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di,c.I'iC), ,hroll'l ,I<"m't ht'p,H1t1 11:3, <. , or 
JllCOlnlllllll1<: /' Lrvpto~l:l1l( lIonalcohollc 
,tt:JtohepJCltI", lhok,t.IOL ltv'r dlle.1 e (Ir­
rhml< (t' ~ .. prll 1,1f\ blh.ln l'1rrho'I\, pn­
IIIJn d<:ro'lll~ l h'll.lIl~io , ('Jroll JI\l'J\e, 
Jml bill,lr\ ,!CrC'",) : tulmlnJnt h\t:r failure 
e ~ , oKC't,lIl11nophen ovt'rdmCC', hl'p,lml~. 

I\lhClIlld, IdIO,\llCr:lrtl dru~ tnXH1[\,) , ml:t.1 
bolt, d"e,!'l" <:1< Cl'. - trt[lcr.P'1Il dcti­
CiClll~, (f1).!:It:r- .1]Jl" dl\ca,c, [VPC I Byler 
di\l'J'C, gh-lo~cn ~tor,I~'e dilCC'J e, ~"pe, I 
and I V, ~'JI\oIl dl\CC' ,IW, hc:mochrnI11JtO<I' , 
Cyro'IIICIl1)'1. nrlllchlllt' tr.m (arbJII1\·I.hl' 
ddil.lenl v, ,Ind y:.1Lk cme 1111,1 ; 1l1JllgIl,1I1t 
nt'opL1'Ill\ It:!,:, hc:p.lCOblJ\WIll,t. hCIll.lll­
glllt'ndmhdI0I11.l. ltI~itl\arcoIllJ, hq'Jt,)ce\­
lubr (In:1Il0IllJ : ,lilt! other dJ't'a.~CC'-lIIdll('l'd 
liver dl l'J,e" ,uch I Uudd-Chl,1rl \\'n­
drumc, belllgll nl'opl,l\lll', .md t tal PJr-
nt~r.J nucrmon Jblc I 

Thl' comr,l1ndllltIOn, to lIn:r tran plant.l­
OOIl haw dccreJ~d J, ollr Ibult') co Pt'rti.lfIl1 
rr.lI)'p\anr.. ,uce ,full, h,1 IInproved tl.)r p.l­
tJem, who IT mort," \K\...er .Inti 1I10rt' l'OI11-
pIc x Ab~olutt' lOl1rramrucanon IIIdudt .Id­

I,.'dnced uncorrecr.able cardiac or pUlmOllJT\ 

dl~eJ'I:, \e\'Cft Irn.'\'cl'<lble pllimonan- h\­
pl'nell\lOIl >~fI mill H!! Irrc\a loll' 

Ill'tlml l )!=h III IP,lIl" II lem, un,olltrullni CP'I, 
,\\le! extnh<l,.ltl\ llI,til !lI,1I1 '\" \, ICI! th~ cx­
~l'"nClI <>1 ,kill lolll,,'1 ,lI1d 'Olllt' nellrOl'll­
do I'1fll' rlllllnr l'rntlll<1l, XI\t tor J IIU\ll­
her , ,( ,il ,bl' thJI \\ lTl' l'rt:\ lou,l, th()U~t 
tn bl' .lb",llIt, Jlltr,lIlllil<.1tI01l' tc.lr crJIl -
pl.lIlt.lrllJl1 , Thl' t' dl\l',I\C Illdlloe hU111,1ll 
III1Il1U lllldehlll'lll \ \ lru, HI\,. , mtl'cnnn, 
,ldUll l'i ht'p,lro, cllul.Jr lJr(1Il0111,1. ,lilt! 
dlnl.llIg\l) .r,II1<II1I,1 llhk:! Thert 1\ 

,'lIrr,'mh -":,WOII,t! III,mule 01 He,tlch­
'1"1\)\"l"l'l t.l,t! ,)1- J.,.ldIlC~ .1Ild li\lT cr,lIl\­
"l.ult.mlll i III ,,'!t'lCl'd HI -po iml' P,\[\t'\l(" 

'1'1\11 t, 

PrIor ttl f-el rtI,lr\' :!( !II:! 11IO~JtI\l11 ot dl'­
(l'J'cd Jnllor Il\'l'r \\,. hl',l\'lh lI1tluell(cd 
Il\ \\.m nml'\ nt rht' 111tt:l1lkd ellpIl'nt III 
Febru,ln :!I If 12 thL' .\IflJd tiJr End-,r,l~c 
LIWI I )1' 'I \l\EL I) \ Cl'l1\ \\,1 IIl1ple­
lllt'lltl'd b\ rhl' Lnicl'd "em"lk t~lr Org,1I1 
Io.,IUrtIll! lnd de-ell1phJ'I.lcd \\ litlllg tllllL' 
,lIld lllo Jled dece "cd dOllor lIver, 011 ht: 
h.I'I' I\t 'l'\'t:n~ Ilt rnlrlent dl,e.J'~ The 
"1 E.LI ) <lrm).: \ ~Cl'llI lhe rhrct' objet tl\ e 
I.tbonrnn VJlut:~ ( null1 reJtlllinc \crllnl 
bihruhlll , ,lIhi IIHl'rn,lt\onJI nornlJitzC'u rJ­
tlon I I I It I lh,lt Ire I.' ntl'rl'd illw th~ rt'­
c;rl" 1(')11 t'4U.ll1011 III Jerernul1,' 1Il 1l1dl­
ndud' \1ElP \Corl' r,mgc,(, to 411) 

.\1 ELI ) ~"rl' = <1 ,5, log.. Crl'JtllIlIle 
(nIl-' dl or.3 7 log. 
Utllrublll Ill: d ) + 10: 
I It - h .. J dl'C',l'e 
lilt I\t.l11 t 

Thl' IlI11tit'1 \\ ,I' C)n~IlIJllv de Lni-lt'd l"0 

prt'dll t '-111011 ch IlWftJl!lY r,llt" 111 (Ir­
rholll. P,llll:nt 1II1dt'T~nlll~ tr,IIl'.lu~ul,lr 
IIHrJhep,1 II. portal Y'CeIlIlL ,hunt, but 
\e\'enl CUdll" h.1\ l' JI 0 ,ho\\ n that thc 
MELD 'lorl' prt'dlL"l' the n k ot dYll1 ' tor 
p,lt1ent\ J\\ olltlllg It\ t'r tr.lmpl.lnr3tlOn 
Ulllted '\,.t:lwork tm Organ Sharlll~ IHo­
f',llt" dll ,l,~d iOl1or li"',r, n~c to ,t,\[ll' 1 
p,lnellt' llld rhen p,ltlt'11t " ',ordll1f! tll 
[hl'lr ,vI E ll) 'I ore ~ Pnil.ltrt( Ild- t.l!:(l' 
ll\'cr 1)1 t:.l't ,PELI) \ tl'llI lor Pl:lft­
Jrric pJtlen , hJ\ Jl (1 been 1I11plememed 
th,lr 1111 orpOI,lt.:, ,I~e, bdlrublll, hel)!hc 
\\l'l~ht I,ll... ,IIlJ blllfUbll Rt:Cl'nr d,ln 

,u~!-!C't th.1t IlllJrullrv r,llC\ tor p ncn 
\\Ith ,I "1 E L 11 \l' lfe lit l'i co 1-: arc: equn­
,II lit '" I[h Ill" \\ !thtlUI trJn'pIJm. rn 
r.Ht" Irl' k'\, \\ Irll cr,lmpIJnr tor p 0 

\\Ich '\IIELI) 'l'ore, ot more th.tll li.md 
IlIllrnltt\ r,HC, Illr p.ItICIt[ WIth MELD 
LOlt" of Il'" dUll 15 Jre lowe[ on tilt 

\\ ,l1C\n~ It,t lOl)lp,lrl'd \\ Ith tr.In5p~t 
P,lt1t:nt' \\ Ith ht'p,lron'llul.lr caron 

Illt'C'[\Jl!! ht' L 1l\[l'J Network lor Org;m 
rurlll!! Ihtlll.r l r!ten.! ('1I1~k tumor <5 
111 \H r\\11 fir rhrt'e 1I111or, thl" ri 

whl' h h ' . " ( III ,lr~ 111Iriall~ 
\1 ELI ) "lire .' - 22 t'411,II tl J 3-01 
IlI11ftJ\tt\ r,1[l nIl::; and Jrt' gl\~n 
[Ion • .! 101l1C' clj!II\',d<.:nt to ,I flr}" rno ~ 
1I1Hll tht'\ n:, ,'I\t' .1 tr,lmpl.lnr, Th pollet' 
\\J IIl'tlCllted III •• rder [() fJCI\t t.1t' a: 
PI.IIlL.ltlllll tIlT P,ltlt'nt' with hepdtoctUuIa 
c.lrCllllll11,1 bctore t1lclr rumor w re too 

I.lr~l' or h.ld Illl'tJ'CJ',lzcd , dlt:rcby predud-
111~ \lIl(t:\\tlll rr.lmpl.tmJtlon 

PRE()PER \11\ [ 
E\'\U \11O~ 

I'I1tC'l1tl.t1 11\ cr tr J 11 plJnt rccipl(~nts Ul]­

dergn .111 t'\ JluJtwn ch,lt oe¢n \\uh ~ 
ton', ph\-'lc',II eXJllllllJtlOn , rollon( Ubo­
r JWr\' ,rudle .. , ,hc,[ adlOgnph, and 
<: lc .... cf('lolfdlngr 1111 All p.\CIt:n reqwlt 
ht'pJcim 't:rnIClS~ , 13, Jlld C), maJ 
llj..'\ \ hart ... '1I11plc\ \"Iru\, (ytolllegalO\~ 
Ep,cein-U,lrr \'Inl" HI\', Jnd varIcelb­
ZO'Cl'r Vlrt'" II1It:(tIOU' ,erology ,npid 
I'b'lIl,1 re.I~1I1. tOXllpl.l\mO I~, and ru 
1-tt'lopnltl'IIl, lrh()hydrlt~ antigen 19-9 
111 pJtiem, \\ Ith 'u pl:ctcd cholm 

1l0111.l or dero~lI1i! cholJngm) C 
ertz~d olXldl wmogrJph\ lCAl} or 
nettc re 011 ,lII l e 1111, !,1I1~ of the ~bdolIlCll 
tor 'c"e' p.ltt'lll\, Itver volunle, ~d 

rulc our hep tit tlI1l10f\J \\lth 'ompUtcr­
Ill:d recoil trut:tlon~ of [he \ cubru.re ~ 
per ,~l\[rolllce'tll1'11 endo copv, denw C\'2!­
lIJt1on, fl.1p '1I11:Jr, I\lJlIlmogn01 
WOnlt:ll older Ch.lll 4( I vea\"'i). and p 
'p<.:C1 ii l J IHlgc n 'In mt:n oldt'r tlun 
\C.lr, (hhl:r ,cudlC'- chac .lre obc lI1C<i I 
rrequenth. depcndlllg: on thc patll:m\ b­

tory Jnd di,ea e, II1cludt: pulmorur. func· 
non tc t\, (ololll)\ OP\' (m panen ·)Idtr 
rh.1n ~(I n'Jr ,e, hlll'.Jrdl0~rJm, di 



Prmury blharv lI rrhosJ' 
PrimM) dCl'(hing holJn~lII' 

(.lrnh d"C:.l'oe 
131LLlry ~ rr .. m 
l [hef 

FulmlO.1ot h"er tJllu re: 
Ace ~mm(lphel1 o~.:rJo,,· 
Htp~[Jrl> 

I h .. nul 
Ido . n rae,' dmg re.ktl<11l 

~kuboljc Ji t:,t,. 

o.-~nnrrvp In dell lem \ 
n~er-;'\IJllJr dL...:a c. l'\ F'" I 

Hylrr Ji oL,e 

l.ll/cagen ton!!," dl",.hl." l'\ Pl' 1'\ 
anJ IV 

Wilion dt C.ciC 

Hem chroll1Jto, j 
r~ memIJ 
Onuthme [TID ' Jrnllllvi.L<c" J,'n,KlH, 
Gah:r eml.l 

I.lhgnJD[ nctlpl.Nll' 
Hc:pJ[ hI ,[OU1J 

HalUll !1tlt:nd rhdml1u 
H< mJ)i{lo rc()nU 
Hep [o, ... Uuur l rcmOI1IJ 

hobngJOelrrmom .. l 
MeCl'iua .. 

Other 
Budd- hUrI~' ndr Ill.: 

Pol :.:y u.c: livcr J I ~t'.l"· 
li Lll pJrclllCr.U nu crmon 
Bern m herln .. rumor-

AJ\:ll1ced uncorrect.lble '::Jrdl.ll llr 

puhllOfi.UY di C~, t: 

e\c[e lTT('vcr.ible pUhllOlUr. til'C 1'<' 

(> :;/Imm H, 
Irr c:mble oeuroiO!,.'" IInp.Jlnllt'l1I 

Un,oncrolkd -.eP'I' 
ExmhcpJo .. m.,hgn.lul \" l \\ Itll rhl." 

