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BalloonOcclusionDecreasesLiverInjury
FollowingTranscatheterArterialChemoembolization

forHepatocellularCarcinoma

HidekiNakamura＊

DepartmentofGastroenterology,FukuchiyamaCityHospital

Abstract:Aim:Selectiveballoon-occludedtranscatheterarterialchemoembolization
（B-TACE）was performed forhepatocellularcarcinoma（HCC）．The safety and
therapeuticeffectsofB-TACEwereevaluatedtoclarifyitsusefulnessinpatientswith
HCC.
Methods:Thirty-sixpatientsunderwentB-TACEforHCCs.Thedegreeofliver

injury,adverseevents,damagetoliverfunction,andtreatmenteffectsinpatientswho
underwentB-TACE were evaluated and compared with those who underwent
conventionalsuperselectiveTACE（cTACE）．
Results:Themeansofserumalanineaminotransferaselevelsat3daysafterthe

treatmentswere68.2IU/land111.2IU/lintheB-TACEandcTACEgroups,respectively.
AbdominalpainwassignificantlymilderintheB-TACEgroup.Thedamagetoliver
functionandtreatmenteffectswereequatedintheB-TACEandcTACEgroups.
Conclusion:ComparedwithcTACE,B-TACEhasanequaleffectonHCC,with

significantlyreducedliverinjury.B-TACEisausefulprocedureinpatientswithHCCwho
haveapoorresidualliverfunction.

KeyWords:HepatocellularCarcinoma,TherapeuticChemoembolization,Balloon
Occlusion.

Introduction

Transcatheter arterialchemoembolization（TACE）has been widely performed to treat
hepatocellularcarcinoma（HCC）．Inthe1990s,superselectiveTACEusingamicrocatheterwas
developed,whichimprovedthelocalcontrolratesofHCCs１）２）.Selectiveballoon-occludedTACE（B-
TACE）hasbeenrecentlyreportedtobeanewtechniquefortreatingHCC３）.Moreover,B-TACE
increasedtheaccumulationoflipiodol（LipiodolUltrafluid,GuerbetJapan,Tokyo,Japan）inHCCsand
improvedlocalcontrolscomparedwithconventionalsuperselectiveTACE（cTACE）４）.Furthermore,
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theinflowoflipiodolintotheliverparenchymaaroundHCCisconsideredtoreduceunderballoon
occlusion５）．Thisretrospectivestudyevaluatedthesafety,particularlyliverinjuryfollowingthe
intervention,andtherapeuticeffectsofB-TACE.

MaterialsandMethods

BetweenOctober2013andFebruary2015,36patientswhounderwentB-TACEforHCCand41
patientswhounderwentcTACEatJapaneseRedCrossKyotoDaiichiHospitalwereenrolledas
subjects.Inthefirsthalfofthestudyperiod,cTACEwasmainlyperformed,whereasinthesecondhalf,
B-TACEwasmainlyperformed.TheindicationforcTACEandB-TACEwasthatpatientshadno
indicationforhepaticresectionorradiofrequencyablation（RFA）monotherapy.Forty-fiveHCCnodules
thatweretreatedwithB-TACEand45nodulesthatweretreatedwithcTACEwereevaluatedastarget
nodules.AHCCnodule,whichisoneofmultipleHCCnodulesintumorstageIIorIIIorIVaccording
tothestagingoftheLiveCancerStudyGroupofJapan７）,treatedwitheitherselectiveB-TACEor
cTACEwasincludedinthisstudy. HCCnodulesthatrequiredadditionaltreatment,RFA,or
percutaneousethanolinjectionbeforeassessingtheeffectofthetreatmentwereexcluded.
B-TACEwasperformedaccordingtotheprocedurereportedbyIrieetal３）．Amicroballoon

catheter（Logos［Piorax,Kanagawa,Japan］）wasinsertedintothetumor-feedingarteryas
peripherallyaspossibleattheleastsegmentedbranch.Amiriplatin-lipiodolsuspension（Miripla;
DainipponSumitomoPharma,Osaka,Japan）wasinjectedaftertheballoonwasinflatedtooccludethe
tumor-feedingartery.Oncethetumorvesselswerefilledwithmiriplatin,anembolicagent（Gelpart;
Nihonkayaku,Tokyo,Japan）wasinjectedintothearteryuntilamold-likestructurewasformed.
ConventionalTACEwasperformedaccordingtoasimilarprocedureasB-TACE,exceptfortheuse

ofamicrocatheter［Nadeshiko（JMS,Hiroshima,Japan）］andanemulsion,whichwasmixedwith
epirubicinhydrochloride（Mylan,Canonsburg,USA），iodinecontrastmedium,andlipiodolinsteadof
miriplatin.
Serumalanineaminotransferase（ALT）levelsweremeasuredasanindexofliverinjurybefore

treatmentand3daysand1monthaftertreatment.Inthecaseexaminedmorethantwiceduringthe
admission,maximum valuewasadopted.Serum albuminandtotalbilirubin（T-Bil）levelswere
measuredasindexesofliverfunctionbeforeand1monthaftertreatment.
TheadverseeventsfollowingthetreatmentswereassessedaccordingtotheCommon

