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AAABBBSSSTTTRRRAAACCCTTT
HistopathologicandImmunohistochemicalAnalysisofPure

TypeMucinousCarcinomasofBreast

Kim,DongChul
Advisor:Prof.Lim,SungChul,M.D.,Ph.D.
DepartmentofMedicine,
GraduateSchoolofChosunUniversity

Background: The mucinous carcinomas are known to be well-
demarcated borderwith less aggressive biologic behaviorand good
prognosis.Theaim ofthisstudyistoinvestigatethehistopathologic
findingsofmucinouscarcinomasincludingtumorborder,size,associated
lesion,andimmunohistochemicalcharacteristics.Method:A pathological
analysisof45casesofpureform ofmucinouscarcinomawascarried
out.Thehistologicreview bylightmicroscopyhaddoneandfollowed
byimmunohistochemicalstudies.Results:Themeanageofpatientswas
44.8 years old.The tumor borders of mucinous carcinoma were
classified into pushing borderin 11 cases(24.4%),partly infiltrative
borderin18cases(40.0%),andirregularinfiltrativeborderin16cases
(35.6%).Thepuretypeofmucinouscarcinomashadmorecommonly
infiltrativein tumorbordersand irregularshapeas othermalignant
tumors.Themucinouscarcinomaswith infiltrativeborderwereoften
associatedwithlymphnodemetastasis,youngerages,andassociationof
micropapillarycarcinomainadjacentareas.Theassociatedlesionswere
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micropapillarycarcinomasin5cases(11.1%),andtubularcarcinomain
1case(2.2%).Ductalcarcinomasin situ (DCIS)werepresentin 28
(62.2%).In immunohistochemicalstudy,expression ofgalectin-3 in
tumor with DCIS was lower than in the tumor with no DCIS.
Expressionofsynaptophysinwasassociatedwithductalcarcinomain
situ,butnodifferenceingradeofductalcarcinomainsitu.Conclusion:
Thepuretypeofmucinouscarcinomashasmorecommonlyinfiltrative
borderandirregularshapethanwelldemarcatedpushingborder.These
mucinouscarcinomasareoftenassociatedwithlymphnodemetastasis,
association with micropapillary carcinoma, and young age. The
mucinouscarcinomaswithinfiltrativebordermayhavemoreaggressive
behaviorthanthattobepreviously known.Sothemucinoustumors
with infiltrative border, especially associated with micropapillary
carcinoma,isneededtotakenoticeoftreatmentorfollow up.
---------------------------------------------------------------
Key Words:Breast,Mucinous carcinoma,Immunohistochemistry,
Infiltrativeborder.
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IIInnntttrrroooddduuuccctttiiiooonnn
Mucinouscarcinomaofthebreast(MCB)isatumorcontaininglarge
amountsofextracellularepithelialmucinsurroundingandwithintumor
cells(Rosenetal,1980;Rasmussen,1985;Tavassolietal,2003).The
mucinouscarcinomasarecharacterizedbyaproliferationofclustersof
generally small and uniform cells floating in large amounts of
extracellularmucinoftenvisibletothenakedeye.Theyconstituteabout
1∼7% ofallbreastcarcinoma(Tavassoli,1999;Tavassolietal,2003).
Itoccursinawiderangeofage.TheMCB areusuallypresentasa
palpable lump,pain,and nipple discharge.MCB has been classified
histopathologicallyintopureandmixedtypes.PureMCB hasconsisted
oftumorcellswithexcessiveextracellularmucinintheentiretumor.
MixedMCBcontainsareasofinfiltratingductalcarcinoma(Rasmussen,
1985;Rasmussen etal,1985;Rasmussen,1987;Komakietal,1988).
Becauseofthesecharacteristics,mixedMCB hasamoreaggressive
behavior,ahigherrateofmetastaticnodalinvolvement,andadecreased
survivalrate(Rasmussen,1987).Themucinouscarcinomashavegood
prognosis(Melamedetal1961;Rosenetal,1980).The10-yearsurvival
rateforpureMCBwas90% to100% (Komakietal,1988;Fentimanet
al,1997),whereasitwas60% in mixedMCB (Komakietal,1988;
Paramoetal,2002).
Pure MCB usually presents as a circumscribed lesion on a
mammogram. Margins on ultrasonogram are usually well-defined
lobulated lesion with expansilegrowth,which resembleto a benign
tumor(Wilsonetal,1995;Mastudaetal,2000).MRimagingalsoshow
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well-demarcatedlobularlesion.(Kawashimaetal,2002).
Macroscopically, mucinous carcinomas show gelatinous glistering
appearanceandsoftconsistency.Thetumorsrangefrom lessthan1cm
toover20cm insize,withanaverageof2.8cm.Themarginsappear
bosselatedandpushing,ratherthaninfiltrating(Tavassoli,1999).
Microscopically,mucinouscarcinomasarecharacterizedbyproliferation
of clusters of generally uniform cells with minimal amounts of
eosinophiliccytoplasm,floating in abundantlakesofmucus.Delicate
fibrousseptadividedthemucinouslakeintocompartments.Epithelial
componentcharacterizedbyamicropapillarytosolidpatternispresent
in 30∼75%.Atypia,mitotic figures and microcalcifications are not
common but occur occasionally (Tavassoli,1999).Some mucinous
carcinomas have associated with atypical hyperplasia and ductal
carcinoma in situ.Some tumors have neuroendocrine differentiation
(Rasmussenetal,1986;Scopsietal,1994;Katoetal,1999).Typically,
mucinous carcinomas are estrogen receptorpositive,while less than
70-79% areprogesteronereceptorpositive(Komenakaetal,2004).
Recently,surgeonshavebeen required toremovetumormasswith
morelocalizedandrestrictedtolesion.Inthissituation,itisimportant
toknow exactcharacteristicsforbreastcarcinomaincludingmucinous
carcinomas.TheauthorshadexperiencedsomepuretypeMCB with
irregularmassand infiltrativeborder.So theauthorsreviewed pure
typemucinouscarcinomas,andinvestigatethehistopathologicfindings
ofpuremucinouscarcinomas,includingtumorborder,associatedlesion
and characteristics for immunohistochemistry including recently
developedmarker.
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MMMaaattteeerrriiiaaalllsssaaannndddMMMeeettthhhooodddsss

