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Sangsubhan C, Sriwatanawongsa V, Dhitavat V, Tangrayoon T, Rajatapiti B, Borirakchanyawat
V. Liver transplantation. Chula Med J 1988 May; 32(5): 469-479

Liver transplantation is one of the most dangerous operations and has a short history.
It involves enormous disturbances of physiology in a patient who is always unwell or very
ill. This operation offers a hope in the treatment of a patient in the terminal stage of liver

disease.

It consists of many phases such as the selection of the recipient and donor, the pre-
opertive care, operative technique, post-operative care and the administration of immunonppres-
sive agents.

This article review the evolution of liver transplantation; the result after the cyclosporin
era has been satisfactory.

Reprint requests : Sangsubhan C, Department of Surgery, Faculty of Medicine, Chulalongkorn
University, Bangkok 10500, Thailand.
Received for publication. February 25, 1988.
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miﬂgﬂﬁlﬂﬁlﬂ (Liver transplantation)

"’J*Twmmﬂmmsﬂgﬂﬁwﬁuﬁlumﬂixmm 30
 Toolufl a.@. 1955 Goodrich usz Welch(') &
Fuvnnasedlugialasindida Auxillary liver
transplantation \funad s damlull a.e. 1960
Moore(?) uaz Starzl®) '1§¥1 orthotopic liver
transplantation lusiadufidunausaussrizangans
daluamiduadousniied a.ea. 10630 wiriie
wiiefianelunaldwmudifedndunsfradhg i@
Inveamssnmnlzaduluszor gaved liswsagnm
Ataudnudy nemsrdeluszazusnlidudimels
unsziell aa. 1067 SefifihedlEsumshdaiisie
Buem ()

aafnmiegees sWaduntszanm 10 1
Fowmananmgtszms WA awanmadumedla
mashdia nivinmdulEnquadiheiaiauuss ni
Wdagfaln Lmzﬁlad”lﬁ:yﬁqﬂﬁamsﬁuwumnmnﬂﬁéﬁu
nudlng Wl e.a. 1976 30 Cyclosporin lag
Borel uszamz(®) uszld@mmindnldfuaulunisdgn
dwladuafousn ull a.a. 1976 lay Calne uay
amz (78 dounldnminulMlugihedlésumegn
thedu davinlimanarhda e duvinalaudueds
an

ﬁaqﬁuﬁkawmmaﬁﬁ’umsﬂgndwﬁumﬂndw
100 whsaluausmussniuylsUigheilégunhde
lulatesndr 1,000 au

[y 2 4 Yo
wannamt lunmsissandthenaisee 1dunsign
hy

1. fhwliaduiigydoniodfaacgyifons

o
a

Aauesiuwnnaiu  (Endstage liver disease) 19

lunguiiiietuadaudouwdi (Acute hepatic failure)
usznaalsnduiSes g miemIrinnuredueianmig
(Chronic irreversible liver disease) Fail(®

1.1 End-stage cirrhosis
Congenital biliary atresia
Congenital hepatic fibrosis
Chronic active hepatitis
Alcoholic cirrhosis
Primary biliary cirrhosis
Secondary biliary cirrhosis
Autoimmune hepatitis
Primary sclerosing cholangitis

PPNV

1.2 Metabolic disorders
Alpha-1-antitrypsin deficiency
Wilson’s disease
Protoporphyria
Hemochromatosis
Type IV Hyperlipidemia
Tyrosinemia
Galactosemia
Glycogen storage (type I & IV)
Byler disease (familial cholestasis)
Sea-blue histiocyte syndrome

1.3 Budd-Chiari syndrome

e ! S . a 5 a
2. guhalynuzid sduussnudusld

ala
AT NG AIIHGATITUN

3. lsadudanan it nssnmdilénalusees
8172

a. Unenndekulunsgndwdufator)
4.1 Absolute contraindication
4,1.1 Portal vein thrombosis °ﬁl¢l
szrinlida Portal vien 41§ winmussnissesds
294 Superior mesenteric vein & Splenic vien

