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Figure3．Patientsurvivalafterlivertransplantation．（A）Adult．Solid  

＝ne，JivingLdonor rightlivergraft；dashedline，Whoteliver；dotted  

line，SPlitextended rightlivergraft．（B）Children．Solidline，living－  

donorlefttatera＝ivergraft；dashed＝ne，Whole Liver；dottedline，  

SPlit－graftleftJateralIivertransplantation．  

Graft survival  

Figure2Bdemonstratesthatoveral110，Yeargraftsurvival  
OutCOmeS fbr SIエLDIェandⅥTwere comparable  

（55％versus65％versus62％，reSPeCtivelY；P＝0・088）・  

Gra丘survivalcurveSinadultsandchildrenarecompared  

SeParatelYinFigure4・TherewerenosigniGcantdi臨rences   

Tab）e4．MuトtivariateAnaEysISOfPatientand GraftSurvivaI  
in Chifd「en  

Figure2・Overa”su「vivaIofdifferentgrafttypes after‖vertrans－  

P（antation・（A）Patient；（B）graft．So（idline，livingdonor；dashed‖ne，  

WhoIeEiver；dottedline，SPLit－graftlivertranspLantation．  

tion，SL－ERgraft，donorageolder【han45years，andcold  

ischemia【ilne＞10ムours．Inchildren，nble45hows止a亡  

ahistoryofpreviousUanduseofsplitgra丘swereassoci－  

atedwithlowersurvivaloutcomes．   

Table3．MultivariateAnalysisofPatientand GraftSuNival  
in Adu托S  

VariabIes  Hazard ratio p Value 

Pa亡ientsurviv山  

Reciplentage＞GOy  l・6  0・0002  

PreviousLT  2．6  ＜0．000l  

Gra丘ワPe  

Whole  l  Varjab［es  Hazard ratio p Value 

SLT  2  0．0008  PatientsしIrVival  

L工）LT  O．8  0．6520  Pr∈ViousLT  4．9  ＜0．0001  

Donorag亡＞4うy  l▲5  0．0561  Graftヮpe  

CoLdischemiatime＞10h  l．4  0．0066  

Gra丘suryjval  5LT  2．2  0．001l  

1）reviousLT  l．8  ＜0．0001  LDLT  l．7  0．1923  

Gra丘サPe  Gra丘suⅣival  

Wl101e  l  Previou5LT  l．7  

SLT  l．9  0．0010  Gra丘ワPe  

LDl．T  】．1  0．6572  Ⅶrhole  l  

Do∫－Orage＞45y  l・4  0・022う  SLT  l．う  0．0198  

Coldischemiatime＞10h  l．3  0．0077  LDLT  l．1  0．84うう  

LDIユ1ivirlg－donorsegmentalgrahliver【ranSPlantation；u二Iivertransplanr  
tation；SIIsplit－gra丘IiYErtranSPlantatiol－・  

LDIユIiving－donorsegmentalgraf［livertransplantation；ul！ivertransplan－  
ta〔ioll；SIT5Pliトgrafilivertransplal－【a【ioll・   
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Regarding gra丘fiilure，reCurrenCe Ofliver disease and  
chronic re）eCtionwerefrequent causes ofgraftlossin  
adults・The noteworthY di臨rence between the three  
groupswasthatrecurrenceofliverdiseaseintransplanted  
segrnentalgra丘sf王omdeceasedandlivingdonorswasmore  
COmmOnthaninwhole，Organgrafts（50％versus56％veチー  

sus16％，reSPeCtivelY；P＝0・0133）・Forchildren，ChronlC  

re）eCtionandhepaticarterYthrombosiswerecommonrea－  
sonsforgraf［loss・Therewerenosignificantdi脆rencesin  
causesofgra丘fiilureamongthethreegroups・   

Complications  

Thema）OrPOSttranSPlantcomplicationsforvariousgra丘  
tYpeSareCOmParedinlもble5・Inadults，therewereno  
difftrencesexceptfbrahigherrateofretransplantationin  
recIPlentSOflivlng－donorgra丘s■Inchildren，therewasa  
higherfiequencYOfprimarYgra丘non丘1nCtioninsplit  
gra丘sbecauseofincreaseduseinurgentandredotrans－  
plantations・Living－donorgra丘shadahigherrateofportal  
venousthrombosisthanwholegra丘s・   

DISCUSS】ON  

ThisstudYCOmParedlongtermoutcomesfbrwholeand  
segmentalgra丘sinadultandpediatriclivertransplantre－  
cIPlentS・Earlierstudiesreportconflictingshorト・andmid－  

termsurvivaloutcomes・Akhoughsingle－CenterStudies6・7・ll  

demonstratednodi駄renceinl－，3－，and5－yearOutCOmeS  

afterSIJandWIJreglStrydatareportSLTasanindepen－  
dentpredictorofpoorpatientoutcomesfbrbothadults  
andchildren．2O▲23   