('xlcpoon III ,kin .In'· ... r JJLd "}Illl." 
ocul'Oend CTlIl rumor,) 

Relauve 
Hum.1I Inllllunudl."fi 'IClln' \'Irlh 

m~roon 
Ad" n ,,,.1 hCPJt cdluiJr .lronnm.1 

h ~I nt:lo.:ar,·monu 

d.1I110k ,[rl'" rh.IIIILIIII 'llI,h. ,.l rJI.I\ 

... ltbl·[t:fl1JUOII \\ ich .. Ortlll.ln 11l~1 Igr.Jph' , 
,tr1d P-VChl.ltril ~·\.llu.ltl<'l1 ti}f 10\' p.mt'nr 
\\'I[h 1 hi,ton' ot \Uh,r.111C . . Ibu,c, .11, ohol 
.1bu,t', 'If p\\ chl.Jtrlc dint"' ., !\ppn)prlJrl' 
,nll,ulu(lOII' froll1 t. rdlol,,!-,). pulll1ol1,ln 
d"t:J'l' . llt'urolo).,'\. ,lI1d II1t"l'([IOll\ dl,t'J,e 

'pl'cLlh'h .Ire ,lhr.II11·J I nn'Jed 

TRt: \T U: T 4)f' P\TIf. l' 
:J \nTH 11\ [R F\II.I Rf 

Patlcl1t~ with .leur." fUJIlIII1.IlU hl'p.ltI~ r'.I.I­
lIrt or del..1llllp.'I1\.lrl,1I1 or hnllll< 1I\'(:r 

dht'J't' ft'ljuirl mgt' lit inp.Jt1l'nt e\·.ll u.ICillil 

.md ,l\n~IJt'r,ltIOII Of 1!,[It1~ tor li\ l'r cr311,­

plJIItJrll1n . Tilt' prlll,lpk, ot 1l1.1I1.1gel1lt'IH 

III p.Jrlt'Il[' 'uh I,Ull tidn1tIl.1I11 hcpJ[Jc 
flliurl' lI1.:ludl' ~ prncl'l non .]~.lIn'l uJ1d 
tr,·.HIIl~ of 't'fehr.ll nkll1,l. 'h 111.1Iml'-

11.111<:1' or orht'r org.lfl \. [.'111 tUn(t\oll 
c.;!: .. C.lrdlov.I'Cubf. rt'''plf,lIon' .. 111.1 fl'Il,t1 . 

( prn[t'lt I Onl~';lIn'[ comph,.moll' tl!' cn­

.l!{Ulop,uhy. (d) prt:\'t'Iltl\)I1 of, lhh, lIld t: 

pn:\l'IHIOIl 01' 11\ pOl!h <.t'n ll,1. i'Hlt'll[, In 

,£.I\.!;l· III or J\ ,<1111.1 .1f.' lrHlIb.l[cll \'hell 
rhl'fe I, lI)lluTII rq;-.Ir tll1~ ft"'pir Jrpr 111-
lImcit:lll \ or .1 n k 1\1 '. 'plrHloll 

1\11 p.t[It'm, under~(l plJll'llIl'lH 01 .J 

'i\\ .1Il-(, ,I II 7 c:Hhl'rl'L JII IHenJI hill" lllJ .1 

Fo1c~ ·.I[ht'cef tor Ippn1l'rl.lte tlulli I1IJIl­
Jgl'llIl'nr \ ( .T C.11l 01 rh.' IW.ld I' oh­
L1II)ed , Thl' pJC1l'nr\ u),l!!Ulop.lCh\ I' 

nrrcdt'd d R, <I.;'; .111:1 ia .. wr\ll.d­

IIUlII\[fat10n " p.lrtlud.lrh l'rr.·(n\·c :\" 
I'plJunl. IIltr.lp.!rCIlL'hYIIl.l1. or ubdllr.ll 111-

UJl'rJOIJI prt:\\Ufe IIllllll[llf I' pl.It,·d t 

lIIonnor IIlrr,llrJIII.11 pr.·"url· .1I1d ~l' rdx.ll 

pertl.l"IOIl pn,"'lIrl' ( l'rt'br.ll .... dl·II\.1 1\ rllJll­
.l~l'd b~ tht: Ll\l' ui h'-pen·l'llniJrion. IIIITJ­
\ 'eIlOU' 111..1 I 1111 wI. .1Ild thlld r.',rrlltlOll. 
I11JJm.llnlllg rhe ,erul1I 'hl!lnblm J! p­
pfO',lm.l[d~ ,'\2:> mO III llL. The pJrlen!\ 

lllJglllopatb) " ~l ,d\ IllOnlnHl·d .JIld 
rrl'afed .h Ileedcd \\'nh tTl' h-ITllzen 1'1.1\111.1 

CfV')jlft:'<IPltJtl'. t:lcwr VII. 111.1 pi.ul'lt'r, It 
ch.· p.ltlent !"l'qUlrt" l.lr!!~ 1I11<1Unr, 01 blood 
prouu"r,. Jlurt't1 " .trl' .ldl1l1ll1'[t:Tl'd J nl'l­
l'~ .11"\ Cll 1\'oiJ l.t'rl'or.11 nkm. 1';l(ll'lIt;;.1ft.' 

trl'Jrt'tI \\ ieh proph\'1.1\ Cl, .ulOhIOrll' to prc­
I t:nr '>l'P'1 P;)ClellC' undergo \'t'n ,10'" 
11.·uml<>!:!K 1Il0lllwnnt-: 111.1 .Ir<' KL!;re 'I\'ch 
cre Ht'd ti.)r JIl~ t'viden'l' 01 .111 Ille rt:',I,e II I 
ImrarfJl1ial prl' ~urt' llr J dl'lrc·.I\l II ,l'Tt:'­

bnl pertiNon prc"urt" <hi 1 mill Hg) 

('hrunll' l.iH!r t'ailu fl' 

Th,' prlllClple, ,)1" JI1Jn.lo.(il\~ p.HIt:llr, \\ Ith 

chron iC' hn'r f.1dur~ rl'<jUlrt: [re.Hill;! rh. 
1l1.1IlIiC"IJrlllll' ,,' pon II h, 1'.:1 [C'II 1m. 111-

1197 

c:ludlllg comrollhng- .1'( Itc:,. prC:\l'IHIOIl nt' 
IIlkl [Jon Jnd blel'dlll~. trt'aon!-!; h~p .l[lc 
ellL l'phJlopJc!l\', llJ.lIIHJIIIIII!! Jclt'qu J te 
IlllrrHlon .• II1J 'VlllptOIll.I[I( rt'lIC:r' For 
pacll'llt" "'J[h hep.HOt l'lIlIl.lr lJrl.1Il01ll.! . 

Im.ll COJ1[fol \ ith f;ldl11rrt:'quen~ \ JblJ­
ciull or ,' hC:lI1ol'lI1hohz.mon I 1I11pOrranr 
to prt'\'l'\H JI~l'a~l' pro~rt'"ioll 1\ h il l' (he\' 
Jr \\,lInn!! for tralhpLlIlt.HlOlI The t: 10-
dl\'idu.ll, 1ft" (011<", cd do,d, wnh CT 
IH 1II.lgnt'[Jl rt' mUllle illl.lgll1g .n J­
month mtt'n JI ro t'1l'Ufl.' thac tl i't:J,e 
d,)l" IIOt progrt:" bc\'ond l..'\ubl"bed 
\.r1 rl'rl.l 

1 TR \()PER \TI\ F. \1 \ \G[ 1 'T 
13~'lJlI\( pJCleJ1[ 1I11dt'fgo IlldUCnOIl of 
~.·Ilc:r.ll . n~[hl"IJ. nftt'll with ,I full ' [0111-

.1ch. I rJpid-'l'ljUl'lll,' Induction \\ Irh 
lrlcmd prl' ,>Uft' 1\ uwJ for I11whatlon 
.\I\Ol1ltonll)o!; and IIl lu'mlll 11Ilt" . l1a,ogol, cri c 
tub,·. JnJ Folt:, l J[hl'tt:r JrC' pl,l1.:t·d • .11ld 
(llnrillU u dC:l'rroc Irdiograph\'. puhe 
oxilll<::[ry . ..:.lpno!-.'Tapl1\ .. lIld core ct'lIlpt'rJ­
tlIre lIlollltorlllg .lre pt'fforlllt"d . TfJI1 -
l',oph,lgt:J.I l'ChOC.Hdi'))ZTaph ic l1Iollltoring 
III IIlJI\'lduJh \\')[h prl'-exI,nng (Jrdiac 
dll·.l't: or 111 thlhC \\ nh 1'\ Id.'lll I.' \)f 

pr.·[rall'p l.ll1t PUII1WIl.II\ hypc:rtcomlOll 
,hould be u'Ld , I nrr.lllp.·f.Hl\·eh. ..:Io~t: 
I nonilOrlllg or JrtCrI.ll blood pft' ~lIr.:. 
lelHral \ 't:nou, Ind pulmoll, r~ Jrtt:r\ 

prt' ,url·'. (.lrdIJ OU[put. Wql'llIl( \'J,cuIJr 
r~·'I"Ullle. ,tl'O't: volullle. .. 111,1 1Ir111e: OU[­

put I crlti,,1 during [h.' rl'llpleJl[ 
h~p;)[t"ctOIl1\. \\ hen blood 1) , l.11l be .. ig­
mfil'JIlt. LJborJton ,rudK". II1duding ht'-
111~)~lobl\l helllJco':lll. pl.Ht'll' t COUll[, 

dt'rrmlyce" 101lL2ed l".dcIUI1I. pro[hromhll1 
tll1lt:, p.lr£IJI [hrombl'pla\cill milt'. Jnd 
I R. ~1ltm Jud tibrillogen lco\ l'k tibflll 
d ·!!f.lthrinn produ.:c, Ind .lrtt'rlal blood 
:J~t:" .Ire I1It'J'lIr~d Jt k.hC houri" 

Tht:rc .In. 't'\tTll maJOf t'\'e ll[' fha t IJl­

,lIr imr.1 )Pt:r .. l[I\'~h dUrlll!! hn'r Lr.ln\­

rl ntJri,1Il rb.1! rl'qulft.' mellClOIl. I hl1l11g 
rbe ft'l' lpll'nr hl'p.I[t't mill). it I' critic.J1 w 
fl'place: ()ngolO~ blood 10 , ,.Irdulh Jlld 
W 1l1.111ltallJ nOrllul t1U1d. dl'l rroktc:, JnJ 

'-O.l~lIl.tllon hOIllt'O,[.I\I\ , c... .. h ·t'rll rJpld 
'Hr.', (JOIl ".- ,'11 ~\lIJ[J'1I1 lhn ,rlll.llme,. 
hll\\l·\'er. I11J\ k.ld t\l Inrraoperatlve 
throlllboq ,IIl.-llldlllg pulmullar,. elllbollh. 
md rJ),(hr bt'Jrt failure I )lIrin~ rbt' Jllhep­
.1[1, ph.1,e cJrt'lul lttt'ntIOT1 [0 h<.'l1Io,h'­
IlJIlUl. lh.mgc . dt' =I\'(e Jbn nnalJOe.. .• llld 
10. gulJtlou abl10nnalitie I~ imp rtant. Jnd 
appmpnJ tt' l1IeJ.,urc-. [C) (or re([ 311\' dt'viJ­
nllll, frum nClrnl.l1 Ire e3.kC'tl a' lleCl'S\arv. 
l:kfort: lll1d.Jlllpm ' thl' h\'t'r. dddiclOn.ll (al-

lum. ,odlulll hll.JrhOIl.HC . .1nd fhlld or 
hl,)ntl prodlH c, .lrt: Idlllllll\[t'rt'd Af[er 



111) Part VII: fh<' (,J,rfllIlICC rlll.11 r r.ll· 

the 1I\"\:r I' und<lInped. then: .m be .1 

brief period ot hyperk.ilemI3. hypocal­
ceml:1. metAbolll .lLIUo\l~. deprc\ cd (Jr­
d i,ll output and hypotemlon. pulmonarv 
hvpencmlOn ,wd right ventricular dv -
functIOn. and fibrlllOI:~I' th.lt rt:ljUlrC' 
rareful correLtlOn Once: the p.IUcnt I, 
tabllized Jnd .11 blt"edtng I- ,ontrolk·u , 

oVt'rcorrectlOIl of mmor abnornullrle 111 

the I R or pbtekt count hould be 
aVOIded to llllllUlllle thc rI~k of \lIbse­
quem IOtra\d~cular. hep;][K .lrten. or por­
tal vem thromblhl 

DE4:E\SEU Of. 4'R SEI.f( TI(' 
Donor 'electloll ~Ild \tVCf procurelllent He 
(rmcal to prcYcnt pnm.ll'\ llOnfunl nUll or 
dd.lycd prlm.ln lum-noll of [he: tram­
planted !J'·l'r. .md {O prc\'em d]! el\C trall' ­
mnlon. Donor tauor, th.u Il1U f be (on­
~ideft'd mdude ABO and \Ile 
compaabillty . .Ig,c. cau~e of dCJch. henlQd\ ­
namlC \tablhr\, ocht'r I11CdlL"ll (ondltlon" 
o(lal hl\t 1'\. lab raton \ ·a!UC\. Jnd \'Ifal 
croloh" Prlmar> llontunniol1 O(Uf' m 

S'r" co ,rl'}" of cran plane .1Od requirc\ ur­
gent rctrampl.lntanon. DOllor n~k IJcror\ 
for pnmar\ nonfunnlOIl lI1c1udc Jd­
v~n(t'd .lg.t' >h(t vcar ). m3crnve KliLlf 
rt.'ato ~l~ >31l'~;'i . prolongt'd rold JIl I 

waTm i ~hetllIJ. h~ potcn,lOn ,lnd \,1 1-

prt'\,or u e' ,Ind he u .. c of donon lffcr 
~.Jrdl a l death. nOIl()r~ with ont' or mort· 
of tht"t' r',lcturs h.J\·t' bt'cn rt.'rmed C.\'­

pLllldcd eT/lerltl deI/lilT.' and . to the P,l t , bWf\ 
from the,c dOl1or\ hJve been di carded 
I3CL:JU,( 01 rhe tn.lrked llllrt'J'C lo the 
number 0(- p.Hlent, on the waiting It't . 
11l.1.11\' ccnter~ havl' expanded their u\e ot 
rhe:~e donor, In 1110,t 1ll~t.lnCe\. thl' prt'S­
enct: of une fa lo r .done: \.qll not h.1','C .m 
IIllpat:[ on po ltrJn plant organ fum.tloll. 
but the pre~ence of Illultipk fJctof\ 111.1\ 

Jt'Jd to inltl.11 poor function or pr inlJry 
\lontunctlon and must be comldcm:d. In 
addition to dOll<)r (actor,. n:'-'plcnr fac­
tor~ JJ~o CJn contribute [Q lOltl.11 poor 
tuncclon or primar\ 1l0nfUIlCnon 

