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Papillarylesionsof the breast

ÅPapilloma
ÅPapilloma with ADH or DCIS
ÅPapillaryDCIS
ÅEncapsulatedpapillarycarcinoma
ÅSolid papillarycarcinoma
ÅInvasive papillarycarcinoma

Frequent, usuallynot challenging

Lessfrequent (but not that rare) 
usuallyquite challenging!



Key point is use of IHC!
Å Myoepithmarkers      

(always2)
Å HMW-CK



Encapsulatedpapillarycarcinoma

ÅFormer «intracysticpapillarycarcinoma» (terminologynot recommended)
ÅSimple (=pTis) or with invasion
ÅMostlyof low grade, but high grade variant exists

Clinicalfeaturesand macroscopicappearance
ÅCentral or subareolarlesionin a post-menopausalwoman(~70-yr)
ÅCircumscribedround mass, +/- nippledischarge
ÅFriable mass within a cysticspace

ÅMACRO:             importance of a thoroughsamplingof the mass, especiallyof 
the fibrouscapsule and periphery+++ (in order to identify invasion)



HistopathologyςclassicalEPC (low grade)

ÅPapillaryroundedmass ±cystic
ÅFibrouscapsule, inflammatory/haemorragic
ÅMultiple delicatefibro-vascularcores
ÅMonomorphicpopulation of neoplasticcells

with low/ intermediate-grade nuclei
ÅNo myoepithelialcell (neither alongthe 

papillaenor at the periphery)

ÅFrank invasion = presenceof neoplasticcells
beyondthe capsule
ÅMostlyas IDC of NST
Åґ entrapment/displacedcellswithin the 

biopsysite

Simple 
EPC

EPC 
with

invasion

ÅNo myoepithelialcell : p63-, 
CK14- , calponin-
ÅEpithelialproliferation is

CK14-, CK5/6-
ÅER+ diffuse intense 
ÅLow Ki67 index

ÅPhenotypingof the invasive 
component ismandatory
(ER, PR, HER2) (mostly
ER+/HER2-)



P63, CK5/6, CK14 ER



Onlythe franklyinvasive component ismeasuredfor the pT

17mm nodule 

If severalfoci of invasion distant of >5mm: to be measuredseparatelyand pT(m)



Prognosisand management of low grade EPC

Å Absence of myoepithcells, rarelyN+, biology EPC=indolent and self-confined
form of low-grade invasive carcinomawith a prognosissimilar to DCIS

ÅTherefore, in absence of frank invasion  management as a DCIS
ÅNucleargrade system (and not Elston and Ellis grade)
ÅpTis(DCIS)
ÅNo predictivebiomarker(HR, HER2)

ÅIn case of frank invasion, the invasive component only isgradedaccordingto Elston 
and Ellis, measuredin mm (pT), and phenotyped(ER/PR/HER2)

ÅVerygood prognosis, N+ veryrare (3%)
ÅRiskof local recurrence, especiallyif  associatedDCIS 
ÅAssociation to invasive component possible 

Å Complete surgicalexcision with
free margins

Å SN procedureis recommended
Å Radiation therapyif conservative 

surgery
RakhaEA, Gandhi N, ClimentF et al. Am J SurgPathol2011;35:1093-1103



Histopathologyςhigh grade variant

ÅRare variant of EPC (2.5-14% of the cases)
ÅYoungerage(mean58 yrs)
ÅNuclearpleomorphismand increased

mitotic activity
ÅHigh grade DCIS associatedin 60%
ÅOftenER- (triple negative68%)
ÅLargertumor size
ÅMore frequentlyassociatedto a frank

invasion (up to 57% of the cases)
ÅSomecase reports with M+ RakhaEA, Varga Z, ElsheikS et al. Histopathology

2015;66:740-6

 this high-grade variant of EPC must be managedas an invasive lesion!!



calponin ER CK5/6



Solid papillarycarcinomas

ÅRare (<1% breastcancers, lessfrequent than encapsulatedpapillarycarcinoma)
ÅInitially describedas an in situ lesion(= neuroendocrine/spindlecellDCIS) but 

invasive formsexist
ÅIndolent

Clinicalfeaturesand macroscopicappearance
ÅCentral or subareolarlesionin a post-menopausalwoman(~70-yr)
ÅMass ou mammographicabnormality
Å± bloody nippledischarge(up to 25% cases)



HistopathologyςMain features

ÅWell-delineatedsolidnodules
ÅExpansile, mayshow a «geographicaljigsaw» pattern
Å  searchfor delicateand sometimesbranchingfibro-vascularcoreswithin

the nodules (inconspicuouspapillaryfrondsat low-power view!)
ÅSpindle-shapedpattern, nuclearpalisadingaroundthe fibrovascularcores
Å± extra/intra-cellular mucin(vacuoles), eosinophilicgranularcytoplasm
ÅMonotonousround or spindle-shapedneoplasticcells, with mild to moderate

nuclearatypia
ÅUsuallylow mitotic activity

­ Low-grade proliferation

­Morphologicalfeaturesreminiscentof neuroendocrine/mucinousB 
differentiation



Pluri-nodular, geographical jigsaw pattern



Solid cellular nodules, fibrous septa



WT1

Delicate fibro-vascular cores



Nuclear palisading along the papillae



Monotonous rounded cells



Spindle-shaped cells ~ UDH



ÅRound-shapednodules
ÅWell-circumscribed
ÅDistribution pattern consistent with an in situ process
ÅWith or without myoepithelialcellsat the peripheryof the nodules! 