4.1.2 Iamz@adauanduuszniandu

Foe
=
ho) 3

413 JaznmeanBlausIITuIT
(severe hypoxia) Suiiiosanan right-to-left shunt
ludaed swuldswiu End-stage liver disease

414 Tuzdewdedu 9 uannuzis
Fuwsemaawing agmeluzioms

[
o &

4.1.5 V5 ITULAZNINAUUIAUNT
nizwean lui,
a.1.6 fhafadnauglaild

4.1.7 Advanced cardiopulmonary
disease

4.1.8 %9 HBsAg+ unz HBeAg+

4.1.9 awaanh 65 1

a.1.10 gihgldsmwadilaussso
fafiumssnmnlé

4.2 Relative contraindication

= a 5 a ‘4; a
421 Sanzfadaludiuusz madui@
4.2.2 Uiz Tadugida

J A
4.2.3 2wananm 55 U
4.2.4 HBsAg+
1} Q d‘ -
4.2.5 LABNINAN upper abdomen
Wnau
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5. fuagarsazmansndilinszreauiudas
A ) Lq9e¢ .1 a @
Womeamanide - saunlfanusinfislunsiudsznm
gnaidunundndalymasandinléd

< o
suznaiminzaulumsgnowdy  (Timing of
operation)

dmfudihsuzi sduussnaindfRns mui

'3 o

< A Was .
wingnaasfaz ldfumeshdadfeudy favaznsed
Iuindgusnadufimanz s
lugdihelindunniedy Fafanadineiinu
3duagiig MR aIzesMAmInerufiazyin
msugniredududsisendirema() Aeiiwsdu
msehidanldasuiasnoudriguss Fulfasalddn
o ¢ o o e 4 od
an winnwi luars sz ugndeduneudidy
a o = -3 nlz =
wguisnmirimuannuinly wisaunszislidedu
Tunsehdafiedu Geazvinldridalaléwianarrdad
as ldl s Q: A‘ J a I as d‘ a
douFssawiuly leemludehasdwhdadioRa o
wdh manfilnasifinegldd@nlits 6 dou dilu
enuduas adudfimanzwldsun
fodrfafiddyanfigadadsznsnilaffe
enairfiavasdudiag idnanduineeteir (cadaveric
donor) Fuiluifywnaunsurann q vizina doe-
€ 1 A ° [ A'l =2 AIDI
wandldmwnsaonaviadide Wetaimfigiae
suasaz i unsUantedundn udnpozaes elective
. . 3 - Qla 8o A a =y
operation & $ufudassomnssWelififeiiavine
duisndniudield lugrsscecfoagil liavasdug
thefiezimnaliizes q auntsialalduniaufiora:
sofiuldfezdediaddeld aindserunsdues
Transplant center U19uvd wWuthafisenasnisk
dawsfeudu aad midaanifefinludoudiasldums
Hida dsiulumayfofnmimuanamsanmygntedy
Jainldssatiwualddnanzea iy (recipient)
udgniinualaganunizsuvesainizsafuina
(donor organ) aaNfa WamwrsasuuIaduan
Jifefiald ARanondassslduifileliadufisunns
wldiunmsdgndwduannfige leeRas annnanaudn

Status I
Status 11
Status 111
Status IX

Irreversible end-stage liver disease

48 hours
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#wldvaadado (tissue matching) WAZADINTUUI I
vaslsalugiloudozsin fuondilsaduiduninniif
sumrazléuduteudihefdiveszsadalalé guan
frammuinlyweglusmwiaus Slemssaadinam
mardatennainlyl wazaziilmdsduiléned
mnwlulassnlss lemtunufiezl$luntsineie
Suidalnwioey fanvduiudenisonldgihumsnindy
Hialy

NAFURGAINT ﬂm‘zuwnﬁﬁﬁ):v‘hnﬁﬂgndm
ﬁuazﬁsm‘faéﬂ’iﬂ‘[sﬂsTuﬁ'aumﬂzvlﬁ%“umsmﬁﬂué"s
TaoSinmsh (criteria) @it