111...MMMaaattteeerrriiiaaalllsss

AAA...PPPaaatttiiieeennntttsss
Forty-five cases ofpure type mucinous carcinoma ofbreastwere
consecutively collected from SeoulNationalUniversity Hospitalfrom
May2000toApril2005.Allcaseswerefrom surgicaltreatedwomen.
Surgicaltreatments were modified radicalmastectomy in 22 cases,
quadrectomy with axillary lymph node dissection in 22 cases,and
lumpectomy in one case.Some patients had chemotheraphy and/or
radiotherapy after surgicaltreatment.Allpatients have been alive
withoutrecurrence.Tumorswereclassifiedandstagedaccordingtothe
sixtheditionoftheTNM classificationoftheAmericanJointCommittee
onCancer(AmericanJointCommitteeonCancer,2002).

BBB...AAAnnntttiiibbbooodddiiieeesss

The antibodies used were estrogen receptor (ER) (1D5,DAKO,
Grostrup, Denmark), progesteron receptor (PR) (PgR636, DAKO,
Grostrup,Denmark),Bcl-2 clone (124,DAKO,Grostrup,Denmark),
cyrokeratine(CK)7(OV-TL,12/30DAKO,Grostrup,Denmark),CK 20
(Ks 20.8,DAKO,Grostrup,Denmark),carcinoembryonicantigen(CEA)
(II-7,DAKO,Grostrup,Denmark),CDX-2(88,Biogenex,TheHague,
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The Netherlands),galectin-3 (gC4,Novocastra,new castle,United
Kingdum),p53(DO-7,DAKO,Grostrup,Denmark),C-erb B2(CB11,
Novocastra, New castle, United Kingdum), Ki67 (MIB-1, DAKO,
Grostrup,Denmark),neuron specificenolase(NSE)(BBS/NC/V1-H14,
DAKO,Grostrup,Denmark),chromogranin (polyclonal,Zymed,South
SanFrancisco,U.S.A.),andsynaptophysin(polyclonal,DAKO,Grostrup,
Denmark).
Biotinylatedsecondaryantibody(Zymed,SouthSanFrancisco,U.S.A.)
assecondaryantibody,streptovidin-HRP(Zymed,SouthSanFrancisco,
U.S.A.)asenzymeconjugate,anddiaminobenzidine(DAB)chromogen
(Zymed,SouthSanFrancisco,U.S.A.)used.

222...MMMeeettthhhoooddd

AAA...HHHiiissstttooopppaaattthhhooolllooogggiiiccceeevvvaaallluuuaaatttiiiooonnn
Theresectedsurgicalspecimenswerefixedin10% formalinandfour
tosevenrepresentativesectionsoftheprimarytumorweresubmitted
for microscopic examination.The sections were fixed in formalin,
embeddedinparaffinwax,andstainedwithhematoxilinandeosin.
The tumors in all45 cases were received by light microscopic
examination.Thefollowingfeatureswererecorded:tumorborder,tumor
size,large/smalldimensionratio,presenceofductalcarcinomainsitu
andtheirhistologicsubtypeand gradeby Van Nuey'sclassification,
other associated lesions, and lymph node metastasis. Associated
secondarycarcinomawasdefinedasadefinitivelyseparatedcarcinoma
with presence ofnormalbreasttissue ofmore than 1 cm width
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betweenthemucinouscarcinomaandassociatedlesion.