0ur studYShowed equivalent overa山longterm out－  
comesa丘erwhole，SPlit，andliving－donorgra丘ⅠエWhen  
resultswereanalyzedseparatelYbYreClplentage，therewere  
distinctdifftrencesinoutcomesandfictorsthata∬さctsur－  

vival．AlthoughthelO－Yeargra丘survivalafterwhole，SPlit，  
andliving－donor transplantationwas comparablein  
adults，thepatientsurvivalwaslower良）rSPlitgra丘scom－  
paredwithwholegra丘swhenu；edinretransplantsand  
critica11YillrecIPlentS・PatientswhorequlreretranSPlanta－  
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B  Monthsa触rTranspねntation  

Figure4．GraftfaiIure－free surviva董afterlivertranspIantation・（A）  
Adult．Solidline，Wholeliver；dashedline．spFitextended right‡iver  
graft；dottedline，living－donorrightlivergraft・（B）Children・So】id）inel  
living－donorIeftlatera川Vergraft；dashed Eine，WhoIe Fiver；dotted  
Iine，SP‡itrgraft［efL［atera川vertransplantation・   

ingra丘5urVivalfbrallgrafttypesinbothadults（Fig・4A）  
andchildren（Fig・4B）・   

MultivariateanalYSisofgraf［SurVivalinadultsisshown  
inTible3・Thepredictorsofgra丘fiilureincludedhistorY  
ofpreviou5IエSLERgra丘s，donorageolderthan45YearS，  
andcoldischemiatime＞10hours・Inchildren，historyof  
previousIJandSL，LLgraftふereindependentpredictors  
ofdiminishedsurvival（rhble4）．   

Causesofloss  

Forbothadultsandchildren，SePSISandmulti－OrganSYS－  
temfiilurewasthemostcommoncauseofpatientdeath・   

Table5．Complications  
C裾Idren   

SL－LL  LD・LL  Ped－WL  
（n＝109）（n＝49）（n＝284） p  

SL－ER  LD－R  Adult・WL  

（n＝＝72）（n＝＝41）（n＝＝2，433） p  

n  ％  n  ％  n   ％   Va】ue n   ％  n  ％   n   ％   VaIue  Complication  

ヱ06  8．4 0．4811 9  8．う 2  4．1  5 1．8 0．0097  Prim射γg【通nonhnction 4 5・う う 1Z・2  
2フ う  6．1  9  5．2 0．5（；52  4．2 （；14．6 178  7．3  0．1126  う  Biliaヮcomplication5  う  

7．3  89  3．7 0．5112  6  5．う 2  4．119  6フ 0．7597  HepaticarterYthrombosis 3 4・2 3  

0  0  24 1  0．76う   4  う．7 4  8．2  2  0．7 0．0057  Por［alveinthrombosis  

27111．1 0．047（； 24 22  8 16．5 44 15．5 0．5055  Retransplantation  5 6・9 9 22  
Ad。1t－Ⅵノ，ad。1tdeceased－donorwhole－Organgra丘；LD－LL，1iving－donorle丘1ateralgra丘；LDrR、】ivingpdonorrightgraた；Ped－WLpediatricdecea5ed－donor  
whole－Organgra丘；SL－ER，SPli［eXtendedrightgra丘；5しLL，SPlitle丘1ateralgra丘・   
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outcomesa鮎rSIJcomparedwithWu二Wさfbundno  
slgniGcantdifferencesinlongtermpatientandgra丘sur－  
vivaloutcomesbetweenwholeandsegmentallivergra丘sin  
PediatricrecIPlentS・  

Insummary，OurStudYdemonstratesequivalentoverall  
longtermoutcomesfbrwholeandsegmentalgraftsinadult  
andpediatriclivertransplantrecIPlentS・Thema）OrChal－  
1engetowardoptimaluseofthesegraftsliesintheorgan  
allocationpolicy・UnderthecurrentMELDsystem，eaCh  
splitgra丘isallocatedtopatientsaccordingtotheirMELD  
scores・BecausethepatientwiththehighestMELDscore  
receivestheorgan，thissystema1locatesthespli【grafttothe  
sickesttransplantcandidatesandlimitsgra丘一tO－reCIPlent  

matching，Whichi5CruCialfbrbestresults・Allocationofthe  
splitextendedrightgraftstoadultswithlesseracultYOf  
illnessmaylmPrOVePatientsurvivaloutcomes・Wepropose  
analternatesystemtoallowoptimaluseofsplitgra丘s（Fig・  
5）・Ifthedonorfii15tOmeetSPlitcriteriaorthele丘1ateral  