1. usfaFuLAENIaAwinG (Hepatobiliary
malignancy) ?ﬂ&iﬁ‘ffﬂﬁm‘lumﬁﬂthﬂﬁu(’2)

2. Fumpahadsunduwiafusouwiu (Acute
or subacute fulminant hepatic failure) 398 en-
cephalopathy gradé III or IV(*3)

3. Tanduidaszozgaiy (Chronic end-
stage liver disease) oo 2 W 6 avdaluf®

3.1 Progressive jaundice

3.2 Diminished hepatic synthetic
function (hypoalbuminemia and prolonged coagu-
lation variables)

3.3 Symptomatic portal hypertension
(manifested by variceal bleeding, or ascites, or
both)

3.4 Incapacitating hepatic encepha-
lopathy

3.5 Intractable cholestasis and
recurrent cholangitis

3.6 Incapacitating severe weakness
and malnutrition

Qﬂwﬁaq’luﬁuﬁsm%a& (Transplant recipient
candidate list) Aaziirandadrqunoundy (priority
listy Snedemitsetionin 4 muanuuuswestaalug
1housse3odil

End-stage liver disease requiring repeated hospitalization
End-stage liver disease requiring continuous hospitalization
Pre-terminal end-stage liver disease requiring emergency liver transplantation within



472 IEY UAIGNITH asnaue

v ldhminnamlunsias andananaidy
subjectivity Wawua3 fo‘lu"‘amsmnﬂnmﬂjamwwﬁ%’
Famuasznuandenuiuliassfusuely luns
Amanhfihsudszelianmwininaiesniiu wis
guaTL T UdUAlE UL emmuEFURBURE I
aidls amRanoniessrduiemsfiarnizvinlasnn
aswdldmnuiuiulufitherun szunnignazwing
IUNNETE VUM UAUDINTS Lm:ﬁ’aﬂuWﬂﬂﬁa:ﬁ’lmi
Xl

P51AONALINGU3NA  (Donor selection)
dulwifaninanldaz dnnngfdefiannnis
gaiamavinnusessuatedanuas ldmurainm
enuda udmlauazszuuinaiouvasladadefog
(heart-beating brain death cadaveric donor) ﬁzofvs
waizduduatios A lis s anudanizmsmann
Inoduvaslafia enwdulafiadni so . wsen
w wiawlavgauduluud duduazldnslale

mm‘-ﬁﬂ'm‘i’uéﬁmﬂﬁu (criteria for liver
donor)(14)

1. 21 1-55 T

2. uanwauaIaie (brain death cadaver)

3. anwusulafialnd

4. Lignmidate (No systemic infection)

5. Wifuweise (enfu primary brain tumor)

6. HBsAg-lnasyu

7. ABO-blood group @33fiLRIU (recipient)

8. Liifulsadudets (chronic liver disease)
wiafag

9. MIGTIFNTIAMWLEIGU (L.F.T.) Un@

10, 1W0vRIFUWaLNNIE UL (recipient)

§m3U3es HLA compatibility ‘liflaans

o, e LY

gfganmin(1579) lunsaiendanuindudesiyn

o

dwdudhangitaaday (1617)

INMNTNDINY (criteria for brain death)('®)
Lﬁawmu,wvlﬂéfmmﬁﬂﬁumm'ﬁtﬁﬂ"n‘ﬁ@mn
supsmpanFliiiuds: lomissdndudesdidonlvves
supImpfifalan @il
1. fuwdasluidndd (deeply comatose)
Iﬂnazéiadl.Lu"Lﬁ)iwm@mmms"l&iiﬁﬂﬁa&"l&ivlﬁtﬁ@mﬂ

Q'W]alﬂﬂﬁll’l‘lfﬂ'ﬁ

n) Wwe1 (Drug intoxication) 13w 1
WA B uaundy wiopmsaNdIzam 8%

) am’:zqquﬁ’lm‘wamwﬁw (Primary
hypothermia)

a) snnzfadndvasszuvdanlimauss
wlufn (Metabolic and endocrine disturbances)

