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Errors in Breast Pathology

Fortunately, serious diagnostic errors in breast pathology 

are uncommon.

Many perceived ñerrorsò are due to being forced to place 

lesions along a biologic spectrum (e.g. from FEA to ADH 

to DCIS) into discrete categories.

ñA consultation occurs when a pathologist who knows a lesion has a 

differential diagnosis sends it to a consultant who does not.ò Author?

ADH DCIS



Right and Wrong Errors in Breast Pathology

Sclerosing lesion 

mistaken for 

invasive 

carcinoma

Metastatic 

estrogen receptor 

carcinoma 

mistaken for 

neuroendocrine 

carcinoma

False negative estrogen 

receptor results False positive 

HER2 results



She was diagnosed with a 0.9 cm well differentiated invasive 

carcinoma on both the core needle biopsy and the subsequent 

excision. A sentinel lymph node was free of carcinoma. 

An Oncotype DX assay was requested.

Women #1

A 60 year old woman was found to have a 

0.7 cm mass with ill-defined margins and 

calcifications on mammographic screening.



The Oncotype DX recurrence score was 26 (mid range). 

She requested a second opinion at Dana Farber Cancer 

Institute as to whether or not she should receive 

chemotherapy in addition to endocrine therapy.



On review, the core biopsy showed 

small compressed tubules in a very 

dense sclerotic stroma.

The tubules did not involve adipose 

tissue or infiltrate around normal 

epithelium.

Immunoperoxidase studies 

confirmed myoepithelial cells.



The excision showed the core site in the center of an area 

of sclerosing adenosis.

Immunoperoxidase studies again demonstrated 

myoepithelial cells.



This patientôs sclerosing adenosis had been misdiagnosed as invasive 

invasive carcinoma.

Consequences:

The patient underwent unnecessary surgery and lymph node 

biopsy ïwith the additional stress of thinking she had cancer.

Due to the Oncotype DX score, she might have received 

unnecessary chemotherapy.

Of note, this is a prognostic test and not a diagnostic test. 

Benign lesions can have moderately high scores because the 

level of ER and PR expression is generally not very high. 

She could have received unnecessary radiation.



Sclerosing adenosis is the most common lesion mistaken 

for invasive carcinoma.

Distinguishing sclerosing adenosis from invasive 

carcinoma is particularly difficult when the lesion is 

involved by apocrine metaplasia, ductal carcinoma in situ, 

or lobular carcinoma in situ.

Sclerosing Adenosis



Usually forms a mass with 

spiculated margins. 

Masses with circumscribed 

margins are less common.

Invasive Carcinoma      vs     Sclerosing Lesion

Often forms a mass with 

circumscribed margins ï

with the exception of . . .



Invasive carcinoma: The 

central area of the irregular 

mass is larger than the 

length of the spicules.

Invasive Carcinoma  vs  Radial Sclerosing Lesion

Radial sclerosing lesion: The 

central area of the irregular 

mass is smaller than the 

length of the spicules.



The majority of invasive 

carcinomas infiltrate into 

the surrounding tissue.

Invasive Carcinoma    vs    Sclerosing Lesion

The majority of sclerosing 

lesions have circumscribed 

margins, except . . .



Radial sclerosing lesions 

(= radial scars) can have 

an irregular shape.

Radial Sclerosing Lesion  &  ñWandering Adenosisò

In ñwandering adenosisò 

small tubules are scattered 

in breast tissue.



The tubules of invasive cancers 

are haphazardly distributed in a 

cellular desmoplastic stroma.

Invasive Carcinoma       vs   Sclerosing Lesion

The tubules of sclerosing 

lesions are usually back-to-back 

and in a swirling pattern. The 

stroma is dense.



Invasive carcinomas typically 

invade around normal epithelium.

Invasive Carcinoma     vs   Sclerosing Lesion

Sclerosing lesions consist of 

similar appearing tubules ï

invasion around distinct normal 

tissue is not seen.



Invasive carcinomas often invade 

into adipose tissue and disrupt the 

adipocytes.

Invasive Carcinoma       vs   Sclerosing Lesion

Sclerosing lesions can involve 

adipose tissue, but the 

adipocytes do not appear to be 

disrupted by the tubules.



Immunoperoxidase studies can 

confirm the absence of 

myoepithelial cells in cancers.

Invasive Carcinoma     vs   Sclerosing Lesion

Immunoperoxidase studies can 

confirm the presence of 

myoepithelial cells in sclerosing 

lesions.

Normal gland

p63 p63



Microglandular adenosis is also a 

small glandular proliferation that 

infiltrates in breast tissue.

Benign Lesions Lacking Myoepithelial Cells

No myoepithelial cells are 

present. Other rare benign 

glandular lesions (some 

apocrine) can also lack 

myoepithelial cells.

p63



Benign sclerosing lesions can 

involve nerves.

Artifactual displacement can 

mimic lymphovascular invasion.

Sclerosing Lesion ïñpseudo perineural 

invasionò

Immunoperoxidase studies 

demonstrate that the tubules in 

nerves have myoepithelial cells.

p63



Myoepithelial Markers

Antibody Location Myoepithelial cells Myofibroblasts Vessels Tumor Cells

P63 Nucleus Strong Negative Negative Occasional

SMA Cytoplasm Strong Moderate Strong Rare

SM-MHC Cytoplasm Strong Rare Strong Rare

Calponin Cytoplasm Strong Moderate Strong Rare

CD10 Cytoplasm Strong Moderate Variable Occasional

P63 is very specific, but less ñsensitiveò than muscle markers as the nucleus is 

smaller than the cell body (cytoplasm).

Muscle markers are more ñsensitiveò (larger area to stain), but less specific as 

stromal cells and blood vessels stain.

Myoepithelial cells may be reduced in number and may fail to express some 

proteins when associated with some types of lesions . . .



Myoepithelial Markers ïReduced Immunoreactivity

Hilson, JB, Schnitt SJ, Collins LC, Phenotypic alterations in myoepithelial cells associated with benign sclerosing lesions 

of the breast, Am J Surg Pathol 34:896-900, 2010.

Hilson JB, Schnitt SJ, Collins LC, Phenotypic alterations in ductal carcinoma in situ-associated myoepithelial cells, Am J 

Surg Pathol 33:227-232, 2009.

Marker % of lesions with reduced staining

Sclerosinglesions DCIS

Cytokeratin 5/6 32% 30%

SM-MHC 21% 77%

CD10 15% 34%

P63 9% 13%

Calponin 6% 17%

Smooth muscle actin 0% 1%

Use multiple markers before concluding myoepithelial cells are not present. Use 

more if initial results not clear.

A conservative approach is advised ïdonôt base a diagnosis of invasive 

carcinoma on IHC alone!



Myofibroblasts Mimicking Myoepithelial Cells 

CalponinCalponin

Myofibroblasts adjacent to tumor cell 

nests can mimic a myoepithelial cell 

layer.

True myoepithelial cells should be 

located above the basement 

membrane. P63 can be helpful to 

confirm their presence.

Invasive Carcinoma Invasive Carcinoma

Carcinoma in situ



Small blood vessels 

positive for muscle 

markers closely apposed 

to tumor cells can mimic 

myoepithelial cells.

Blood Vessels Mimicking Myoepithelial Cells 

Papillary carcinoma

Invasive cribriform carcinoma

Smooth muscle myosin heavy chain 


