin, calponin, SM myosin (heavy chain), S100 protein,
CD10, and p63. Recent markers include 14-3-3 sigma, CD29, and
nerve growth factor receptor (NGFR/p75) [18, 20, 22, 24, 25].

Normal and neoplastic myoepithelial cells are very often pos-
itive for SM actin, S100 protein, CD10, and p63. In difficult cases,
at least two of these markers should be used in combination. The
immunoreaction for these markers can be diffuse and intense or
focal. Basal-type cytokeratins such as CK5/6, CK14, and CK17 are
usually positive in MEC, and they can also be positive in some lu-
minal epithelial cells. These cytokeratins should not be used
alone as reliable markers for myoepithelial cells. Estrogen recep-
tor (ER), progesterone receptor (PR), and androgen receptor
(AR) are characteristically negative in normal and neoplastic
myoepithelial cells. Desmin is also negative.

CHAPTER 15 Myoepithelial Lesions/Neoplasms

15.3 Myoepithelial Cell Hypertrophy

15.3.1 Definition
Prominent presence of a myoepithelial cell layer characterized
by enlargement of cells with abundant cytoplasm.

15.3.2 Microscopic Features (Fig. 98)
● Even at low magnification, a distinct cell population of basally

located cells surrounding luminal epithelial cells of ducts and
lobules is present.

● At higher magnification, one cell layer of enlarged myoepithe-
lial cells with abundant clear or eosinophilic cytoplasm is
evident.

● Sometimes a plasmacytoid appearance of myoepithelial cells
with eccentric nuclear position can be observed. A hobnail
pattern of myoepithelial cells can rarely be found.

● Myoepithelial cells may show a myoid look, with spindle-
shaped cells with deep eosinophilic, fibrillar cytoplasm (also
called as myoid differentiation).

● Association with adenosis, epithelial hyperplasia, and papillo-
ma is not infrequent.

15.3.3 Additional Comments
By definition, hypertrophy should be distinguished from hyper-
plasia of myoepithelial cells; whereas in hypertrophy there is
only one layer of enlarged myoepithelial cells, myoepithelial cell
hyperplasia or myoepitheliosis is characterized by a numerical
increase of myoepithelial cells with or without enlargement of
such individual cells.

In rare cases, myoepithelial cell hypertrophy may be associ-
ated with some degree of nuclear atypia. The significance of
atypia in that setting is not clear.

15.4 Myoepitheliosis (Myoepithelial Hyperplasia)

15.4.1 Definition
Hyperplasia of myoepithelial cells growing into and/or around
small ducts and lobules. Often a microscopic, multifocal finding.

15.4.2 Macroscopy
Either normal or firm irregular area of the cut surface.

15.4.3 Microscopic Features
● Usually, there is a multifocal proliferation of myoepithelial

cells in the peripheral duct system (terminal duct/lobular
units).



● Spindle, round, or cuboidal myoepithelial cells are evident,
with eosinophilic or clear cytoplasm.

● Rarely, a plasmacytoid appearance is seen.
● The cuboidal cells may show longitudinal nuclear grooves

mimicking transitional cells.
● Mitotic activity and nuclear atypia may rarely be present.
● Association with (sclerosing) adenosis and peripheral intra-

ductal papilloma can occur.

15.4.4 Additional Comments
The presence of significant nuclear atypia in myoepitheliosis
warrants a designation of atypical myoepitheliosis. The clinical
significance of atypia in that setting is, however, not investigated.

In some cases of adenosis, prominent myoepithelial hypertro-
phy and hyperplasia may occur; these cases have been designat-
ed adenomyoepithelial adenosis. The distinction between ade-
nomyoepithelial adenosis and small adenomyoepithelioma,
however, is subjective and not well defined.

15.5 Adenomyoepithelioma

15.5.1 Definition
A solitary and often centrally located tumor composed of prolif-
erating myoepithelial cells around small epithelial-lined spaces.

15.5.2 Macroscopy
Sharply delineated, round to multilobulated tumor with firm to
rubbery consistency and greyish-white, yellow, or pink cut sur-
face. Some cases may show irregular and infiltrating margins. In
large tumors, cystic areas and necrosis may occur.

15.5.3 Microscopic Features (Fig. 99)
● Most adenomyoepitheliomas are circumscribed, showing

aggregates of nodules.
● Layers or aggregates of myoepithelial cells around epithelial

lined spaces are evident.
● The tumor often shows a lobulated growth pattern. Prominent

spindle cells or a tubular pattern may also be present.
● The lobulated type (variant) of adenomyoepithelioma dis-

plays solid nests of myoepithelial cells with eosinophilic or
clear cytoplasm proliferating around compressed epithelial
cells.

● Rounded aggregates of tumor cells may infiltrate into the sur-
rounding normal breast tissue.

● Focal or multifocal necrosis may be seen.
● Neoplastic myoepithelial cells with a plasmacytoid appear-

ance showing abundant eosinophilic cytoplasm and eccen-
trally located nuclei may be present.

● The tubular variant often has ill-defined margins and displays
rounded tubules lined by easily identifiable luminal epithelial
and basally located myoepithelial cells.

● Sometimes spindle cells are the predominant cell component,
with few epithelial-lined spaces.

● Many tumors have one or more nodules in which there is a
focal papillary growth pattern.

● Up to three mitotic figures per 10 hpf may be seen in myo-
epithelial cells.

● Apocrine and mucinous metaplasia can be present. Apocrine
metaplastic cells may show some degree of nuclear variation
and atypia.

● Central hyalinization, particularly in the lobulated variant, is a
common finding.

● Satellite nodules adjacent to the lobulated variant can be seen
in some cases.

● Intraductal papillary configurations extending into ducts out-
side the gross tumorous lesion may be observed.

● Rarely, areas of squamous metaplasia or sebaceous differenti-
ation are present.

● Rarely, chondroid metaplasia and a pattern closely similar to
salivary gland pleomorphic adenoma may occur.

Caution

● An adenomyoepithelioma with combined atypical features
including high-grade nuclear atypia, increased mitotic activi-
ty (more than three mitosis per 10 hpf ), and focally infiltrative
margins should be interpreted very cautiously; these features
would strongly favor a carcinoma arising in the background
of adenomyoepithelioma. If there is no clear-cut invasive car-
cinoma, wide local excision of the atypical adenomyoepithe-
lioma with close clinical follow-up is recommended.

15.5.4 Additional Comments
Some investigators regard most adenomyoepitheliomas as a
variant of intraductal papillomas that are associated with promi-
nent myoepithelial hyperplasia. On the other hand, it has been
suggested that some adenomyoepitheliomas may represent a
variant of nodular adenosis (adenosis tumor) with significant
myoepithelial hypertrophy and hyperplasia (adenomyoepithelial
adenosis) [11, 12].

The group of tumors sometimes referred to as mixed tumors
or pleomorphic adenomas of the breast are mostly variants of
adenomyoepithelioma.

The majority of adenomyoepitheliomas are benign. Tumors
with infiltrating margins or those with high mitotic activity have
a potential for recurrence and/or distant (lung) metastases [2, 4,
8, 15, 17, 25, 26].
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15.6 Sarcomatoid Carcinoma with Myoepithelial 
Differentiation (Myoepithelial Carcinoma,
Malignant Myoepithelioma)

15.6.1 Definition
A malignant epithelial spindle cell tumor with immunoprofile of
myoepithelial cells (myoepithelial differentiation).

15.6.2 Macroscopy
A solitary firm to rubbery greyish-white tumor, often with irreg-
ular and infiltrating margins.

15.6.3 Microscopic Features (Figs. 69–73)
● The tumor is composed almost entirely of interlacing spin-

dled cells without a glandular component. The hallmark of the
tumor is a sarcomatoid appearance.

● A storiform pattern is often present.
● Significant nuclear atypia and numerous mitotic figures are

often readily present .
● Rarely, the tumor cells appear very bland (low-grade carcino-

ma).
● Giant tumor cells with bizarre hyperchromatic nuclei may be

present.
● Infiltration of the surrounding normal breast tissue is com-

mon.
● Aggregates of collagen and prominent central hyalinization

may be present.
● Refer also to the section on metaplastic carcinoma.

Caution

● The differential diagnosis includes sarcomatous overgrowth
in a phylloides tumor; mammary sarcoma, NOS type; spindle
cell variant of squamous cell (metaplastic) carcinoma; fibro-
matosis; and myofibroblastic neoplasms.

● Carcinoma with myoepithelial differentiation can easily be
mistaken for sarcoma. Primary mammary sarcoma without
association with high-grade phylloides tumors are, however,
extremely rare and should be diagnosed very cautiously;
immunohistochemistry for a variety of cytokeratins and
myoepithelial markers is often necessary to identify or ex-
clude a carcinoma with myoepithelial differentiation.

● Occasionally, spindle cell carcinomas with myoepithelial 
cell differentiation reveal very bland-looking nuclei and no
increased mitotic activity. These features can easily be misin-
terpreted as reactive stromal changes.

● Carcinoma with myoepithelial differentiation (myoepithelial
carcinoma) usually show at least a focal positive immunoreac-
tivity for basal-type cytokeratins such as CK5/6, CK34BE12,
CK14, or CK17 (carcinoma with basal-like differentiation). A
myoepithelial differentiation can be recognized after per-
formance of immunohistochemistry for SM actin, p63, CD10,
or CD29. Two more recently introduced myoepithelial mark-
ers include 14-3-3 sigma and p75 neurotrophin receptor
(nerve growth factor receptor, NGFR/p75), which are fre-
quently positive in tumors with myoepithelial differentiation.

15
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15.6.4 Additional Comments
Sarcomatoid carcinoma of the breast with myoepithelial differ-
entiation has also been designated myoepithelial carcinoma or
malignant myoepithelioma. Based on the morphology, immuno-
histochemistry, and ultrastructural features, a myoepithelial ori-
gin of the tumorous spindle cells has been suggested. While a
myoepithelial differentiation can be observed in the vast majori-
ty of such cases, a myoepithelial origin of tumor cells cannot be
proved in most cases and currently remains a matter of specula-
tion [6]. The designation of sarcomatoid carcinoma with myo-
epithelial differentiation therefore seems -more appropriate.

Spindle cell squamous (metaplastic) breast carcinoma typi-
cally shows a positive immunoreaction for basal-type cytoker-
atins and p63 but is negative for actin and CD10 [1, 2, 5, 6, 7a,
8–10].

Like other myoepithelial markers, 14-3-3 sigma protein is not
specific for myoepithelial cells [7b]. In normal human tissues,
the strongest immunoreactivity for 14-3-3 sigma protein is ob-
served in squamous epithelial cells at various sites, followed by
basal and myoepithelial cells of various glands.

15.6.5 Further Reading
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300–309.
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Fig. 98: Myoepithelial cell alterations including
hypertrophy, myoid hypertrophy, and atypia

Figs. 98.1, 98.2, and 98.3: Lobules with myoepithe-
lial cell hypertrophy showing a prominent myo-
epithelial cell layer characterized by enlargement of
cells with abundant cytoplasm. Even at low magni-
fication, a distinct cell population of basally located
cells is present surrounding luminal epithelial cells.

Figs. 98.4, and 98.5: Sometimes myoepithelial cells
may show a myoid look; spindle shaped cells with
deep eosinophilic, fibrillar cytoplasm (myoid differ-
entiation).

Figs. 98.6, 98.7, and 98.8: In rare cases, myoepithe-
lial cell hypertrophy may be associated with signifi-
cant cytologic atypia characterized by enlarged hy-
perchromatic nuclei, irregular nuclear membrane,
and prominent nucleoli. However, the significance
of myoepithelial cell atypia is unclear.

Fig. 98: Final remarks

● By definition, hypertrophy should be distin-
guished from hyperplasia of myoepithelial
cells. In hypertrophy, there is only one layer of
enlarged myoepithelial cells with abundant
cytoplasm. Myoepithelial hyperplasia or myo-
epitheliosis is characterized by a numerical 
increase of myoepithelial cells with or without
enlargement of such individual cells.
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Fig. 99: Adenomyoepithelioma.

Case history: A 66-year-old woman presented with
a solitary and centrally located firm tumor in her
right breast. The excisional biopsy showed a well-
delineated, multilobulated, greyish-white tumor
with firm to rubbery consistency. The tumor meas-
ured 2.9 cm in greatest diameter.

Figs. 99.1 and 99.2: The tumor is predominantly
sharply delineated, revealing a lobulated growth
pattern.

Figs. 99.3 and 99.4: Focally, the tumor shows an
infiltrative growth pattern with irregular nests of
tumor cells with clear cytoplasm.

Fig. 99.5: In addition to solid nests of tumor cells,
several areas of the tumor display a tubular growth
pattern with easily identifiable luminal epithelial
and basally located myoepithelial cells. Note the
clear cell change of the myoepithelial cells.

Fig. 99.6: Areas of the tumor showing elongated
tubules and aggregates of myoepithelial cells with
abundant clear cytoplasm. There is no cytologic
atypia or increased mitotic activity.

Fig. 99.7: Immunohistochemistry for smooth mus-
cle actin demonstrates a prominent myoepithelial
cell component of this tumor. Note the lobulated
growth pattern of the tumor.