gra丘isnotallocatedtoarecIPlent，thewholeorganis  
asslgnedbYtheMELDalgorithm・Butwhenthedonor  
meetssplitcriteriaandthele丘1ateralgraftisallocated，the  
liveris split，andratherthanallocatlngtherightgraft  
throughthe MELD system，the right gra丘insteadis  
matchedtoanidealrecIPlentbYthesplittlngtranSPlant  
Center・AnorganallocationsystemwithsuchflexibilitY  
wouldencourageadult，tO，Childcandidatepalringfrom［he  
SametranSPlantationcenterandallowpreoperativesurgical  
aJldloglSticplannlngtOminimizegra丘ischemiadura亡ion・  
Thisproposalaimstooptlmizegra丘一tO－reCIPlentmatChing  
thatnotonlYWOuldsubstantiallYreducethelossofliveson  
thetransplantwaltlnglistbutalsoimproveoutcomesa丘er  
livertr弧SPlantation・   
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S【udyconceptlOnanddesign：Hong，Yersiz，Farmer，Ghobrial，   

Hiatt，Busuttil  
Acquisitionofdata‥Hong，Du勒Nontha500t，Collins  
Analysisandinterpreationofdata＝Hong，Duf5T  

Dra丘ingofmanuscrlP亡‥Hong，Ytrsiz，Farmer，Du勒Gho－   

brial，Nonthasoot，Collins，Hia［t，Busuttil  

Cri亡icalrevision＝Hong，Hia亡t，Busuttil  

Donor meets 

SPlitc「iteria   MELD  
a暮gorithm  靂1  

Leftlateral  

graft placed 

Rt．graftmatchedto  
Mandatorysplit   ： reCらientbysplitting  

凰〆  

′  TransplantCenter   

く・．．い：’・・∴・！ミ・ノミ∴し．  
′byMEしDsystem  

FigLJre5．Proposedo「ganaLIocationsystemforoptimaluseofspEit  

livergrafts．MELD，ModeIforEnd－Stage LiverDisease．   

tionoftheliverhavehigheracultyOFillness，including  
mul亡i－Organ SyStemhilure，andundergo complex redo  
transplanta【ionprocedures［hatmaybeassociatedwithhe－  
modymamicinstabilitYduring the perlOPerative period．  
Theseoperativecircumstan⊂eS，inadditiontobothdonor  
gra丘andrecipientspredictors，a鮪ctpatientoutcomesafl  
【er【ranSPlantationandshouldbeconsideredinthealloca－  
tionofsplitgraftstorecIPlentS・   

WefbunditinterestlngaSfbrgraたfailure，thatrecur－  
renceofliverdiseasewasmorecommoninsegmentalgra丘s  
from both deceased andlivlng donors comparedwith  
Wholegra丘s・ApossibleexplanationmaY♭ethatischemia  
andreperfusionln）uryinherentinsegmentaLgra丘ssyneト  
gisticallyactivatesandperpe亡ua亡e5S亡ellatecellsleadingto  

acceleratedGbrosisincasesofhepatitisCinfさctionヱ40r  
immurlOloglC meChanismsin malignancY and autoim一 
muneliverdiseases・25‾27AnothertheorythatmaYeXPlaina  
moresevererecurrenceofhepatitisCa丘ersegmenta11iver  
transplantationisattributedtointenseproliftrationand  
regenerationofthehepatocytesinsegmentalgra丘sthat  
augmentviraltranslationandreplication・28・29Therelation－  

Shipbetweenhepatocellularln）ury，hepaticprolifhtion，  
andviralreplicationremainsunproved，andseveralstudies  
haveshownSimilar丘・equenCYOfdiseaserecurrenceand  
OutCOmeSbetweenwholegrafi＝Sands占gmentalgrafts・うO－31   

Forchildren，Segmentalgraftsfromdeceasedandliving  
donors haveincreasedavailable organs fbrsmaller and  
YOungerreCIPlentSandhavesigniGcantlYdecreasedthepe－  
diatricwaitlistmortality・Severalstudieshavereportedcon－  

nictingresultsafterLrwithsegmentallivergra丘sinchil－  
drenuslngreglStrYdata・AlthoughanalYSisoftheUnited  
NetworkofOrganSharing（UNOS）databasebyBecker  
andcolleagues32demonstratedcomparableshorトtermOuト  
COmeSbetweenSuland叩severalstudiesuslngthe  
SamePOOleddatafiomtheUnitedNetworkofOrganShar－  
ing5うandtransplantregisfrYdata丘omtheStudiesofPedi－  

atric Liver nanspla皿tatlOn（SPLIT）22reportedinfirior  

Acknowledgment：WさgratefuuYaCknowledgeDanielaMark－  

ovic，M5，Et＞rherassistanceinsta［isticalanalysis・  
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