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Abstract:A60-year-oldmanunderwentPDwithPGforIPMCofthepancreatichead.
Sevenyearslater,gastroscopydetectedapoorlydifferentiatedadenocarcinomaatthesite
ofthePG.Partialgastrectomy,totalresidualpancreatectomy,andsplenectomywere
performed.ThehistologicdiagnosiswasbothearlygastriccancerandIPMCrecurrence,
whichweredistinguishedimmunohistologically.Thisisthefirstcasereportofearly
gastriccancerclearlydevelopedfromPGanastomosis,andalsothefirstreportofgastric
cancerwithIPMCrecurrenceafterPDwithPG.
ThemortalityrateofPDisdecreasing,whichleadstotheproblemofasecondcancer.

Includingthepresentcase,eightcasesofgastriccancerdevelopingafterPDwithPGhave
beenreported.Todetectanyseconddiseaseonboththeremnantstomachandpancreas
intheearlystageandtreatminimallyinvasively,post-operativeobservationisimportant.
PGenablesendoscopicandhistologicalexaminationsoftheremnantpancreas,whereas
endoscopyreachestheanastomosisofpancreaticojejunostomy（PJ）withdifficulty.Our
casesuggestsPGissuperiortoPJforobservationoftheremnantpancreas,andthe
remnantstomachhastobeobservedforalongertimeafterPDwithPG.
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Casereport

In2004,a60-year-oldmanundergoingtreatmentfordiabetesforfiveyearsexhibitedamarkedly
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increasedthebloodglucoselevel,andslightlyincreasedAST/ALTlevels.Abdominalultrasoundand
computedtomographyrevealedbothcommonbileductdilationandmainpancreaticduct（MPD）
dilation.GastroscopyshowedaswollenpapillaofVater,whichwashistologicallydiagnosedasawell-
differentiatedadenocarcinomabythebiopsy.Endoscopicretrogradecholangiopancreatography（ERCP）
revealedadilationofboththebiliarytreeandmainpancreaticductforalmosttheirentirelength,and
therewereneithermalignantcellsinbilecytologynorinpancreaticjuice.Celiacangiographyand
portogramshowednovascularinvasion.
HeunderwentPDwithPGonsuspicionofadenocarcinomaofthepapillaVater,andthehistologic

diagnosiswasIPMCwithnometastasisinanylymphnode.Therewerenomalignantcells,butthere
wasintraductalpapillarymucinousadenoma（IPMA）atthesurgicalmarginofthefixedspecimens.
In2011,sevenyearsaftertheoperation,herequestedanexaminationoftheremnantstomach

withoutanysymptoms.GastroscopyshowedrednessanderosionatthesiteofthePG（Fig.A）,which
washistologicallydiagnosedasapoorlydifferentiatedadenocarcinoma.NodischargefromthePG
detected.Endoscopicultrasonographyonthetumorshowedanunseparatedsubmucosallayer,sothe
tumorwasthoughttobeintramucosalcancer.
Fluoroscopyofthestomach（Fig.B）andERPfromthestomach（Fig.C）showedMPDdilationand

nofeaturesconsistentwithIPMCinthehistologyoftheremnantpancreaticductopening,orcytologyof
thepancreaticjuice.Heunderwentpartialgastrectomy,totalresidualpancreatectomyandsplenectomy.
Macroscopically,anill-definedlesionwithaflatsurfaceandbrownishdiscoloration,0.4cmin

maximumdiameter,wasfoundinthegastricmucosanearthemainpancreaticductopeningofthe
pancreaticogastrostomyjunction（Fig.D）.Oncutsectionsoftheremnantpancreas,themainpancreatic
ductwasdilatedfromtheanastomoticsitetothepancreatictail（Fig.E）.
Histologically,thegastriclesionwasapoorlydifferentiatedadenocarcinomawithtrabecularand

tubularstructures,andinfiltratedintothesubmucosa（Fig.F-A）.Thedilatedmainpancreaticductwas
linedbyatallmucouscolumnarepitheliumwithpapillaryproliferationintotheductlumen.The
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A.Gastroscopyshowsirregularmembraneswith
rednessaroundtheMPDopening（circle）.