Fig. 99.8: Higher magnification of immunoreac-
tion for smooth muscle actin shows positive my-
oepithelial cells and negative luminal epithelial
cells. Several other myoepithelial markers such as
smooth muscle myosin (heavy-chain), calponin,
p63, and CD10 were also positive in this tumor (not
shown).

Fig. 99: Final remarks

● The focal presence of infiltrative growth pat-
tern in an adenomyoepithelioma in the ab-
sence of significant cytologic atypia and/or 
increased mitotic activity (more than three mi-
toses per 10 hpf ) can be ignored and should
not lead to the diagnosis of atypical adeno-
myoepithelioma or adenomyoepithelial carci-
noma.
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16.1 Acute Mastitis (Puerperal Mastitis)

16.1.1 Definition
Acute inflammation of the breast, predominantly composed of
neutrophilic granulocytes, seen mostly in lactating women.

16.1.2 Microscopic Features (Fig. 100)
● Massive aggregates of neutrophilic granulocytes around the

ducts and lobules.
● Intraepithelial infiltration of leukocytes with some reactive

and/or degenerative epithelial changes.
● Focal necrosis may be present.
● In the later stage, granulation tissue with activated fibrob-

lasts/myofibroblasts is present.
● Without antibiotic treatment, the condition usually progress-

es to form an abscess. At a chronic stage, fistulas may develop.

Caution

● Acute inflammation may be associated with severe reactive
epithelial changes showing significant enlargement of nuclei,
a high nuclear-cytoplasmic (N/C) ratio, and prominent nucle-
oli.These changes may occur in areas with usual ductal hyper-
plasia causing diagnostic difficulties. As a rule, the interpreta-
tion of proliferative epithelial lesions in association with acute
(puerperal) mastitis should be conservative.

16.1.3 Additional Comments 
Puerperal mastitis typically occurs within 2–3 weeks of the start
of lactation. The most common organism is Staphylococcus au-
reus transmitted from the infant through the skin (nipple). The
overlying skin becomes edematous and red, an appearance that
may be confused with inflammatory breast carcinoma [4, 15].

16.2 Subareolar Abscess

16.2.1 Definition
A chronic/acute inflammatory condition located in the subareo-
lar or periareolar region that can develop in both lactating and
nonlactating women.
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16.2.2 Microscopic Features
● A localized and relatively well-circumscribed inflammatory

infiltrate predominantly composed of neutrophilic granulo-
cytes in the center of the lesion.

● Macrophages, lymphocytes, and plasma cells are present, par-
ticularly at the periphery of the lesion.

● A fibrous capsule may be present.

16.2.3 Additional Comments 
About 20% of the cases are bilateral, and recurrences develop in
almost 90% of patients. Nipple inversion or retraction can be
found in more than 50% of the cases. Commonly, there is a com-
plete replacement of the native glandular epithelium of the lact-
iferous duct(s) by extensive squamous metaplasia and obstruc-
tion by keratinous and cellular debris [13].

16.3 Plasma Cell Mastitis

16.3.1 Definition
A rare and extreme variant of periductal mastitis (duct ecta-

sia) with an intense plasmacytic reaction to secretion of the
involved ducts.

16.3.2 Macroscopy
Ill-defined area with dilated ducts containing thick, creamy,
white to yellow secretions, often simulating comedo necrosis.

16.3.3 Microscopic Features
● Severe, diffuse, plasma cell infiltrate surrounding the ducts

and lobules.
● Often, a histiocytic reaction with giant cells with or without

granulomas.
● Lipid-rich and thick intraluminal secretory material associat-

ed with desquamated epithelium.
● Often, hyperplasia of ductal epithelium.
● Variable presence of neutrophils and lymphocytes.
● Rarely, periductal fibrosis and obliteration of the ducts.



Caution

● Plasma cell mastitis can easily be mistaken for carcinoma 
clinically and mammographically. Its gross appearance (thick
creamy material) can be misinterpreted as comedo carcino-
ma. The frozen section can be very worrisome; hyperplastic
epithelial cells with reactive and/or degenerative changes
may appear very atypical, even in paraffin sections. It is impor-
tant to note that the distinction between plasma cell mastitis
and comedo carcinoma requires careful analysis of paraffin
sections. In diagnostically difficult cases, immunohistochem-
istry for high molecular weight cytokeratins such as CK5/6 or
CK34BE12 can be very helpful; in contrast to ductal intra-
epithelial neoplasia (DIN; DCIS), hyperplasia associated with
mastitis is always intensely positive for HMW-CK.

16.3.4 Additional Comments 
The vast majority of patients with this condition have a history
of relatively recent pregnancy. Nipple discharge of thick secre-
tion, nipple retraction, and edematous skin changes usually as-
sociated with an ill-defined firm to hard mass are usually present
and closely resemble (inflammatory) breast cancer. Ulceration of
the skin and fistulas may occur. Wide excisional biopsy is the
recommended treatment for this condition [1, 4].

16.4 Idiopathic Granulomatous Mastitis

16.4.1 Definition
A granulomatous inflammation of the breast in the absence of
specific infections, trauma, foreign material, or sarcoidosis.

16.4.2 Synonym
Granulomatous lobular mastitis

16.4.3 Macroscopy
A palpable mass with firm-to-hard consistency and a greyish-
white to tan cut surface with a faintly nodular appearance.

16.4.4 Microscopic Features (Fig. 101)
● Numerous granulomas involving and often distorting the lob-

ules.
● Granulomas extend to the surrounding stroma and adjacent

ducts.
● Granulomas are composed of epithelioid histiocytes, Lang-

hans giant cells, lymphocytes, and plasma cells.
● Occasional eosinophils may be found within and around the

involved lobules.
● Rarely, squamous metaplasia and foreign body giant cells are

identified.
● Fat necrosis and microabscess formation are not uncommon.
● Focal lactational changes may be seen in lobules.
● Duct ectasia with or without periductal fibrosis may be pres-

ent.
● There is no vasculitis. Stains and cultures for bacteria, acid-

fast organisms, and fungi are all negative.

16.4.5 Differential Diagnosis
Tuberculosis, sarcoidosis, cat scratch disease, and reaction to for-
eign material need to be excluded. A granulomatous reaction to
DIN (DCIS) or invasive carcinoma should be taken into consid-
eration.

16.4.6 Additional Comments 
The diagnosis of idiopathic granulomatous mastitis should be
made after excluding a specific infection or other disease process
in granulomatous mastitis, including systemic autoimmune
diseases. The exact pathogenesis of this disease is unknown. The
changes may reflect a localized autoimmune reaction to the
retained and extravasated fat and protein-rich secretions.

Hyperprolactinemia has been rarely reported in patients with
granulomatous mastitis.

The lesion can simulate malignancy, both clinically and mam-
mographically [3, 5, 17, 20, 21, 23].

16.5 Lymphocytic Mastitis (Diabetic Mastopathy)

16.5.1 Definition
A chronic inflammation of the breast composed of mature lym-
phocytes, occurring mostly in association with extramammary
autoimmune diseases such as type I diabetes mellitus or
Hashimoto’s thyroiditis.

16.5.2 Macroscopy
Mostly ill-defined fibrous stroma without a visible tumor but
with firm or hard lesions up to 6 cm. Homogeneous greyish-
white cut surface.

16.5.3 Microscopic Features (Fig. 102)
● A predominantly lobulocentric lymphocytic infiltration com-

posing of mature (polyclonal B) lymphocytes.
● A periductal or perivascular pattern of infiltration may occur.
● Collagenous stroma, sometimes with keloidal features, is pres-

ent.
● The affected lobules may show extensive sclerosis and changes

similar to involution.
● Migration of lymphocytes in the epithelial cell layer of the

affected lobules and ducts is a common finding.
● There is increased presence of stromal spindle cells, often

with activated nuclei (fibroblasts/myofibroblasts).
● Polygonal epithelioid stromal cells are present within the col-

lagenous stroma.
● Follicles with germinal centers are rarely formed.
● Fat necrosis, duct ectasia, and multinucleated stromal giant

cells are usually absent.

Caution

● The presence of large epithelioid stromal cells either as isolat-
ed cells or in clusters within the densely collagenous stroma
may be prominent, raising the possibility of carcinoma. The
epithelioid stromal cells, however, are negative for cytokeratin
but positive for vimentin and actin.
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16.5.4 Additional Comments 
Lymphocytic mastitis is commonly associated with type I (in-
sulin-dependent) but not type II diabetes mellitus [24]. Several
reports have also documented an association of the lesion with
thyroiditis and arthropathy, raising the possibility of an auto-
immune disease with mammary manifestation [19]. Lympho-
epithelial lesions, a finding commonly associated with extran-
odal marginal zone B-cell/mucosa-associated lymphoid tissue
(MALT) lymphomas, are often present in lymphocytic mastitis.
Although an association with malignant lymphoma of the breast
has been speculated by a few studies, a recent study found no
increased risk for breast lymphoma [24].

16.6 Eosinophilic Mastitis

16.6.1 Definition
A rare type of mammary inflammation characterized by an ex-
tensive eosinophilic infiltrate around ducts and lobules.

16.6.2 Microscopic Features
● Massive infiltration of eosinophilic granulocytes around ducts

and lobules.
● Lymphocytes and plasma cells are often admixed with eosino-

philic infiltrate.
● A granulomatous reaction may rarely be observed.
● The involved ducts and lobules may display reactive epithelial

changes with enlarged nuclei, high N/C ratio, and prominent
nucleoli.

● There is no morphological evidence for a parasitic infestation.

Caution

● An intense eosinophilic mastitis can be associated with se-
vere reactive epithelial changes of the affected ducts and lob-
ules. These changes could easily be mistaken for DIN (DCIS ).
As in other types of mastitis with severe inflammation, a 
conservative approach in interpreting such lesions is recom-
mended. In a difficult case, immunostaining with HMW-CK
(CK5/6) is advised.

16.6.3 Additional Comments
Eosinophilic mastitis is extremely rare and is not associated with
peripheral eosinophilia or an allergic condition. It may reflect a
localized inflammatory reaction to intraluminal secretory mate-
rial [4, 16].

16.7 Silicone Mastitis and Diseases Associated 
with Cosmetic Augmentation

16.7.1 Definition
Inflammatory reaction in the breast after either injection of
liquid silicone (not performed any more!) or silicone implanta-
tion for breast augmentation.

16.7.2 Macroscopy
Greyish-white to tan firm fibromembranous structure adherent
to the implant. In rare cases, marked calcification of the capsule
with a hard, gritty consistency.

16.7.3 Microscopic Features (Fig. 103)
● The capsule shows dense collagenous connective tissue with

(myo)fibroblasts admixed with histiocytes, lymphocytes,
plasma cells, and giant cells of foreign body type.

● The foreign body giant cells in the capsule contain birefrin-
gent material.

● Numerous microcysts (or clusters of small vacuoles) alternate
with coalescent, round empty spaces of various size closely
simulating fat necrosis.

● Numerous histiocytes, foreign body giant cells , and crystals
of varying shapes are located adjacent to the microcysts.

● Synovial metaplasia (either as flat or papillary type) can be
observed in 30–50% of the implant surface of the capsule. The
fibrohistiocytic or metaplastic cells are polarized perpendicu-
lar to the surface.

● There is a distinct zone of capillaries in a region composed of
loosely organized polygonal histiocytic cells incompletely in-
vested by reticulin fibers beneath the synovial-like mem-
brane.

● Calcification with or without bone formation can be found.
● Squamous metaplasia can rarely be observed in the capsule.

Caution

● A prominent papillary synovial metaplasia in the capsule of
the implant may cause diagnostic problems and may be mis-
taken for papillary carcinoma. Empty microcysts or irregular
clusters of vacuoles should not be misinterpreted as liposar-
coma!

16.7.4 Additional Comments
The lining cells in synovial-like membrane (synovial metaplasia)
display immunohistochemical properties similar to those of
synovial cells; they are positive for vimentin, CD68, alpha1-
antichymotrypsin, and lysozyme. Immunostains for cyto-
keratins and factor VIII are negative. Electron microscopic ex-
aminations have confirmed synovial-like cells in the capsule of
the implants [10, 11, 14, 18].

Complications of silicone implants include infection, marked
capsule formation with chest wall pain, rupture, and hemor-
rhage.
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16.9 Pathologic Effects of Adjuvant Radiotherapy

16.9.1 Microscopic Features (Fig. 104)
● The major changes in normal breast tissue occur in terminal

duct-lobular units and include epithelial atrophy, intralobular
sclerosis, thickening of periacinar and periductular basement
membranes, and mild to marked cytologic atypia of epithelial
cells. In some cases, atypical (myo)fibroblasts with enlarged

and hyperchromatic nuclei in the intralobular or interlobular
stroma may be present.

● The effects on the larger normal ducts are usually less pro-
nounced.

● Radiation-induced vascular changes include endothelial atyp-
ia, degenerative changes and fragmentation of elastica, and in-
timal proliferation. These changes may lead to vascular sclero-
sis. Marked cytological atypia in the endothelial cells of capil-
laries can also be observed.

● Marked cytologic atypia in apocrine metaplasia often occurs.
● Ductal and lobular intraepithelial neoplasia (DIN, LIN) usual-

ly do not show prominent alterations; in particular, low-grade
lesions remain largely intact. The neoplastic cells of DIN
(DCIS), however, may show isolated bizarre nuclei with a de-
generative chromatin pattern (smudge chromatin structure)
or cells with large cytoplasmic vacuoles.