HeV remain" fht' mo~t frc .. quent lo­

dlc.ltion lor bvc:r transplJntation in thl' 
coulltn Jnd. bCCJU '" of the ul1lvt:r\al 
rt:L:Urre:nle uf the Vlru\ ati:er tr~nplilnt. 
HeV-po ItIVC dOIl()r\ h.l.\'e becll u t:d 111 

HCV- po ItI\·C rt'clpicl1t, wHh e4ui\'J­
It'nt paucnr Jnd graft 5uf\'l\" i l rate' 
com p ared \ Ich H C -negattvc dOllOf\ 
Tht.' U c of He.Hotlc livt'n lnd ltvcn 
frolll oldt.'r donor~ hJ~ been ho\\'n (() 
lOnea~e the rate and progn:s~1011 ot n: ­
cmrcnr H V dftn transplant and ~hould 

be avoided 

I Surgical Technique 

DU I \~U) ()U",OR 
HF:P\TEfTO 1\ 

1\ 11lIdlIII l' 111\ l'IIJlI I' 1ll.lde troll! thl' 
,upr,) t.:-m.l l II0ll h to the 'V1l1phY\I\ publ ' 
(FIg:. I ) Thl~ III, Julie J 'tt'rI1I)[OIll)-. III obl."'ie 
patlem .. , .1 rrall \'l' r," ,lhdolllll1al inll~()\1 .11 

tht Il'vd or rhl' Ull1btll(U L,II1 f.Inhutt' ex­
pn~ur(' Thc Ibdnlll<'n " thorough Iv e'(,I111-
lrIt'd t" exdud ... . m\' Ull u'pt'cced mfecrtom. 
IlI.lhgll.1IlLll" , , )l c)ther dl'c:.I'C pm ......... , th~t 
would prcclude ')f~J!I re frI<' \ ,IJ. Tht' cil ,t'l­
ClOII C,111 prt!l ced 111 '))It llf 'cH'ral W .I\ ..... dc­
pcndmt: III tht 'l111!t'0J1' prdcrelkc 111 tht' 
\candJrd tt'Lhmljllt: . 1110'( of tht' ili"t:CtlOIl l~ 
performed ",\,ITm ," whtlt' he hC.lf[ I~ 011 
bt'Jrtrt!!. i[ " IIIIPllrt.l11l to g-.UIl early Cll 11 rrol 
of h\lth rhl' 'Upr,ll.elt ,ll I FI: 2) dnd 111 -

ITarell.1J .I0f[,1 III CJ\,' the donor b<.::CClIllC\ 
urt,r,tblt· , thh all<m, tor fdPld r.1rtl1uJ3t101l 
:tJld a 1m, ( 11),,-dJlllplIlg 'hould tht' ncc:d 
,m c Thc nghr-'Idt'd pentone.ll reflecoon IS 

lIlCi\cd .Ind rht' L:ccum. J'L"cllding colol1. 
Jnd ,mJII bowel Illt',entef\ tn· 1l10blltzed 
to\\Jrd he lerr The J(JrL1 Cdl no\\ e di -
le([ed and loopt'.:! JU\{ pm),jll1a1 to It\ bt.f'ur­
(JtlOIl ..... ext. cht' \lIprJlC'ltal aorta I~ COIl­

[rolkd th' kft (oroll.lry Ind rrlilll)l:ular 

b~,U11l'm, .m' 1l1t1,cd .lIld the Idt lobe f 
hI, l'r I' retnctl'd to\\ .Ird tht' n~L Th 
WrtClllll , l\·t'rlnllg tht' ga troe: op 

Juncoun I' di'IJl'd .md thl' l'soPJhgw I tr­

rf.1Cted tClw.ml tht' len. Thc diJPIU":I9'~1la 
'- fllTol call then bl dl\'ldcd to expose: the 
, upr.ll cll .le .I,)rr.1 which 1\ loopt:d.. 

Thl' It",·, non then (onrmues ID 

~J rfnht'p.tri, hg-Jlllelll. A rcplaced Ic­
patit Jrtl'r\ .m III~ trom the left 
tcn. IKL ur~ III JpproxlIJ1atdy 1 
donon. u,u.lll\, PJ e through the 
nor portIOn 01 the ~J,rrohcPJOC It 
to thl Ji\ er. ,1Ild mUIr be ca rc:full~ pre-­
'cn'cd b, rr .Ill ng It to It' juncCloll \\,111 
rhe.: Ictt ~;l\trl( ,lrrt'f\·. The lefr tne­
ten 1 thl'll tr,ll t'd to 1[, ongm ~! ~ 
LdlJl rnll1k. Idelltlhmg ,md llganng 
.m:eridJ bran~ hl' to tlll' lcomach. The 

lde\1n tied IlIfcrlor"'. ,l11d the proper 
part( artt'n I' luel10tied at the uprnor 
pt'ct <)f thl' POrtd hepam. he proper 
pattc Jrlef\ I' ui"cc.tcd tfCt: and 1'011 
proxH11,tlh Jloll~ rhe lupenor border ci 
cht' palll re,I' , IIJd lh,' !!.l~rroduodelUl ml 
fight ht'p,Hle Jrtertc\ are iig:L[ed.. The 
~plcllI[ ,Irtt.'f\ I' idt·nrifi.:d and pre"en: f 
the panlft',1 1\ bl'lllg recncVc!d andligmd. 
,111 i Ut\'ldc.:c1 It It I' not . T he commOll 
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Fig. 1. Inl. l'lo!l tl>r d"'le.l, .. d donor 0p"ratlUll troll! thl 'Ilpr.l [t' rn.l' nnh h rA I (B) to [h~ pubic 
t>nnt: ~nJ " hl L h l In t>< "cruclatl" i' If n:tjum .. j 



Fig. 2. IIJUlIlUl n:butul\hlf" III lht p0rt.1 hcplll 

pJ[)( .Irn:r, 1\ chell rrcni to the: 1l"\"(::1 \)( 
~ c~hal' ,1.'1:1\ , 

The: CI\ u,' he:l \\l'l" II tht' hl"I',tnllrtlT) 
common hilt- duct OWrlYlllg th ... por 

Vt!1fl I~ 1I111~l"d , ,lIld thl" mrnlOr ~lIrfJn' 
• cht' rorwl \'<."111 1\ "'peN,'J Thl' ronal 

L\ fl)obillzt,d Jnd l,ol,Hed "\ rcp!'!cl"d 

r hep,HI<: Jrtl"r~. JrJ.,lIl)! trolll rhe \Upt:-
r ml'~t'IHl'rH ,Ireen. O(L 1I r, III 1 <)". nt 
non, h I' iOLJtcd latcrJl ,\lid dl"ep to the: 
mmon bile dllu ,md 1\ H,Ked 0 It\ Of\ ­

WIth thl' ,uperoor 1Ill"~elltenl ,Irten 
mo,t LJ e\, rhe rl·pI.ILl·d r1~hr hc:p.l[\L 
~r) Lan be \Cp,lr.m'd tWill thl" hC:,ld I)f 

P3nCrl:J\. lIowlIlg prl"\t"f\ Joon of the 
n(rea' tOf crJmpl.lnr It n,'<,,,,\\,I(\, Th ... 
.'1111.11 p.lrt ()( tht: \\1 Wfltlr lIlC,ClHerll 
ery trunk " kept "Irh thl" rl"plJn:d 

( hcp,l[I( Irr.:r~.:md th., dl\loll part of 
~ ,upe r lor l1a',,'ntefl Inl'n I~ prt' -

cd with tht, palKred' , Tht' porul vt'in 
pJr.lte:d froll1 thL' nlll1l1l0\l hilt' duct, 

iuch 1\ dlell el1l.1rcle:d dht,d to rhc: enery 
. the: c \"\lIl du, t ' hlle prt"er\'lIl' the 
ndUl[:U n '>lIe , which ,OIHJIfl\ It hlnod 

ph. h,r nn,' rhr !ttt ,TNfl( lOroI1JI~ 1 
Jl"n~ It\ upt'nnr ,hPl'l1. III,l h~,mn)! 

[h ... P,lIlcrt'Jtlcl1duode:nai \t:lll br.lllch mar I~ 
u,u.Jh 011 the ntt'rlllr nr mterlor ,hPl'([ of 
rh~ porral \l'in , Tht rnnumm bde dun I 

rhell Ii~.lrc:d dl~[all\", ,tdJ.ll em to rhe pdn­
lrt'J', and diVIded , n mCI,mn i made 111 

the: fundu~ ot rht: I{olllbbdder, lnd [he bihar, 
ac:c: I rrngated \; '1m cold almt: Thl' pre­
't'II~ n~(T"()\l\ of the htllJr, tr.llt mu,t)\.I, 
\\ hl< h I' .:au~t:d b bIle rel1ulnHlg II I nn­

t.1Ct \ 1[h rhl mUel)\') dl.rl1l~ ( old ,tor.l~l· 
eXt, .l ICC i, ,dl"' rt'd tor p1.ln:lIIt'11I 0 

rhe: portal IIltmlOn l .lehere:r, Thl, C.UI be 
p\acc:d eltht:r dlrt'ccI\ mto rht: portal \CII1 

I[\df. 111m rh" \upLnllr me\t'I1(c:ril VCIIl. or 
II1t{) rht: Interim I1ll"l"rHt'nc \ '~'1Il Tht' '1I­
paior I1R'\t:nterit. \ 't:I I (' <111 bc: CJ\ih 1")­
bted J[ he roO[ ot rhe: ,IllJll b0\\,,'1 l11e\t:I1-
rlT" The mft:rlor 11It',,:nrerll vein .an be 
round Ju,r [0 rht: left "f [h,' lt~,llJ1elH IIf 
Tne[z The: mtrahepJtI, \CIIJ ' ,1\,,1 I III bl­
h7t~d ,Ihow tht' It!vd 0 / ' rhe rCllJl \ t:II1 It" 
e,l\t1y ".u.lhzed, rbt' n~h( Idrnl,ll Will ( .Ill 

bt' hgated nd dWldeJ .11 (hI' tII"e An~ re­
m:l1ning h~,lmcn{Ou, ,I[[,ll hI11t'rH'i ro tbl' 
flL!bt lohe tlf tht: h\','r Jrt' dlt'll 11\'ldt:d 

The p.mem I chen ,\ [t'mll:alh hc­
p.lnntled \\ Ith "\0, 111 If I lllllt , IIHr.1\','!ll1U'!\. 

mci [ht' di,t.11 .lOrtd 1\ Jlg,lCed wuh .111 Ulll­

bihe.11 rape, The JOrt. I' :ompn:\\t'd 19<1il q 

tht' venebr31 column h\' rht ,1"I,tant. 111 
lorrocomy 1\ made, ,l11d ,I perfu Ion 
.lthet':l I' tn\erted tnW the ,lUna and \l'-

Lured With .In umblhc,JI tapt' , A '-1o, 10-14 
French camc:tc:r 1,\ imertt'd IntO tbt' portal 
W~[CIl1. elth"r throu¢l tht' interior mc:\el1 -
renc Vt'lIl, 'iupt.'rtor 111t.''ic!1tcril \'t:lIl, Of dl­
rectl~ lilt the p rtal \'CII1, Tht' 'upracc:har 
, ona L' ,ro .. s-cLlmped MIt! the \'cn,1 l:3Va IS 
~'~ med 111 the ri ht L hl"~t b\ II1c"in!>!; the 
lllt"crIor .... ell;) cava-n~h[ Jtriulll jun;uon , 
Aht!fIIJ tive\y. tht: ventlllg l11a~ cake plate 
through a can nul.! placed 1!1 the dJ,tal Vt! 113 
l J\'J ~lIrtace oohng of the h\'er. pan-

read:>, and kldnc:\' 1 Je bll"vcd b\ plaCIng 
, old ,Iu,h ,olunol1 111 the dbdoOlC:I1 , 

U ualh. 3 L (51111 to 1,( I()() ml 111 chil­

drell ) nf U I1Iver It"\ of Wl'>COIl'1I1 ) 

pr~lT\,H1()n ,01U(1011 1'; mfll\ecl IIltO th t: 
nrra. 1I1d 2 L I lli!) to 2'itlmL m (hildren) 

,1ft! mtu .. t:d IntO the porul vein dllnn~ a pe:­
nod llr approXImately I II !lUnutL,\ l Fig, J) , 
rhc liver ed~e, ,hould h· LJrdi.Jlh ob­

,tTvcd for 'lgIl' of overperfllSl<Hl, mall i­
tc red bv • h\"t~r that 1, [eme to palp.1non 
Jnd roundt:d .n mt' c:dge\ 