papillarystructureslackedfibrovascularstalksandshowedlossofnuclearpolarity（Fig.F-B）.Stromal
invasionwasnotobvious,soweregardedthelesionasnon-invasivetypeofIPMC.Althoughthe
primaryresectedtumorhadbeenmainlygrowinginthemainpancreaticductofthepancreatichead,the
firsttumorwasanon-invasiveadenocarcinoma,whichwashistologicallysimilartotheremnant
pancreaticcancer（Fig.G）.IntraductalspreadoftheIPMAinthefirsttumorhadreachedtheend
marginofthepancreaticcut（Fig.H）.Fromthesefindings,wediagnosedtheremnantpancreaticcancer
asrecurrentIPMC,non-invasivetype.Thegastricadenocarcinomahistologicallydifferedfromthe
pancreaticIPMC,andtherewasnotransitionbetweenthetwocarcinomas.Immunohistochemically,
gastricadenocarcinomawasCytokeratin7－/Cytokeratin20＋,whereasIPMCwasCytokeratin7＋
/Cytokeratin20＋（Figs.F-A,F-B）.Fromthesefindings,wediagnosedthegastriccancerasaprimary,
poorlydifferentiatedadenocarcinoma,whicharosenearthesiteofthepancreaticogastrostomy.There
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B.TheremnantMPD（arrows）isdrawnthrougha
poolwithaconvergingfold（PG:arrowhead）by
fluoroscopyofthestomach.

C.MPDisexpansiveandwindinginERCP.



werenolymphnodemetastasesineithercarcinoma.Theclinicalstageofthegastriccancerwasstage
ⅠA（pT1b,pN0,pM0）.
Thepatientwasdischarged17daysaftertheoperation,andhisbloodsugarlevelwascontrolled

withinsulin.Thoughneitherofthetwocancersrecurred,hediedofpneumoniatwoyearsafterthe
secondoperation.
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D.Resectedspecimenatthesecondoperation.Abrownish
discoloredlesionwithflatsurface（circle）wasseeninthe
gastricmucosanearthemainpancreaticductopeningofthe
anastomoticsite（arrow）.

E.Sagittallysectionedremnantpancreas.Themainpancreatic
duct（arrows）wasdilatedfromtheanastomoticsitetothetailof
thepancreas.
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F.Theanastomoticsite.A:gastrictumor,B:pancreatictumor,MPD:mainpancreaticduct
F-A.Thegastrictumor.Apoorlydifferentiatedadenocarcinomawithtrabecularandtubular
structuresshowedsubmucosalinvasion.Itsimmunohistochemicalstainingofcytokeratin7
wasnegativeandofcytokeratin20waspositive.
F-B.Themainpancreaticductoftheremnantpancreas.Theductalepitheliumshowed
occasionalpapillaryproliferationwithalackoffibrovascularstalksandlossofnuclearpolarity.
Itsimmunohistochemicalstainingofbothcytokeratin7andcytokeratin20waspositive.



Discussion

Atthefirstoperation,PDwasperformedforIPMCofthepancreatichead.Atthattime,IPMNhad
notyetbeendefinedandthehistologicdiagnosiswaspapillaryadenocarcinomaofthepapillaofVater.
However,histologicalreexaminationimmediatelybeforethesecondoperationledtoadiagnosisof
IPMCofthepancreatichead.Inaddition,IPMAatthesurgicalmarginwasdemonstrated,butthisdid
notmeanthatthepancreaswasresectedinsufficiently.ItisgenerallybelievedthatIPMAonsurgical
marginsdoesnotwarrantfurtherresection,becauseIPMAisacommonincidentalfindinginthegeneral
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G.Theprimaryresectedtumor.Theprimarytumorwasanon-
invasiveadenocarcinoma,whichwashistologicallysimilarto
theremnantpancreaticcancer.

H.Thepancreaticcutendmarginatfirstresection.Intraductal
spreadofIPMAwasfound.



population１‐５）.
PGwasperformedasamethodofreconstructionfollowingPD.PGisareasonablealternative