Caution

● Radiation-induced cytologic atypia may occur in epithelial,
endothelial, or stromal cells, thus causing diagnostic prob-
lems. The atypical cells display enlarged, hyperchromatic
nuclei with an increased N/C ratio.While the nuclei are hyper-
chromatic, the chromatin pattern is blurred (smudge chro-
matin pattern), which is a characteristic feature of degenera-
tive nuclear changes. As a rule, interpretation of cytological
atypia after radiation or chemotherapy should be conserva-
tive.
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16.10 Pathologic Effects 
of (Neo)adjuvant Chemotherapy

16.10.1 Microscopic Features
● The changes in non-neoplastic breast tissue include focal or

diffuse glandular atrophy and cytologic atypia in ductal and
lobular epithelial cells.

● There is a varying degree of stromal fibrosis and elastosis in
areas close to infiltrating carcinoma.
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● A decrease in tumor cellularity and seemingly multifocality of
invasive areas is a common finding.

● In cases with complete response to neoadjuvant (preopera-
tive) chemotherapy, no residual carcinoma can be identified.
These cases may reveal extensive degenerated or necrotic
(infarcted) tissue components with decreased architectural
detail.

● Stromal alterations include edema and granulation tissue
with increased capillaries.

● In cases with partial response, carcinoma cells may show
large, hyperchromatic, and sometimes bizarre or pleomorphic
nuclei.

● Numerous lymphatic emboli may be observed even after sig-
nificant response to the chemotherapy.

● Areas of DIN (DCIS) are frequently present, either unaltered
or with marked degenerative-type atypia showing bizarre
nuclei and a smudge chromatin pattern. The neoplastic cells
of DIN (DCIS) may show cytoplasmic vacuolization.

● Axillary lymph nodes may contain unaltered metastatic foci
even by a complete response of primary tumor. The lymph
nodes may also show extensive fibrosis and atrophy of lym-
phatic tissue with no or very small metastatic foci.

Caution

● In cases with complete response to neoadjuvant chemother-
apy, careful pathologic examination of the entire nonfatty tis-
sues with extensive search for small areas of invasive carcino-
ma is necessary. Immunostaining for cytokeratin is helpful to
identify very small areas of invasion or isolated tumor cells.

● Because of partial response of invasive carcinoma and 
therapy-related fibrosis, a discontinuous pattern of invasion
or multiple foci of invasive carcinoma can be present, simulat-
ing a multifocal carcinoma.

● Use of cytokeratin immunostaining is recommended in
axillary lymph nodes that seem to be free of metastatic breast
carcinoma but that show extensive areas of stromal fibrosis
and other chemotherapy-related alterations.
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16.11 Malignant Lymphoma

16.11.1 Definition
A malignant lymphatic neoplasm of the breast either as primary
or secondary tumor. There are no morphological criteria to sep-
arate primary from secondary malignant lymphomas.

16.11.2 Macroscopy
Solitary well-circumscribed, lobulated, soft or firm tumor with a
fish-fleshy greyish-white to pink cut surface.

16.12 Diffuse Large B-Cell Lymphoma

Diffuse large B-cell lymphoma (DLBCL) is the most common
type of primary lymphoma of the breast and is characterized by
a diffuse infiltrative pattern showing large tumor cells.

16.12.1 Microscopic Features
● Variation in tumor cell morphology with uniform to pleomor-

phic lymphatic tumor cells.
● Mostly, the tumor cells resemble immunoblasts or centro-

blasts.
● Often oval nuclei with prominent single or multiple nucleoli.
● Numerous mitotic and apoptotic figures are seen.
● Numerous macrophages may be present (starry-sky appear-

ance).
● There is often admixture with smaller, reactive lymphocytes.
● Infiltration of breast lobules may simulate lymphocytic lobu-

litis (mastitis).
● Broad or fine bands of sclerosis may be observed.
● Rarely, a T-cell/histiocyte-rich variant with a major compo-

nent of non-neoplastic T-cells with or without histiocytes and
fewer than 10% larger neoplastic B-cells may be present. An
anaplastic variant is rarely observed; it shows very large
round, oval, or polygonal cells with bizarre pleomorphic nu-
clei resembling Reed–Sternberg cells.

16.12.2 Immunoprofile
DLBCLs express various pan-B markers such as CD19, CD20,
CD22, and CD79a, but they may lack one or more of these. DC30
is positive in the anaplastic variant. Nuclear expression of BCL6
is found in a very high proportion of cases. BCL2 is positive in
approximately 30–50% of cases. Surface and/or cytoplasmic im-
munoglobulin (IgM, IgG, IgA) can be demonstrated in 50–70% of
cases. The proliferative fraction as detected by Ki-67 immunos-
taining is usually high (more than 40%) [9].
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16.13 Burkitt’s Lymphoma

16.13.1 Microscopic Features
● Morphologic features identical to those seen in extramamma-

ry Burkit lymphoma.
● Diffuse infiltration of uniform, primitive-looking lymphocyt-

ic cells with round and multiple nucleoli and coarse chro-
matin.

● Cohesive clusters of tumor cells.
● Fine lipid-containing cytoplasmic vacuoles.
● After fixation, the cells sometimes exhibit squared-off borders

of retracted cytoplasm.
● Mitotic and apoptotic figures are numerous.
● Numerous tingible-body macrophages are evenly dispersed

among the neoplastic cells, producing a characteristic, but not
pathognomonic, starry-sky appearance.

● A variant of Burkitt’s lymphoma with plasmacytoid differen-
tiation may rarely be observed; the tumor cells show eccentric
basophilic cytoplasm with often a single central nucleolus.

16.13.2 Immunoprofile
Tumor cells express membrane IgM with light chain restriction
and B-cell-associated antigens such as CD19, CD20, and CD22.
CD10 and BCL6 are positive. The cells are negative for CD5,
CD23, and TdT. BCL2 is not expressed. Nearly 100% of the cells
are positive for Ki-67. EBV is commonly found in endemic but
not in sporadic cases [9].

16.13.3 Additional Comments
Patients with mammary Burkitt’s lymphoma are usually preg-
nant or lactating women. Massive bilateral breast swelling is a
typical presentation of mammary Burkitt’s lymphoma.

16.14 Extranodal Marginal-Zone B-Cell Lymphoma 
of MALT Type

16.14.1 Microscopic Features
● Small lymphocytes, centrocyte-like, and/or monocytoid B-

cells, often interspersed with larger blastic cells.
● The lymphoma cells infiltrate around reactive B-cell follicles

external to a preserved follicle mantle in a marginal zone dis-
tribution, spreading out to form larger confluent areas.

● Plasmacytic differentiation may be present.
● A lymphoepithelial lesion, defined as an infiltration of glan-

dular epithelium by clusters of neoplastic lymphatic cells and
commonly seen in MALT lymphoma of the gastrointestinal
tract, is rarely observed.

● Large tumor cells resembling centroblasts or immunoblasts
are usually present but are in the minority.

16.14.2 Immunoprofile
Tumor cells typically express IgM and less frequently IgA or IgG,
and display light chain restriction. There is positive reaction for
CD20, CD79a, and CD43, and negative reaction for CD5, CD10,
and CD23 [9].

16.15 Follicular Lymphoma 

16.15.1 Microscopic Features
● Most cases have a predominantly follicular pattern.
● Neoplastic follicles are often poorly defined and usually

lack mantle zones; they are closely packed.
● There is no prominent starry-sky pattern.
● Diffuse areas may be present, often with sclerosis.
● The pattern is reported as follicular (more than 75% follicu-

lar), follicular and diffuse (25–75% follicular), or minimally
follicular (less than 25% follicular).

● Two types of tumor cells are characteristically present: (1)
small to midsize centrocytes with angulated, elongated, twist-
ed, or cleaved nuclei, inconspicuous nucleoli, and scant pale
cytoplasm, and (2) centroblasts with round or oval vesicular
nuclei, one to three peripheral nucleoli, and a narrow rim of
cytoplasm.

16.15.2 Immunoprofile
The tumor cells are usually positive for B-cell-associated anti-
gens such as CD19, CD20, CD22, and CD79a. They express CD10,
BCL2, and BCL6. Positive reactions for CD21 and CD23 are pres-
ent in follicular areas.

16.15.3 Additional Comments
Follicular lymphoma is graded by the proportion of centroblasts.
According to the WHO recommendations [9], a three-grade sys-
tem should be used, based on counting the absolute number of
centroblasts in 10 neoplastic follicles, expressed per 40¥ high-
power fields (hpf). Grade 1 has 0–5 centroblasts/hpf, grade 2 has
6–15 centroblasts/hpf, and grade 3 has more than 15 centrob-
lasts/hpf. Ten high-power fields within different follicles are
counted.

Caution

● The diagnosis of primary mammary malignant lymphoma
should be made only after exclusion of lymphoma involving
other organs, recognition of breast tissue in or adjacent to the
lymphoma infiltrate, and exclusion of concurrent nodal dis-
ease (except for the ipsilateral axillary lymph nodes).

● Mammary malignant lymphoma may be misdiagnosed 
as poorly differentiated carcinoma, invasive lobular, or
medullary carcinoma. On the other hand, poorly differentiat-
ed carcinoma and invasive lobular carcinoma with prominent
lymphocytic stromal infiltration may be misinterpreted as
malignant lymphoma.

● Mammary malignant lymphoma is often solitary, but patients
with multiple tumors and diffuse infiltration have been re-
ported. Skin fixation, sometimes associated with inflammato-
ry changes, may occur; these changes can clinically resemble
inflammatory carcinoma of the breast.
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● Unusual inflammatory conditions with prominent lympho-
cytic infiltration or pseudolymphoma (synonym: atypical lym-
phocytic infiltrate) should always be considered in the differ-
ential diagnosis of mammary malignant lymphoma; clonal
analyses such as gene rearrangement studies and immuno-
histochemistry for the presence of kappa and lambda light
chains are helpful in difficult cases. Pseudolymphoma (atypi-
cal lymphocytic infiltrate) is polyclonal and often shows a
massive cellular infiltrate composed of T- and B-lymphocytes
and plasma cells migrating into the epithelial lining of the aci-
nar and ductal structures, sometimes completely distorting
them (lymphoepithelial lesions). While pseudolymphoma is
mostly considered to be a reactive and self-limiting inflam-
matory condition, it has not been well established whether 
it may progress to lymphoma locally or systemically. Close 
follow-up of patients with pseudolymphoma is therefore 
prudent.
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Fig. 100: Mastitis puerperalis.

Case history: A 25-year-old woman with a history of
recent pregnancy developed severe inflammatory
changes of her right breast within 3 weeks of start-
ing lactation.

Figs. 100.1 and 100.2: The sections show numer-
ous aggregates of neutrophilic granulocytes around
the ducts and lobules.

Figs. 100.3 and 100.4: Several areas reveal forma-
tion of abscess.

Figs. 100.5 and 100.6: Marked intraepithelial infil-
tration of neutrophilic granulocytes with reactive
and/or degenerative epithelial changes.

Fig. 100: Final remarks

● Mastitis puerperalis or any type of acute 
mastitis may be associated with severe epithe-
lial alterations, including nuclear enlarge-
ment, vesicular or hyperchromatic nuclei,
high nuclear-cytoplasmic ratio, and promi-
nent nucleoli. As a rule, the interpretation 
of epithelial cell changes in association with
acute (puerperal) mastitis should be very
conservative.
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Fig. 101: (Idiopathic) granulomatous mastitis.

Case history: A 29-year-old woman presented with
a palpable mass in the upper inner quadrant of her
left breast. The excisional biopsy showed a greyish-
white to tan cut surface with faintly nodular
appearance.

Figs. 101.1, 101.2, and 101.3: Several lobules and
ducts show marked inflammation. The inflammato-
ry cells are composed of lymphocytes and neu-
trophilic granulocytes.

Fig. 101.4: In addition, some areas of the lesion
show numerous eosinophilic granulocytes.

Figs. 101.5 and 101.6: The lesion shows numerous
granulomas involving the lobules. The granulomas
are composed of epithelioid histiocytes, lympho-
cytes, and plasma cells.

Figs. 101.7 and 101.8: Several involved lobules
and ducts show epithelial cell alteration character-
ized by large vesicular nuclei, high nuclear-cyto-
plasmic ratio, and prominent nucleoli. Note, how-
ever, the regular chromatin distribution.

Fig. 101: Final remarks

● This is an example of granulomatous mastitis.
Tuberculosis, sarcoidosis, cat scratch disease,
and reaction to foreign material need to be
excluded in this case. The diagnosis of idio-
pathic granulomatous mastitis should be
made after excluding a specific infection or
systemic autoimmune diseases.

● The epithelial cell alterations in association
with severe inflammation are of reactive type
and should not be misinterpreted as neoplas-
tic.
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Fig. 102: Lymphocytic mastitis.

Case history: A 38-year-old woman with type I (in-
sulin-dependent) diabetes mellitus presented with
an ill-defined hard lesion in the upper outer quad-
rant of her left breast. A needle core biopsy re-
vealed breast tissue with prominent sclerotic stro-
ma. Excisional biopsy was performed to exclude
malignancy.