Th Iivc:r I c. ,,,,cd b~ d'\1dl1l~ the JOr[3 

pro",m.1l to the: cellae ,IXI\ Jnd dl\ral [l) t'1 -
tht:r me ct:ha .IX! ur ,upt'rIor IllC\t'n cerK 
.lHt!r\'. depending on whetber J replace:d 
nght ht'pan~ artery I pre'iem, I f the P:lI1-
ITCd I bt:lI1g relTIovt'd, tht!n me POrtJ.! vt'lIl 
I divid...d ro pro\,de an ad\: lIJrt: leJ1.!!th of 
\'elll for the: liver and fill" the P,I1lL rea .. Th~ 
mtt-rior vena ca\'a 1\ dJ\1ded proXlmal to the 
renal \i~1l1S, Th~ suprahepJoc Vl"I1:l ca\', wii 
have: bl'CIl dl\'lded above tht' dJaphragm bv 
[he cardl <' \urgeon Tht: ,it:lphragrn I dl­
\ Idc:d around rh~ upraht:p tl 'I.'t:nJ L-J\':J , 

nd me hver I taken [0 [h" baLk t.lble .md 
placed m cold ~ ,olunon, All ,lddJnona 
2511 ro '11)1) Illl. of UW \olutlon I' IIlfu,cd 
InW [he hc:p.mc JrrCT\, ~I KI to ~II mL " 111-

fll~~J Ill[) [hl: portJI \'ell1, Jnd .1 ;;IllJIl 

amount mro the ~'ommon hIll' dUl r The er­
t1ut:nt (rom tht: ht'pati( \'C:1I1\ ,hou-It.! bt, 

ckar Tht' lIver I' men paclwged 111 UW ~o­
Iution tor transport The 1I1,le WIIl'i llld Jr­
terIe In' ex(i~~d and , rored \I) (old UW 111 

tht: cvem m t \'.1\ ubr rct on'trut. 0011 l' rt'­

quin'd 111 rh<' n-ciplt'llt 
I3cfore tramplantanol1 1[1(0 th,' rC:Clpi ­

t'nt rht· dcct:a'it'd donor lover Illu<;t I'll' prl'­
p,1red nn rhl' ha(k tablc.- Thc dlJphn~m 1e:1t 
011 me: Iiwr I di!>\cucd tree, and the: \Upr.J­
hepatl( vt:l1a CJ\'a I' Isolated, The thre:~ 

phrcnlc vein<; ~mt:nng he ,uprahc:pJ ric 
\'CnJ ~J~.l I11l1 t he idermfit'd, ,lOd mU~l bt: 
\Ult] re -Ii~rared ro pre\'erH hlet:dl!1!! Jttt'r un­

c11mplng, Thc mfrahcp,Hic wn.1 ,1\' ,1 l' 

L it:an~d IIr-lt .lltJLhml'J1[\ , the ri~ht ,ldl't'lUI 
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Fig , J, D~l'e~,,,d donor Itv"r p"'-'lUr"lIll'l][ Th" o,upran·ltJc .Inn hJ' h,'c' , ,1<'''-, l.mpnl lI1J the' 
miCr1()f ""'lJ ,~\.I Jlnd",i H the Hn,lL.I\JI.1UIlLnlln i'rC\.:n .HI"Tl "Iuno",' 1I11l1''',\ Inw h"dl rhe 
lortJ ,lIlJ pnrwl '''Ill .A. .lr.lll1., .,' .. ,moul. "pL,,'.:d 111 rlt" ,lH"r\ II' H'I U ,J \ ., 

\'1:111 I h!;:J.ted. Jnd .111\ mher ,m.ll! bran.:he, 
tholC wae di"ided dunn~ rl·ITll·,.ll Jre hg­
.ned, If rhe IT.1I1\pl.lIIt I" bctllg pertormed ;t, 

.1 plg:~,,'bJck th<." tllfrolhep.lttl ,'ell.\ ,.1\.1 

must be rapled \\ leh .1 \'."lular ,capla or 
(Werse\\l1 The pon.ll \'em .Ind hepJoe .Ir­
e"T~ .Ire I al.ned . . md the ~Jl1bbdd<."r i, re­
moved ateer lig.JCI 11 ni the >. ",(II. ,lrten 

.lnd duct, UW ~olutiun I' mtu ed 111[0 the 
hepae1\. Mcer ..... pon.tl Win . . 1I1d venol C.I'J (CJ 

,heck tor leJk~, A portal W1l1 l..lIlnul.l 1\ 'e­
cure tll the portal ''''m tor porwl ,em mtU-
Ion dunn~ pertorm.IIl>.C: of rhe \uPI';lhep­

atll \'enJ ld\J .1I1.IqOlll,hl'. 

Rapid flu~h Tl·(·hni(lu(· 

Th" "rapid tlush" t<.".:hlllqUl lIlillllllUI"\ thc' 
J/l1oum of dJ"ecoun I eforl' tlmlunf,t \.\'1rh 
pre e:rvJtHJI1 ~olutlOO Alehou~h Ollie: ~ur­
}!:eort\ U\e: trus rcchmquc: or .1 \ tft.m[ rou­

[met\'. t[ j, 1Il0,t ~ppll oIhle tn .111 ulhwble 
donor. fWI11 \. hom the: epe:dHlOu, r('-
1110\';11 of tht' lwcr I' llt'l' l·\'JI'\'. or 111 dOIll)r 
attcr cJrdiac de.nh. The: h'\' ,te:fl' 1O\'ol\c 
dlvislOO of thl' !!,,, .. rrohcpatlc h~r;}Jlll·nt Jmi 
I\olan,m and prt:'t:I'\'anon ot" ~ ri~c or kti: 
hCPolt1( anc!'). If pn: t"m; In"; ion JIIU Irri­

~:lCIon llf the: ~dllbl.lddt:r; plan'll1cm nf .1 

portal pafmlon l ,lIlllUI., In rht: miennr 

tllC\CIHr:rtl \ 'l'1I1 . pl.ll·elllclH of m .1ornC 
Pc.'rfll'lOll L llllllll.l III tnt· JI't.t! lorn. ,l11d 
1"01.1(1011 of rhl' .uprdu·II.1l' lurrd t"r < m,,­
.::I.unpmg: Thc proxlm,.! Illn,l I d.lI11pn1. 

.tnd lIlfi.l 1011 or ,'old L \}.I through thl.: por­
caj . annuLI .llId I<HUl l nhl'tl'r I~ bCl,,'1.JI\ 
The: I!\<:f ,JI1d ,lttell rllt, pJllCreJ'. Ife: Ill'n 

relllowd III J hlllOdk .. , field ThL' 'ommon 
bIle: JlI«( 1\ dJ\ hh:J Thc n~ht g:-.l~(rK .lm:n 

Jnel g.I\trodU1h1r: 1I.11 lnlT\ ,He hgatcd on 
th<." "dt: !!tlll1~ to ehc !t\'er, JnJ dl"ded Tht· 
Idt g.1'trtL ,Irtcn .mel \pklll' oIrtel'\ .iJ\" dl­
\. IJcd Tht" p"rtJl \ l'lll 1\ dl""'ltc::d baLk to 

thl' JUIlCtiOIl "t' [he 'I'klll' \ ... m lI1d 'Upl' ­

rlor ll1e\Cllr ... n , \'1'111 . \\ hI< h .1fe d"'ldcd 
DilL<' ch<: 1'01 (.11 lu,h h.l' be:l'll L "Illpleted , 
A pdt(h of JnrtJ I!1corp"lf.1nng thc Ll'it.1(' 

.1.'1' I' mCheJ Thc Il1rrJ.hejl.lt!( ,'ena l a\ J " 

Jp. ided JU~t JbllVe tht' relloll V~tn The rt:o -

1l1Jtnlllg perHolle.ll md dIJrhr.l~'lllJrIC It­
tJ.illl1cnc, .He: hnded ,111.1 rhe liwr .md 
polllne.l' .I~ r"'lll,wed en blot ,Iud mcn to 

(he bJd. c.lhk. wlwrc thl'\' Jrl' tlu,hcd .1 

previomh de\lrtb~'d The h\'t"f md pan­
ne;] lIT ehl'lI \<:1'.11 .lted Illl rhl' b.ld.. t.lr.I~· 

nUIIII'" arlt'r (;Jnliat· J)"alh 

L,,'c:r trJn~pIJllt.lfJll!l 1l'1I1~ 11\ Cf l'rom 
dOllnr, .It"rn L Jr,ilJl Jt:~rh "r nOllhe: .Jrt-

heJClIlt! ,I"ll(lr I hl'lll\! pnturl1lt'd more 
ITl'<jUl'nrh' \\ Ithdl .I\\·al of \upporr wUIIh 
ul..<.", pI,)cl" ' n .tTl Illtelhl\L' LJre unn '>etall ' 

or 111 tht: llper.lWI).!: flH111l .ltter ~onsent • 

obt.llOt"d A her \\ Ithdr.l\\ Jl ot hic supp It. 

It (hl' plltelltl.ll illllor .111<." lIot proce~d tQ 

.,,\"m!· witblll 1 hotl/ . rhl proc~dure 
ll'llJ!h lh.lIldoIlC·,j 1I1<'''llll1 I' mJde onh 
.drcr :. 1ll10me:' ul llllltirmed .1 \' wle J 
Jed.lr.moll If Je.lth 11\ rht: pJOC1lt\ pb\ I­

nan A c;II1<l.trd I mdhne: mcmon i 
tnd ch ... .JbJtlllltll.t1 c.l\ \{\ i, II1l11leduteh 
pJd .. <."d With l old ,Ill,h oluriol1 , The 
IUnJ I' qUlll..h llntllllated \\Ith ~ b~'t'­
bore ,Jlll111b .1l1d periu\lolt begun \\1m 

U\\' \olut\ol I[ I' u\u.!Ih e.l.\I<.'\c to \ I 

thmll~h tht' dl,c.d \ 'ellJ ~ ,1\.1 rh<: ,up~ 
IlIreJ I rhell' r,,,,- l.llllped h.: or 

tnd JbdOilltll.!1 , .l1ltC·Il[\ Jre: L.lrdiilly \rt­

\pL'nl'J durillg tht' t1u,hlll~ procedure 
l)n l 0ll1plctH1ll "t rl11\hl!l~, the procult'­
Illt'!lt l II tht' n PI'''' L'eJ ll .. tn~ one or the 
[e, hlltl\un .IIICllh k"nhc·J Thl\ tech­
IllqUl' h.I' nUl .Ll hll'\ ni \\ Ide prl"Jd 1(­

" pC.ll1l'l" hll,lll\' of eht' loglmn of rc­
trlt'\"II1!-t orgJIl\ trOf1l Jonors .ltter c;mll~ 

de:Jth . ulllLl'rn, ,\ ouc long Wdrm 1' ­

,·he:I11I.1 (11ll<.'" le.I<hng CD .Ill increased ruk 
ot prtl1lJn tttlntUrtLtIOIl . lOd bllur; 

nr:lrt) 1\ \X'\ch !!,rl'.1ta exp.:rtc.'nce , ho\\,­
l·ver. donor • • Ittl r l.mll.ll ,ie:Jth could Ix 
Jil Il1lporrJlH \our l' of IJhle live~. 10-

ae"'IIl", the dormT pool h ') I" to)l . 

In "iilu ,,,Iillin!! 

de<'e.l.,ed dOllor h\'n Ill .l\' bc ,pin alo~ 
JII.1(Ol11ll pl.lIlt·' JllO\\ Ill)! tr.lrl ~ bnunOIl 

111m two ,·par.ltt· rt"clpIL·!1t 

Adult / Pedjart' i plir 
In till' rel h 111<\ LJ C .. 1 Ie tt I.ltl·rll \egmcnr 
!-'Taft i 'pin tnllll [ht: 1ll.l111 II\t'r tor ~ 
J pediJ(rtc reupll·lll. 'Illul.lr CO J 1I\1n 
donor I<"fc I.Hl·r.lI 't".mll'ntt'Lcom~ (dll­
Cli 't'd heer III chI' luprer ,lI1e1 tll Figun: 
II ,Thc (lpn.moll tilth", rhe: prtnclple< ot 
,e~mcnt.ll li \· ... r .tl1.1torll\ .1\ de\crtbed . 
( ,oull)Jud Thl' 'piIC Illol\ he performed In 

Itu or ex Sltll , >\lthouJ:!:h III IUJ phr~ 1, 

11I0re Clll1t:-, 1I1l\1l1lling ,tnJ n:quIl'l"> Can-­
tol o.llordUl.JUllll wltil thc uther procult'­
l1lt'nt tCJIll' ir re,ult, 111 Ito,s blhJ~' mm­
rhL.ltloll~. k\, blecdlllf! fmlll [he CUI 

,UIt":lCl' of the ltwr . .Ind k, n k of \\' 
I'<.:ht"llIll IllJury III the llvl'r .1\ It J\'OId: 

hJck r.lhk 111.lI1lpul.lfwn of tht: al1ognft. 
ulllbrd F rtnuple\ or' liver procur.:­

Inell( .m· ltlltlalh f()Uowcd . The: upr:1h~ 

.tnl \~' l1a t,J\J I. ~'xp()"l'd ,InJ the Idi b~­
patte .... L·1ll I lJeoufi<.'tl Th~ left her~nc 

\'ell1 I' I\Ol.ucU ,eparJecl\' tmlll che nut.ldl~ 
h<."PJtll' \ cill I (there I' J l()n~ common 
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FI!!;'. -I .Jl1d 5" Tht' lelJal' [run k , pmper 
hepJDl Inen, ,Ind !t'ft ht'p.ltI, Jfte:r\' .Irt' 
kepr with tht' kft-'Ilkd gr.ltr Thl' allow, 
prt"cr\',moll 01 the cl,'1l\c:nr -I Jrtel'\ virh 
rht' kft-'ldc:J b'T.ltr, The COllllllon bllt: duct 
I' lI\lIJlI\, J...epr \\'Ich rill' f1!!ht-'ld,:d gT<ltt, 

\\ lth rhe dl\'I'11l1l t,lk1l1~ pLlLe ,I t tht' left 
hl'P,ltll ,IUlt lmt he,lInd till: blfur<:,Hlon . 
Tilt' ven.1 lJ\',l l JIl ht h'pr \\ Ith elthef ,IUl' 

Fig, 4, I).' ·c,"l'd ,!IHHlr ,. luh adult !I\·cr ,pht Th,' hwr l' ,phr III J 1'1.111<' )",t 1., rh,' n;.:hr .>t' ell,· 
mid.!!.· hcp,1tI,,,· \ClI1. r,',ulrllll.'; 111 two IWllllIQ 1[, (n thl' III'tJlllC. Iil< Ul.l l' prnl'r\<,d \\ Id., til<' 
icIt lubc R.H \ , nghr h.-p,m, \'CIIl, LI'V kit pun,.1 CII1, LHI >, kit hl\.".Il1 ' I~ II <\ ''l,.:;ht hcp,m, ' r 