BBB...IIImmmmmmuuunnnooohhhiiissstttoooccchhheeemmmiiissstttrrryyyaaannndddiiinnnttteeerrrppprrreeetttaaatttiiiooonnn

Immunohistochemicalstainswerepreformedin43cases.
Four micron sections were deparaffinized, rehydrated in graded
alcohols, and processed using avidin-biotin immunoperoxidase
methodology.Briefly,antigenwasretrievedbyexposureinamicrowave
ovenfor15minin10mM citratebufferpH 6.0.Endogenousperoxidase
activity wasblocked with a3% H2O2 solution,and theslideswere
incubated in 10% normalgoat serum for 30 minutes to prevent
nonspecific staining.They werethen incubated for1 houratroom
temperaturein appropriately diluted primary antibody.Thereafterthe
sectionswereincubatedwithbiotinylatedsecondaryantibodies,followed
byavidin-biotinperoxidasecomplexesfor30minutes.DAB wasused
aschromogen,andMayer'shematoxylinascounterstain.Asanegative
control,Tris-bufferedsalinewassubstitutedfortheprimaryantibody.
ExpressionsofER,PR,p53,andKi67wereinnuclei.Expressionsof
Bcl-2,CK7,CK20,CEA,CDX-2,galectin-3,NSE,chromogranin and
synaptophysinwereincytoplasm.ExpressionofC-erbB2wasincell
membrane.
Cut-offlimitsforpositivestainingwaschosenER ≧10%,PR ≧10%,
Bcl-2≧10%,andp53≧1% irrespectiveoftheintensityofthestaining.
C-erbB2immunostainingwasconsiderednegativeinnoorweak(1+)
membrane staining,and positive in moderate (2+) or strong (3+)
membranestaining.MIB labeling index,Ki67staining,wasclassified



- 8 -

intotwogroups:<2% and≧2%.Thestaining wasperformedinan
automaticstainingmachine(TechmateTM 500Plus,DAKO inc,Grostrup,
Denmark)

CCC...SSStttaaatttiiissstttiiicccaaalllaaannnaaalllyyysssiiisss
StatisticalanalysiswasperformedwithSPSS software(version11.5,
SPSS Inc.Chicago,IL).Chi-squareorFisher'sexacttestswereused
whencomparingfrequenciesbetweengroups.Allnumericaldatawere
expressedasmeans±SD,anddifferencesbetweenmeansofgroupswere
comparedbyindependentsamplesT test.Probabilityvalueslessthan
0.05or0.1wereconsideredstatisticallysignificant.
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RRReeesssuuullltttsss
111...GGGeeennneeerrraaalllfffeeeaaatttuuurrreeesss

Thepatientsmainly presentwith palpablelump in breast,and 5.7
monthsinmeanduration.Themeanageatpresentationwasranged
from 29to89yearsold(mean:44.8years).Microcalcificationsattumor
masswerepresentin15outof45cases(34.1%).Sometumorshad
multiplemasseswith puretypemucinouscarcinomasandothertype
carcinomaorpuretypemucinouscarcinoma.

222...HHHiiissstttooopppaaattthhhooolllooogggiiicccaaannnaaalllyyysssiiisss

Theaveragesizeofthetumorswas2.2x1.7cm,andrangedinsize
from 0.4cm to15cm.Mostofpuretypemucinouscarcinomaswere
stageIorII(Table1).ThetumormasseswereT1in23cases,T2in
19cases,andT3in3cases.Thetumormasshadabundantmucinpool
withsomeclustersoffloatingcellnest(Figure1).Thetumorborders
ofmucinouscarcinomawereclassifiedinto3types,aspushingborder,
partly infiltrative border,and infiltrative border.Thepushing border
type was defined as distinctly smooth border and completely
well-demarcation with no infiltration to adjacent surrounding
parenchyme (Figure 2).The pushing bordertype was in 11 cases
(24.4%)(Table2).Thepartlyinfiltrativeborderwasdefinedasfocalto
partialirregularborder,even though mainly welldemarcated.Some
nestsoftumorcellswerepresentinadjacentsurroundingparenchyme
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oftumormasswithinfiltration(Figure3).Thepartlyinfiltrativeborder
typewasin18cases(40.0%).Theinfiltrativeborderwasdefinedas
irregularborderwithinfiltrationtoadjacentsurroundingparenchymeby
multipletumorcellnest(Figure4).Theirregularbordertypewasin16
cases(35.6%).Theaveragesoftumorsizeswere3.30x 2.10cm in
tumorwithpushingborder,2.25x1.74cm inpartlyinfiltrativeborder,
and 2.30x 1.70cm in infiltrativeborder.Therewasno correlation
between tumor border type and tumor size or stage. But, in
standardized cases,which wereexcluded oflargestorsmallest,the
tumorsizeswere1.80x1.61cm inpushingborder,1.89x1.50cm in
partlyinfiltrativeborder,and2.40x1.75cm ininfiltrativeborder.The
tumorborderhadatendencyofbecomingirregularwiththeincreaseof
tumorsize.Large/smalldimensionratiowere1.57in pushing border,
1.29inpartly infiltrativeborder,and1.35ininfiltrativeborderin all
cases.Thetumorhadatendencyofmorelargerandmoreirregular
shapedmassbecomingthetumorbordermoreinfiltrative.

333...LLLyyymmmppphhhnnnooodddeeemmmeeetttaaassstttaaasssiiisss

Themetastasistoaxillarylymphnodeswerepresentin4outofall45
cases(8.9%)(Table3).Nometastasistootherorganwaspresent.The
onewasfoundingroupoftumorswithpartlyinfiltrativeborderand
theotherthreecaseswerepresentingroupsoftumorswithinfiltrative
borders.The tumor group with pushing borderhad no case with
metastasis to lymph nodes.The mean size of the tumors with
metastaticlymphnodewas4.0x2.9cm.Theageofpatientsbelonged
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tothisgroupwere29∼66yearsold.Onlyonecasewith66yearsold.
The otherthree cases are about30 years old.According to TNM
systems,twocasesaccountforpN1,onecaseforpN2,andonecase
forpN3.