TerminologyCriteriafortheAdverseEventsversion4.0（JapanSocietyofClinicalOncology）６）．
Thetreatmenteffectsonthetargetnoduleswereassessedusingcomputedtomographyor

magneticresonanceimagingthatwasperformed2or3monthsafterthetreatments,accordingtothe
ResponseEvaluationCriteriainCanceroftheLiver（RECICL2015revisedversion）publishedbythe
LiverCancerStudyGroupofJapan７）.
Theχ２testorMann-WhitneyUtestwasperformedforcomparisonsbetweenthetwogroups.A

Pvalueof＜0.05denotedthepresenceofstatisticallysignificantdifferences.
AllproceduresthatwerefollowedwereperformedaccordingtotheDeclarationofHelsinki（1975），

asrevisedin2008.Informedconsentwasobtainedfromallpatientspriortobeingincludedinthisstudy.
ThisstudywasapprovedbytheethicalcommitteeofJapaneseRedCrossKyotoDaiichiHospital.
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Results

ThebaselinecharacteristicsofthepatientswhounderwentB-TACEandcTACEarelistedinTable
1.Therewerenosignificantdifferencesinthebaselinecharacteristics,exceptfortheinjecteddoseof
lipiodolandnumberoftreatednodules,betweentheB-TACEandcTACEgroups.Theinjecteddoseof
lipiodolwassignificantly（P＜0.01）greaterintheB-TACEgroupthaninthecTACEgroup.InB-TACE
group,itwassignificantly（P＜0.05）morefrequentthatmultiplenodulesweretreatedsimultaneously
ascomparedwithcTACEgroup.
ChangesinbiochemicaltestsfollowingB-TACEandcTACEareshowninFig.1andFig.2.The

meansofserumALTlevelsbeforethetreatmentswerenotsignificantlydifferentbetweentheB-TACE
group（40.0IU/l）andcTACEgroup（34.2IU/l）．ThemeansofserumALTlevelsat3daysafterthe
treatmentswere68.2IU/land111.2IU/lintheB-TACEandcTACEgroups,respectively,andwere
significantlydifferent（P＜0.01）（Fig.1）．ThemeansofserumalbuminandT-Billevelsat1month
afterthetreatmentswerenotsignificantlydifferent（3.3g/dland1.2mg/dl,intheB-TACEgroupand
3.4g/dland1.4mg/dl,inthecTACEgroup）（Fig.2）．
TheadverseeventsreportedfortheclinicalsymptomsobservedafterTACEarepresentedinTable

2.Fever,nausea,andasciteswerenotsignificantlydifferentbetweenthetwogroups.However,there
wasasignificantdifference（P＜0.05）withrespecttoabdominalpain,whichwasobservedinthree
（8％）patientsintheB-TACEgroupandsixteen（39％）patientsinthecTACEgroup.Grade2
abdominalpainwasfoundonlyinthecTACEgroup.Leukocytopeniaandelevatedserumcreatinine
levelswererare.ThrombocytopeniaandelevatedT-Billevelswerefrequentlyobserved,however,
theseabnormaldatawereobservedbeforetreatmentandcausedbylivercirrhosis.Elevationinserum
ALTlevelsweresignificantlymorefrequent（P＜0.05）inthecTACEgroup（83％）thanintheB-
TACEgroup（58％）．Adverseeventsrelatedtoballoondilatation,injuryordissectionofthehepatic
arterydidnotoccur.
ThetreatmenteffectsoftargetHCCnodulesclassifiedasTE4,TE3,TE2,andTE1were55.6％，
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Fig.1.Changesinalaninetransaminase（ALT）levelsbeforetreatmentandat3
days（3D）and1month（1M）aftertreatmentintheballoon-occluded
transcatheterarterialchemoembolization（B-TACE）groupandconventional
superselectivetranscatheterarterialchemoembolization（cTACE）group.
（a）Changesineachcase.（b）Means±standarderror,＊P＜0.05.

Fig.2.Changesinalbumin（ALB）andtotalbilirubin（T-
Bil）levelsbeforetreatmentandat1month（1M）
aftertreatmentintheballoon-occludedtranscatheter
arterialchemoembolization（B-TACE）group and
conventionalsuperselectivetranscatheterarterial
chemoembolization（cTACE）group.



17.8％，20.0％，and6.7％，respectively,intheB-TACEgroupand44.4％，22.2％，26.7％，and6.7％，
respectively,inthecTACEgroup（Table3）．Therewasnosignificantdifferenceobservedbetween
thetwogroups.