Ft !-!' , .j ,Ind 5) 'VIJlIlr,11I1in,!-: the' CJ\J \\1(11 
tht' ng:hr gnt[ JIILI\\' ~Il1JU ,lOti l.ug.: he­

p,mc Vt'1I1, drJlllltl!! rhl' fl~hr [(I be kcpc 
lIlun \FI~, S, Th,' rin,ll rl·,lIlt I, J nght­
,ided gflll ... ()m"[!I1~ llf 'qallcnr, 5, 6 , 7, 
;md ,and.1 l<'It- lued gr.lli: COIhl'Ul1g of 
\C'b'111t'm, -I, ,'\ . ,llld 2 !',In nt the lolud.ltt' 
l,)be 111,1\' go w t.' I 'h "d,', depe:ndmg n 
wher,' tTI ... l',1\,1 I' pre\l'rvcd VJ,(ul.lT ,rru"­
[un:, I1lJ\ requll'" 'l'«()n~trUl'tlon on the 
h,ll'k [;Ibk prlllf W !IllpIJIlL1t111I1, 

P\ pun,.! \t'lil · ( un, .1I1111H>1l hl!.- dUd 

trunk , till' kit IlI.:P,lC1l ','Ill 111,1\ bl 1,,)Lltcd 

dUfmg ~ub\<:411erH h,'p~tl<: pJR'n, h\'lllli 
ttm\cctlOn ))1'~CnIt111 I' (h<:n lOlltlllU,'d 

I!I the Idi: hep,]{I( hIlum Thh I' bc t Idel1-
'ed h~ r<)!IO\\ III;': rhe LlIllhdll.ll lI~Jlllent 

11110 rhe ulllhib, JI ti"un: The Idr purtal 
n I' I\o!;m,d t\1r If t'11C1rc ICIt!o-'Ih, \mJ!I 

(nou, hranrh", to ,egllll'tH 4 "f (h<, "vcr 

mal be trJI1'eued lIld h),{,Hed J[ hI' P{II III , 

Tho: 1c."r"1 hepJt1' JrtCrI I ,11'0 d,,'el.Ced, 
c ,'glllt'nt 4 ,lna!.ll hr,ll11'h 1\ IdCllUtll'li 

md rre,erve I Tr.lIl\l'" nnn nt" rhe hep,m, 
ner\' lllU,( bt ,tt J pOIiH dl ·r.tl co rhe ori-

n of tht' 't'g'lllt'nl 4 hr,lIlch, AnatolllIC 
" rldtlOn\ IllJ\ be l'lll oUlltt:r,'d Jod ,1fe 
.i/:J.!t wah ,1l'rnrdlll~h For ""',lInplc. I re­
,hred kIt hepJtll InlT\ 111..1\ nt' pf~,e:nt 

d th" 1\ kepI with rhe: lJ(l'r,1I \e~1I1t'l1t 

rt, Herd[Jl tr.1 1\,', t!lm rh.:n bq .... n' 111 J 

lc- Ju,r to\~Jrd (h,' n~hr ,)1 the f.tl itorm 
em, Dille pJ ft:IKI1'·II1,ll t1JIl 'C:Ltlon I' 

'omplert', (he V.l l.UIJf ,tru,ture' .In: left 
lntart lor rhl time bt'ln~, Th,' ,lOnJ I 

,-damped ,lIlU tlu,hing I pt'rtorllll' :\ 
. r tJndJrd Pnltlll',)l Thl' b,'er gr Jti can 
lI1en be rC:lllllwd .It! i the; fl'l11.lllllllt-: [r.Ul­

..:roon cnmplt:ted n, ,ICU . In rhl' lllJnller. 
l<'It IJtt'ral ,egll1t'1H on'l,nnl-( of 'eg­
ent 2 ,IIlJ, l\ I\l.LHc:d '\ I ,Hg:er. ri~hr­

\l c:d ,c:~nen( t'oll'l\nng: (\fq~lllent' 4.5, 
• -, .111d H \\'Ith thl' lJutbte loh! (\q.,"Tnent 

~ .11,0 pn:"."rwd ror rr,ll"pl.llltJtlOll 

Adult / AduJt plit 
Thi, I' J true !dr-n~ht 'plil. whc:n:by bnrh 
~nllil\ C:f' Jl'e tr:Jmplamed 1Ilto two ~m.lil 
.dult FI~ md 3) !-!,11I1 I'll ' ,pllr I' bc:,t 
j (Olllph\hr:d 11\ InJ '\11 hllJr mUlture 

1ft rJrdu!l" Idl'lluhed Hltllro.: ItlOIl (l( the: 

he:p'Hlt .trten, pllrt, I \Tltl. IIId 0111111011 

hl!.- ,l), t :1ft' IJell(ltl,',i Thl' kli ht'p,lIi, 
\'J"ul.itUfl' (,11 , b,' tC:l1lp<lr.lfll~ lJ.'111Iwd ro 
Ilkllnf, ,I plant' O( rr,Hl\t:<'t\l)J\ Thl' I' 

1I u,llh JlI\t [0\\ ,lfd tht' n~lll 01 th,' Illld­

dll' he;p'ltH, \'t'1I1. Th" 11\<:r 1',1Il'11\.I\\ 111,1 I' 

l.lf(:tl111~ trJn\c:<:rcd Jlon~ rhi, pl,lIlt U\-

1Il~ \tJ!ldard mt'rhod l >nn: p Ift'il h\ IllJ! 
trJO~e<:t1()11 I' complete, (hl' JnrtJ I' l ro ,­
~'IJl11rt:d Jnd t1u,hlll~ pn.t't'l'd, III [hl' ,l,lll­
d,lrd t~"hl n, Tht: I!\l"f I rht.'n rl.'llllwc:d IIld 
thl" rilld! ,'parJU(lJI t,lk,' pl.lll' III rhe I.lck 
tJbk, 

Tht:rt' 1fe 't'\'\.'r,ll \' IrlJtlOIl\ in the' 'pl!r­
[111~ of the VJ":Ul.ltllft' T\'pK.tlh. tile ll1;lin 
port, I \eln 1\ kt:pt \\')[h rhe: nght-slUl"d 
~·r.ltr ht:camc III till' lora,:.:r left P')fU! \' 111 

U\ I G DO UR HEP-\TEfT()M\ 

1,1'1'1 l...alt'ral SI·t!l1wnll'I'lull1\ 

Thl' It'fr her,IC"- In,'r), lei( p<)rtJI \'e)l\, 
.tnd lefl hC:PJtl,' dUll 1rt' l,ol.Hed r3r to rhe 
Idr of the port:l hep,Hi, .It the ha~t' of the 
t.llotorm h~'lInt"nt Fit;, (I) , A ,e~menr 4 
brJ)], h In'1Ilg t1',)111 the k:ri: hepJtic .Irrerv 
i ldentl tied dod prl'\t:fvcd on rht.' dOllor 

'IJe 5)lJlIl.JrI~, JI1\ ObVl()l" pnfl.ll "enou, 
hr,lIlche \upplvl\lg wgmt.'lH -I ,hould abo 
be prt'~ef\·ed . The lett la[t'rll ,e~T1ll"m hc­
patH ·ell1 1\ JI'tl IdelHiijl"d ,md looped . 
r. f,'1! 'hvlllJ.1 [rlme(tlon tJke, pllce in J 

plJlle ju .. t to tht' nght , f the t'Jlutofm h!:1;­
JIlle:I1t , Tht' \e"t:J.i Jr,' JlvlJt'd Jfter ~y -
tt'mil" hepartl1JUOOn ,md the lIvef I Ou~ht'd 

on the bac.:k wblt' with ,'old U'W ~oll1oon , l f 

llo:ce"Jn', ,I <,egmellt of recipienr \Jpheoou~ 

LHV'4H\ 

Fig, 5 . I >':"',I, ... d .iono, ,Julr "dult II\~r ,pia III till' Iml~II<'<', lil .. l J\d " pr"'t'n .. d with tht' nght 
lobI" LPV,ldr pllrral "<In: LH(),It' the-pm, ,lul"t: RHA., nght hl"p,lcl<' Jrrl'r\, PV porul \'(;,In: 

'vIH\ l1l1ddl her,lll< l·Clll 
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Fig. 6 . LI' 1I1~ dUllllf I"f, 1.l!t:fJI ," !1llem"C!OJll~,Thl It't'f I' tll/he,'t" .! IE hc: fJlnf()rm h~.lf1lem, 
Portal Jnd Jrtc:nal br.mch", [Q me medial C~<'IH ,m: Pfl-""f,,:d on the fCl1Flc:nt Ide, lH\'. Ie-I! 
hepatil \',,10: I HI ), Ictt h paul' dULt. LPV,Ie-tl portal \ <:111 LH A., l..i It:p.HIl m('f\ 

\'em IIlJY be u ed t lengthen the hcpatll 
arct."r\' Pondl vem graft, are l\'OIded If 
po"ible 

Ril!ht Ill/nur lIt>paLt'(' lllffi,\ 

DI~'CltlOll begll1\ 111 rht' hepacoduoden.d 
ilgament (Fig 7) The proper hep.lt1l arrery 
and It'; leli .lnd nght bllurcatlon are' Identi­
fied OCC<I\londlly. a ,egmenr ~ hepiltK ar­
tery n1;]\ ~n ~' frolll the rlghr hepaac dr­
rt.'f)'; rhl' \hould be Idenatlc:d .lnd pl'e'.t.'rved 
on the donor Ide The gallbladder i 'X 

cl~ed Jnd ,m imf.lOper.lttvc cholangIogram 

I' obr.tlll"d through thl ,rump of th<: n ... n, 
dliLC II I' 1)1' p,lr,lItlOlint IIllP(lrt Ill',' tll 

l. ardulh Jeltll"dtc: otlidr\ .marO/11\ .1' 

.lI1dtOIllJ. variation' In: common It tht'n' I' 
JIl eJrh dl\'l\lo!l 01 th~' nght hep.1ttl dlla 
tilt<> Jnterlor .1lld po\terlor ,ectnrJI 
or.lIll. he . It /11d) flO( be po ,iblt, to llbcJ1I1 .\ 

smgle dun, dud two epar.lte: bilidf) .lrld"CO­
mo e' \\111 hd\'C tll be performed til the rc:­

ClplerH. fier chobngiograph\', th, lOIll­

mon bIle dlllr l\ lIr,umferentlally dl <'([cd 
Jlld the ldi: .lIld right hCp.lCl( dUd, ,Ire: e:\.­
pOLed Thi\ u'lJJlly mvolve cdktll! down 
thl' hllar piJre:, The: pOrtal VCtJ1 aJtd It Idi. 

Fig. 7, LWJn;' donor nght heparecrom\' Th !Jwr I' rran cercd HI ,I rlant' to rh~ n!:ht 01 rh.: !lud­
Jle: hep.ItIL Will RH\!. righr hep,lOt· \'e:IO; R P\' rt -I'll roru l \C·lll. RHA, rJf(hr hcpJlic Jrtt'ry 
R HI>, rII:hr hepmc duct 

,It1U nglH dI\1 /t)Il\ 1.l!J be ~'xpo. ed 
IT teelll!! thl' frl'nl hepd[J( .IITer\' rowan! 
left 'Ilk , '\lexI the rlghr hcpmc '(In 

Idel1l1ti 'd ,1I1d conm)lIed.The righrJ 
d1c' h\\.'r I' ·(ll1lple[t.'h mobilized. The 
PJ.I(ll.I\'JI 1t~.Hnt.'f1( I' diVided Jnd 
/lOU, br.lIlc h,,\ from the caudate lobe 
Itg.lced l/llrallpaaavc: ulrra.sound IS p.mx 
1I1.Irh hdplll! III idel1rtt\ II1g the: cOUI'!( 
the mlJdle hep.ltll ,·em. which gol 
parenc h\ n1;]1 tr JIhl'crton Parench, 
tr,ll1,C'( nOll i, tl\LtJll~ periormed Ut " 

IU'! to\\ .m\ rht' rIght 01 rhe mIddle h 
\'e1l1 , HCI\ ~'\'er llthel"'i prd~r co C"lOl<Ct 

It,'el JU I [0 thl' leti of the middle h 
win, kt'epin!1- dut 'ITll(ru~ "1m the 

{)11 c omp!t:nol1 of parl'llchYm.ti 
\e ' [](II1. rhe \ 'e"d, Jre dl"ided and t 

It 'n l\ tlll'he:d on the b<llk table \\Im ( 

'el--'1lllllt , or 1l1.l~ rel}lIIrc \Cp r;u( u. 
pl.lntJ[J(ln. either direct!} Into the 
ent', \"l'I I .1 ,./\ .1 or VJ.1 J laphenous ~ 
gr.l!t I- Irl< blfilTl.JUOn of the right 
"L'l1 I 111.1\ re,ulr III two eplT'llt<: porul 
nou, br Irllhn rhl'\!: ',l!1 10m rime\ 
'p.lrui.l(ui ('}I!erher or, If thl~ i~ nor 
bit: reC()ll,[rlln~d ulmg J Y grate 
trCllll ("xpiallled reClplenr porQ] '<:In, 

REUPIE'T Hf:P\TE( 
III rim pro<.xdun: ..I bilat~r.tl ubc 
II1l111l1ll "Ith J Illldllll<.' c:xtellSlon to 
xlphOlJ pnll'e II II1Jd~ (Fig. ), The i' 
form lt~.II11l'1H I, diVided ceplubd 
rht' .lI1lerior \urfJl.t' of rht' uprah 
\'ena c 1\.1 I' Idel1t1fied. The lett lobe ofdlt 
h\w I l1tobdlZed bv dIviding the ll!ft Ill-
1/l~I1I.Jr ,1I1d ,oron~r\' ligament lnd 
~J [rnhl'pJtI, hgJllIl'nt. The Iular ..w;~I-1..J 

bC!pI1\ h dJ\1dtng [he cy tic duct md 
tlllrt<:n. The left and right hepaoe 
Ie' Ir<. IOLJccd llong the upenor 
of tht' 11t11l111 Jnd diVided clo~C,' co me' 
tn pm\ Idt' adel}llJ[e length for b 
p.lt\.h .IIIJ'WnW I w rhe donor he 
.Irtef\ ThL' hep.lttc ant'n~ are then .. 
L'«ed tret' proxllJ1.dll\ to me btfUR 