2. fhedluddndfuagluieiostaamiala
(Comatose patient on ventilator) iiasanlamels
lagazdoaunlaiunguasmslinwlalildifannmans
adade (Muscle relaxants) vienau q

3. axdfasifedfiedafimunauaimslaidnune
Timelaluguhmin I@ﬂﬁ"’laji’uﬁ'ﬁ’ﬂiﬂnUsmmn‘ﬂaﬁoﬁ”ﬂ
L8 ama:'uaasﬁﬂw&ﬁmﬁvmmmsﬁwuaam‘*ﬂmﬂm
laudwumadsinl¢dnudr (irremediable structural
brain damage)

a. tiihelusmazesumudoulafitmuauts
wdosinaireuiReiuiusuamy fo

n) dedifinmafiewlmla 1 lhas (No
spontaneous movement)

1) doalufSianvasunususd (Absence
of brain stem reflexes) 3 dl&un

(1) dilated and fixed pupils

(2) absent corneal reflex

(3) absent ciliospinal reflex

(4) absent Doll’s head phenomena

(5) absent vestibular response to
caloric stimulation

(6) absent tonic neck reflex

(7) absent gag and cough reflex

) liswmanelaléias (No spontaneous
respiration) 9wmavayldlasmIngainsasdaenisle
(eandiaunmemesradnlunseasy) dwiasadistes
4wl uazasgghiimimglaniall vz finawouiz
FoalSinamasnriuaulasenlodlunszuslada (pCO2)
laidni 40 mmHg.

%) aanzasannulude 0 2 uar A
fazdoslifnmsmusadunmatintes 12 $alus
ctiohmuaiaw

3) enlinmseseniusuaduiuiludetu
suasIng (Electrocerebral silence) tdun13asia
FrmAndudanfle
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Wounndssrnuduiithedatiouds 3
éwLﬁumwaautymmnqnacgﬂaﬂLﬁaﬁwaiﬂazdn 1 v
ealy detuludszimaanizawim uszdizine
Tunddylsuaofifingwanesasiuamwauesay Al
wwnimansaieminenafdaunailuldyss Tosd
ot

Iensgnowdu

A nafivniueglulagtu adunsignaie
sy vdu (Whole organ transplant) nanfia wWide
'lzw'ﬁu'lu&iﬁ"lﬁmﬁaa%m:L’ﬁw"lﬂ‘lw'gﬂw (Transplant
recipient) dulnaifladlud  $ududesldiuidanan

yuumsygniedudszaeulyde 7 duaeu (Phases)

Phase 1 - Preoperative evaluation
Medical
Assess recipient Surgical
Anaesthetic
Recipient on waiting list
Within 2 hours travel and available on call

Phase II - Organization

Notification of potential donor
Compatible ABO blood group

No liver disease

Brain stem death confirmed
Permission for organ removal
Approximate timing

Travel arrangements for liver removal
Within 2 hours travel

mulgnaedy 473

Lf;’zld (vascular supply) ﬁwm Portal vein Wwag
Hepatic artery 4azin133zuetdaad) (venous drai-
nage) pannndugIzULIREad g (systemic venous
circulation) vaeihe lualinfidinzfiswaunisniida
Igaulnaidnluludumisdudlalgdumisndivesdu
(Auxiliary, Heterotopic or Paratopic transplant)(19)
LB ﬁﬁaﬁammﬁmmw (Right iliac fossa) lag'la
Jududesdaierduidnvadiae (Host liver) aan
usiwudwavesnsEdalud Taaudsdansfiudnisside
T8 dudnluludrunusUn@veséiy (Orthotopic liver
transplant) mefu

(20)

Phase I1I - Organization and preoperative re-evaluation 1 departure of donor team 2 Surgeons

1 Theatre sister
1 Perfusion technician
2 Admission of recipient

Reassess no new contraindications eg, sepsis, active bleeding, check clotting factors and attempt

correction of abnormalities

Alert anaesthetist, theatres, blood bank, biochemistry lab and pump technician

Awaiting outcome of donor liver removal

Phase IV - Donor hepatectomy (Fig 1)
Donor liver removed-anatomically normal
Recipient anaesthetised