333...AAAssssssoooccciiiaaattteeedddllleeesssiiiooonnnsss

Ductalcarcinomasinsitu(Figure5)wereassociatedin28(62.2%)out
oftotal45mucinouscarcinomas(Table4).Theywereaccompaniedin6
cases(54.5%)oftumorwithpushing border,8cases(44.4%)ofthe
partlyinfiltrativeborder,and14cases(87.5%)oftheinfiltrativeborder.
Thetumorwithmoreirregulartumorborderhadatendencytohave
ductalcarcinoma in situ around the tumor.Butthe tumorborder
patterns were notcorrelated with Van Nuey's grade or histologic
pattern.Outof28ductalcarcinomainsitu,17cases(60.7%)showed
micropapillaryandpapillarypattern,whichweremorefrequentintumor
with infiltrativeborder.Fivecases(17.8%)showedcribriform pattern.
Theotherassociatedlesionsweremicropapillarycarcinoma(figure6)
in5cases(11.1%),andtubularcarcinoma(figure7)in1case(2.3%)
(Table5).Threeoutof5casesofmicropapillarycarcinomasbelonged
to tumor with partly infiltrative border,and two to tumor with
infiltrative border.Three outof5 cases with second carcinoma of
micropapillary type were associated with lymph node metastasis.In
threecaseswithlymphnodemetastasis,tumorborderwereinfiltrative
intwocasesandpartlyinfiltrativeinonecase.Thepuretypemucinous
carcinomawithtubularcarcinomahadtumorborderwithpushingtype
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andnolymphnodemetastasis.

444...IIImmmmmmuuunnnooohhhiiissstttoooccchhheeemmmiiicccaaalllrrreeesssuuulllttt

The result of immunohistochemicalstudy of pure type mucinous
carcinomasweresummarized(Table6).
ER andPR expressionwerenodifferentineachgroupsaccordingto
tumor border.Immunoreactivity for Bcl-2 showed a tendency of
decreasewithmoreirregulartumorborder,whichexpressedin11cases
(100%)outof11tumorwithpushingborder,14(82.4%)outof17cases
withpartlyinfiltrativeborder,and12(80.0%)outof15casesoftumor
withinfiltrativeborder.InC-erbB2expression,34cases(79.1%)were
negative,and9(20.9%)inpositivity(Figure10).Inp53expression,37
cases(86.0%)werepositive.Twentyeight(65.1%)outof43casesof
puretypemucinouscarcinomasshowedreactivityforgalectin-3.
In tumorswith DCIS,expression ofgalectin-3 waspositivein 14
(51.9%),buttumorwithnoDCISshowedpositivityin14cases(87.5%)
(Figure11)(Table7).Immunoreactivityforgalectin-3didnotshow any
correlationwithexpressionofp53.
In immunohistochemicalstudy forneuroendocrinedifferentiation,pure
typemucinouscarcinomasshowedreactivityin23(53.5%)outof43
casesforNSE expression,reactivity in 10(23.3%)forsynaptophysin
(Figure12),andreactivityin27(62.8%)forchromogranin(Table6).In
counting of number of positive neuroendocrine markers,33 cases
(76.7%)ofpuretypemucinouscarcinomahadoneortwopositivityfor
threeneuroendocrinemarkers.Onecases(9.1%)oftumorwithpushing
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borderand4cases(26.7%)outof15tumorwithinfiltrativeborderdid
notshow anyneuroendocrinemarker(Table8).
Inimmunoreactivityforsynaptophysin,tumorwithDCISwaspositive
in9cases(33.3%),howevertumorwithnoDCISshowedpositivityin
onlyonecase(6.3%).Inimmunoreactivityforchromogranin,tumorwith
DCIS was positive in 15 cases (55.6%),buttumorwith no DCIS
showedpositivity in 12cases(75.0%).In discrimination according to
gradeofDCIS,onlyKi67expressionshowedsignificancy,whichshowed
positivity in 5 cases (31.3%)in low grade,in 2 cases (100%)in
intermediategrade,andin7cases(77.8%)inhighgrade(Table9).
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DDDiiissscccuuussssssiiiooonnn

