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bilia巧drain吧eforbileleakandbilia叮 stricture

dilatation (23.9%). Themostcommonvascular

interventionalProcedure was theembolizationfor

hemorrha罗(14.2%).Balloondilatationandstenting

forvascularstenosisorkinkingwerealsoperformed

atvarioussitesincludingthehepaticvein (9.7%)，
portalvein (6.4%)，hepaticarte叮 (1.2%)and

inferiorvenacava(1.2%)(Tablel).
  Table1 Interventionalproceduresinl037LDLTsinAMC

No.ofpatientslncidence

358 34.5%

.9%

.2%

。7%

23

14

9

    LivertransPlantationwasdeveloPedforthe

treatmentofhePaticfailure，andthefirsthumanliver

transPlantationwasdonein1963.Fromthe1990s，

livertransplantationwasgenerallyacceptedasa

treatmentmodalityforbothend一sta罗 liverdisease

andselectedlivermalignancies. Initially， liver

transplantation wasstarted with deceased donor

whole一sizelivertransPlantation(whole一sizeLT)asin

otherorgantransPlantation， butthere isnowa

shorta罗ofdeceasedliverdonorshasoccurred.Asa

solution， deceaseddonorsplitlivertransplantation

(splitLT) beganinl989andlivingdonorliver

transplantation(LDLT)intheearlyl990s.Current

livertransPlantationtechniquesincludewhole一size

LT，reduced一sizelivertransPlantation(reduced一size

LT)，splitLT andsingleordualLDLT.Twodonors

giveapart oftheirliverstooneadultrecipient

simultaneouslyindualLDLT.

    overl，200casesoflivertransplantationhas

beenPefformedattheAsanMedicalCenter(AMC)

(Seoul，Korea)sincel992andover200casesPer

yearin2004 and2005.Somenewlivertransplan-

tationtechniqueshavebeendevelopedinAMC，such

asthemodifiedrightlobeLDLTanddualLDLT.over

90% Of livertransPlantationsare adult一to一adult

LDLT，andonequarterofthemaredualLDLT.We

retrospectivelyanalyzed6l3patients(59.1%)who

neededinterventionalProceduresbefore，duringand

afterlivertransplantation among l，037 LDLT

patients.ThemostcommoninterventionalProcedure

was percutaneous drainage of fluid collection

(34，5%) followedbypercutaneoustranshepatic

Drainageoffluidcollection.

PTBDforbileleakorbiliarystenosis

Emboli名ationforbleedingcontrol

Forincreasehepaticveinoutflow
        Balloonangioplasty(13)

                      Stent(88)

Forincreaseportalveininflow
      Intraoperativestent(36)
      Balloonangioplasty(4)
        Percutaneousstent(26)

FormanagementofIVCstenosis
andkinking
Forincreasehepaticarterialflow

        Ballo。。。noioplasty(8)
                        Stent(4)

248

147

101

66 6.4%

l2

l2

1.2% ‘

1.2%

*mainlydrain腮eofpleuraleffusion，()numberofpatients

    ThesuccessrateoflivertransPlantationis95%

inAMC，andcomPlicationsOflivertransplantation

are currently assessed firstby interventional

radiologists.Inmostcases，co呷licationscanbe

managedbyinterventionalradiology， althoughin

certaincaseswe havelearntthatsu馆icaltreatmentis
better·
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VASCULAR INTERVENT10NS BEFORE

LIVERTRANSPLANTATION

SPle川ca水ryaneurysmembolization

    Theincidenceofsplenicarte叮aneu叮sm(SAA)

inPatientswithlivercirrhosisrangesfrom7一17%，

andSAA rupture afterlivertransplantationhas
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resulted

mortality.

inasignificantlyhighermorbidity and

ThepreservationofthesPleenisimPortant

duetoitsimmunologicfunction.Therefore，

asymPtomaticSAAorsmallsizedSAAshouldbe

embolizedpriortolivertransplantationtopreventthe

growthandruptureoftheSAA.