Fig. 102.1: Excisional biopsy showing a predomi-
nantly lobulocentric lymphocytic infiltration com-
posed of small (mature) lymphocytes.

Fig. 102.2: Several areas of the lesion show lym-
phoid follicles with activated germinal centers. The
affected lobules display sclerosis and migration of
lymphocytes into the epithelial cell layer.

Fig. 102.3: In some areas, periductal lymphocytic
infiltration is present as well.

Fig. 102.4: Several areas show a dense collage-
nous stroma (keloidal features).

Fig. 102: Final remarks

● This is an example of chronic or lymphocytic
mastitis.This type of mastitis is commonly (but
not always) associated with extramammary
autoimmune diseases such as type I diabetes
mellitus or Hashimoto’s thyroiditis.
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Fig. 103: Silicone-associated changes.

Case history: With silicone implants, a 37-year-old
woman presented with diffuse and painful inflam-
matory skin changes of the right breast.

Fig. 103.1: Surgical specimen showing fibromem-
branous structure of the capsule.

Fig. 103.2: Synovial metaplasia of the implant sur-
face of the capsule is present.The fibrohistiocytic or
metaplastic cells are polarized and perpendicular
to the surface.

Fig. 103.3: Some areas of synovial metaplasia
show multinucleated giant cells.

Fig. 103.4: Numerous microcysts or clusters of
small vacuoles alternate with coalescent round or
irregular empty spaces closely simulating fat necro-
sis.

Fig. 103.5: Numerous histiocytes and foreign body
giant cells are located adjacent to the microcysts.

Fig. 103.6: The foreign body giant cells in the cap-
sule contain birefringent material.

Figs. 103.7 and 103.8: Other areas of the implanta-
tion capsule display papillary synovial metaplasia.
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Fig. 104: Pathologic effects of radiotherapy.

Case history: Mammography of a 69-year-old
woman with a history of infiltrating ductal carcino-
ma (left breast) that had been treated by lumpecto-
my and radiation therapy revealed multiple areas of
microcalcification in the left breast. These areas,
found 3 years after the initial treatment, were suspi-
cious for malignancy. Excisional biopsy was per-
formed. (This case is courtesy of Dr. Fattaneh A.
Tavassoli, Yale University School of Medicine, USA.)

Fig. 104.1: Low magnification of a lobule shows
several acini (ductules) with hyperchromatic nuclei.

Fig. 104.2: Low magnification of another area dis-
plays thickening of periacinar basement mem-
branes and epithelial cells with enlarged, hyper-
chromatic nuclei.

Fig. 104.3: Several terminal duct-lobular units
show subtle luminal microcalcifications. The acini
(ductules) are dilated.

Fig. 104.4: Higher magnification displays a ductule
with enlarged, hyperchromatic nuclei of luminal
epithelial cells. Note the thickening of basement
membrane and the presence of a few myoepithelial
cells with enlarged nuclei. Luminal microcalcifica-
tion is evident.

Figs. 104.5 and 104.6: At higher magnification,
several acinar structures (ductules) exhibit marked
degenerative epithelial cell changes, including
smudge chromatin pattern and large, vacuolated
cytoplasm. Note the intralobular sclerosis and thick-
ening of the basement membranes in Fig. 104.6.

Figs. 104.7 and 104.8: High magnification of sever-
al blood vessels and capillaries shows radiation-in-
duced changes characterized by atypical endothe-
lial cells with enlarged and hyperchromatic nuclei.
The chromatin patter is, however, blurred.

Fig. 104: Final remarks

● Radiation-induced cytologic atypia may occur
in epithelial, myoepithelial, endothelial, or
stromal cells and is characterized by enlarged,
hyperchromatic nuclei with high nuclear-
cytoplasmic ratio. While the nuclei are often
hyperchromatic, the chromatin pattern is
blurred, which is a typical feature of degenera-
tive cell changes.

● Interpretation of cytologic atypia after radia-
tion therapy or chemotherapy should be con-
servative.
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17.1 Introduction

Fine needle aspiration (FNA) cytology of palpable breast lesions
has several advantages: simplicity, low cost, low morbidity, and
the ability to rapidly deliver an accurate diagnosis. In experi-
enced hands, this method has a high sensitivity and specificity,
particularly when used in combination with accurate physical
examination and mammography (triple diagnosis). However,
one of the major disadvantages of FNA is that it cannot reliably
separate noninvasive or intraepithelial tumors from invasive car-
cinomas. In contrast, core needle biopsies of the breast are in-
creasingly used for evaluating palpable and nonpalpable lesions
because this method can reliably distinguish between invasive
and noninvasive breast tumors.

Imprint cytology (touch preparation) of fresh breast speci-
mens is another useful method that can be used as an adjunct to
histological examination. In combination with macroscopic
evaluation, it can be used as a rapid and reliable method for in-
traoperative consultation of breast specimens. Imprint cytology
can reliably be used to evaluate sentinel lymph nodes and resec-
tion margins of excisional biopsies.

Caution

● For educational purposes and as a valuable adjunctive method,
imprint cytology of a variety of breast specimens is highly recom-
mended.

In this chapter, the cytological features of common benign and
malignant breast lesions are briefly presented.

17.2 Fibrocystic Change

● Low cellularity with fragments of adipose tissue or stroma.
● Often, apocrine metaplastic cells and foam cells.
● Cohesive clusters or sheets of epithelial cells admixed with

myoepithelial cells (dual cell population).

CHAPTER 17 Cytopathology of Benign 
and Malignant Lesions 
(Selected Topics)

17.3 Proliferative Breast Diseases Without Atypia 
(Adenosis, Ductal Hyperplasia; Fig. 105)

● Moderate to high cellularity.
● Highly cohesive cell clusters showing a dual cell population of

epithelial and myoepithelial cells (heterogeneous cell popula-
tion).

● The epithelial clusters may show a streaming or swirling pat-
tern.

● The epithelial clusters reveal variability in nuclear cell size,
overlapped nuclei, and some loss of polarity.

● Nuclear enlargement and increased nuclear-cytoplasmic (N/C)
ratio may be present. However, the chromatin distribution is
regular.

● Nucleoli may be prominent.
● Apocrine cells, histiocytes, and calcified particles can be pres-

ent.
● In the background, isolated myoepithelial cells and bipolar

naked nuclei.
● Fragments of fibroconnective tissue and fat tissue.

Caution

● One of the most important diagnostic criteria for benign
breast lesions is the presence of cell clusters with admixed
cell population of epithelial and (modified)myoepithelial
cells: dual or heterogeneous cell population.

● Epithelial cells of adenosis or florid ductal hyperplasia may
show enlarged overlapped nuclei, a higher N/C ratio, and
prominent nucleoli. In the presence of a heterogeneous cell
population within the cohesive epithelial clusters, and with
bipolar naked nuclei in the background, all of these seeming-
ly atypical features should be interpreted conservatively.

● It is not possible to make a specific diagnosis of adenosis or
ductal hyperplasia based on the cytologic features.

17.4 Proliferative Breast Lesions with Atypia

● High cellularity.
● Cohesive and loosely cohesive epithelial clusters showing ep-

ithelial cells with enlarged, hyperchromatic nuclei.
● While some of the clusters reveal a myoepithelial cell compo-

nent, multiple clusters are composed of a homogeneous cell
population without myoepithelial cells.

● Coarse and/or irregular chromatin distribution may be pres-
ent.
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Caution

● The distinction of ADH from low-grade DCIS is impossible in
cytologic specimens. But both lesions belong to the category
of low-grade ductal intraepithelial neoplasia (DIN).

● The presence of a homogeneous cell population of epithelial
cells within the clusters is always highly suspicious for a neo-
plastic proliferation. Therefore, the possibility of atypical duc-
tal hyperplasia (ADH)/ductal carcinoma in situ (DCIS) should
be a serious consideration in that setting.

● The presence of anisonucleosis and loss of polarity by no
means indicate an atypical proliferation.

● Whereas immunocytochemistry of benign proliferative le-
sions without atypia displays a positive reaction for high 
molecular weight cytokeratin (CK5/6), the cells in DIN (ADH/
DCIS) are characteristically negative for CK5/6.

17.5 Lactating Adenoma and Lactating Changes

● High cellularity; numerous densely packed lobules with myo-
epithelial cells at the periphery.

● Loosely cohesive epithelial clusters.
● Smooth rounded borders of acini or monolayered sheets of

epithelial cells.
● Epithelial cells with enlarged nuclei and prominent nucleoli

but uniform chromatin distribution.
● Abundant vacuolated or granular cytoplasm.
● The epithelial cells are often fragile; large naked nuclei of ep-

ithelial cells in the background.
● Proteinaceous, bubbly vacuolated material in the background.

Caution

● The epithelial cells in lactating adenoma may show large and
atypical-looking nuclei with prominent nucleoli, mimicking a
carcinoma. But an important cytologic feature of lactating
adenoma is the presence of abundant bubbly, vacuolated
secretory material in the background and numerous isolated
naked round nuclei of epithelial cells.

17.6 Fibroadenoma (Fig. 106)

● High cellularity.
● Numerous cohesive epithelial clusters admixed with myo-

epithelial cells (dual cell pattern).
● Monolayered clusters with a honeycomb pattern.
● Often, branching antler-horn or fingerlike pattern of epithe-

lial clusters.
● Numerous bipolar naked nuclei (nuclei of intralobular stro-

mal cells and/or myoepithelial cells) in the background.
● Fragments of hypocellular or acellular stromal tissue.

Caution

● Cellular (juvenile) fibroadenoma and fibroadenoma in preg-
nant women may cause serious diagnostic problems and
could easily be misinterpreted as carcinoma. High cellularity,
loss of polarity, anisonucleosis, hyperchromasia, and the pres-
ence of isolated atypical epithelial cells with enlarged nuclei
may lead to a false-positive diagnosis. The heterogeneity of
cell population (epithelial/myoepithelial cells) of fingerlike,
branching cell clusters and the presence of abundant round
or bipolar nuclei in the background are the most important
cytologic clues for making the correct diagnosis.

● The distinction between cellular fibroadenoma and low-
grade phylloides tumor is almost impossible based on the
cytologic features.

17.7 Intraductal Papilloma

● High cellularity with numerous three-dimensional, papillary
(with fibrovascular cores), or pseudopapillary (without fibro-
vascular component) clusters.

● Bipolar myoepithelial cells at the periphery of clusters (het-
erogeneous cell population).

● Proteinaceous or bloody background.
● Foamy or hemosiderin-containing vacuoles.

Caution

● The cytologic distinction of papilloma from a papillary intra-
ductal carcinoma can be very difficult. It must be emphasized
that the presence of three-dimensional papillary or pseudo-
papillary clusters without a myoepithelial component is highly
suspicious for a papillary carcinoma.

17.8 Ductal Intraepithelial Neoplasia 
(Ductal Carcinoma In Situ) (Figs. 107 and 108)

● Mostly high cellularity.
● Numerous cohesive and loosely cohesive epithelial cells with-

out a myoepithelial cell component (homogeneous cell popu-
lation).

● In low-grade DIN (DCIS), monomorphic epithelial cells (mo-
notonous cell population) with only mild nuclear atypia. In
high-grade lesions, polymorphic epithelial cells with severe
nuclear atypia.

● Often, no bipolar naked nuclei in the background.
● In high-grade DIN (DCIS), often dirty or necrotic background

(comedo type necrosis) associated with apoptotic bodies and
degenerative polymorphic tumor cells.
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Caution

● A reliable separation between DIN (DCIS) and infiltrating car-
cinoma cannot be made based on the cytologic features. A
homogeneous cell population with uniform or monotonous
epithelial cells that is not associated with myoepithelial cells
is always highly suspicious for carcinoma or DIN (DCIS).

17.9 Lobular Intraepithelial Neoplasia (Fig. 109)

● Moderate cellularity.
● Loosely cohesive groups of medium to small uniform epithe-

lial cells.
● Small cells with eccentric nuclei, sometimes with irregular nu-

clear membrane.
● Intracytoplasmic vacuoles (lumina) containing eosinophilic

secretory material (targetoid cells).
● Sometimes a signet-ring cell differentiation.

Caution

● The distinction between lobular intraepithelial neoplasia (LIN;
atypical lobular hyperplasia [ALH]/lobular carcinoma in situ
[LCIS]) and infiltrating lobular carcinoma is not possible on
cytologic specimens.

● The cellularity can be low. Isolated small uniform epithelial
cells with eccentric nuclei and vacuolated cytoplasms are sus-
picious for tumor cells with lobular differentiation.

● The cytological distinction between lobular and ductal neo-
plasia is not reliable.The distinction should be made after his-
tological evaluation of surgical biopsy specimens.

17.10 Intraductal Papillary Carcinoma

● Three-dimensional papillary or pseudopapillary clusters con-
taining atypical epithelial cells.

● The cohesive clusters are composed of a homogeneous cell
population (no myoepithelial cell component).

● Hemosiderin-containing macrophages and occasional necrot-
ic debris.

Caution

● The cytologic distinction between intraductal papilloma,
atypical papilloma, and intraductal papillary carcinoma can
be very difficult or even impossible. Therefore, histological
evaluation of surgical biopsy specimen is required for a defin-
itive diagnosis of all papillary breast tumors.