Thepuretypemucinouscarcinomasareknowntobewell-demarcated
tumor(Rasmussen,1985).Themarginsofthistumorhavebeenknown
to appearbosselated and pushing,ratherthan infiltrating (Tavassoli,
1999).Butin thepresentstudy,thepuretypemucinouscarcinomas
showed morecommonly irregulartumorborderthan well-demarcated
pushing border.Eventhoughwell-demarcatedpushing borderatfirst
sight,many ofthe pure type mucinous carcinomas had infiltrative
borderto surrounding softtissue.Thetumorswith well-demarcated
pushingtypeborderweresomewhatroundshapedlesion.Butthetumor
with infiltrative borderwere more orless ovalorirregularshaped
lesion.Thetumorsizehadnocorrelationwithtypeoftumorborder.
Pure type mucinous carcinomas are slowly growing tumors,and has
favorable prognosis (Rasmussen,1985;Clayton,1986;Rasmussen,1987;
Komenakaetal,2004).Themajority ofpuretypemucinouscarcinomas
presented atstageIorII(Komenakaetal,2004).In presentstudy,it
showed similarresults.Itissuggested thattumorsizeitselfisnota
significantprognosticfactor,perhapsbecausethelargevolumeofmucin
may leadtooverestimationoftumorburden(Komenakaetal,2004).
Thenumberofinvolvedaxillarylymphnodesisthemostsignificant
predictorofdeathfrom diseaseinmucinouscarcinoma(Clayton,1986;
Fentimanetal,1997;Komenakaetal,2004).
In presentstudy,two cases with pushing border had huge mass
measuring15.5x5.0cm and5.3x3.5cm eachother.Buttheywere
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confined in originalplace fora long duration and no lymph node
metastasis in spite ofhuge tumorsize.Itmay be the distinctive
characteristicfeaturesofthetumorwith pushing border.In present
study,allthreecases,onetumorwithpushingborderandtwotumors
withinfiltrativeborder,werepresentinstageIII.Theonetumorwith
pushingborderwasstageIIIduetoitslargesize(T3).Ontheother
hand,twotumorswithinfiltrativeborderwasstageIIIduetolymph
nodemetastasis.Thetumorwithinfiltrativeborderhadatendencyof
lymphnodemetastasisrelativelyearlyandatrelativelysmallsizethan
tumorwith pushing borderin tumorprogression.The tumors with
infiltrativeborderweremoreovoidorirregularshapedlesion,andhada
tendency of relatively more frequent metastasis than tumors with
pushingborder.
Tumor size,favorable histology (mucinous,papillary,and tubular
carcinomas),lowerhistologicgrade,andincreasingagewereassociated
significantlywithalowerfrequencyofaxillarylymphnodemetastases
inbreastcarcinoma(Komakietal,1988;Diabetal,1999;Meibencoet
al,1999;Paramoetal,2002).In puretypemucinouscarcinoma,the
incidenceofaxillarymetastasesisvariablyreportedinranged2% to
14% (Clayton,1986;Fentimanetal,1997;Avisaretal,1998;Paramoet
al,2002).Inpresentstudy,theincidenceoflymphnodemetastasisis
8.8%.Inpresentstudy,lymphnodemetastasisinpuretypemucinous
carcinomaswasassociatedwithinfiltrativetumorborder,youngerage,
andcoexistenceofmicropapillarycarcinoma.
Mucinouscarcinomasareoften associated with ductalcarcinomain
situinpresentstudy.Inthepreviousstudy,ductalcarcinomainsitu
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waspresentin15∼37% ofpuretypemucinouscarcinomas(Malufetal,
1995;Chinayamaetal,1996),andhasamicropapillarypatternin30∼
75% (Tavassoli,1999).In presentstudy,ductalcarcinoma in situ
coexistedin28cases(63.4%),andductalcarcinomainsituwasmore
frequently found in tumors with infiltrative border.The pure type
mucinous carcinomas with irregular border ofpartly infiltrative or
infiltrative border had a tendency to be associated with ductal
carcinomainsitumorefrequently.
Theothercoexistedlesionswithpuretypemucinouscarcinomainthis
study were micropapillary carcinomas and a tubular carcinoma.
Micropapillary carcinomas were most common coexisted lesion of
relatively high prevalence of11.4% (5 cases)outofallpure type
mucinouscarcinomas.Thereisnoreportaboutprevalenceofmucinous
carcinomacoexistedwithmicropapillarycarcinoma.Thesemicropapillary
carcinomas were located outside of the mucinous carcinomas,and
characteristicallyfoundinthetumorswithmoreirregulartumorborder
and lymph node metastasis. Usually, micropapillary carcinoma is
associatedwithhighincidenceofmetastasistolymphnodesandpoor
clinicaloutcome(Luna-Moreetal,1994;Peterakosetal,1999).Invasive
ductalcarcinomawithmicropapillarycarcinomacomponentisrelatedto
greatertumorsize,morefrequentnodalmetastasis,andhigherstage
thanusualinvasiveductalcarcinomawithnomicropapillarycomponent
(Kim etal,2005).Inthepresentstudy,mucinouscarcinomascoexisted
withpapillarycarcinomahadhigherincidenceoflymphnodemetastasis,
foundin3outof4cases(75%)ofpuretypemucinouscarcinomas.
Even limited by smallnumber of data,coexistence of mucinous
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carcinomawithmicropapillarycarcinomamayberelatedtomorepoor
prognosis.
MucinouscarcinomasareknowntobeER positive,whilelessthan
70% are PR positive (Tavassoi, 1999; Komenaka et al 2004).
ImmunoreactivitiesforER andPR weresimilartopreviousstudy,and
werenotdifferentineachgroupsinthisstudy.Immunoreactivityfor
Bcl-2showedatendencyofdecreasewithbecomingthetumorborder
moreirregular,butnotwithstatisticalsignificance.ExpressionofC-erb
B2increased with coexistenceofductalcarcinomain situ and their
higherVan Nuey's grade,butalso with no statisticalsignificance.
Positivecorrelationbetweenp53andgalectin-3expressionwasnotedin
ductalcarcinomainthepreviousstudyforbreastcarcinomas(Shekhar
et al,2004).However,in presentstudy,there was no correlation
betweengalectin-3expressionandp53expressionintumorcells.Some
demonstratethatgalectin-3expressioncorrelateswithtumorprogression
includingtheabilityofcancercellstometastasizeandwithdecreased
patientsurvival(Ochiengetal,1998;Miyazakietal,2002).Inpresent
study,galectin-3expressionwaspresentin28cases(63.6%).Galectin-3
expression decreased significantly in pure type mucinous carcinomas
withductalcarcinomainsitu.Thisresultissimilartopreviousother
studies,whichgalectin-3expressiondecreasedinlow gradeofductal
carcinomain situ and increased with progression ofinfiltrating duct
carcinoma(Idikio,1998;Ochiengetal,1998;Shekharetal,2004).
It was reported that some mucinous carcinomas of breast have
neuroendocrinedifferentiation(Rasmussenetal,1986;Scopsietal,1994;
Kato etal,1999).Itis reported thatargyrophilia implies a worse
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prognosisinaseriesofpureandmixed(partial)mucinouscarcinomas
(Cubilla etal,1984).Howeverone recentstudy showed thatNSE
expressionisassociatedwithgoodprognosis(Markretsovetal,2003).
Another study showed that neuroendocrine differentiation in pure
mucinouscarcinomaisassociatedwithlowernucleargradeandlower
axillary lymph node metastasis (Tse etal,2004).In presentstudy,
expressionofneuroendocrinemarkershadnocorrelationwithtypeof
tumorborder.Although therewasno statisticalsignificance,tumors
positiveforallthreenueroendocrinemarkerswererelativelycommonin
tumorswithpushingborder.Howevertumorwithnoreactivityforany
neuroendocrinewererelativelycommonintumorwithinfiltrativeborder.
Inotherbreastcancerstudy,synaptophysinexpressionwascorrelated
withhighertumorgrade,andNSEexpressionwascorrelatedwithgood
prognosis(Markretsovetal,2003).Inpresentstudy,onlyexpressionof
synaptophysinwasassociatedwithcoexistenceofductalcarcinomain
situ,butwithnocorrelationwithgradeofductalcarcinomainsitu.
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CCCooonnncccllluuusssiiiooonnn