Donor liver en route expected arrival within 2 hours Recipient operation begun

Phase V - Recipient hepatectomy

Laparotomy and skeletonisation of recipient liver. Donor liver arrival and inspection
Decide whether bypass needed-if so cannulate groin vessels and go onto bypass

Recipient liver removed
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Phase VI-Orthotopic liver transplantation(Fig 2A, 2B, 2C)
Anastomosis of graft blood vessels and bile draninage
Haemostasis-administer appropriate clotting factors

Check all anastomoses

Measure hepatic arterial blood flow

Take control liver biopsy

IVC - AORTA

Infusion Fluid (4° C)

Hartman’s Solution

. Preservative Solution
- Collin’s Solution or
-P.P.F. + additive

[\

Portal Perfusion

Venous exanguination -e—— (Insitu Perfusion of liver)

Aortic Perfusion n
(cold perfusion for A
Kidneys, Pancreas &
hepatic artery)

Figure 1 Multiple organ harvest (liver, 2 kidneys, Pancreas), Complete dissection & perfusion before
removal.

Suprahepatic IVC Anastomosis

Infrahepatic IVC Anastomosis

Portal Vein Anastomosis

Hepatic Artery Anastomosis

Biliary Anastomosis (Gall Bladder Conduit)

Figure 2 A
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Suprahepatic IVC Anastomosis

Infrahepatic IVC Anastomosis

Portal Vein Anastomosis

Figure 2 B

o

Hepatic Artery Anastomosis

Biliary Anastomosis
(CBD end to end anastomosis)

Suprahepatic IVC Anastomosis

Infrahepatic IVC Anastomosis

Portal Vein Anastomosis

Phase VII-Postoperative care
Ventilate in Intensive Care Ward

Figure 2 C

Hepatic Artery Anastomosis

Biliary Anastomosis
(Choledochojejunostomy Roux-En-Y
Anastomosis)

Watch arterial and central venous pressures, ECG, blood gases, electrolytes and urine output

Administer potassium as necessary
Start immunosuppression

Prophylactic antibiotics
Extubate as soon as possible

mnﬂqﬁﬁ'mmu (immunosuppressive agents)
iesrmaulnaifug wlantsen Jadaugnde
fadureITrUUBNYU (immunologic responses) ¥
WsmeUfiwsetoiclna (rejection) 16 soiuiuiin
Hosldmmagidunwieldemesensvetuizlniil
1u5:n:t‘§'mnnmaomsﬂgndwﬁu (P.f1. 1963~
1080) 19 Azathioprine W50 Cyclophosphamide

\Wevag198e2 (21-22daanld5ufu  steroid luauia
Hsgusun double drug therapy(?32) uszfinisun
Antilymphocyte globulin (ALG)(28) w145y ue
wamssnslhiudimels szazosfigsegreame
w1 2 use 5 ¥ (1 &S year survival) Uszanm
32.9% WA 20.0%

W a.a.

1976 Borel Wazamue(® vl.@ﬁuwu
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mnﬂnﬁéhumuﬁﬂmﬁi'a‘léiumméaﬂ Cylindrocarpon
lucidum w8z Tolypocladium inflatum %a Cyclo-
sporin A (Cy A) i anansrwifvas T-
lymphocyte lugainanasuazlull a.¢. 1978 Calne
uazanz (78 imndinlflunmlgnideetsiu
wwiiduafousn wennnduninduetaduléde
o Cy A nldsawiy steroid lugihelésunm
Ugndwdudlkdannmegieanwlu 1 ¥ use 5 9
\Radwdu 60-80(27:28)

WBNINNINY  Monoclonal antibody(28-30)
(OKT3, CAMPATH I) fwldns$nsnmufissating
\@oundu (acute rejection) 1duldedreldna Fain
nagreavasfihauszdulnsinans aviawia lda iy
duathnimela

mibinagidmnmluiaaiu Wikuuunwe
W8 (Combine therapy) laol¥ Cy A 32ufiu steroid
$wwias v3a Cy A 37ifu Azothioprine Use steroid
$woutan Welwlénsdusc niniBomsunsndauan
mlvannfige Waiiansufissamzlnlluy el
aguncliiaousuasda steroid ImsnnisssRasanld