17.11 Infiltrating Ductal Carcinoma

● Usually highly cellular specimen.
● Loosely cohesive aggregates of atypical epithelial cells.
● Three-dimensional epithelial clusters.
● Gland-like arrangements.
● Numerous individual tumor cells. The isolated tumor cells

often show eccentric nuclei or plasmacytoid appearance. Iso-
lated tumor cells may display triangular cytoplasm.

● The epithelial clusters lack a myoepithelial cell component.
● Bipolar naked nuclei are absent or very rare.
● Necrotic background may be present.

Caution

● The tumor cells of a low-grade IDC are uniform with mild
nuclear atypia. The lack of significant nuclear atypia may lead
to a false-negative diagnosis. One should always keep in mind
that a homogeneous cell population of epithelial cells (lack of
a myoepithelial cell component within the clusters) is highly
suspicious for carcinoma.

● It is not possible to make a reliable distinction between DIN
(DCIS) and infiltrating ductal carcinoma (IDC) based on the
cytologic findings.

● Potential pitfalls leading to a false-positive diagnosis of carci-
noma include a cellular (juvenile) fibroadenoma, inflammato-
ry lesions with reactive epithelial alteration (atypia), and lacta-
tional adenoma, as well as radiation changes.

17.12 Infiltrating Lobular Carcinoma (Fig. 109)

● Low-to-moderate cellularity.
● Small tumor cells forming small clusters and short chains

(single-cell file).
● Single cells with eccentric round or oval nuclei, often with a

plasmacytoid appearance.
● Cytoplasmic vacuoles (targetoid cells).
● Signet-ring cells may be present.
● Lack of myoepithelial cells, lack of bipolar naked nuclei.
● The tumor cells may sometimes be quite polymorphic or

show abundant eosinophilic cytoplasm (pleomorphic variant,
apocrine-like differentiation).

Caution

● Infiltrating lobular carcinoma (ILC) is an entity in which no
hypercellularity occurs on the cytologic specimen. Because of
scant cellularity, lack of significant cellular atypia, and small
size of the tumor cells, ILC can easily be missed on FNA or
imprint cytology.
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17.13 Tubular Carcinoma

● Moderate cellularity.
● Cohesive epithelial clusters, glandular structures, and mono-

layer sheets.
● Angulated glandular-tubular arrangements.
● Uniform cells with only mild atypia (angular nuclear mem-

branes, nuclear grooves).
● Lack of myoepithelial cells within the epithelial clusters.
● Usually, lack of bipolar naked nuclei in the background.

Caution

● Tubular carcinoma shows some resemblance to fibroadeno-
ma in that it features branching epithelial clusters.The lack of
significant cellular atypia in tubular carcinoma can easily lead
to a false-negative diagnosis. In contrast to fibroadenoma, the
epithelial clusters of tubular carcinoma display a homoge-
neous cell population of epithelial cells and lack a myoepithe-
lial cell component.

● While the presence of numerous bipolar naked nuclei is typi-
cal for fibroadenoma, this is not a feature of tubular carcino-
ma in the vast majority of cases. The presence of bipolar
naked nuclei in the background, however, does not exclude
the possibility of a tubular carcinoma.

17.14 Mucinous Carcinoma (Figs. 110)

● Three-dimensional clusters, monolayered sheets, or dissociat-
ed groups floating in the mucinous material.

● Abundant mucin in the background (metachromatic on Diff-
Quik stain, and pale blue in Papanicolaou-stained material).

● Homogeneous cell population of uniform epithelial cells
without significant atypia.

Caution

● Fibroadenoma with prominent myxoid stromal change and
mucocele-like lesion of the breast should be included in the
differential diagnosis. In contrast to fibroadenoma with myx-
oid changes, cells in mucinous carcinoma lack a myoepithelial
component and do not show numerous bipolar nuked nuclei
in the background. Mucocele-like lesions of the breast usually
lack numerous epithelial clusters, which are commonly identi-
fiable in mucinous carcinoma.

17.15 Medullary Carcinoma

● High cellularity.
● Numerous cohesive epithelial cell clusters in a syncytial

arrangement.

● Homogeneous cell population of severely atypical cells, often
with macronucleoli.

● Numerous lymphocytes and plasma cells.
● Necrosis.

Caution

● The distinction between poorly differentiated ductal carcino-
ma with prominent lymphocytic infiltration and medullary
carcinoma cannot be made based on the cytologic features.

17.16 Apocrine Carcinoma

● High cellularity.
● Large atypical cells with abundant eosinophilic cytoplasm.
● Often, granular cytoplasm.
● Large round nuclei with irregular chromatin pattern and

prominent nucleoli. Multiple macronucleoli may be present.
● Inflammatory background.

17.17 Adenoid Cystic Carcinoma 

● Highly cellular material with numerous clusters of small cells
with scant cytoplasm and round, hyperchromatic nuclei.

● Typical arrangement of cells around cores of acellular
(hypocellular) homogeneous material.

● The acellular round cores or hyaline bodies are translucent
with Papanicolaou stain and pink with Diff-Quik (or May-
Grünwald-Giemsa) stain.

● A basaloid population of tumor cells and a smaller population
of cells with eosinophilic cytoplasm surrounding amorphous
material.

● Numerous bipolar naked nuclei in the background.
● Commonly, numerous thick basement-membrane-like struc-

tures with abnormal configuration.

Caution

● The cytology of adenoid cystic carcinoma may be misinter-
preted as fibroadenoma or other benign tumors (lesions).The
heterogeneity of the cell population (admixture of epithelial
and myoepithelial cells), the presence of numerous bipolar
naked nuclei in the background, and a lack of significant nu-
clear atypia are the main reasons for such misinterpretation.
The presence of hyaline bodies and abnormal thick base-
ment-membrane-like material are helpful diagnostic features
of adenoid cystic carcinoma. One should keep in mind that
the cell population of adenoid cystic carcinoma is quite het-
erogeneous because the tumor represents a neoplastic prolif-
eration of epithelial and myoepithelial cells.
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17.18 Metaplastic (Sarcomatoid) Carcinoma 
(Fig. 112)

● Variable cellularity depending on the lesion itself.
● Often, highly atypical tumor cells, with admixed epithelial or

mesenchymal-like appearance.
● Spindle (sarcomatoid) tumor cells with elongated, hyperchro-

matic nuclei.
● Squamous cancer cells, often with deep eosinophilic cyto-

plasms.
● Pleomorphic and very large tumor cells with multinucleation.
● A background of granular or fibrillar metachromatic myxoid

material.
● High mitotic rates.

Caution

● The cytological distinction between sarcomatoid carcinoma
and sarcoma of the breast without the performance of
immunocytochemistry is very difficult, if not impossible.

17.19 Phylloides (Phyllodes) Tumor

● Variable cellularity.
● Biphasic pattern (cohesive clusters of epithelial/myoepithelial

cells with a background of numerous stromal cells).
● Cellular stromal component with large spindle cells.
● Variable cytologic atypia of stromal cells.

Caution

● Based on the cytologic features, a low-grade phylloides tumor
cannot be reliably distinguished from a (cellular) fibroadeno-
ma. A high-grade (malignant) phylloides tumor, can, however,
be suspected cytologically when numerous highly atypical
stromal cells are present in association with a pattern other-
wise typical for fibroadenoma.
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Fig. 105: Usual ductal hyperplasia.

Case history: A 30-year-old woman presented with
a small nodular firm lesion in her left breast. A nee-
dle core biopsy was performed. In addition (for ed-
ucational purposes), touch imprint cytology from
the fresh core needle biopsy was done.

Figs. 105.1 and 105.2: Imprint cytology showing
numerous cohesive epithelial clusters (Diff-Quik
stain).

Figs. 105.3 and 105.4: Numerous cohesive epithe-
lial clusters with significant size variation. In the
background are bipolar naked nuclei.

Figs. 105.5 and 105.6: The clusters display a het-
erogeneous cell population composed of epithelial
cells and myoepithelial cells.The myoepithelial cells
show elongated or bipolar nuclei.

Figs. 105.7 and 105.8: A needle core biopsy show-
ing usual ductal hyperplasia characterized by irreg-
ular secondary lumens and a heterogeneous cell
population of proliferating cells (epithelial/myo-
epithelial cells).
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Fig. 106: Fibroadenoma.

Case history: A 23-year-old woman presented with
a mobile, well-circumscribed nodule in her right
breast. Ultrasonography showed a 2-cm sharply-de-
fined solid mass (consistent with fibroadenoma).
Fine needle aspiration was performed.

Fig. 106.1: Fine needle aspiration reveals a very
cellular material with numerous cohesive and
branching epithelial clusters (Papanicolaou stain).

Fig. 106.2: There are several flat or two-dimension-
al clusters showing a heterogeneous cell popula-
tion of epithelial and myoepithelial cells. The myo-
epithelial cells within the clusters show elongated
(bipolar), dark nuclei (Papanicolaou stain).

Fig. 106.3: Branching epithelial clusters associated
with isolated bipolar naked nuclei in the back-
ground.

Fig. 106.4: A cohesive cluster showing two distinct
cell types: epithelial cells with vesicular, round to
oval nuclei and uniform chromatin distribution,
and myoepithelial cells with elongated or spindle-
shaped dark nuclei.The heterogeneity of cell popu-
lation within the clusters is characteristic for benign
proliferative breast lesions.

Fig. 106.5: Numerous bipolar naked nuclei are
present in the background (Diff-Quik stain). These
cells represent proliferating intralobular stromal
(and/or myoepithelial) cells. The combination of
numerous bipolar naked nuclei and branching
epithelial/myoepithelial cell clusters is characteris-
tic for fibroadenoma.

Fig. 106.6: Histology of the same case (excisional
biopsy of the nodule after 1 year) showing a typical
fibroadenoma with intracanalicular growth pattern.
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Fig. 107: Low-grade DIN (DCIS)/low-grade 
carcinoma.

Case history: A 54-year-old woman presented with
an abnormal mammogram showing suspicious mi-
crocalcifications and an ill-defined right lesion in
the upper outer quadrant of her right breast. Exci-
sional biopsy was performed. In addition, imprint
cytology from the cut surface of the fresh surgical
specimen was done.

Fig. 107.1: Imprint cytology revealing loosely co-
hesive epithelial cells and isolated cells (Papanico-
laou stain).

Fig. 107.2: Several cohesive epithelial cells with a
monotonous appearance without significant nu-
clear atypia. Note the absence of myoepithelial cells
within the cluster. This epithelial cluster, even in the
absence of significant nuclear atypia, is highly sug-
gestive of malignancy because it is composed of a
homogeneous cell population (Papanicolaou stain).

Fig. 107.3: A homogeneous epithelial cell popula-
tion with no myoepithelial cells or bipolar naked
nuclei. The epithelial cells show regular chromatin
distribution and only minimal nuclear atypia (Pa-
panicolaou stain).

Fig. 107.4: Numerous epithelial cells (Diff-Quik
stain) composed of a homogeneous cell popula-
tion. Note the lack of bipolar naked nuclei in the
background. These features are highly suggestive
of malignancy (low-grade neoplastic lesion).

Figs. 107.5 and 107.6: Higher magnification re-
veals epithelial cells with a monotonous appear-
ance. Note the regular arrangement of the nuclei
and distinct cytoplasmic borders of the homoge-
neous epithelial cells.

Fig. 107: Final remarks

● The homogeneity of epithelial cell population,
minimal nuclear atypia, and lack of bipolar
naked nuclei should raise the possibility of a
low-grade neoplastic lesion. The main differ-
ential diagnosis in this case is low-grade DIN
(ADH/DCIS) and low-grade invasive carcino-
ma. The histology in this case showed a low-
grade DIN (DCIS). No invasive carcinoma could
be identified histologically.

● One must keep in mind that cytology of low-
grade DIN (DCIS) and low-grade invasive duc-
tal carcinoma is very similar. A reliable distinc-
tion between DIN (DCIS) and invasive carcino-
ma cannot be made based on the cytologic
evaluation.The presence of numerous isolated
atypical cells or necrosis in cytologic speci-
mens is by no means indicative of invasion.
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Fig. 108: Bloody nipple discharge 
with highly atypical epithelial cells.

Case history: A 38-year-old woman presented with
hemorrhagic nipple discharge of her right breast.
There was no palpable tumor. Mammography
showed neither a tumor nor microcalcifications.

Fig. 108.1: Cytology shows a group of atypical
cells displaying enlarged hyperchromatic nuclei
(Papanicolaou stain).

Fig. 108.2: Necrotic background (cell debris) show-
ing apoptotic bodies and secretory-like material.

Figs. 108.3 and 108.4: Two cohesive epithelial
clusters with glandular arrangement displaying
highly atypical cells. Note the absence of a myo-
epithelial cell component. The presence of homo-
geneous atypical cells associated with a necrotic
background is highly suggestive of malignancy.

Figs. 108.5 and 108.6: Excisional biopsy of the
lesion was performed after recognition of highly
atypical cells. At low magnification, the surgical
specimen shows a large duct (lactiferous duct) with
minimal epithelial proliferation.

Fig. 108.6: At higher magnification, epithelial cells
with high-grade nuclear atypia are present.
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Figs. 108.7 and 108.8: At very high magnification
(¥1,000), the cytological details of highly atypical or
anaplastic cells are clearly recognizable.