VASCULAR INTERVENTIONS DURING

LIVERTRANSPLANTATION

IntraoPeraUveportaivenogram

    EnoughflowthroughthePortalveinisessential

forthehypertroPhyOfthegraft aftertransplantation·

PortalvenogramishelPfulfortheevaluationofthe

directionofthePortalveinfiowbeforeandafterthe

ligationofvarices·

Portalveinste磁ing

    StentingofthePortalveinisusuallydoneforthe

Preventionofvascularkinkingandforthedilatation

ofasmallsizedPortalveinwithorwithoutpartial
thrombosis.

VASCULARINTERVENTIONSA企”1’ERTRANS·

PLANTATION

HePaticarterystenosisand thrombosis

    Stenosisorocclusionofthehepaticarte叮15
maiulyduetoPoorsurgicaltechniqueorPoorarterial

status，andtherePortedincidenceofhePaticarierial

stenosisorocclusionislZ%.

    Notall arterialstenosesseenonCTorDoPPler

ultrasonograPhyre明iretreatment，especiallyinmany

casesOfmilddegreeofstenosiswithnormalliver

fonction.Howe ver，symPtomaticarterialstenosesdo

requiretreatment.Percutaneoustransluminalballoon

dilatation(PTA)andsteniplacementare altemative

interventionaltechniquesforarterialstenosis·

    HePaticarterialthrombosesoccurwithor初thout
arterialstenosis，andtherePortedincidenceisZ-

8%inadultlivertransPlantation. HePaticarterial

thrombosisoccurredwithinoeveral weekshasahigh

riskofgraftfailure，butitcanbeasymPtomatic.The

theraPeuticoPtionsforhepaticarterialthrombosis

includeu吧entretransplantationorunderobservation.

cationandisusuallyencounteredattheanastomotic

siteofthehePaticartery·

    SurgicalexplorationandrePairareusually

required， buttheembolizationisanaltemative

therapeuticoption.

    Thecausesofintrahepaticpseudoaneu叮smare

iatrogenicsuchasliverbioPsy， Percutaneous

transhePatic biliary drainage and transhePatic

aspirationofperitonealorintrahePaticfiuid. All

intrahepatic pseudoaneu叮sms mustbe treated
becauseofalatentPossibleruPture， andno

significantdeteriorationof liverfunctionafterthe

selectiveembolizationofthePseudoaneu叮mshas
beenobserved. Coilembolizationfrom thedistalto

ProximalPortionofthePseudoaneurysmisthebest

methodbecauseitcanPreservethedistalhepatic

arterythroughintrahePaticcollaterals.

HePaticveinstenosisandkinking

    Stenosisorkinkingofthehepaticveinisonlya

complicationafterreduced一sizeLT，sPlitLT，and
LDLTbecauseend一to一endorend一to一sideanastomosis

totheIVCisdoneforhepaticveinreconstructionin

whole·sizeLT.ThehePaticveinsareevaluatedwith

CTandDopplerultrasound， butclinicalmanife-

stationsandlaboratory findingsshouldalsobe

simultaneouslyconsidered.DecreasedhePaticvenous

outflowduetostenosisorobstructionistypically
Presentedasaninhomogeneousareaofthegraft on

enhancingdelayedPhaseCT. Apressuregradient

greaterthanl0mmHgacrosstheanastomoticsiteand

contraststasisinthehepaticveinsuggestasignificant

stenosis.Treatmentshouldnotbedelayedincases

requiringmanagementbecauseitwillProgressto

thromb叩hlebitisandgraftloss.Prophylactichepatic
veinstentingjustaftertransplantationifthesu玛eon

hadtechnicalconcemsduringthetransplantation

mightbeafeasiblemethodfor『aftsaving.

    Flowpattem OfthehepaticveinonDoppler

ultrasoundchangesimmediatelywhenasuccessful

stentingisdone，andthetypicallowdensityareaof

theliveronCTusuallydisaPPearwithinaweekalong

withimProvementofclinicalmanifestationsand

laborato万findings.