The pure type of mucinous carcinomas have more commonly
infiltrativebordersandirregularshapeasothermalignanttumors.The
mucinouscarcinomaswithinfiltrativeborderareoftenassociatedwith
lymphnodemetastasis,youngerages,andcoexistenceofmicropapillary
carcinoma.Evenlimitedbysmallnumberofdata,mucinouscarcinomas
coexistedwithmicropapillarycarcinomamayberelatedwithmorepoor
prognosis.
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국국국문문문 초초초록록록

순수형 유방점액암종의 조직학적 검토와 면역조직학적 분석

김 동 출
지도교수:교 수 임 성 철
의 학 과
조선대학교 대학원

배경 :순수형 유방점액암종은 종양의 경계가 좋고 비교적 덜 공격적인 생
물학적 행태를 보이며 예후가 좋은 것으로 알려져 있다.본 연구의 목적은
종양의 경계,크기,다른 동반된 악성 병변 그리고 면역조직학적 검사 등을
포함한 유방점액암종의 여러 특성을 조직병리학적 탐구하고 밝히는데 있
다.방법:순수 유방점액암종 45증례를 모아서 병리학적 검토 및 분석을
시행하였다.환자는 모두 2000년에서 2005년 사이에 외과적 치료를 받았다.
광학 현미경적 검사를 통해 조직학적 검토를 하고,면역조직화학적 검사를
시행하였다.결과:환자의 평균 연령은 44.8세이다.종양의 경계는 미는 유
형의 경계가 11례 (24.4%)였고,부분 침습형 경계가 18례 (40.0%),그리고
불규칙적 침습형 경계가 16례 (35.6%)였다.종양의 경계는 알려진 바와는
달리,미는 유형보다는 오히려 침습형 경계가 보다 흔하였다.관내 상피내
암이 모두 45례의 점액양 암종 중에서 28례 (62.2%)에서 동반되었다.관내
상피암이 동반은 침습형 경계를 가지는 암종에서 보다 흔히 동반되어 나타
났다.그 외 동반되어 나타는 다른 병변으로 5례(11.1%)의 미세유두상암종
이 있었고,1례(2.2%)의 관암종이 있었다.미세유두상 암종은 보다 침습형
의 경계를 가지는 경우에 동반되었다.침습형 경계를 가진 유방점액암종은
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림프절 전이가 흔히 있었고,젊은 나이,미세유두상암종이 동반되었다.관
내 암종은 미는 유형의 경계를 가지는 경우에서 동반되었다.보다 경계가
불규칙적인 경계를 가지는 암종은 관내상피암이 잘 동반되는 경향을 보였
다.점액양 암종에 대한 면역조직화학적 검사에서 galectin-3는 관내상피암
종이 동반된 경우 관내상피암종이 동반되 경우에 비해 발현이 감소하였다.
synaptophysin은 관내상피암종이 동반된 경우 발현이 동반된지 않은 경우
보다 증가하였다.결론:순수형 유형점액암종은 경계가 좋은 미는 유형보
다,경계와 모양이 불규칙적인 침습형 경계가 보다 흔하다.이는 이전에 알
려진 것보다 공격적인 형태이다.따라서 외과적 수술시에 종양의 경계 유
형에 주의하여야하고,침윤성 경계를 가지는 유방점액암종의 치료 및 추적
관찰에 유의할 필요가 있다.
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Table1.Thetumorstageinpuretypemucinouscarcinomasofbreast
accordingtoTNM system ofAJCC.