.1I1d J lell~th t)f rhe (ommon h p.lOe 
(er\' I' dc~rc:d ,utficlentl\' [0 ill()'\\ l 

co he pl.lCed 1.1tt:r In \om case, n 
the rt~h( .Ind left heparic arten~ n 
L oll1mon hep,lttL ,Irrerv II IUluble 
anJ."COIl1()\I\, Jl1d further diS ectlon to « 
beyond rhe takeoff f the ~ 
artery may be:' nt'!;e 'J.ry 

The t\5~ ll e po tenor [0 th hc:~tic ... 
In\' I' then dIVided. exposll1g the an 
.1~rWl r of the poreal vem. which IS 

hzed d llt.111< ro 11\ bltUrcaaon and 
mally to [he he ,ld of [nt' pJn 
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:mph node [\\ ut: II1tl:mlJterJI Jnd pINe:­
nor [0 the: ,-0111111 1I1 dUL[ I divided .• md 
the po tC:flor .1SPClt Of the: portal velll I' 
tdenntied, n openm)! Ultc:nur to (he por­

\'C:1I1 and po tc:nor [() tht' common due ( 
thell nude. leJvll1 • JnCd.::t J' ntu ... 'h ,lr thc 
rrollndll1! th\UI.' IdJJeenr ro tile bllt' 
et :I' pO"lbk [0 J\'o,d J .\ J cul.Irlz.mon 
the bile duct The u)IlU1101l bllt." dun 1\ 

[cd JdjJl em to ehe li\'t~r II1J d)\ Ided. 
Thl' n"lK' O\'(:riYllI T he: .1IHeTlOr ~llr­
I' of rhl' Illrr3hql,IClc \enJ ,-<lVJ I thcn 

\1ded . MobilIzation ot th .. fl~ht lobe of 
th h\'e:r i; perform ... d by dl'.ldlO~ rhe 
right triangular nd (Of<l!l..ln lIgament 
~! thl\ ,tJge. the procedu~ Llries de­
p(ndl!lg on whether J '\[,mdard orrho­

pIC tramplam or pi 'gybJck tr.Ul~plant 1\ 

be pe:rfornted. I n a pIggyback cram-
lIlt, wblch i ~ our prd~rre:d approacb In 

o t ill patlent\, rhe bepaol vein emer­
che poste:rior lIver are I ol.J.ted. !Jgltcd. 

or suture-lIgated, :I!ld d)\'lded tir,! Jlong 
. e letc \Ide Jnd behind tht' cwdJre lobI::. 
The Iin:r I~ then retracted to rhe n 'ht 

d the \'ell1\ .uong the: rIght Ide 3rt: al,o 
ded, WIth can: b~ing uken to idennIV, 
Ip. Jlld 'liture-lt~te large. n~h[. acee­

ry he:panc n:lm . The dl' ~c[)on pro­
cee~ unnl the lIver ha: been ep.lrated up 
10 the conllu .. n l' of the hepartc Vt:IO~ 

'hm~ rhc\ cnter [h~ 'uprahepanc vena 

'" 
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U,mg thl ccchmque, dlt" Interior \'ena 
.3\ J Cln be Iefr tn 'ItU. redllclI1g thl' blood 
10 ,and the need fllf \eno\cnou\ bYPJ~~ 
to mamuin v IIOU rerurn trom the lower 
exrreIl1Jt1t'~ Cln be dlllllllJr .. d A \";lS( ul.tr 
clamp 1\ che::n pl.lle:d Irnund the: cOlltlu­
enc!: of the bepJ.m vt'tn\ 'Intenor to the Ul­

fenor \ellJ La\"J Jnd th .. lrwr pJrenl h\'JIl~ 
Jdj.lCeJl[ to rhe c1~mp. dIvided. ,\lid the: hwr 
t:XCl-l·d. 

III ,I "antlard orrhoropll liver rr 11<­

plant, the Infr;JheploL VlIla elva IS j'ol .. ued 
ab \'t' the n,'nJ.i vem, ,lIJd looped With all 
umbil.J.c I [,IPt' The [J lit" ,dong the right 
'Ide of (he vena l J\ a I then dl'''lded 
cephalad [C'I the le\'c:! of rhe suprahepanc 
Vt'l1a cava. The nght adrcn,ll wIn I~ d )Ubi" 
U !;Iced .1l1d dJnded .lIon) \\'Irh any orner 
lumbar brmchc: The tl lie along rhe le::it 
~Idt' of the:: \'e:na Jva I al 0 dlnded ';0 rhlt 
rhe entire vena CJ\'J I. 't:parJted trom rhe 
fetropericoneunl The h\'er I thcn re:3d~ 

lor removal. In patIent WIth ,evert." porta..l 
hvpaten'lon. or \\ht:n txpo'ure: of rh~ 
wna (J\'3 I dIfficult. I alation ot" rhe en[lr~ 
length If {he vena C.I\.1 i, n ( neee: \In 

and. m iact. ~hould bt: J\.'oided to preve:m 
hemorrhJge from th~ retTOpt:ritoneum 
The lI1frJhep.ltIc Jnd \upr.lhepanc vena 
ca\ e: Impl) eJ.n be: [,plared enough to .11-
10\\ .::llmpll1g. ,In.:! rh~ back w.lll lit tht" 

\'~na can can b~ left In place when [he 
II\'a I" l'xt'I,ed 

To rem )\.\: rhl' lIver OIKt' he: pJoenr I, 

on venov'nOll b\ p.l~' 'lIPPOr( . tht: 1I1tTa­
hcp,ttlt \'l'nl ('.IV.I lnd ~uprahcP.1[il' v~nJ 
C,I\'" .1re ciJlIlped ,1nd rhe live:r I' removed. 
If thl' retrohl.'p.JtI' Vl'1l.l < iI \ ',l hl' lIor bt:e:n 
l\oJ.lted, cht" vena C.I\',I I' tnCl\ed .1IlcerIorl . 
Ie, \'mg the po reTillf \ JlI I f [he vcna CJva 

II1t,Kt. Suture ligation of bJck-blccdll1!! 
lumb,lr \'cin, ,lnd rht' ng;h[ .ldrenJI \'e1l1 I, 
men ,KCl)l1lph,ht:d . ' 

\F U\F. Ol,S\P\SS 
The prtmar\. Jd\·,lllt.lg..: 0[- \'\.'nO\·enou~ 

bvpa", I .. the 1Il:llnlt:n.lIlle of VenOll, rt:­
turn and pbnchl11c wnou, dram,l!,:e dur­
Illg rhe Jnhl'p:ll1c ph.!s\.' . wilh unproved 
ht:modyn.lmll· ,[Jblh~ md.l reductlon III 

l1l<:'\cmeTll t'dema, Other beIldl~ mclud 
ll1lprovt:d ren.,1 pert\hlOn J\ J con~e­
qUt'nCt oilowen-d rl'IIJI WI1OU .. hvperten­
,Ion nd rhl" pron 1011 of addition I time 
[0 obrJm helllo,taQ, III the: rt:rroper i­
rOl1l'UI11 for pblemcnr or \, .I~cuIJr grari:\ . 
\\ hen IlCCt'\ .. Jr. . ,md for p<:rtormanct' or 
the Vl\Cul.lr .m.l'£nmOW\ l'1I0\'enOU~ by­
pa,\ ('10 be performed b~ the percu[~­
net)u' pIJ,~me:m 01 hep.lnn - bonded can­
IIUL t' mro thl' ,ubd,I\'IJIl .md fcmo ral 
\'em, Tht: p rtal \-ell1 I ',U1l1ulared w1th J 

('O[C hunt .II1J the pon.!!. femotJI. .md 
,ubda..,lan hnt:\ Jre «(1l1l1ectt·d to tht' Bio­
MedlLlI pump (Fig, 'I . 

DEO . .\ ,[0 DO OR U ~ t:R 
TR\ PI.\ T 

OrtllUlupi l' Ti·,·hniqui' 

The ,uprahepdO( \,~Il.1 (.1\'.11 .1I1.'1'COfllml) 1\ 

performed fir "t a~ .111 cnd-t }-t:lld ana [0-

nil) l\ (FIg 1 (J). The dOl1or mfnbep:ltlc 
venJ caval ana WIlla I ~ I then pertormed 
whoe IIlfilSlll 1 L of cold iJctated Rm er' 
oluDon through rhe port.11 V~1Il c.lnnu\a . 

This clear; me liver ofVW oluoon, whICh 
1\ high in pOt..1S ium Jnd COIH;lIm hepaTlll, 
It aL~o Hu h~ air from the' lIver J.nd reduct:~ 
the ri k of.:ur t:mboll. The porral vem ven­
avenou, byp3S c:mnula I clamped and re­
moVt'd from tht." reClplt:nc portll vem . 
whICh L\ clamped The ponaJ Will nasro­
m051\ l~ (ompletcd end-to-end wj th a 
100 c1) [)t:d corner ("growth ,ateh ") to al­
low e),:pan Ion of the poru] vein alter un­
dalTIpmg, If the portal vel1l 1 ~ thrombo ed. 
a long donor duc \'em !l:nlt can b.. c'\\"n 
c'nd-to- Ide r rhe \upenor ntt">emeric 
Vt:m , whICh I' i\olated In [he me enr~r.· of 
rht: tran vcr e colon TwCI \uture\ arc placed 
111 rht: n rner; of tht, fTc: . end of {ht' donor 

\'em to maIntaJn It~ Orlematlon ~ ir I tun­
nded recro 'oil, po [~n()r m the: antrum 
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Fig. 9 . V<'nO\'<'1l01l' h\'p.l' 

JJld anterior to thr.: panrr..:a'i. tor J11;J,rIlJlltl­

'IS (0 the: porwl Vt:1I1 (fig. 11 fin com­

plenon of th<' v.I'luIJr .111.1\[0 111 o'c'. the 
(LIllIP .Ife I"I:Ill(lved ctlucntlalh FIT'\t. thr.: 
portJI Vc.'111 dJmp 1\ rcmoved Jnd rhe hWf 
pertu\ed. fc)llowed b\ mc ,uprahcp:mc vena 

ca\'a damp .. md IIllerior vena CJVJ Lldl11p. 
HeI110\tl'iI' I obt..l1ncd and the pJtlt'1lt I 

taken otl wno\,C:l1tlU\ bYPd ~. 
There dr< ,evtTal tCLhmqut" for pt"r­

tor min!! tht' ,lrterlJI .1fL.I'i[()01ml . dept'ndll1!! 
on the \lze ot" tht' ve, .. d~ Jnd tht' Jrlerial 
an atom ..... I t can be pertonl1ed a, an end-co­
end .lnJ\tomo I' bctwce:n the rt!C1plelJ[ 
proper ht'pau( artC!) and mc donor (0111-

mon hep.lOc artery. A1tcrnaovd~. thr.: rt:C1P' ­
em r ight nd left h<'p.m Jrlen. branche, 
Jfe opened longitudinally u ing Port';­
')nuth 'iCl~'O~ to crt:.lte .I branlh patch An 
end-t -end olIU\WI1lC ,i\ oi the branch 
patch to the dOllar ellae aXI "lm.1 ( arrd 
p:HLh " L mpleted (Fig. 12). The: donnr 
'ommon hep tiL artr.:ry t.Jn JI~o b L t"wn 
end-co-sidc to the JunCtiOIl of me common 
hepau J.rten· and the g<l\troduodenal ar­
t<'ry. When there IS J repl 'ed ngh( hepaot 
artr.:!) from me ~upt:nof me<;entenc; Jrtery .. 1 

utf of ~llpenor 1l1t:, emenL .lften. (.111 be 
,ewn cnd-co-end to the ,rump of the 
\plelll{ m:!) or If me n:pl.1led rIght he­
P:lri(' an:er;- h,,'h be ... n dIVIded. It I~ , ... "'n dl­

re(dy co me plt'I1K .mer,. ~tump. Iterna­
I1n:ly. If .l cu of .lortJ \\. Ith the: ortht e' ot 

ulxlJ\ l.tII ('.annul.1 

00 

thc U:itJL .IX 1~ .1I1U qlpenOf me entl'rt(, .If­

ten' l' pre\CfVe.:u the:lnrrl<' p,ltlh c.lII bL" 

toldcd. the t:d~c, lJIl be 't'\\ n [ogerht·f. 1I1d 
the d"'(.11 ,Upt'flllr 1l1C'l"nrt'rtl .Irref) ,'.JI1 be 
u\ed tur .1I1.I\WI1Hl\l tn the r\.'Clpiel1t he­
patic .Iftel\ It thert' I m.ldL·llu.l.te 1I111,m \ iJ 
the reLlplt:11[ hc:pam .lrtt.T\ f (e."lIOI( ,IX)\. J 

donor 11..1, II tCf~ )«nfr Lolli be ploll..t:J to the 
,upratdl.ll or IIltTaren.11 JOTtol ,I' ,m cnu-(()­

'Idt· ,11M tulll' hi . 