ÅInvasive strands, irregularclusters of tumor cellsin a desmoplasticstroma
ÅMucinouscarcinoma+++  (extra-cellular mucin) is frequent
ÅMay alsopresentas IDC-NST, lobular, tubular, cribriformΧ

Diagnosismore difficult whenthe pattern isexclusivelyinvasive solidpapillary: 
ÅLarge tumor sheetswith raggedcontours, fat infiltration
ÅOrganizedin a jigsawpattern within a desmoplasticstroma

In situ

invasive

Histopathologyςin situ or invasive?



Invasive of no specialtype



Invasive solidpapillary



Phenotype

ÅEpithelialproliferationCK14-, CK5/6-
ÅER+ intense and diffuse (monoclonal)
ÅMyoepithelial cells± present(variable!!) alongthe fibro-vascularcoresand at 

the peripheryof the nodules: p63±, calponin±, CK14± or CK5/6 ±
ÅChromograninand synaptophysinoften+ (>50% cases)
ÅKi67 low or intermediate

ÅNo myoepithelialcells
ÅIn case of invasion, phenotypingof the invasive component ismandatory

(ER, PR, HER2, Ki67) (mostlyER+/HER2-)

in situ

invasive

Recommendedbiomarkers
Non-mandatorybiomarkers



ER

Ki67

Synaptophysin

Chromogranin



p63

SMA CK14

p63

variable 
myoepith
expression!!
(often
negative)



Prognosisand management

ÅIn absence of frank invasion  management as a DCIS
ÅNucleargrade (not Elston & Ellis)
ÅpTis(DCIS)
ÅNo predictivebiomarker(HR, HER2)

ÅIn case of frank invasion, the invasive component only isgradedaccordingto Elston 
and Ellis, measuredin mm (pT), and phenotyped(ER/PR/HER2/Ki67)

ÅExcellent prognosis
ÅN+ 7% cases, only in invasive
ÅM+ 5% cases, only in invasive

Guo S, Wang Y, Rohr J et al. Breast2016; 26:67-72
RakhaEA, Gandhi N, ClimentF et al. Am J SurgPathol2011;35:1093-1103

Å Complete surgicalexcision with free 
margins

Å SN procedureis recommended
Å Radiation therapyif conservative surgery



Molecularbiology

ÅSimple genomicprofile,  similarto low grade IDC-
NST ER+ : 1q+16q-, 16p+

ÅPrevalenceof PIK3CA mutations issimilarto ER+ 
IDC-NST: 43% vs 29% 

ÅSimilargenomicprofile in the 3papillaryentities
ÅWhencomparedto ER+ IDC-NST matchedfor 

grade, downregulationof geneslinkedto 
proliferation, cellular assembly, motility

ÅUp-regulationof geneslinkedto neuroendocrine 
phenotype(RET, ASCL1, DOK7) in SPC

DuprezR, WilkersonP, Lacroix-Triki M et al. 
J pathol2012;226:427-41

Piscuoglio S, Ng CK, Martelotto LG et al. 
Mol Oncol2014; 8: 1588-60

Morgan S, DodingtonD, Wu JM et al.
Pathobiology2021;88:359-73



Invasive papillarycarcinoma

ÅVeryrare !!
ÅDifficult diagnosis: recognizethe papillarypattern isnot easy!
ÅFew epidemiological, clinical, molecularŘŀǘŀΧ
ÅPayparticularattention to differentialdiagnosis+++ (metastasisto the breast!!) 

Clinicalfeaturesand macroscopicappearance
ÅNo specificfeatures
ÅPapillary(and micropapillary) lesionsare relativelymore commonamongmen 

(most frequentspecialtype after IDC-NST)

Deb S, Lakhani SR, Ottini L et al. Histopathology2016;68:110-8.
ZhongE, Cheng E, GoldfischerM et al. Am J SurgPathol2020;44:68-76Male breastcancer



Histopathology

ÅFranklyinvasive tumor
ÅPapillarypattern: fibrovascularcoreslinedby carcinomatouscells

ÅDilatedductsor micro-cysticstructures containingpapillaryformations
ÅNo myoepithelialcells(neither peripherynor alongthe papillae)
ÅVariable degreeof nuclearatypia
ÅMust be gradedaccordingto Elston & Ellis gradingsystem







Phenotype

ÅMyoepithelial cellsare absent alongthe fibrovascularcoresand at the 
peripheryof the ducts: p63-, calponin-, CK14- or CK5/6 -
ÅTheranosticphenotypingis mandatory(ER, PR, HER2): usuallyER+/HER2-
ÅKi67

ÅAlwaysrule out a metastasis(ovary+++, lung, thyroid), especiallyin the 
absence of a DCIS component and if triple-negativephenotype(be careful!!! 
Ovariantumorsmaybe ER+!) 
ÅPAX8, WT1
ÅTTF1, napsinA
ÅThyroglobulin
ÅGATA3, GCDFP15, mammaglobin, SOX10, TRPS1

Recommendedbiomarkers
Non-mandatorybiomarkers



calponin CK14

ER GATA3 PAX8