border
stage

pushing partlyinfiltrative infiltrative total
No. % No. % No. % No. %

I 5 45.5 12 66.7 6 37.5 23 51.1
IIa 4 36.4 4 22.2 6 37.5 14 31.1
IIb 1 9.0 2 11.1 2 12.5 5 11.1
IIIa 1 9.0 0 0.0 1 6.3 2 4.4
IIIb 0 0.0 0 0.0 0 0.0 0 0.0
IIIc 0 0.0 0 0.0 1 6.3 1 2.2
Total 11 100 18 100 16 100 45 100

Table 2.Tumor border of 45 patients with pure type mucinous
carcinomasofbreast.

Bordertype Pushing partlyinfiltrative infiltrative total
No. % No. % No. % No. %

size
<2cm
2∼5cm
>5cm

5
4
2

45.5
36.4
18.2

12
5
1

66.7
27.8
5.6

6
10
0

37.5
62.5
0.0

17
15
13

37.8
33.3
28.9

meansize
allcases

standardizedcases*
3.30x2.09cm
1.80x1.61cm

2.25x1.70cm
1.89x1.50cm

2.30x1.70cm
2.40x1.75cm

2.50x1.81cm
2.00x1.63cm

Large/small
diameterratio
allcases

standardizedcases
1.57
1.12

1.29
1.26

1.35
1.37

1.29
1.23

casenumber 11 18 16 45
% tototal 24.4 40.0 35.6 100.0

*standardizedcases:excludelargestandsmallestatallcases.
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Table3.Incidenceandcharacteristicsoffourcasesofpuretypemucinous
carcinomawithlymphnodemetastasis.(N=4)

No %

tumorborder
pushing

partlyinfiltrative
infiltrative

0
1
3

0
25
75

No.ofinvolved
lymphnode

0-3
4-9
>10

2
1
1

50
25
25

tumorsize
<2cm
2∼5cm
>5cm

0
4
0

100

associated
lesion

DCIS
micropapillarycarcinoma

4
3

100
75

DCIS:ductalcarcinomainsitu

Table4.DuctalcarcinomainsituandVanNuey'shistologicgradein
puretypemucinouscarcinomaswitheachtumorborder.

typeoftumor
border

grade
pushing partly

infiltrative infiltrative total
No. % No. % No. % No. %

low
intermediate

high

4
0
2

66.7
0
33.3

4
1
3

50.0
12.5
37.5

9
1
4

64.3
7.1
28.6

17
2
9

60.7
7.1
32.1

casesof
eachtype*

No. 6 8 14 28
% 54.5 44.4 87.5 62.2

*P<0.05
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Table5.Histologictypeofsecondaryassociatedinvasivecarcinomain
casesofpuretypemucinouscarcinomas.

associatedlesion pushing
(n=11)

partlyinfiltrative
(n=18)

infiltrative
(n=16)

total
(n=45)

micropapillary
carcinoma 0 3 2 5

tubularcarcinoma 1 0 0 1

total
No. 1 3 2 6
% 9.0 16.7 12.5 13.3
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Table 6. Immunohistochemical expression in pure type mucinous
carcinomawitheachbordertype.

pushing partlyinfiltrativeinfiltrative total valueNo. % No. % No. % No. %
ER 11 100 16 94.1 14 93.3 42 95.5 NS
PR 8 72.7 14 82.4 11 73.3 33 76.7 NS
Bcl2 11 100 14 82.4 12 80.0 37 86.0 NS
C-erbB2 1 9.1 4 23.5 4 26.7 9 20.9 NS
p53 10 90.9 13 76.5 14 93.3 37 86.0 NS
Ki67* 5 45.5 11 64.7 7 46.7 23 53.5 NS
CK 7 8 72.7 14 82.4 12 80.0 34 79.1 NS
CK 20 0 0 1 5.9 0 0 1 2.3 NS
CEA 0 0 4 23.5 4 26.7 8 18.6 NS*
CDX2 0 0 0 0 0 0 0 0
galectin-3 7 63.6 13 76.5 8 53.3 28 65.1 NS
NSE 9 81.8 7 41.2 7 46.7 23 53.5 0.088

synaptophysin 3 27.3 3 17.6 4 26.7 10 23.3 NS
chromogranin 7 63.6 14 82.4 6 40.0 27 62.8 0.047

total 11 100 17 100 15 100 43 100

ER:estrogen receptor,PR:progesteron receptor,CK:cytokeratin,CEA:
carcinoembryonicantigen,NSE:neuronspecificenolase.
*Ki67≧2%
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Table 7. Immunohistochemical expression in pure type mucinous
carcinomawithductalcarcinomainsitu.