fht' bllt' du t i\ lI\U.IIJ} re:L n'trUdeJ 
.I' all end-tll-eud (holetiocho\(OII1\' lI'1ng: 
IIlt1:rruprcd ;-11 m01lofilament "b\orbablt: 
,UtuT\." T\\,() ,utllre, between thl:' donor 
and r<l:IF'It:nt bile: dUd< Jrc 1I1H131ly 

pl.lced. one 111 th< lelltlr of the po,tt:fI()r 

duer .Inc! <lll< oppmite: thi, dntenorh. The: 

po,tenor ,u[Un~ " tlt'd. lnd mterrupn:d 
,UlUTe:, .IT< pl.Kcd ,up<'rtorh .md [he:1I m­

fenorh, k-d\'lng the ,Interior half of the." 
.Ina\COI1Hhi opell . If T rub, i w be 
U cd. ,I 0, K-FreiKh T rube CJ.1l be 
brought out throu~h .1 'L"pJr.tte: ,hokdo­
chO(ol11\ III thr.: ret:lp lent (oml11on bile 
duct with one 11mb cr '~111~ cht' ,1I1,l~tO-
1110\1 Tht' dwled )lhowm~ I" repa ired 
around thl T tube \\ Irb Interruprcd :i-II 
mononlamL"nI ,lb,nrbable 'iururt'\. Th" In­
tcnnr TO\\ of \utun" I chcn LOnlpll:Ct·d 
Tht T ruhe 1\ 1I1JCtlc:d \\ Ith '-dIme to I iell­
nt\' .1lIJ ,1110\\ r"palr 01 lI1~ IC.Ik . An iotrJ­

opcrao\'l' ,hol.lllgHlgr,lll1 I obtJinc:d . Tht' 
hlle dut. r .1I1,I'C"lll0'1' i, thell t overt'd \\ Ith 

"dllll.' .mel .111' h II1t t'dnillltll tllt'T 
tllnhr.:1 lllL"lltIh .111\ It',IK-

If thl' rn Iplt'llI bllt' du, [ 1\ nor u 
'l'\ 1lI11.i.ln Cl' dl\e.:J\l' c.g .. ,dero 
l h, 11.1I1~ltl' ,lilt! I.!rgL· I t·ndurr.11 \lflC 

ro 

.1 111.1 r~l'd Ilt' .II t rl.'p,llll'\ With the: donO( 
dUl!. JII t'lld-tlI- idc Roux-en-Y cholc­
dudl" (',lUlIll'tlml\ ,lIould he pcrformd. 
A. (,I I-c III R tnl \'-L"O-Y I op" created. Thr 
IljllllUl1I I' dl\ldl.·d l"lIIg ,I CIA ~plt:l: 
,IIlU rhl' lnd " llH'r\eWII \\ nh +-0 InCtI'­
rllpcL d ilk 'lItllr," I nel."tillal C( IlClnwt\ • 

rC-t:',tJhh,hcd \\ I[h .• rwo-lawT t'nd­
,Ide.: Jt'JUI10jl.'JIIIW'COII1\ (,II Clll (rom the 

l'l1d of rht' \Z( U'I. - L"II Y loop. The IOn 

\'1\1.'1 I' \,·o lllplt·cl.·J lI'lll.' • runOll1 
n t'I1olll,1I11el1l ,Ib\urhabk \urure y,;lh 
( onncll 'tlIlh .IIHt'riorly. rhe ourer Ia~er 
I completl'd U' I I1~ ~ -(I Ilk IIlterr pu:d 
,t1t(hC',. Tht" Roux-ell- Y loop I brou';' 
rt'trOt'o II , 1\11 ,'lJd-to- Idt' choledocho,lf­
.llIIIO'tl1l1i\ I' pt'rtorl1lt'J In J single w,l:( 
lI'lIl ' IIItr.:rru ptl'd ~-II :Vl.! .. xon \ururl"!l 0\ 

J <1. ~ r rent h r'ct'dlllg lUbe: J a blh.uv 
,te:1It Two L"l1tl'rOt0I11Jl'\ .Ire: nlJd~ nCM the 
<'nd or" tht: R OUX-l'II- Y loop. oInd ~ 0-

FrC'Ill' h tn:dll1f! rubc I' pJ"ed and 
til th ... bllwd \\ nh .1 5-11 Maxon purse­
tl'll1~ 'limn' Interrupted +-1'1 ilk mrum 
Irt' pl.tl t'd to ,Tc.lIt' .1 wnlle! lor the feed.. 
Ill).! tllht [0 prt'\'em JI1\' \toabge ollDto­
tlllal (ontent, T\\ (l lorncr ,urum of - , 

M,lX(}1l .Ir<' pl.lt ni bctweell rhe CODll11Oll 

hile OUc r .1Il.! the hnweL J.nd thcy are lei 
untwd /\ pn,tcTlor TOW of \ritch~ Ihm 
plJced 1I1'ldl'-Our 011 rill' bowel and out­
,ldr.:-1I1 Oil the L01l11110n b Jle du , itk 
thC' knot' ned on thr.: IINde lar unpti 
Thl.' knot- <..In b ' ,11\(1 tll'd on the au 
b~ plJ.\ 111~ the \Ufltrt: out Ide-Ln on 
tht bile tiUt I .II1J c-owel ulin double­
arlllt'd ,Uttl rl'~ . bllf It I' unncce . The 
Interior ro\\ or 'UUlrt. ... I chen pucea 
·mlt:-1I1 011 th,' howd lnti In~ide-out oa 
thl' hilt- du, t. \\ Ith the knots ned on die 
,)lIt'lde The ,II1J'co mO~I\ " chec ed ~ 
nOlcd prC'\ IOLl,h. ,md ,10 II1traopermn: 
cholan(!lOgral1l ... obtamed. 

At'ier hCIllO\WI hJ.' been ob~IDed. . 
Jna,Wl1lO\l'\ afe .1!!JII1 examined and the 
.Ibdomt'n I' Irnptc:d With 2IlnblOQCo 

,OIH,lIJlll1g ,alInt" olurion . Two Jaclc500-
Pratt \h~lIl1\ .ITe pUled . one ubphreru 
;lnd P()'tt·roJ.l[cral [0 tht: rIght lobe of the 
hver With cht' cnd .ltIjJLI.·11[ to thl' ~uprahcp­
Jn~ H'I1J ':,1\'3, md onl ,ubhepac . pol­

tenor [0 tht, porta hepa05 and antenor1D 
the IIltrahepatlc ven.l .:.)\'a.The dr.uru mdT 
cube \)r bllt,ln.· ,tem Jre brou¢lt OIl 
th rough epdrate ,tab lIlci lOllS ill ,he" 
donullJJ \\all JJld ,ccured to the kIn willa 
1-11 nvlon hunzonr.a..l malm:.;s u 1'bt 
Ihdomin.tl tlKI\lon I do t:d 



Fig, 10, (kchllwplt ,1l''''J,,,,i hlllor !.,,:r rJlhpl.1nc . \upr.l -
~(j, .lI1d IIHr.lhq' HI, ,J\ .1 " , \ ( Jr, 'l'l'Jr,lfC!1 ,111.1,(0-

d. 'urf(',poltdll't-: don.,r lilt! I,', 'pie lie h~p~I1' If ('n,·, 
:\ , ponal \"~1I1 (1)\, ,lIld hlk .IUd .Ir, 111.1'(0111< .:d l'nJ­

d, CUI) '''111111< ' 1 hll, II", 

, II, [)onor Ilt~( \'('1 n .!r~t tml1l rh ' n'.II"l'llt IIp< rllU 
utah \l'1I " 1\ ' , .. till d,Hlor p"rr.1I \,'111 1'\ 
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Fig. 12 . l:lr,lnch-p,ll l h rechnl~ut: lor heroltl< ~rtc:nJI ~nJ'tOJHll\l, . -1 he d\lllm hcpau, In<:T\ I pro­
~urcd WI[h the. dL.K trunk d.ud.l urroundin aorta (ull The re'lplCII[ nght .md 1e::f1 hcp,ltll' Jr­
renc' Ul mc'l,cd H the blfurc~(Jon [0 <re::~[t: the brlnch pJt h thl' 1'lrl.l\[(11l10'<' i to [h" Jortl< 
<uff 

Pi!!!!~ hac,k Tc'ehniqu t· 

An dltanJtI\·c Otl'choo for h"t.'r rraru.pIJll­
ta n on I rhe: pig ."back technique ThIS 
rechlllqut: \fIvolv!.' leavlllg the reCIpient 
Vl'na -3\ d to ,1(U dnd mobuizlIIg the: ilver 

off rhe inferior vena cava by dlvldlOg all 
rhe hc:pJtIt· Win entering the po tenor 
aspect of the: 11 'cr Only (he left, nuddk 
;lnd rlghr hepatic veins are left 111 place A 

lamp i, placcd aCTO th<.' hcpanc vem~. 
and the contluence (the vem 1<' llpc:ned 
(FI 13) The: donor II1frJhc:patlC vena LJ\<1 

IS ovcr\CWIl ur ,t.lpled vlth <I \-a~ uIJr w­
pkr on (hI: b.H.:k rabie, ehmlnJong Ollt: 

JnaltumO'I~ , .lOd the donor <,uprahepanc 
vena ca\.1 I' 't."\~n end-to-end to th COI1-

ilu!.'nLt:' of rhe reClplt~m hepatIC 'eln\ eFi 
14) .Vt'lloven u, bypa\. i nor required In 
addition, there I <'Igmficanclv Ie blo d 
lo<,s .1\ J resuh 01 .lvolwng dt<,~el'Clon po,­
te n or ( the vcn.l cava, where ble<"dmg 
from recropl:ntoncal (oJlater.ll! can be en­

countered 

Split LiH'r Tran 1,lanLaLilln 

Hepalll / 
,em 

pnh,ltrll r~'llpl,·llt 'Flj.:. 151 The nght 

l.,bt: L,ln 't: rT:m'pl.lIItt:d 111[0 In ldult 
It:nt \ IJ "rthllt()PIl ,Fl' 1 (I) or pigID back 
ph,enll'l!C (Flf! . 17). Thl Idt JobtC' can be 
rramp l.mlt:d IIHO I ,mall adUll'l orthoropt­
("all\" 'FI I I'll or pl~",'b'll.k (FI~ 19), de­
pt:lldll1!! Oil h(m rht: plir \ '3' performed. 
I )ollor ill,ll" ve ",I, .In' u\eJ .t e:>."term 
grJtt It n,', t:",lT\ ReLlplelH Jnd gr.dt r­
\"i\~ 1";)(1:' .U~ 'iJlIIIIJr to tho'e n:poned fur 
wh()h:-or~,JI1 rrJn plane" bu t bllia~ com­
pile JtH11I' .m' III rhe 2( "" «l 31 Yl{, range. 

1.1\1 (; un OR fR \,\SPLi ' ~ 

Tht: ~r.Jft 1\ prot.ured Jnd prep.lred prt­

\'Ioll,h ,il- l nbed Fi~. ()) . The:: re::aplcnt 
hepate, tulll\ i \1I111iJr to rh.lt de en 

tor rhe pl~n, h:u:k tl'chlllque, \Hh p 
\'Jtlnn "i rhe ,'IHlre ,ena c va, and ~ 
Illulh length .1' POl Ible on thc left 
n~1!l llld hCPJtlt" JrteT'. The donor lett he-

JU( n:1Il I \t:\\ n w the lontluence i the 

left :InJ 1111 die hl'P.ltlL vein In the:: PI­
em I F)~ ,:; . ArrenClOIl to gr.lft onentaOOll 

wahm rhe .lbdolllCIl Jnd c.:on,crucoon of a 
wldeh p.ltem H'IlOU' outflo\l. I lmpol'Ulll 
to ,iVtlld ptl\(opc-rarl\'e (ongl:\uon. TM 
donor hl'P~(i .Irten I' In,momo ed to tht 

The urglcal (echnlque, or ,pIn hwr 1111-

plantation .:m ,umlar ro tho\e d~ mhed 
tor li\'\!1g donor rrampl.lnt\ Gcnt:ralh', 
left I.Ht.:rJI t'gJ11l'nt .Ire tran plantcd into Fig, 13, l nntlue:I1{l' or tht' m.un hcp,lti,' \"<'111' lor pl!!.,L.'vb.I< k hwr rrJIl plJlIoonn 



fig. 14. Plg).,~b,l .. k dcu'.h< .. d donor ltvc:r rr,m'piJnr The cil'­
dOllor IIlf~rlo r velld < \.1 (IVCj j, ()\'Cr t' \ n, lnd rhe 

prlh~p.mt end I' pl~'\ b.ld;~d onro [hI.' r lIplt·1t{ IVC. 
\' J£ the onhu'~ of ehe hepdll< \·em\. Donor .Hld rt:(ip­

!mr h"P.111t .men", H" ! pon.!1 \ellh rpv. lnd hI I" ducr, 
,lIl,moJ1lo\l·J ,'nJ-(O--..'nd. ( BD. <Olnmon bJlc uut 

Fig. 15 . LIVII1f( donor leri I.lCcr:!1 ,e:,,'IIIC:1H rrJlhpbnl. The: bll" dlld I' 

como cd tn :l Rou. -1."11-Y 11mb over I ,rent E.'[I'n\IOI1 ~rJ [ 1111\ 

u,"·d 'or \.1 11lJ.1r n:UlIl'tfUl uon HA, h~p.ln. Jrt" .... ,1'\. pnrul <:111 

Rou.~ 
11mb 
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Fig, 16, R 1!othl Idk' r<'llpl<:m "rattllll\. r he c l\ ,I ,JI h, ' \\ II IlTlh"(llrl 111\'_ l HI >, kti l.:r~(h 
J un; RH A, rl~lll hep.m, JrI<'r\ : p\" porul \':IIL 

reClp1t:nt hepJtl< .l n~ r~ If It'n~h .111,,\\'" A 
\.lphCllOU' \ <,ill ~rJft m.l\ bt' u ed (0 In.l'­
ml11o'e (hl' hep.me Jrtcrv dlrl~cth co tht' 
JOftJ • .lnd tht' lhe ()f J 'llrglLJI mil rml opc 
hJ' led (0 .1 '1!,.'1ltfil..l1H r<,duuion In Ine­
rid I lOI1lphLItHlm ""nt .111 .Jrt.:rLtl 

brJII,hL nl'n! en bc rc\ hLlIl.lriz<,d ,0 

lOll).!: .h pul ,HJie b,ld, -hlc<,d1J1~ I' noted 
tollu\\ tI1~ .H1.!'tl11ll0\l\ of (hl I.lr~t'\t 
trunk Thl' )!:r.llt portal \-t'ln dll ~cnt'r.llh 
be C\\ n w rhL' rcnpIClH lc:ft or IllJUl) 

portdl \ 'ell1 R,'ll:\'-t'I1-Y blhJr\ r<,c on­

,trlllttoll 1\ perf cm<.:d III 'OO1l' L.l,':' to 

'C!"lf,lt<' 'l'\..'1l1l'nt 2 .\nti 1 dlh, ( _ 

The reupl<:11l hq JCt:l Cllm~ I' pafilrll1l'li 
Ill.l InllLlr 1I\.IIItlcr Thl' n~h( ,IIlJ Idt hc: ­
pJUl duct, m: IIldl\ldll,llI~ Ii~J[t'd bt'\'l)Ud 