Monoclonal antibody

wWamsinm
asUgnteduldnsfdumuiduanduivey

] o
a o
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1. anquadihadanauusznionrsdadiu
wnzanudlafmefsdszvedlie usznsdamau
wimseirdiale)

2. AMNAMIUnAiATeInTIHIdA

2.1 nmrdaduananduinauasnmifiv

$n¥1 (Donor hepatectomy and preservation)(32:33)

tatunmriidaaeinznnan unsidaeieioas
wagaghy (multiple organ harvest) wewals Uaa
du dudan wselafs 2 o murdaldwamuu
Lﬂuﬁ1‘%‘mmgmﬁ’oﬁmmﬂﬁnnwmﬁﬂuawaommﬁ"'l'ﬁ

Wfiusnwy (Preservative fluid : Collin’s solution,

P.P.F and additive solution) lasedpimeaiiaiisnansa

Wiusnn et 10 e,

2.2 nmadadie (Recipient operation)
Taslawizmideszuumadiwind (43 msva veno-
venous bypass('® w3a venoarterial bypass(3®)

3. ml Cy A Jufu steroid usy Aza-
thioprine ﬂuﬁamﬂﬂ monoclonal antibody u
VNI

daull @, 1980 49 Cy A Halaldldma
adlinathauwiwy Sasnragseavasfielidud
wely (Fig 3) uindsmgd Cy A usz Monoclonal
antibody é“mwmsagisaﬂﬁismadwatﬁﬂé‘i’ﬁ’ﬂ(‘6'32) (Fig
4) quinsugnteduuiuvldinadann guledidas
myagreameluy 1 U e 80y ()

ALL PATIENTS
N-170
+
ADULT SERIES
N = 84
-..9_-
PEDIATHIC SERIES
N =86
O

1 year survival-32.9%

5 year survival-20.0%

YEARS

10 12 14 16

Figure 3 Survival of 170 liver transplant recipients treated with conventional immunosuppression with
azathioprine (or cyclophosphamide), high-dose steroids, and ALG between March 1, 1963 and
February 29, 1980, at the University of Colorado. (Ref. 39)
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% SURVIVAL
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ALL PATIENTS
N =313
]
ADULT SERIES
N =177

PEDIATRIC SERIES
N = 136
]

40 }
2
- _ 1 year survival-69.7%
0 A L — % —_— ) 1 L. § year survival-62.8%
0 1 2 3 4 s .
YEARS

Figure 4 Survival (life table melhod) is shown for 313 liver transplant recipients treated with cyclosporine
and low - dose steroids between March 1, 1980, and December 31, 1984, at the University of
Colorado and the University of Pillsburgh. Treatment of acute rejection episode with OKT3
monoclonal antibody (Ortho Pharmaceuticals, Raritan, New Jersey) was begun in 1984. (Ref.

39
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2. AasIsluszngwang malfeleazainaw
§uaImy (brain death cadaveric donor) ;ﬂuﬁlﬂau
sumlwemsztizing inzeinsmsiiSodou
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liver transplantation is a therapeutic modality for
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Sep; 152(3) : 374-387



478 AU HAIGNTI

3. Starzl TE, Kaupp HA, Brock DR, Lazarus 15
RE, Johnson RV, Reconstructive problems
in canine liver homotransplantation with
special reference to the postoperative role

of hepatic venous blood flow. Surg Gynecol 16.

Obstet 1960 Dec; 111(6) : 733-743
4. Starzl TE, Marchioro TL, Von Kaulla KN,
Hermann G, Brittain RS, Weddell WR.

Homotransplantation of the liver in humans. 17.

Surg Gynecol Obstet 1963 Dec; 117(6) :
659-676
5. Starzl TE, Groth CG, Brettschneider L, Penn

I, Fulginiti VA, Moon JB, Blandchard H. 18.