procedure,whichwasfirstreportedin1934,withexpectationsoflesstensiononandbetterbloodsupply
totheanastomosis.Thereafter,manyretrospectivecomparativestudiesofPGandPJhavebeen
reported.SomestudiessupportedusingPGoverPJ,showinghighermortality,greaterbodyweight
loss,alargernumberofbileleaks,andalargernumberofinfectionsrequiringnewCT-guideddrainage
inthePJgroup,comparedtothePGgroup６‐８）.However,thelatestclinicalanalysesofrandomized
controlledtrialsconcludedthatthereisnouniversalagreementastowhichreconstructionmethodis
superior９）１０）.Ameta-analysisshowedthepancreaticfistulae,mortality,reoperation,andlengthof
hospitalstaywerenotstatisticallydifferentbetweenthePGandPJgroups,andthatbindingPJ
significantlyreducedthepancreaticfistulaandpostoperativecomplicationscomparedwithconventional
PJ９）.Furtherstudiesarenecessarytodefinetheoptimaltechniqueofpancreaticreconstructionafter
PDinhigh-volumecentersbyhigh-volumesurgeonsconsideringnewapproaches,suchasbindngPJ
andmodifiedPG１１）（Fig.I-A,I-B）.AlthoughnoconsensushasbeenreachedonthesuperiorityofPG,
wesupportusingPGoverPJ,basedonpostoperativeobservations.PGenablesendoscopicand
histologicalexaminationsoftheremnantpancreas,whereasreachingtheanastomosisofPJby
endoscopyisdifficult.Asperoralpancreatoscopyenablesmoredetailedexamination１２）１３）,ifithadbeen
performedinourcase,theIPMCcouldhavebeendiagnosedbeforethesecondoperation.Thisis
especiallyimportantforpatientswithnon-invasiveIPMNswhohaveasignificantriskofrecurrenceand
needcarefulevaluationoftheremnantpancreas.Therefore,followingPD,PGisperformedatour
institution.AlthoughinpatientswhounderwentPDwithPG,exocrineinsufficiencywasaconcern
becausepancreaticjuiceisdeactivatedbygastricacidafterPG,severalpublishedstudieshavereported
thatexocrinepancreaticfunctionafterPDdependsonthedegreeoffibrosisinthepancreaticremnant,
andthatthereisnosignificantdifferenceinpancreaticexocrineinsufficiencybetweenPJandPG１４）１５）.
EveninastudywhichconcludedthatPGwasmorefrequentlyassociatedwithseveresteatorrheathan
PJincasesofnonhistologicobstructivepancreatitis,therewasnosignificantdifferenceinpost-
operativeweightlossbetweenPJandPG１６）.Ourpatient,whostood164cmtall,hadlostverylittle
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I-A.ThereconstructionofbindingPJ.１１）

I-B.ThereconstructionofmodifiedPG.１１）



weightinthesevenyearsafterPD,from53kgto52kg.AnastomosisocclusioniseasytodetectinPG.
Ofcourse,itdoesn’tmeanthatPGproducesanastomosisocclusionmorefrequentlythanPJ.InPJ,
anastomosisocclusionisoftenoverlookedbecauseendoscopicexaminationisimpossible,thoughCT
showedchangesofpancreaticductdiameterafterPDasfrequentasinPG１４）.
SevenyearsafterPD,aseconddiseasewasdetectedatthesiteofthePGasapoorlydifferentiated

adenocarcinoma.EarlygastriccancerandIPMCrecurrencewerepossiblebecauseofIPMAatthe
surgicalmarginofthefirstoperation.Asecondoperationwasthoughttobesufficientforbothcancers,
andpartialgastrectomy,totalresidualpancreatectomy,andsplenectomywereperformed.Ifnon-
invasiveIPMCislimited,partialpancreatectomymaybeconsideredtopreserveapartofthetailofthe
pancreasandthespleen.Inourcase,asthemainpancreaticductwasdilatedandIPMCforalmostthe
entirelengthwassuspected,wecarriedouttotalresidualpancreatectomyandsplenectomy.Onthe
otherhand,ifgastriccancerhaddeveloped,poorlydifferentiatedintramucosalcancerwouldhavebeen
suspected. ThestandardtreatmentforthatcancerisdistalgastrectomyandD1＋ lymph-node
dissection１７）.However,undifferentiated-typeintramucosalearlygastriccancer20mmorlessinsize
withoutlymphatic-vascularcapillaryinvolvementorulcerativefindingswasreportedtopresenta
negligibleriskoflymphnodemetastasis１８）,soendoscopicresectionoftheselesionsispermittedfor
clinicalstudy,althoughindicationsforendoscopicresectionforundifferentiated-typeearlygastric
cancerhavenotyetbeenestablished１７）.ThelesiononthePGwaslessthan20mmandwithoutulcers.
Althoughcapillaryinvolvementcannotbeestimatedbeforeresection,ifinvolvementispositive,partial
gastrectomyisthoughttobesufficient.Ofcourse,endoscopicresectionofthePGisalsotechnically
difficult.
ThehistologicdiagnosisprovedbothIPMCreccurenceandpoorlydifferentiatedintrasubmucosal