Discussion

Inourretrospectivestudy,theinjecteddoseoflipiodolwassignificantlygreaterandthe
simultaneoustreatmentofmultiplenoduleswassignificantlyfrequentintheB-TACEgroup.However,
injuryoftheliverparenchyma,whichismeasuredbytheelevationofserumALTlevelat3daysafter
TACEwassignificantlylowerintheB-TACEgroupthaninthecTACEgroup.
Whentheballoononthecatheteroccludesthehepaticartery,theperipheralbloodpressureis

reduced.However,bloodflowispreservedbythebloodsupplyfromtheperibiliaryvascularplexus８）

orisolatedartery９）.Therefore,whenthehepaticarteryisoccludedbytheballoon,themiriplatin-
lipiodolsuspensionhasdifficultyinflowingintotheliverparenchyma.Consequently,itisconsidered
thatliverinjuryisreducedintheB-TACEgroup.
ManypatientswithHCChavelivercirrhosisasanunderlyingdisease.Therefore,thesepatients

aremorelikelytohaveapoorresidualliverfunction.HCCtherapiesdemandnotonlyacurativeeffect
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onHCCsbutalsothesafepreservationofliverfunctions.SerumalbuminandT-Billevelsat1month
afterTACEwerenotworsecomparedwiththosebeforetreatmentforbothgroups.Thedegreeofliver
injurydoesnotappeartohaveaninfluenceontheliverfunction.However,HCCischaracterizedby
multicentricgenesisandintrahepaticmetastasis.Therefore,treatmentsforHCCs（e.g.,TACE）are
repeatedlyperformedforthesamepatient.Thereissomepossibilityofreducingthedeclineinliver
functionwhenB-TACEisperformedratherthanwhenrepetitivecTACEisperformed.Furthermore,
withregardtoadverseeffects,abdominalpaincausedbyTACEissignificantlymilderintheB-TACE
groupthaninthecTACEgroup.Grade2feverwasfoundonlyinthecTACEgroup.
BecausethenumberofelderlypatientswithHCCwhooftenhavepoorresidualliverfunctionare

increasing,theinfluenceonhepaticfunctionandadverseeffectshavebecomemoreimportantfactors
whileselectingatreatmentforpatientswithHCC.
TACEisaneffectivetherapyforHCCs１０）１１）.Inparticular,superselectiveTACEisusefulfor

improvingthepatients’prognosis２）１２）.SuperselectiveTACEaimstoobtainalocaltherapeuticeffectvia
hepaticinfarctionandrequirestheselectivedeepinsertionofamicrocatheterintoaperipheralartery.
Thisfunctionstowedgethetumor-feedingartery,andthus,theinjectionoflipiodolunderhighpressure
intothetumorandsurroundinglivertissuescanbeperformed１３）.However,itisdifficulttoinserta
microcatheterfarenoughtowedgetheartery.
InB-TACE,asimilarsituationwithsuperselectiveTACEisobtainedbyaballoonocclusionata

moreproximalportionofthetumor-feedingartery.Inaddition,theinflatedballoonpreventsthe
backflow oflipiodolandembolicmaterial.Therefore,B-TACEmakesitpossibletointensively
administerlipiodolandanti-cancerdrugstoHCC３）andtoenhancethetherapeuticeffects４）.
Inthisstudy,thereisnosignificantdifferenceinthetreatmenteffectsbetweentheB-TACEand

cTACEgroups.Araietal４）andOgawaetal５）reportedsignificantlyhigherTEvaluesintheB-TACE
groupthaninthecTACEgroup.Thisdifferencemaybecausedbythesmallertumorsizeinourstudy
thaninpreviousstudies４）５）.Consequently,relativelyhighTEvalueswereobtainedinthecTACEgroup
inourstudy.
Thelimitationofthecurrentstudyistheretrospectiveapproachandsmallnumberofcases

investigatedonlyinsinglefacility.Toassuretheargument,amulti-institutionalrandomizedcontrol
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studyisrequired.
Inconclusion,intheB-TACEgroup,weobtainedequaltreatmenteffectsandsignificantlylessliver

injurycomparedwiththecTACEgroup.OurfindingsindicatethatB-TACEwithmiriplatinisauseful
procedureforpatientswithHCCwhohaveapoorresidualliverfunctionandrequireTACErepeatedly.
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〈和文抄録〉

肝細胞癌に対するTACE後の肝障害はバルーン閉塞下に行うことで軽減される

中 村 英 樹

市立福知山市民病院消化器内科

肝細胞癌に対するバルーン閉塞下肝動脈化学塞栓療法（B-TACE）の安全性と治療効果を通常の肝
動脈化学塞栓療法（cTACE）と比較し，その有用性を検討した．方法：36症例にB-TACEを行い，
術後の肝障害の程度，肝予備能への影響，副作用の頻度，治療効果をcTACEを行った41症例と比較
検討した．結果：B-TACE群の術後3日目の血清ALT値は平均68.2IU/lで，cTACE群の平均111.2
IU/lに比し，有意に（P＜0.05）低値であった．またB-TACE群では術後の腹痛が有意に（P＜0.05）
軽度であった．肝予備能への影響や治療効果には差が見られなかった．結論：B-TACEはcTACEに
比し，軽度な肝障害で，同等の治療効果を得ることができた．肝硬変により肝予備能が低下した肝細
胞癌患者にとって，B-TACEは有用な治療法である．

キーワード：肝細胞癌，バルーン閉塞下肝動脈化学塞栓療法，肝障害，治療効果．
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