Fig. 108.9: One cell layer of highly atypical cells.
Note the fragmented luminal secretory-like materi-
al, which indeed represents necrotic cell debris.

Fig. 108.10: Luminal necrotic cell debris (secreto-
ry-like material) showing several apoptotic bodies.

Figs. 108.11 and 108.12: Other areas of the in-
volved large ducts displaying one or very few cell
layers of anaplastic tumor cells with abundant
eosinophilic cytoplasm and central necrosis.

Fig. 108: Final remarks

● Although cytology in this case shows highly 
atypical cells associated with necrosis, it can-
not reliably distinguish between high-grade
DIN (DCIS) and a poorly differentiated invasive
carcinoma.

● The fragmented and not uniform eosinophilic
material is a worrisome finding and requires
further histological evaluation of epithelial
cells at higher magnification.

● This case represents an example of high-grade
DIN (DCIS), predominantly of flat type (cling-
ing carcinoma in situ, pleomorphic variant).
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Fig. 109: (Lobular) carcinoma with targetoid cells.

Case history: A 69-year-old woman with an abnor-
mal mammogram presented with a right breast
tumor with infiltrating and irregular margins. Core
needle biopsy of the tumor was performed. For
educational purposes, imprint cytology from fresh
core needle material was prepared.

Fig. 109.1: Loosely cohesive epithelial cells con-
sisting of only one cell type. The epithelial cells
show enlarged hyperchromatic nuclei. Some of the
tumor cells show intracytoplasmic lumens. There
are no bipolar naked nuclei in the background 
(Papanicolaou stain).

Fig. 109.2: Isolated epithelial cells without a myo-
epithelial cell component. The atypical cells are
small and monotonous in appearance (Papanico-
laou stain).

Figs. 109.3 and 109.4: Homogeneous epithelial
clusters without myoepithelial cell component. The
cells reveal intracytoplasmic vacuoles (lumina) con-
taining central secretory inclusions (targetoid cells).

Figs. 109.5 and 109.6: Atypical epithelial cells with
targetoid appearance. Note the absence of bipolar
naked nuclei and the homogeneity of atypical cells
(Diff-Quik stain).

Fig. 109: Final remarks

● The imprint cytology in this case is highly 
suggestive of malignancy. The differential di-
agnosis includes intraepithelial neoplasia and
invasive carcinoma. The presence of small,
atypical cells with targetoid appearance is in
favor of neoplasia with lobular differentiation.
The core needle biopsy in this case revealed
infiltrating lobular carcinoma.

● The targetoid cells should not be mistaken for
signet-ring carcinoma.
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Fig. 110: Mucinous carcinoma.

Case history: A 66-year-old woman presented with
a 10-cm tumor in her right breast. A needle core
biopsy of the tumor showed infiltrating ductal car-
cinoma with extracellular mucinous component
(mucinous carcinoma?). Because of the tumor’s
large size, a modified radical mastectomy was done.
Imprint cytology of the cut surface of the tumor
was performed.

Fig. 110.1: Mastectomy specimen displaying a
greyish-white tumor with colloid or mucinous
appearance.

Figs. 110.2, 110.3, and 110.4: Imprint cytology is
highly cellular, showing numerous cohesive epithe-
lial clusters (Papanicolaou stain).

Figs. 110.5 and 110.6: Numerous three-dimen-
sional cohesive epithelial clusters in a background
of abundant mucinous material (Papanicolaou
stain).

Figs. 110.7 and 110.8: Higher magnification of 
epithelial clusters showing only one cell type or a
homogeneous cell population with mild nuclear
atypia. Note the lack of bipolar naked nuclei and
the presence of extracellular mucinous material
(Papanicolaou stain).
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Figs. 110.9 and 110.10: Abundant extracellular
mucin and numerous cohesive epithelial clusters as
shown by Diff-Quik stain.

Figs. 110.11 and 110.12: Histology of the tumor
removed by mastectomy exhibits a classic muci-
nous carcinoma of the breast.

Figs. 110.13 and 110.14: Histology showing abun-
dant extracellular mucinous material and small ag-
gregates of epithelial tumor cells without signifi-
cant nuclear atypia.

Figs. 110.15 and 110.16: Comparison between im-
print cytology (Fig. 110.15) and histology (Fig. 110.16)
showing aggregates of epithelial cells with mild
atypia. The tumor cells lack a myoepithelial cell
layer.
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Fig. 111: Poorly differentiated ductal carcinoma.

Case history: A 29-year-old woman presented with
a firm, well-circumscribed nodule in her right
breast. The nodule was 2 cm in greatest diameter
and interpreted clinically and mammographically
as a fibroadenoma. Fine needle aspiration of the
tumor was done.

Fig. 111.1: Cytology is very cellular and shows
numerous isolated cells and cell clusters (Papanico-
laou stain).

Fig. 111.2: Numerous cohesive clusters and isolat-
ed tumor cells with highly atypical nuclei (Diff-Quik
stain).

Figs. 111.3 and 111.4: Highly atypical epithe-
lial cells with prominent nucleoli. There are numer-
ous atypical naked nuclei (Fig. 111.3, Diff-Quik
stain) and tumor cells with prominent nucleoli
(Figs. 111.3 and 111.4). Note the presence of only
one cell type and the lack of myoepithelial cells.
Cytology shows anaplastic tumor cells (pleomor-
phism of anaplasia).

Figs. 111.5 and 111.6: Higher magnification (Diff-
Quik stain) displays extremely atypical cells with
macronucleoli. The cytology is consistent with
poorly differentiated ductal carcinoma. Excisional
biopsy of the tumor showed a poorly differentiated
infiltrating ductal carcinoma.
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Fig. 112: Sarcomatoid (metaplastic) carcinoma.

Case history: A 60-year-old woman presented with
a 14-cm right breast tumor. A needle core biopsy re-
vealed a poorly differentiated spindle cell tumor
(carcinoma). Because of the tumor’s large size, a
mastectomy was done. For educational purposes,
imprint cytology of the cut surface of mastectomy
specimen (fresh surgical specimen) was prepared.

Fig. 112.1: Cytology (Papanicolaou stain) shows
numerous cell clusters with round-oval nuclei and
scant cytoplasm.

Figs. 112.2, 112.3, and 112.4: In addition, there 
are numerous isolated, multinucleated tumor giant
cells.

Figs. 112.5 and 112.6: Comparison of cytology
(Fig. 112.5) with histology (Fig. 112.6) shows tumor
giant cells or anaplastic tumor cells with extremely
large hyperchromatic nuclei and irregular chro-
matin distribution.

Figs. 112.7 and 112.8: Highly atypical, spindle
shaped tumor cells in cytologic (Fig. 112.7) and his-
tologic (Fig. 112.8) preparations. Extensive sam-
pling and additional immunohistochemical exami-
nation in this case revealed a metaplastic carcino-
ma (carcinosarcoma).
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Fig. 113: “Cold nodule” of the thyroid 
representing metastatic lobular carcinoma.

Case history: A 65-year-old woman with a history of
invasive lobular carcinoma with signet-ring cell dif-
ferentiation presented 5 years after the breast sur-
gery with a firm, cold thyroid nodule. The thyroid
nodule was 1.5 cm at its greatest diameter. Fine
needle aspiration of the thyroid nodule was per-
formed.

Fig. 113.1: Low magnification of the nodule shows
loosely cohesive epithelial clusters and isolated
cells.

Fig. 113.2: Isolated epithelial cells with round
nuclei. Cells with eccentric nuclei are present.

Fig. 113.3: Higher magnification revealing relative
uniform cells with scant cytoplasm. Note the large
nuclei, which are four to five times larger than the
erythrocytes in the background.

Fig. 113.4: Relatively uniform tumor cells with cen-
trally or eccentrally located nuclei and regular chro-
matin distribution.

Fig. 113.5: Epithelial cells with linear (single file)
arrangement showing occasional intracytoplasmic
vacuoles or lumina.

Fig. 113.6: Some of the tumor cells show intra-
cytoplasmic vacuoles (lumina) containing eosino-
philic inclusion (targetoid cells).

Fig. 113.7: Tumor cells with high nuclear-cytoplas-
mic ratio and centrally or eccentrally located nuclei.
Some of the tumor cells show cytoplasmic pallor
(mucin?).

Fig. 113.8: A careful search also reveals signet-ring
tumor cells with hyperchromatic nuclei.

Fig. 113: Final remarks

● Fine needle aspiration cytology in this case is
consistent with metastatic lobular carcinoma.
Indeed, the breast carcinoma in this patient
was of lobular type and showed a minimal
component (less than 5%) with signet-ring
cell differentiation (ILC with signet-ring cells).
The histology of the thyroid nodule confirmed
the above cytologic interpretation.
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Fig. 114: Imprint cytology of sentinel lymph
node showing metastatic carcinoma.

Case history: A 41-year-old woman presented with
a moderately differentiated infiltrating ductal carci-
noma diagnosed in needle core biopsy. Excisional
biopsy revealed a 1.5-cm ductal carcinoma with in-
filtrating margins. Sentinel lymph node biopsy was
performed and sent for frozen section examination.
Touch imprint cytology of the cut surface of the
sentinel node was also done. Imprint cytology was
stained using the Diff-Quik method.

Fig. 114.1: Low magnification of sentinel node
shows numerous normal lymphocytic cells.

Fig. 114.2: Low magnification shows numerous
cohesive and isolated epithelial cells.

Fig. 114.3: Higher magnification reveals clusters of
atypical epithelial cells. The atypical cells show ec-
centric nuclei. Note that epithelial cells have more
cytoplasm compared with adjacent lymphocytic
cells.

Fig. 114.4: A cluster of lymphocytic cells com-
posed of small and medium-sized cells.

Figs. 114.5 and 114.6: Epithelial cells with nuclear
atypia showing enlarged, eccentric nuclei and
abundant cytoplasm. Note the regular lymphocytic
cells in the background.

Figs. 114.7 and 114.8: Frozen section of the sen-
tinel lymph node showing metastatic carcinoma
(consistent with breast carcinoma).

Fig. 114: Final remarks

● Imprint cytology of sentinel lymph nodes is a
rapid and reliable method with results compa-
rable to those of frozen section examination.
In cases of micrometastases, however, both
methods may show false negativity. Note that
recognition of small and uniform tumor cells
can be very difficult in imprint cytology, partic-
ularly in metastatic lobular carcinoma.
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18.1 Role of Immunohistochemistry 
in Diagnostic Breast Pathology

As a general rule, immunohistochemistry cannot and should not
replace the histopathology. It is, however, a valuable adjunct in
diagnosing breast pathology (Fig. 115).

18.2 Immunohistochemistry 
in the Differential Diagnosis 
of Epithelial Lesions: Myoepithelial Cells

Recognition of myoepithelial cells in a variety of conditions is
crucial for correct interpretation:
● Distinguishing benign non-neoplastic proliferative lesions

such as the various forms of adenosis from carcinoma.
● Distinguishing intraepithelial neoplasia (ductal carcinoma in

situ [DCIS], lobular carcinoma in situ [LCIS]) from invasive
carcinoma.

● Distinguishing pseudoinvasive lesions from invasive carcino-
mas, such as intraepithelial neoplasia involving sclerosing
adenosis and radial scar.

● Distinguishing intraductal papilloma from intraductal papil-
lary carcinoma.

● Determining microinvasion in intraepithelial neoplasia such
as ductal intraepithelial neoplasia (DIN; DCIS) and lobular in-
traepithelial neoplasia (LIN; LCIS).

● Identifying myoepithelial cell differentiation in metaplastic
(sarcomatoid) breast carcinoma (metaplastic carcinoma with
myoepithelial differentiation or myoepithelial carcinoma).

Caution

● In all of these conditions, it is the presence of a myoepithelial
cell layer in close relationship with the epithelial cells that de-
termines the differences between intraepithelial neoplasias
(in situ carcinomas) and invasive tumors and between benign
pseudoinvasive lesions and invasive carcinomas. Microglan-
dular adenosis, a distinct infiltrative type of adenosis, is the
only known benign breast lesion that lacks a myoepithelial
cell layer.

CHAPTER 18 Immunohistochemistry 
(Selected Topics)

● Myoepithelial cells can be easily identified in normal breast
ductules and acini, but when these structures dilate and fill
with intraluminal proliferating cells or are compressed, it can
be difficult to recognize the attenuated myoepithelial cells. A
careful search at higher magnification, however, reveals the
presence or absence of myoepithelial cells in the vast majority
of cases.

● Currently, several available markers reliably identify myoep-
ithelial cells. These markers include smooth muscle actin (SM
actin); muscle-specific actin (MS actin); calponin; smooth
muscle myosin, heavy chain (SMMHC); CD10; and p63 [15, 20,
22, 24, 36, 39].

● It is important to note that antibodies to S100 protein often
decorate myoepithelial cells, but they also react with some lu-
minal epithelial cells. Antibodies to cytokeratins such as
CK34BE12 (also known as K-903), CK5/6, CK14, and CK17
identify myoepithelial cells, but they also immunostain some
of the luminal epithelial cells in the mammary ducts and aci-
ni. Anti-SM actin reacts with stromal myofibroblasts in addi-
tion to myoepithelial cells and thus is not specific for myo-
epithelial cells. The cross-reaction with myofibroblasts makes
it difficult to identify myoepithelial cells, particularly in DIN
(DCIS), in which there may be stromal desmoplasia around
the involved ducts. MS actin (clone: HHF-35) often decorates
myoepithelial cells, but there is substantial cross-reaction with
stromal myofibroblasts.