DCIS
Antibodies

absent present total valueNo. % No. % No. %
ER 15 100.0 25 92.6 41 95.3 NS
PR 14 87.5 19 70.4 33 76.7 NS
Bcl-2 13 81.3 24 88.9 37 86.0 NS
C-erbB2 1 6.3 8 29.6 9 20.9 0.069
p53 13 81.3 24 88.9 37 86.0 NS
Ki67* 9 56.3 14 51.9 23 53.5 NS
CK 7 15 93.8 19 70.4 34 79.1 0.069
CK 20 0 0 1 3.7 1 2.3 NS
CEA 2 12.5 6 22.2 8 18.6 NS
CDX2 0 0 0 0 0 0
galectin-3 14 87.5 14 51.9 28 65.1 0.018
NSE 8 50.0 15 55.6 23 53.5 NS

synaptophysin 1 6.3 9 33.3 10 23.3 0.042
chromogranin 12 75.0 15 55.6 27 62.8 NS

total 16 100 27 100 43 100

DCIS:ductalcarcinoma in situ,ER:estrogen receptor,PR:progesteron
receptor,CK:cytokeratin,CEA:carcinoembryonic antigen,NSE:neuron
specificenolase,
*Ki67≧2%
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Table 8.Number of positive neuroendocrine marker in pure type
mucinouscarcinomawitheachbordertype.

Countofpositive
expression

pushing partialinfiltrative infiltrative total
No. % No. % No. % No. %

0/3 1 9.1 0 0 4 26.7 5 11.6
1/3 4 36.4 11 64.7 6 40.0 21 48.8
2/3 3 27.3 5 29.4 4 26.7 12 27.9
3/3 3 27.3 1 5.9 1 6.7 5 11.6
total 11 100 17 100 15 100 43 100

pvalue:0.078
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Table9.ImmunohistochemistryintumorwithVanNuey'sgradeofductal
carcinomainsituassociated.

nucleargrade totaltumor
withDCIS valuelow intermediate high

No. % No. % No. % No. %
ER 15 93.8 2 100 8 88.9 25 92.6 NS
PR 12 75.0 2 100 5 55.6 19 70.4 NS
Bcl2 15 93.8 2 100 7 77.8 24 88.9 NS
C-erbB2 4 25.0 0 0 4 44.4 8 29.6 NS
p53 14 87.5 2 100 8 88.9 24 88.9 NS
Ki67* 5 31.3 2 100 7 77.8 14 51.9 0.030

galectin3 8 50.0 1 50 5 55.6 14 51.9 NS
NSE 10 62.5 1 50.0 4 44.4 15 55.6 NS

Synaptophysin 3 18.8 1 50 5 55.6 9 33.3 NS
Chromogranin 9 56.3 1 50 5 55.6 15 55.6 NS

total 16 100 2 100 9 100 27 100
DCIS:ductalcarcinomain situ,ER:estrogen receptor,PR:progesteron
receptor,NSE:neuronspecificenolase.
*Ki67≧2%
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김동출 박사학위논문 사진부도(1)
Figure1.Microscopicallymucinouscarcinomashowednestsoftumor
cellsinextracellularmucinpool.

Figure2.Pushing typemucinouscarcinoma.Themucinouscarcinoma
hadsmoothwell-demarcatedborder.
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김동출 박사학위논문 사진부도(2)
Figure3.Themucinouscarcinomawithpartlyinfiltrativeborder.Some
tumornestsandmucinpoolwerepresentinsurroundingsofttissue.

Figure 4. The mucinous carcinoma with infiltrative border. The
mucinouscarcinomahadirregularill-definedlesion.
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김동출 박사학위논문 사진부도(3)
Figure5.Ductalcarcinomainsituwithpapillarypatternwaspresentin
puretypemucinouscarcinoma.

Figure6.Micropapillary carcinomawasassociatedin outsideofpure
typemucinouscarcinomas.
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김동출 박사학위논문 사진부도(4)
Figure7.Tubularcarcinomawasassociated in outsideofpuretype
mucinouscarcinoma.

Figure8.Immunohistochemicalstainingofpuretypemucinouscarcinoma
forestrogenreceptorshowedstrongnuclearreactivityoftumorcells.
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김동출 박사학위논문 사진부도(5)
Figure9.Immunohistochemicalstainingofpuretypemucinouscarcinoma
forBcl-2showedreactivityincytoplasm.

Figure10.Immunohistochemicalstainingofpuretypemucinouscarcinoma
forC-erbB2showedpositivereactivityincellmembrane.
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김동출 박사학위논문 사진부도(6)
Figure11.Immunohistochemicalstainingofpuretypemucinouscarcinoma
forgalectin-3showedpositivityincytoplasm.

Figure12.Immunohistochemicalstainingofpuretypemucinouscarcinomas
forsynaptophysinshowedpositivereactivityincytoplasm.
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