（SM1）earlygastriccancerwithoutlymphatic-vascularcapillaryinvolvement,andthesewere
distinguishedimmunohistologically.Thegastriccancercellswerenegative,whiletheIPMCcellswere
positiveforCK7.Therewasnolymphnodemetastasis.Thismeantthatthesphereresectedinthe
secondoperationwasadequate.
TheIPMCoftheremnantpancreaswasanon-invasivecarcinoma,andthissupportsthegeneral

impressionthatcancersdevelopingfromIPMNsshowslowprogression,althoughitisnotclearwhen
theIPMCdevelopedfromtheIPMAatthesurgicalmarginoverthesevenyearsbetweenthefirstand
secondoperations.
AsthemortalityrateofPDisdecreasing,post-operativepatientshavegoodlong-termsurvival

ratesandthisleadstotheproblemofasecondgastriccancerinthepreservedstomach.Sevencases
ofgastriccancerdevelopingafterPDwithPGhavebeenreported（Table1）,andallofthemwerein
Japan１９‐２５）.Intwocases,gastriccancerinvolvedPGanastomosis１９）２０）.Howeveritwasnotproventhatthe
cancershaddevelopedoriginallyfromtheanastomosisbecausebothcancersweredetectedinthe
advancedstage.Inourcase,anearlygastriccancerof4mmwasontheanastomosis,sothisisthefirst
reportofagastriccancerclearlydevelopedfromPGanastomosis.Includingthepresentcase,theeight
casesarenotsohighanumber,consideringthefrequencyofgastriccancerinJapan.Evenso,ifsimilar
casesincreaseinthefuture,PGshouldbesuspectedofleadingtogastriccancer.Theconditioninthe
gastriccavitycertainlychangeswithPG.Thoughtheinfluenceofpancreaticjuiceexcretiononthe
developmentofgastriccancerhasnotbeenclarified,inrats,itisindicatedthatpancreaticoduodenal
secretionsareassociatedwithgastriccarcinoma２６）２７）.Incidentally,theinfluenceofgastricjuicerefluxon
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Table1．



theoccurrenceofIPMChasnotbeenreported.
IntheeventualitythatPGhasanyrelationshipwiththedevelopmentofgastriccancer,itis

remarkablethatthelatterdevelopedcomparativelylongafterPDintheeightcases.Itdevelopedwith
amediantimeof50.0months（range:21-84months）,andinthreeoftheeightpatients,aftermorethan
5years.Atthatpointintime,patientsarenotunderregularobservation,eveniftheoriginaldiseases
weremalignant.
WhengastriccancerdevelopsafterPDwithPGwithoutcancerofthepancreas,theresidual

pancreascanbepreserved.IfgastriccancerisrevealedintheearlystageandseparatefromthePG,
thePG anastomosisandthewholeremnantpancreascanberetained１９）２０）２２）２３）. Evenwhenthe
anastomosisisoccupiedbyadvancedgastriccancer,apartofthedistalpancreascanbeleftby
reconstructivepancreaticojejunostomy２０）.
WereportedthefirstcaseofearlygastriccancerwithIPMCrecurrence,bothdevelopingatthesite

ofthePG,whichsuggeststhatweshouldfollowupcarefullyboththeremnantstomachandthepancreas
afterPD.ThisisespeciallyimportantinpatientswithIPMNsbecauseofthehighprevalenceof
malignantneoplasms,andcareshouldbetakenregardingthepossibleoccurrenceofmalignant
neoplasmsinotherorgans１）.Finally,PGisthoughttobesuperiortoPJintermsofobservationofthe
remnantpancreasandtoaskforlongerobservationoftheremnantstomach.
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〈和文抄録〉

膵頭十二指腸切除後，膵胃吻合部に早期胃癌の発生と
IPMC再発を認めた1例

坂木 桃子１，谷口 弘毅１，山野 剛２

１京都第二赤十字病院外科
２京都第二赤十字病院病理部

症例は60歳男性．膵頭部IPMCに対し膵頭十二指腸切除（PD-IV）を施行され，7年後に上部内視
鏡検査にて胃膵吻合部に発赤とびらんを認め，生検にてpoorlydifferentiatedadenocarcinomaと診断
された．胃部分切除，残膵全摘，脾臓摘出を施行したところ，病理組織検査にて早期胃癌および主膵
管型IPMCと診断され，両者は免疫組織学的に区別された．本症例は，初めて明確に胃膵吻合部から
発生した早期胃癌であり，PD術後に胃膵吻合部のIPMC再発に合併した胃癌としても，初の報告とな
る．
近年，PDは安全に施行される術式となり，長期生存を得られた場合，別の悪性腫瘍発生が問題とな

る．PDにおいて胃膵吻合は，膵空腸吻合に比し，残膵の内視鏡的観察が可能であるという点で優れ
た再建術式であると考えられる．また，PDにて胃膵吻合後に，自験例を含め8例の胃癌発生が報告さ
れており，より長期にわたる残胃の経過観察が必要である．

キーワード：胃膵吻合，胃癌，IPMC．
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