Orthotopic homotransplant of human liver.
Ann Surg 1968 Sep; 168(3) : 392-415 19
6. Borel JF, Feurer C, Gubler HU. Biological
effects of cyclosporin A : a new antilympho-
cytic agent. Agents Actions 1976 Jul; 6(4) :
468-480 ) . ‘ 20
7. Calne RY, Rolles K, White DJG, Thiru S,
Evans DB, McMaster P, Dann DC. Cy-
closporin A initially as the only immuno- 5}
suppressant in 34 recipients of cadaveric
organs, 32 kidneys, 2 pancreases, and 2
livers. Lancet, 1979 Nov 17; 2(8151) : 1033-
1036 2
8. Calne RY, White DJG, Thiru S, Evans DB,
McMaster P, Dunn DC, Craddock GN.
Cyclosporin A in patients receiving renal
allogrufts from cadaver donors. Lancet
1978 Dec 23-30; 2(8104-05) : 1323-1327 23
9. Busuttil RW, Goldstein LI, Danovitch GM,
Ament ME, Memsic LD. Liver transplanta-
tion today (clinical conference) Ann Intern
Med 1986 Mar; 104(3) : 377-369
10. Schenker S. Medical Treatment vs. transplanta- 54
tion in liver disorders. Hepatology 1984
Jan-Feb; 4(1) Suppl : 102s-106s '
11. Wood RP, Rikkers LF, Shaw BW, Williams
"~ L. A review of liver transplantation for 25
gastroenterologists. Am J Gastroéentetol/
1967 Jul; 82(7) : 593-606
12. Iwatsuki S, Gordon RD, Shaw BW, Starzl
TE. Role of liver transplantation in cancer
therapy. Ann Surg 1985 Oct; 202(4): 401-
407
13. Brems JJ, Hiatt JR, Ramming KP, Ovinoness- 26
Baldrich WJ, Busuttil RW. Fulminant
hepatic failure : the role of liver trans-
plantation as primary therapy. Am J Surg
1987 Jul; 154(1) : 137-141
14. Calne RY, William R, Rolles K. Liver transplan-
tation in the adult. World J Surg 1986 57
Jun; 10(3) : 422-431

uarne qmmnm‘in‘umi

. Starzl TE, Iwatsuki S, Van Thiel DH, Gartner
JC, Zitelli BJ, Malatack JJ, Schade RR.
Evolution of liver transplantation Hepa-
tology 1982 Sep-Oct; 2(5) : 614-622

Iwatsuki S, Iwaki Y, Kano T, Klintmalm G,
Koep LJ. Successful liver transplantation
from crossmatch-positive donors. Trans-
plant Proc 1981 Mar; 13 (Iptl) : 286-290

Gordon RD, Iwatsuki S, Esquivel CO, Tzakis
A, Todo S, Starzl TE. Liver transplanta-
tion across ABO blood groups Surgery
1986 Aug; 100(2) : 342-348

Yszmals e 1uiagniIanT ol Foanudtujiainiu

RuBIMY (24 B.A. 2530)

. Fortner JG, Yeh SDJ, Kim DK, Shiu MH,
Kinne DW. The case for and technique
of heterotopic liver grafting. Transplant
Proc 1979 Mar; 11(1) : 269-275

. R.Y. Calne. Single surgical procedures-27; a
colour atlas of liver transplantation. London
: Wolfe Medical publication, 1985. 91.