● Calponin and SMMHC are two markers that very often (but
not always) detect myoepithelial cells and, compared with SM
actin or MS actin, rarely react with desmoplastic stromal
myofibroblasts.

● The marker p63 is probably one of the most sensitive and spe-
cific myoepithelial cell markers in the breast. It belongs struc-
turally, but not functionally, to the p53 family. A characteristic
positive nuclear stain with antibody against p63 is evident in
myoepithelial cells (breast, salivary glands), basal cells (pro-
state, skin), and transitional cells (urothelium) [24, 39, 45].

● CD10 (also known as CALLA) is also a highly sensitive and
specific marker for myoepithelial cells in the breast. Maspin
and CD29 also represent recent markers for myoepithelial
cells [12, 21b, 25].

● 14-3-3 sigma and nerve growth factor receptor (NGFR/
p75(NTR)) are two recently introduced myoepithelial markers
[25, 39b].



Caution

● The immunohistochemical reaction of myoepithelial cells
depends on the differentiation and functions of such cells.
A negative immunoreaction (for example, with antibodies
against SM actin or SM myosin) by no means excludes the
presence of myoepithelial cells! One needs to rely on the
microscopic impression and should try again with other mark-
ers such as p63 or CD10. If myoepithelial cells are present,
one of these markers will decorate them.

● It is important to keep in mind that a continuous or discontin-
uous layer of myoepithelial cells is often present at the periph-
ery of DIN (DCIS).Therefore, the peripheral location of myoep-
ithelial cells does not exclude the diagnosis of DIN (DCIS)!

● Although the presence of a continuous layer of myoepithelial
cells is characteristic of intraductal papilloma, the absence 
of myoepithelial cells is diagnostic for intraductal papillary
carcinoma. On the other hand, the presence of myoepithelial
cells does not exclude the possibility of a papillary intraductal
carcinoma.

18.3 Carcinomas with Myoepithelial 
Differentiation Versus Primary Sarcoma

● Sarcomatoid (metaplastic) carcinomas of the breast often
show a myoepithelial cell differentiation. The tumor cells are
usually positive for high molecular weight cytokeratins
(HMW-CKs) or basal-type CKs such as CK5/6, CK14, CK17,
and CK34BE12. The tumor cells in sarcomatoid carcinomas
often display positive immunoreactivity for at least some of
the myoepithelial markers, including SMA, p63, CD10, 14-3-3
sigma, and NGFR/p75. The above-mentioned immunoreac-
tion of tumor cells is usually heterogeneous and focal.

● In contrast, primary sarcomas of the breast (NOS-type) are
negative for a variety of CKs (including pancytokeratin,
CK5/6, CK14, and CK34BE12). But some of the myoepithelial
markers such as CD10, p63, and SM actin can be positive in
NOS-type sarcomas.

Caution

● A primary sarcoma of the breast is extremely rare and should
not be diagnosed without immunohistochemical examina-
tion for a variety of cytokeratins (pancytokeratin, CK5/6, CK14,
CK34BE12).

18.4 Microinvasive Carcinoma (Fig. 116)

Microinvasive carcinoma is defined as a tumor in which the
dominant lesion is noninvasive but shows one or more clearly
separate small microscopic foci of infiltration into the breast
stroma. With regard to the size of microinvasion, there is no uni-
versally accepted definition.

The definition according to the TNM (UICC) classification
[44b] is one or more areas of stromal infiltration not exceeding
1 mm in diameter. The recent WHO guidelines (2003) [47c] offer,
in addition to the TNM definition, an alternative size limit for
microinvasive breast carcinoma: “A single focus of invasion no
larger than 2 mm in maximum dimension or two to three foci,
none exceeding 1 mm in maximum dimension” [47c]

Caution

● The size definition of microinvasive carcinoma is arbitrary. It is
not clear why the TNM defines the upper size limit of micro-
invasive breast carcinoma as 1 mm, while the upper size limit
of micrometastasis of breast carcinoma in lymph nodes is
defined as 2 mm in diameter.

Immunohistochemistry can be helpful for detecting microinva-
sion:

Antibody against collagen type IV: Lack of basal lamina in inva-
sive carcinoma (a discontinuous layer can be present).

Antibodies to myoepithelial cells: Lack of positive reaction in
small infiltrating epithelial cells. Isolated tumor cells or small
clusters of microinvasive carcinoma are CK-positive!

Caution

● If there is doubt about the presence of microinvasion, the
case should be classified as noninvasive (DIN; DCIS).

● A discontinuous layer of basal lamina (collagen type IV)
around neoplastic glands does not automatically mean 
invasion because DIN (DCIS) can also show incomplete basal
lamina.

18.5 Cell Population in Intraductal Proliferative 
Lesions: Homogeneous Versus 
Heterogeneous Cell Population 
(Neoplasia Versus Hyperplasia)

● The luminal epithelial cells (ducts, lobules) are characteristi-
cally positive for low molecular weight cytokeratins (LMW-
CKs) such as CK8, CK18, and CK19. These cytokeratins are,
however, rarely positive in myoepithelial cells.

● HMW-CKs show a heterogeneous positive reaction in some of
the normal epithelial and myoepithelial cells. There are
HMW-CKs such as CK34BE12, containing CKs 1, 5, 10, and 14,
and monoclonal HMW-CKs such as CK5/6 or CK14. While in
usual ductal hyperplasia an intense positive immunoreaction
of HMW-CK (CK34BE12 or CK5/6) is always present, the vast
majority of cases with DIN (DCIS) are either completely or
predominantly negative for HMW-CK (almost 85–90% of cas-
es are negative for HMW-CK). Note that CK5/6 is more specif-
ic than CK34BE12 [12, 28, 35]
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● LMW-CK is positive in hyperplasia and neoplasia! (Therefore,
it is not useful for distinguishing different intraductal lesions).

● Atypical ductal hyperplasia shows the same type of immuno-
reactivity for HMW-CK as that of DCIS [12, 28].

● In a difficult case with florid intraductal proliferation, im-
munohistochemistry can identify whether the cell population
in the proliferative zone is homogeneous (one cell type of
epithelial cells without a modified myoepithelial cell compo-
nent) or heterogeneous (mixed cell types of epithelial and
modified myoepithelial cells). While an intense positive reac-
tion for HMW-CK is characteristic for intraductal hyperplasia
(due to a heterogeneous cell population), the absence of such
an immunoreaction is highly suggestive of a neoplastic intra-
ductal proliferation (atypical ductal hyperplasia/DCIS or
DIN). The absence of HMW-CK reaction in the proliferative
zone of DIN is due to the absence of modified myoepithelial
cells among the proliferating luminal cells. One needs to keep
in mind that a minority of DCIS lesions (10–15%) can be
focally or diffusely positive for HMW-CK!

● While the lack of HMW-CK (CK5/6 or CK34BE12) is a charac-
teristic feature of intraductal papillary carcinomas, intraduc-
tal papillomas with or without hyperplasia typically express
HMW-CK.

18.6 Paget’s Disease

● The highly atypical neoplastic epithelial cells are characteris-
tically positive for LMW-CK (CK8, CK18, CK19) but complete-
ly negative for HMW-CK (CK34BE12 and CK5/6).

● The tumor cells are characteristically positive for CK7.
● Other markers such as GCDF-15 (BRST2) and CEA are usual-

ly positive. Paget cells are negative for S100 protein. The vast
majority of cases of Paget’s disease are negative for estrogen
and progesterone receptors but positive for androgen recep-
tors. The tumor cells overexpress HER2/neu in the vast major-
ity of cases.

● MUC1 is another useful marker that is always positive in
Paget’s disease.

18.7 Distinction Between DIN (DCIS) and LIN (LCIS)

● DIN and LIN can often be separated based on their morpho-
logic features. Occasionally however, the distinction can be
difficult (intraepithelial neoplasia, not otherwise specified, or
with combined features). In such situations, immunohisto-
chemical examination for E-cadherin in combination with
CK34BE12 can be helpful [8].

E-cadherin: CK34BE12 (HMW-CK):

DIN (ADH/DCIS) positive mostly negative

LIN (ALH/LCIS) negative mostly positive

Note that the tumor cells of both DIN (DCIS) and LIN are nega-
tive for CK5/6.

Mammary intraepithelial neoplasia, NOS type:
Both E-cadherin and CK34BE12 negative: negative hybrid lesion.
Both E-cadherin and CK34BE12 positive: positive hybrid lesion.

18.8 Systemic Metastasis of Breast Carcinoma 

GCDFP is found in abundance in breast cystic fluid and any cell
type that has apocrine features. Homologous-appearing carcino-
mas of the breast, skin adnexa (sweat glands, apocrine glands),
and salivary glands demonstrate positive immunostaining 
for GCDFP-15 (BRST2). Aside from these immunoreactivities,
most other carcinomas show no appreciable immunostaining
[47b, 51].

Caution

● Estrogen and progesterone receptors can be positive in 
a variety of adenocarcinomas. Therefore, the positive im-
munoreaction for estrogen and progesterone receptors in 
a tumor cannot be used as evidence of a metastatic breast
carcinoma.

● Primary signet-ring cell carcinomas of the breast are positive
for CK7 but negative for CK20. In contrast, signet-ring cell 
carcinomas of the gastrointestinal tract are usually positive
for CK20 but negative for CK7.

● Primary breast carcinoma in a male patient can be positive 
for prostate-specific antigen (PSA). Positivity for PSA should
therefore not be used as evidence for metastatic prostate
carcinoma.

18.9 Micrometastatic Disease in Axillary 
Lymph Nodes (Including Sentinel Nodes)

Micrometastatic disease in axillary lymph nodes is defined
(TNM) [44b] as metastatic carcinoma larger than 0.2 mm but
less than or equal to 2 mm. Isolated tumor cells or very small ag-
gregates of metastatic tumor cells up to 0.2 mm in diameter are
considered isolated tumor cells (pN0, i+) and, currently, should
be separated from micrometastasis [44b].

Cytokeratin immunostaining (pancytokeratin, clone MNF116)
of sentinel lymph nodes that are negative on sections stained
with hematoxylin and eosin can be used to identify “hidden”
micrometastasis or isolated tumor cells. However, it is currently
not mandatory to perform immunohistochemistry (cytokeratin)
on sentinel lymph nodes [17, 19].

18
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Caution

● Dendritic cells in axillary lymph nodes often show a mild to
moderate cytoplasmic reaction for pancytokeratin.

● The clinical significance of isolated tumor cells and sub-
micrometastasis in sentinel nodes is uncertain. Currently,
isolated tumor cells and very small aggregates of epithelial
cells X0.2 mm are classified as pN0 (i+).

18.10 Immunohistochemistry for Prognostic 
or Predictive Factors in Breast Carcinoma:
Hormone Receptors

● Currently, several monoclonal antibodies against estrogen
receptor (ER) and progesterone receptor (PR) can reliably 
be used in formalin-fixed, paraffin-embedded breast tissues.
Quantification of results of immunohistochemistry for ER
and PR is an issue of some controversy [2, 3, 17, 19, 21, 31, 33,
37, 41–43, 48]. While some authors set a positive ER or PR
result at greater than or equal to 5% nuclear staining, many
others define a positive result at a minimum of 10% nuclear
staining [33, 37, 48]. Studies have shown that clinical response
correlates with the value of 10% nuclear staining as a cutoff
[33, 37]. In contrast, some recent studies have reported that
even patients with 1% positive staining for ER/PR benefit from
antihormonal treatment [2, 12, 13, 16, 19, 31].

● There are legitimate concerns worldwide that ER immunohis-
tochemical testing methodologies are insufficiently standard-
ized and that clinically significant false-negative rates exist.

● Some scoring systems have attempted to incorporate both tu-
mor cell staining percentages and nuclear staining intensity
into a single score. But no study has convincingly demonstrat-
ed the clinical importance of measuring (or attempting to
quantify) ER staining intensity or heterogeneity.

● The American Society of Clinical Oncology has issued con-
sensus panel statements supporting the use of a three-tiered
categorization of ER staining percentages (using percentages
as low as 1%) that acknowledges the existence of both “posi-
tive” and “low-positive” cases. Additionally, the National Insti-
tutes of Health Consensus Statement on Adjuvant Therapy for
Breast Cancer also states that any degree of ER nuclear stain-
ing detected by immunohistochemistry should be considered a
positive result [2, 19].

Caution

● If immunohistochemistry for ER and PR is negative in a core
needle biopsy, it should be repeated on the excisional breast
specimen.

● No internationally accepted definition currently exists regard-
ing the cutoff level for immunohistochemistry positive ER
and PR. However, several recent studies and reports consider
any positive nuclear ER or PR immunostaining a positive 
result.

● Nuclear staining for PR by the immunohistochemistry
method is usually more heterogeneous than ER and may be a
cause of false-negative results.