HeP8ticarte叮Pseudoaneu口sm

    ExtrahepaticPseudoaneurysmisararecomPli- Inferiorvenacavastenosisand 址nking
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    StenosisandkinkingoftheIVCisaProblemof

full一sizeLT.TherePortedincidenceislessthanl%，

andtheclinicalmanifestationsaredePendonthe
locationofstenosis. Theclinicalmanifestationsare

similartotyPicalBudd一Chiarisyndromewithascites

andhePaticdysfunctionduetostenosisorobstruction

ofthesuprahepaticIVCandlowerextremityedema.

    PTAandstentplacementhavebeenreportedto

bethetreatmentofchoiceforstenosisandkinkingof
theIVC.

Portalveinstenosi88ndthrombosis

    Thesecomplicationscanbecausedbythepoor

surgicaltechniqueforanastomosiswithtorsion，

tensionorvenousredundancyinducedbygeometric

relationshiPofgraft tothereciPient，sPortalvein.

lmPairmentofportalfiowinducesworseningOfliver

function，poorhypertrophyoratrophyofthegraft，

and，finally，graftfailure.Theincidenceofportal
veinthrombosisisl一3% .

    Treatmentoptionsincludesu嗯e理 such as

su嗯icalrevisionwithorwithoutthrombectomy，

venousbypassandretransplantation，andradiologic
interventions.

Trea加entinrecurrenthePatocellularcarcinoma

    Themostcommonmalignanttumoroftheliveris

hePatocellularcarcinoma (HCC) whichusually

developsinacirrhoticliver.Livertransplantationis

limitedinHCCbytheriskoftumorrecurrence.Milan

orUniversityofCalifomiaatSanFrancisco，criteria

areaPPliedforlivertransPlantationofHCC.

    TACEandPercutaneoustranshepatictherapy

including radiofrequency ablation are used for

recurrentHCC，butnoeffectiveresPonsehasbeen

observed in most patients probably due to

simultaneouslyimmunosupPressivetheraPy.Recurrent

HCCsinagraftusuallyshowraPidgrowthcompaing

tothenon一transplantedliver.

Arterialembolization forsPle址cartery steai

Syndrome

    Su吧icalsplenecto哪， splenicarte叮ligation，

andreanastomosisofthegrafthepaticarterywithan

inte甲osedvasculargraftfrOmtheaortaare more

comPlicated su飞icaltechniqueswhereassplenic

arte巧 embolization isasimpleand preferred

theraPeuticmethodtotreat，sPlenicartery steal

syndrome’.

Hemorrhage

    Bleedingfrom livertransPlantationissimilar

withbleedingfromPartialresectionoftheliverexcePt

bleedingfromthearterialanastomoticsite.

    Surgicalexplorati0nisindicatedforsudden
massivebleeding， bleedingwithalargeamountof

intraPeritonealhematoma，bleedingatcutsurfaceof

the『aft，bleedinginthegallbladderfossaandatthe

hepaticarte叮anastomosis.othersoureesofhemo-

rrha罗 includingtherightinferiorphrenicarte巧，

inferiorepi邵stricarte叮，sPperiorepi邵stricarte理，
rightrenalcapsulararte叮，intercostal;arteriesand
smallbowelbleedingcansedbystressulcerscanbe

controlledbyembolization.

’1，且rs

    TIPSisindicatedinchronicstageofliver

transPlantationforthecontrolofPortalhyPertension

withPatentPortalsystem、

TransjugularliverbioPsy

    玩n句ugula:live:biopsyisasafe altemative
techniquetosurgicalandpercutaneousbioPsy;

furthermore， italsocanbeperformedihtheacute

post一transplantperiod. Theadvantageofthis

techniqueistoavoidaninjurytotheUvercapsule.

VASCULARINTERVENTIONSFORDONOR

    Thegreatestconcemistheriskofdeathtothe

livingdonor.Mortalityoftherightlobedonorhad

beenrePortedtobeabouto.3%， andeightdonor

deathshadbeenrePortedworldwide.

    ComPlicationsinthelivingdonorarethesame

aswithPartialhePaticresectionincludingpleural

effusion，iniraperitonealfluidcollection，bleeding，
portalveinstenosisandkinking，andbileleakfrom

thecutedgeoftheliver.Theincidenceof，major

complicationswasreportedtobes% inpatient
receivinghePaticresection，whichissimilartoliver
donors.
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