. Murray JE, Merrill JP, Dammin GJ, Dialy
JB Jr, Alexander GW, Harrison JH. Kidney
transplantation in modified recipients. Ann
surg 1962 Sep; 156(3) : 337-355

. Murray JE, Merrill JP, Harrison JH, Wilson
RE, Dammin GJ. Prolongéd survival of
human-kidney homografts by immunosup-
pressive. N Engl J Ned 1963 Jun; 13(24) :
1315-1323

. Starzl TE, Marchioro TL, Waddell WR. The
reversal of rejection in human renal homo-
grafts with subsequent development of
homograft tolerance Surg Gynecol Obstet
1963 Oct; 117(4) : 385-395

. Hume DM, Magee JH, Kauffman Hm Jr,
Rittenbury MS, Prout GR, Renal homotrans-
plantation in man in modified recipients.
Ann Surg 1963 Oct; 158(4) : 608-644

. Woodruff MFA, Robson JS, Nolan B, Lambie
AT, Wilson TI, Clark JG. Homotransp-
lantation of kidney in patients treated by
preoperative local irradiation and posto-
perative administration of antimeta-bolite
(imuran). Lancet 1983 Sep; 28(7309) : 675-
682

. Starz TE, Marchioro TL, Porter KA, Iwasaki
Y, Cerilli GJ. logous antilymphoid agents
in canine renal and liver homotransplan-
tation and in huwman renal homotransplan-
tation. Surg Gynecol Obstet 1967 Feb;
124(2) : 301-318

. Starzl TE, Klintmalm GBG, Porter KA, Iwat-
suki S, schroter GPJ. Liver tran-splantation



4 o 4
i 32 mm s

WOQUMAY 2531

28.

29.

30.

31.

32.

33.

with-use of cyclosporin A and prednisone.
N Engl J Med 1981 Jul; 30(5) : 266-269

Cosimi AB, Burton RC, Colvin RB, Delmonico
FL, Goldstein G, LaQuaglia MP, Rubin
RH. Treatment of acute renal allograft
rejection with OKT3 monocional antibody.
Transplantation 1981 Dec; 36(6) : 535-540.

Norman DJ, Barry JM, Henell K, Funnell
MB, Goldstein G, Bohannon L. Reversal
of acute allo-graft rejection with mono-
clonal antibody. Transplant Proc 1985 Feb;
17(1) : 39-41

Hale G, Waldman, H. Friend P. Calne R.
Pilot study of CAMPATH-1, a rat mo-
noclonal antibody that fixes human com-
plement, as an immunosuppressant in organ
transplantation. Transplantation 1986 Sep;
42(3) : 308-311

Starzl TE, Iwatsuki I, Shaw BW Jr, Gardon
RD. : Orthotopic liver transplantation in
1984. Transplant Proc 1985 Feb; 17(1) :
250-258

Starzl TE, Hakala TR., Shaw B Jr. Hardesty
RL. Rosenthal TJ, Griffin BP, Iwatsuki
S. Aflexible procedure for multiple ca-
daveric organ procurement. Surg synecol
Obstet 1984 Mar; 158(3) : 223-230

Rolles K. Management of the Mutiple Organ
Donor. Hospital Updat Aug 1986. 633-636

! o
malanoiudy

34.

35.

36.

37.

38.

39.

479

Calne RY. A new technique for biliary drainage
in orthotopic liver transplantation utilizing
the gall bladder as a pedicle graft conduit
between the donor and recipient common
bile duct. Ann Surg 1976 Nov; 184(5) :
605-609

Starzl TE, Putnam CW, Hansbrcngh JF, Por-
ten KA, Reid HAS. Billary complications
after liver transplantation with special re-
ference to the biliary cast syndrome and
technique of secondary duct repair. Surgery
1977 Feb; 81(2) : 212-221

Calne RY, McMaster P, Smith DP. Rolles
K, Farman JV, Lindop M, Bethune DW.
Use of partial cardio-pulmonary by pass
during the anhepatic phase of orthotopic
liver grafting. Lancet 1979 Sep; 22(8143) :
612-614

Krom RAF. Liver transplantation at the Mayo
Clinic. Mayo Clin Proc 1986 Apr; 61(3) :
278-282

National Institutes of Health Consensus De-
velopment Conference Statement : Liver
Transplantation-June 20-23, 1983. Hepatol
1984 Jan-Feb; 4(1) Suppl 107s-110s

Gordon RD, Shaw B, Iwatsuki S. Esquivel
CO, Starzl TE, Indication for liver trans-
plantation in cyclosporin era. Surg Clin
North Am 1986 Jun; 66(3) : 541-556