18.11 HER2/neu Overexpression

● Several studies have shown that HER2/neu overexpression is
an independent prognostic and predictor factor in breast car-
cinoma. Particularly, HER2/neu positive breast cancers with
metastatic lymph nodes behave very aggressively. The prog-
nostic role of HER2/neu in node-negative breast carcinoma,
is, however, controversial. The current clinical use for the
HER2/neu status in the treatment of breast cancer patients is
twofold: (1) as a predictor of response to chemotherapy, espe-
cially for doxorubicin, and (2) to determine which patients
would respond to monoclonal antibody therapy (Herceptin)
[4, 7, 9, 29, 30, 34].

● While fluorescence in situ hybridization (FISH) detects gene
amplification, immunohistochemistry detects gene product
overexpression. Both methods can be performed on frozen
and formalin-fixed tissues, as well as on cytologic prepara-
tions (FNA, touch imprint). There is a high concordance
between FISH and immunohistochemistry [23].

● The scoring method follows from the Food and Drug Admin-
istration-approved Hercep Test Kit (Dako). Using immunohis-
tochemistry with monoclonal antibody against HER2/neu
receptor, a positive result is interpreted as 3+, which is charac-
terized by strong, complete cell membrane (“chicken wire”)
staining. While an immunoscore of 2+ is defined as weak to
moderate, mostly incomplete cell membrane reactivity, a
score of 1+ represents a weak, cytoplasmic, and/or incomplete
cell membrane reaction. Using immunohistochemistry, at least
10% of tumor cells should reveal a score of 3+ in order to be
reported as HER2/neu overexpression.

Caution

● In breast carcinomas that are 2+ by immunohistochemical ex-
amination, or in the grey zone between 2+ and 3+, FISH for
HER2/neu needs to be performed. Only cases with 3+ im-
munoreaction or 2+ cases that show amplification by FISH are
considered positive for HER2/neu.

● Immunocytochemistry and FISH can easily and reliably 
be performed on touch imprint cytologic specimens of core
needle or excisional breast biopsies.
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Fig. 115: Selected examples of immuno-
histochemistry in breast pathology.

Fig. 115.1: Immunohistochemistry of normal lob-
ules with antibody against smooth muscle actin
decorating a continuous layer of myoepithelial
cells.

Fig. 115.2: Immunohistochemistry of myoepithe-
lial cells with antibody against CD10.

Fig. 115.3: Myoepithelial cells within small ducts
expressing p63.

Fig. 115.4: Positive immunoreaction of myo-
epithelial cells for calponin.

Figs. 115.5 and 115.6: A case with a pseudoinva-
sive area closely mimicking invasive ductal carcino-
ma. Indeed, several pathologists were seriously con-
cerned about (or made a definitive diagnosis of )
carcinoma.The haphazardly arranged tubules, how-
ever, contain myoepithelial cells, as demonstrated
by immunohistochemistry for p63 (Fig. 115.6). Sev-
eral other markers including smooth muscle actin
and CD10 were also positive in pseudoinvasive
glands.

Figs. 115.7 and 115.8: A case of intraductal papil-
loma with prominent myoepithelial hyperplasia
(papillary type of adenomyoepithelioma) showing
intense and almost diffuse reaction for smooth
muscle actin (Fig. 115.7) and smooth muscle
myosin, heavy chain (Fig. 115.8).
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Figs. 115.9 and 115.10: Immunohistochemistry of
usual ductal hyperplasia (UDH) for high molecular
weight cytokeratin (HMW-CK). The proliferating
cells in UDH are characteristically positive for CK5/6.
Other HMW-CKs such as CK14, CK17, and CK34BE12
are also typically positive in UDH. Note that the pos-
itive reaction in UDH can be diffuse or heteroge-
neous (mosaic pattern).

Figs. 115.11, 115.12, 115.13, and 115.14: A diffi-
cult case of usual ductal hyperplasia (UDH) associ-
ated with prominent central necrosis. The presence
of central necrosis and prominent intraductal pro-
liferation in this complex case (which showed
pseudoinvasion elsewhere) caused major diagnos-
tic problems for several pathologists. Note the ir-
regularity of secondary lumens and the heteroge-
neous cell population of proliferating cells charac-
teristic for UDH. It must be kept in mind that
luminal necrosis by no means excludes UDH. Im-
munohistochemistry for CK5/6 shows a diffuse pos-
itive reaction of intraductal proliferating cells
(Figs. 115.13 and 115.14). The immunohistochem-
istry in this case is supportive of ductal hyperplasia
associated with unusual prominent central necro-
sis.

Figs. 115.15 and 115.16: A case with ductal in-
traepithelial neoplasia (DIN, DCIS) with micropapil-
lary and cribriform growth patterns. Focally, there is
an area with central necrosis (DIN2 or DCIS, G2;
Fig. 115.15). CK5/6 is completely negative in intra-
ductal neoplastic cells (Fig. 115.16). A negative im-
munoreaction for high molecular weight cytoker-
atins (CK5/6, CK14, CK17, CK34BE12) can be seen in
the vast majority of cases with DIN (DCIS). In con-
trast, usual ductal hyperplasia is always positive for
high molecular weight cytokeratins.
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Figs. 115.17, 115.16, 115.17, and 115.18: The neo-
plastic cells of lobular intraepithelial neoplasia (LIN)
are typically negative for E-cadherin (Fig. 115.17),
but they show a positive immunoreaction for
CK34BE12 (Fig. 115.18). The immunohistochemistry
of LIN is in contrast to that of DIN (DCIS), which is
positive for E-cadherin but negative for CK34BE12.
Note the perinuclear or cap-like positive reaction of
neoplastic cells (Figs. 115.19 and 115.20). One must
keep in mind that CK5/6 or CK14 is, however, nega-
tive in neoplastic cells of LIN. Therefore, CK5/6 or
CK14 cannot be used for distinguishing between
LIN and DIN (DCIS).

Figs. 115.21, 115.22, 115.23, and 115.24 (see also
Figs. 115.25 and 115.26): A difficult case of lobular
intraepithelial neoplasia associated with central
necrosis. The solid growth pattern of neoplastic
cells and the presence of central necrosis closely
mimic DIN (DCIS; Figs. 115.21, 115.22, and 115.23).
Note that the neoplastic cells are positive for
CK34BE12 (Fig. 115.24).
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Figs. 115.25 and 115.26: Higher magnification of
immunohistochemistry for CK34BE12 reveals a typ-
ical perinuclear or cap-like positivity (Fig. 115.25). In
contrast to DIN (DCIS), the neoplastic cells in this
case are negative for E-cadherin (Fig. 115.26). The
results of immunohistochemistry (negative im-
munoreaction for E-cadherin and positivity for
CK34BE12) are in agreement with lobular intraep-
ithelial neoplasia (LIN). Indeed, this case represents
a rare example of LIN that is associated with central
necrosis.

Figs. 115.27 and 115.28: A case of sarcomatoid
(metaplastic) carcinoma composed of spindle cells.
The neoplastic spindle cells show a fibrosarcoma-
tous growth pattern and can easily be confused
with a sarcoma (Fig. 115.27). In such cases, immuno-
histochemistry for several cytokeratins and myoep-
ithelial markers should be done.The neoplastic cells
in this case show a positive reaction for CK5/6
(Fig. 115.28). Other high molecular weight cytoker-
atins or basal-type cytokeratins such as CK14, CK17,
and CK34BE12 were also positive in this case (not
shown). Based on the results of immunohistochem-

istry, this tumor would qualify as a „basal-like“ 
carcinoma. The neoplastic spindle cells in this case,
however, also showed positive immunoreaction 
for several myoepithelial markers such as CD10,
smooth muscle actin, p63, S100 protein, and CD29.
One should keep in mind that many cases of 
so-called basal-like carcinoma also express at least
some myoepithelial markers. Indeed, the vast ma-
jority of sarcomatoid (metaplastic) carcinoma of 
the breast show myoepithelial differentiation when
several myoepithelial markers are immunohisto-
chemically examined. Furthermore, the positive 
reaction for basal-type cytokeratins is a common
finding in sarcomatoid breast carcinoma.

Figs. 115.29, 115.30, 115.31, and 115.32 (see also
Figs. 115.33 and 115.34): Another case of meta-
plastic carcinoma that shows myoepithelial differ-
entiation. The neoplastic cells display cordlike or
fascicular arrangements (Figs. 115.29 and 115.30).
The tumor cells are focally positive for smooth mus-
cle actin (Fig. 115.31). The neoplastic cells are posi-
tive for CK5/6 (Fig. 115.32).
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Figs. 115.33 and 115.34: The tumor cells of meta-
plastic carcinoma with unusual cordlike growth
pattern show a positive immunoreaction for 14-3-3
sigma (Fig. 115.33), another myoepithelial marker.
The neoplastic cells are also positive for CD29
(Fig. 115.34), a new myoepithelial marker. This case
demonstrates again that metaplastic or sarco-
matoid carcinomas of the breast frequently show
myoepithelial differentiation (myoepithelial origin?).
Note that this rare type of breast carcinoma often
expresses high molecular weight cytokeratins or
basal-type cytokeratins.

Figs. 115.35, 115.36, and 115.37: A case of DIN
(DCIS) with apocrine differentiation with cribriform
growth pattern (Fig. 115.35). While the apocrine
neoplastic cells are negative for estrogen receptors
(Fig. 115.36), they commonly express androgen
receptors (Fig. 115.37).

Figs. 115.38 and 115.39: Another case of high-
grade DIN (DCIS) with negative immunoreaction for
estrogen receptor (Fig. 115.38) and positive reac-
tion for androgen receptor (Fig. 115.39). A positive
cytoplasmic reaction without positive nuclear reac-
tivity should not be regarded as positive for steroid
receptors.

Fig. 115.40: Immunoexpression of estrogen recep-
tors in invasive lobular carcinoma. The tumor cells
in this case (ILC, G1) also showed positive nuclear
reaction for progesterone receptors (not shown).
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Figs. 115.41 and 115.42: Immunohistochemistry
of a case of infiltrating ductal carcinoma (G2) for
HER2/neu. While the tumor cells show weak to
moderate positive reaction, there is no circumferen-
tial or intense cell membrane reactivity for HER2/
neu receptor (staining with HercepTest, DakoCyto-
mation). The immunoreaction is to be scored as 
2+ and needs to be followed by fluorescence in situ
hybridization (FISH). The additional FISH analysis in
this case did not reveal gene amplification.

Figs. 115.43 and 115.44: The highly atypical neo-
plastic cells overexpress HER2/neu in high-grade
DIN (DCIS, G3) (115.43) and in poorly differentiated
invasive ductal carcinoma (115.44). Note the in-
tense and circumferential cell membrane (3+) reac-
tion for HER2/neu (staining with HercepTest, Dako-
Cytomation). One should keep in mind that only a
3+ immunoreaction for HER2/neu or a 2+ reaction
that shows gene amplification by fluorescence in
situ hybridization should be reported as positive.

Fig. 115.45: FISH analysis of a poorly differentiated
invasive ductal carcinoma (IDC, G3) showing ampli-
fication of the HER2/neu gene (chromosome 17)
with multiple red spots per cell. Normal cells have
only two copies of the HER2/neu gene (hybridiza-
tion with the HER/neu FISH pharmDx Kit, Dako).
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Fig. 116: Microinvasive carcinoma 
of the breast with isolated tumor cells 
in a sentinel lymph node.

Case history: A 35-year-old woman had an abnor-
mal mammogram of her left breast, showing sever-
al clusters of microcalcifications. There was no pal-
pable tumor. Excisional biopsy was performed and
revealed extensive areas of high-grade DIN (DIN3,
DCIS, G3), partly with comedo-type central necrosis
associated with luminal microcalcifications.The size
(distribution) of DIN was about 5 cm. Because of the
lesion’s large size, sentinel lymph node biopsy was
performed.

Figs. 116.1 and 116.2: One hematoxylin and eosin
section (one of 12 paraffin blocks) shows a focus of
microinvasion (<1 mm in diameter) characterized
by irregular small epithelial clusters and isolated tu-
mor cells. While DIN (DCIS) shows a continuous lay-
er of basement membrane, the microinvasive focus
lacks basement membrane and a myoepithelial cell
layer.

Figs. 116.3 and 116.4: Very small clusters of mi-
croinvasive tumor cells accompanied by a lympho-
cytic stromal reaction. Note the absence of a myo-
epithelial cell layer.

Fig. 116.5: Higher magnification of Fig. 116.4 re-
veals a single-file pattern of microinvasive tumor
cells lacking a basement membrane and a myo-
epithelial cell layer.

Fig. 116.6: Higher magnification of Fig. 116.2
shows a very small cluster of epithelial tumor cells
without a basement membrane.

Figs. 116.7 and 116.8: Immunohistochemistry for
pancytokeratin shows two very small clusters of ep-
ithelial tumor cells (<0.2 mm). According to the cur-
rent TNM, this submicrometastasis should be classi-
fied as pN0 (i+). Note that i+ means isolated tumor
cells or very small cell clusters that are X0.2 mm in
diameter.

Fig. 116: Final remarks

● This case was reviewed by several practicing
pathologists. While some found no definitive
area of microinvasion, others identified a focus
of clear-cut microinvasion associated with
high-grade DIN (DCIS).

● The clinical significance of isolated tumor cells
in a sentinel lymph node or pN0 (i+) is unclear
and needs to be investigated properly.

● A lymph node metastasis that is >0.2 mm but
X2 mm in diameter should be classified as
pN1 (mi).
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