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Lesions with Intrac ellular Mucin

ÅMucinous metaplasia

ÅLobular Neoplasia

ÅDuctal Carcinoma In Situ (DCIS)

ÅSolid Papillary Carcinoma

ÅInvasive Lobular Carcinoma (ILC)

ÅInvasive Ductal Carcinoma (IDC)

ÅMucoepidermoid Carcinoma

Lesions with Extracellular Mucin

ÅFibrocystic Change with Intracystic Mucin

ÅMucocele - like lesions (MLL), Benign

ÅMLL with Atypical Hyperplasia

ÅMLL with Ductal Carcinoma In Situ (DCIS)

ÅMLL with Mucinous Carcinoma

ÅMucinous Carcinoma

ÅMucinous Cystadenocarcinoma

ÅMixed Carcinoma (Mucinous + Invasive 

Carcinoma of no Special Type)



ÅMucocele - like Lesions vs. Mucinous Carcinoma

ÅMucinous Carcinoma vs. Other Types of Breast Carcinoma

ÅSpecial Types of Invasive Carcinoma with Mucin Production

ÅCarcinomas with Stromal Mucin

ÅRare Lesions

Common Diagnostic Challenges





Mucinous carcinoma (Type A -pauci cellular subtype)

ÅRibbon - like ,reticular ,cribriform and 
trabecular 

ÅMucinous morphology >90%

ÅNuclear grade: low to intermediate

ÅHigh nuclear grade with extracellular mucin: diagnose 

as invasive carcinoma NST with mucin production

ÅTypically HR+ and HER2-; re-evaluate if HR- or HER2+
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Exclude Mucinous Carcinoma When:

Å Marked nuclear atypia is present

Å HER2 is positive

Å ER & PR are negative



Cellular subtype (Type B): characterized by sheet - like, solid nest - like, or cribriform glandular 
architecture, with relatively less mucin, may show neuroendocrine differentiation.
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Mucinous carcinoma is typically characterized by 
the absence of PIK3CA and AKT1 mutations.

Hum Pathol . 2012 Dec;43(12):2207-12



J Natl Cancer Inst (2019) 111(7):737- 741

ÅMucinous carcinoma exhibits a low level of copy number variation .
ÅIt lacks the characteristic genomic alterations of invasive ductal carcinoma, such as 
1q loss and 16q loss .
ÅThe frequencies of PIK3CA and TP53 mutations are lower than those in ER+ /HER2 - 
invasive carcinoma of no special type (NST).



Ann Surg Oncol . 2018 Oct;25(11):3158-3164Arch PatholLab Med. 2015 Dec;139(12):1546-9

21-gene recurrence score results 
in mucinous carcinoma



The presence of mucin in the stroma 
without tumor cells should not be 
considered invasive.

Solid papillary carcinoma is often associated with mucin. 

WHO Breast Tumours, 5th Edition



Invasive carcinoma with micropapillary structures and 
mucin secretion

WHO 5Ed WHO 5Ed

Å Often exhibit greater nuclear atypia than classical mucinous carcinoma.

Å Tend to occur in younger patients, with higher rates of LVI and nodal metastasis.

Å Prognostic reports are inconsistent.

Å Diagnostic category is unclear (micropapillary vs. mucinous); no definitive recommendation in 5 th WHO .



Mucinous carcinoma, Type 
A

Mucinous carcinoma with 
micropapillary features



Am J Surg Pathol 2003;27(5):571- 578

Å In mucinous carcinoma, glycoproteins are primarily expressed 
on the stromal - facing surface of tumor cells.

Å In invasive ductal carcinoma, glycoproteins are mainly 
expressed on the luminal surface or show diffuse cytoplasmic 
expression.



Hum Pathol. 2014;45(2):432- 4

14 cases of mucinous carcinoma
Å 11 cases (78%) showed varying degrees 

of polarity reversal of EMA staining
Å 6 cases (43%), EMA staining showed 

diffuse polarity reversal.



Hum Pathol. 2014;45(2):432- 4

Å These findings support that micropapillary 

carcinoma and mucinous carcinoma share a 

similar MUC1/EMA expression pattern.

Å Polarity reversal is not a feature unique to 

micropapillary carcinoma

Å Most mucinous carcinomas ðparticularly Type A 

mucinous carcinoma ðalso show a ñpolarity-

reversed patternò on immunohistochemical 

staining.

Å MUC1/EMA staining cannot distinguish between 

mucinous carcinoma and mucinous 

micropapillary carcinoma.



Diagnostic criteria:

Å Pure mucinous carcinoma morphology

ÅSuhvhqfh ri plfursdsloodu| +Ɏpruxod-
olnhɏ, fhoo foxvwhuv zlwklq pxflq srrov 
+PS( ˃ 4(,/ vxjjhvwlqj ihdwxuhv ri 
invasive micropapillary carcinoma

Å Polarity reversal demonstrated by 
EMA/MUC1 staining

Å5.6% were of high nuclear grade.

Å6.2% were ER -negative.

Å8.1% were HER2 -positive.

Mod Pathol. 2020;33(10):1945-1960

MPMC accounts for 32% of all mucinous carcinomas.

Å MPMC presents in younger patients with more aggressive features 

(higher nuclear grade, more LVI and LN metastasis) and poorer 

outcomes.

Å 21-gene assay shows no significant difference from pure mucinous 

carcinoma.

Å Shares some genetic alterations with mucinous carcinoma but also has 

distinct differences.

Å MPMC is distinct in morphology, clinical behavior, and molecular profile.



Mod Pathol. 2020;33(10):1945-1960



Histopathology. 2019;75(1):139- 145

Whole -exome sequencing of five cases 
of micropapillary mucinous carcinoma

Å Micropapillary mucinous carcinoma (MPMC) shows genetic 
heterogeneity, with some cases exhibiting molecular alterations 
similar to those of mucinous carcinoma, and others resembling 
invasive micropapillary carcinoma.

Å In three cases, the genetic features were similar to mucinous 
carcinoma, characterized by absence of PIK3CA mutations, 1q 
gain, and 16q loss; whereas in two cases, 16q loss and/or copy 
number alterations resembling those of invasive micropapillary 
carcinoma were observed.

Å MPMC may not represent an independent histologic subtype, but 
rather a hybrid lesion derived from mucinous carcinoma or 
invasive micropapillary carcinoma.