[hl' llJl llllHlll dUl t blfur,.lCllln J\, mUl h 
I<.:n~[h ,i' pn"lbk I' IllJIllt31neli lHI thl' 

Tl!!h! hep,llll ,tnt'n, T he n~ht lubt' )!:r Jtt 1\ 

pre lllln:.! ItlJ prep,lred .J' prc\ 11)1l,h dl'­

'Lnbed FI~ ~ ) _ Th<' hlllllr rl!!ht hep.!tl' 
"':111 I ,lILhCOllllI l'd to the onfirl' of rh, 
n:dp\l:m n ·Ilt h"paUl' VCIll ( h~ , I~ ' -\.: 
l l" or. hq),l[J( n'm, Jr,unmg 't',:~mt:nt' V 
or V III (h.lt ,\rl' br!!t:r rhan ~ I11Ill hould 

Fig,17 , RI~ht l<lb~ f<'''lrlt'lll op ... ranun PIRI., ... b.lt:kTh, 10110r 'I~ht hl'p,m, \<.'10 1\ IIlJ\Wlllll\t'd 

(t) th~ \\ Idem'" ontiu' Ilf the: f<'llph:m fI~ht h"pJth "\11 L HI Udi h.:p,me til:, IlH A rl!otht 11<' 
pJCll Jrta\: 1'\, pnrt~1 \<'111 

bt' n'lllll'l.lIlteci . l Itiln d)fl'((h IlHO 

l.I\,1 "I' thmll~h, Ipht:nnll' \l;'ln !Tali,_ 
dOllor porul \ l'lll I ' .. \\ 11 to (hl' rt't'lp ' 
ndn or Ill.un port.!1 \t'1ll Thl' Jnnor n: 
rl'l lplt'lH right ht:'p.'til ,Irtt'rtl'\ under_ 
I;'lIei-tll elld 1I1,I\tOlI10'1' 

\<'\ 'l' r.11 IIIllll\ .HI\ l' \'In.mOIl' 111 .Irtc 

rn On'(TllctIOIl h,l\'<.' bt't'll de" nb"d, n­
.111.111\': y 1.!rJti:, trom tht: rl'c ip ient hep 
,I rtt:f\ bltllfl.ltl<ll1, it [hert' ,Ifl cwo done ' 
J rrent' Il' ,!til rl'l nil [fUlC on) I3lh 
fl'lllll (III [ll'l1 l Jil ro,' perfofmed J 

.nd - tll , "'ne! 111.1,(<)\1111\1' ( ) tCl'l1 CI\O ,e 
r,nl' .1I1,h("111<1\l'\ (0 JIl[l'rhlr Jnd pll\ct:n ' 
,n [Of .11 dUl' [' h,l\'t' [( be pertormt:d 
111 [hi ,ltlI,l(Ion, (hL doml r rI!,!h[ dnd 
ill,' [' 111.1\ b, lI'l'd ,epJrlct'h _ >\lter 

[I\'l'h Rnu'-l'I' Y bill,\n 

111,1\ rol' nnplowd 

I n:(,flo' PRUPH\ l \\1.' 
-\ \ ,IT Il tI' .,1 mIn tlllU\ llllllpht',lCions oc 

,lIr, tttn h\'l'r [rJl1'p!J!l[Jtwl l. Mall' 
thl"" 1I11l.'l U()U' l <llllplic'.l t lorl' CoIn be pre­
\<.:I1tl'l! Of tht:l!' \t:\'\.'T\tI r<.:du<.l'd b\' Jprro­

PrJ,lfl' ",mph\ 1.1,1 At [ht' rlllll.' J It • 
[r.m'FI.III[ ,.lI1lhd,l[l' l\ Ii'Cl'd tor trJIl P 
Lt(illll, hl' lH hl' I' prl"lTlb"d \1 yc~l. 
T Ttl< he dOtTiIlIJln1t: hrl'~ (1I11t:' ~r 

II rt:'dull' rllll~,,1 l (llonlzJtlon III the 
tnllill ',nll.1I If 1« Afcer I!\'t:'r rJn p~nr . 

nOll. our IItrl-lIIle,t1vc pmphyl,lCo( 
I\lI'I1 lIllllldt:, ,1- ,11111'1<:111111 ,ulbac 
.'III • prt:llpt'T.!n\c:h- Jild 1 5 , m 
\,t:1l0U h C\'l'T\ (, hUlI r\ lor 5 da\' p [ 
t:r Jnv ... h : (bl ·.ll\udo\ Ir, =, 1l\~ k ' m~· 
\'cnumh [\\ Il t: ,I ..w\ lor 14 dJ\ ,toll -ed 
b\ \,llg,lIl<.lll,wlr 'II II I 1l1~ d tlU , mont 
II: tlU<.lIIl.170k 41111 Ill)!: b\ mouth o ne 

dJ~ tor ,1 Illomh ,111d dl i3.l(trll11 ,0 

c,lh1t:t b~ mourh t'\'l' r.' d,l \ ll1Jt:liIllCe\), 

1M Il '()~l PPRE.'SI\ E 
IlROTHtOl. \" 0 RE..'l LT 
t )ur lllrn.'l ll II1dlll tllln 1111 Il1UnO upp 

'1\'<, prot'" 01 lIl,llIdl" [hl' Imr.lllpetl 
ll'<' (II Ill\ ophC:llol.l[l' Illofenl Celle 
:;1111 IIlg imr,I\'l"1l0u,h, .JIlJ nll'thvlpf 
111 ,,,1"11,,, I ).! I11rr,I\,l'nOll~h' 1'0,tO"( 

U\ll\. P,HIt'TH' rl'lt'I\C: nl\ltlphl.'t10 

l1l1lnd 2 ~ d 'i lllu- M edrol inc 
\'<'!lOll,h-, tlIJni!"d [0 p r<.:dlll'OIlI.' !hIt 

[,lpnt'd to II,J III~ k~ b\' I month 
crJn plJIlt ,md dl lontlnllCd b\ -' man ' 
011 [hl' tir,r pc"t pt:'r.l[J\'e dJ~ , rdcro 
I I 0- 1I1~ k ~ d III tWll d l 'IJea do 

mouth) I' t .. Ttl,d , and rhl' dmagl.' I 

IU ted to 1l11l!lmn level of (0 10 n. 
tllf thl' ti"r -' month, po,crr all 'plaot p. 
lll'tH' \\ leh ,I, ml' n'n.!1 f~\IJure I'r ht:p.1 



n 
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Chapter 106: 1.\C'r 1 nmpI.HH.H10J1 

,18, ll'U I"b~ f<'''p,,,m "P"flrl,)ll. The ".\ .• l.1I1 he "\\11 nrch,,(opl'Jlh Til, lei! hl'p.ml UU( [ 
1011l0,,:U In I R,"U\-<'II Y lImh (l\,C:f I ,It'llt d<"p1< Il'd Of Ill .. \ he' ,hrl'(lh ,1!I.I'[OII1(".:d (. 

reupl<'11r dUl t I'V.pnn,,1 V"'lII. HA, ht'PJtJl .lrf<'1'\ 

rolllt' prC'opt'LItJ\'C" I11J\ r<,u:I\'C 
'mogillbuhn . .I poh clon.ll lntlboch. or 
TJ .. 111 .1I1tl CIl' 11l"11 ,,,:i ()Juj .IIHI­
\. umil f<'I1.11 fun.:nlll1 Illlprm:c' ht'­

tdroll!; [.H:rolllllll\ '\l( ... rn'ln\'d~. rJ-

R"ux~ 
IImh 

pJm\cin Lln b,' u,ed. JJ(hou~h it hl bt"t"11 

. I,~ol'iatt'd \\ ith .\11 lilt r~ J\l·d in.:ideou: of 
wound lompltL.H1()n~. 

The: IIIndcnct' ,I rejl:ctlOll IS ,IPProXl­
l11.lt ... h 'h'" The lilt IdC'ncc 01 ,econd md 

,19, L,'n lob,' r"orlent op,'rmOIi Tnt' donor kft her,lll, vein ' LH\ I' .l11.I,romo,,·d [II the 
<IICU nrih( ,)[ thl." n'llplt'1H I H\ Til" Idt hcp m( JUd I 111.1 [t>lIlO,<" I. ,ROll~-""-Y IlInb 
3 tt'IH tierl tcd Ilr mar ~t' Itrt'ctl\ .111.1 IOIllO "d [ll [hI.' I'I'nplt'IH dun P\, rom\ win. HA, 

third re:Je::cnon t'p"odt' I' I 5"'" and 11 %. 
rt·\pe.:nveh . ApproX'lll.1t~h x I "'" of reJ"c­
,Ion epl\ode rC'\pond to .1I1cireJt"ction 
thtTJP) \ Ith ,te::fllllk 

Llvc:r cr.!mpl.ll1[JC!OIl h;h mJdt' ~lgnJli­
UIH pro~re::~\ In the la'\t de::cad". Thl' 
pro~rt" ha\ comt.' fmm the dt'vdop­
nlt.'nt of Ile\'\ inllnullomppr<:,~ivc JgclH~. 
llnproved \Uf~Ic:l! u:chnlque\. illlproved 
pJtlt'nt \c::\ectlon. ,md the rt'cent lInple­
IllCI1t.Hl n of JIl allo<.Jtlon ~\~tell1 ba~e::d 
on the:: 't'\·crlr~ of d"eJSe, DatJ from the 
Th t' U.~ . { rg.lI1 ProL u rel1lellt .lnd Tran\­
piJllC.1tlOIl e::t H HI-. Jlld th... ·Clel1rific 
R.t'~I'm olTral1\pl.1J1( ll..e::l'lplem, demon­
,trite chJt, fnr decc.I'\t'J Jonor liver 
rLlI1'pl,lIH r<'':lplene, O\er.lll paClt.'Jl[ ,U f­
\·iv.1I rarc, .1[ 3 rn )I1ch,. 1 Vt.'3r. Jnd 3 
\e.lr' Jr~ l)1",: 7'Y", *lnJ "'(}I~i·l. n!\pt!c­
tJ\'l'h. Corrc:,pondlll,~ o \'er.11I g raft. I r­
\'1\ .11 ratt" for th t' ,,,mt: pe::rlOd\ ,HC H 'j{,. 

X 1 "Ii,. :md ~ 2"'", O\'crall pa tlem ';UfVIV.! 
for liVing dOllor rCL Iplcnt Jt , months . 
1 \'car. and J \·e::dr, dfe 9:!"',. 'Yr" and 
"'<)"1" respecrivt'lv. \vith grafl ,urvlval 
ratc:, ror the 'Jn1t' tllllt' perr d, of H/1% . 

()f~Jf '. ,and irl"/ll . 

'-le::venry of I1lne::" ,It the line ot'tfdm­
plant continue, tll pl.1\' dll 1I11portam role 
11l dt'te::rnllnln~ outcomc" Se::\'t'r I notable 
ia tol"\ hdve bee::n [<lUnd to have a neganve 
unpJ([ on patienr 'Urvl\' 1. mduding ho -
pI(dh:z.mon .I t the: Clmt: of rranspbm ( 3% 
I-year ,un'l\'al) Jnd bell1g .lJ1 intensive 
C.lre UOlt patient ,It the:: tlme of transplant 
'7 L} 'V,. I-ye<u urvl\.t!) A MELD ,core:: 
morc tha.n .1f J .It (hl' [IIIlC of transplant \\'3~ 
"s .. oelated \\ Ith H6"I" ,lnd 7h% patient ,ur­
\ IvaI at J month· Jnd I Year. respectively. 
, 'ompared with 9"'" patIem uf\!lval at 

1 year tor patient, v.lth a MELD core ot 
11 to ,111 

Cause 01 eli ea,e .11,0 play ... 1 igl11ticanr 
role:: In pane::m ou tcomes , Best re'iultl ,HC 
,cen in panem\ \\,1th lIle::tabohe liver dis­
t':I'>C (q I "r, I-\,e:lr ,urvlv:J.l) .md chole~ranc 
11 e::r dlsea\e 19l1''I;, I-w.\r \urvl\'J I). Patients 
\\ ith fulmm:lIlt hc:p.we dl~ease fared 
wor~e, with a 1-\'ear urvlV,11 of 1 'y.., He­
patlo C dc:,cr\'t'~ ,lddmon.l1 Jcte::nrion be­
'.Ill e It r~m.lll1' ch" mmr pre'l.'aJem mcL­
~atlon for Ii\.:r (ran pl mar10n Th" 
1I111'1.'er~,11 recurrenc" 01 hepaciti C after 
tr.lll plJIH Jnu Its po[cnoal to CJLht: nr­
rhmi, In up to ]( t% nf reOplent' at 5 \'e::ar, 
be:g' for impm\'cd nlt'dlcal ll1.1nagemt'nt 
01 prt'tran~pI.U1t Jnd po~ttr3nspbnt dl~e:J e. 
.1\ \\<:11 J Impro\'cd patIent dnd donor ,e­

lection ro optnlllZt.' Olltcome (or rlu dit­
rintlt )!WUP 
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,"I." let' IInll ':XtlIh.lllllI JlJ< .... IIl11 preduJ" 
cXITarcl1J.1 Of~lt1 fn OVen IIlIIIl dUllor .Itter 

ard' t( J .I[h /"'" p/,lIIr,J{J ,'" 211<J5:XII L4~ . 
K.lln,nh 1'<'. 'W Ie: 1It'f II.. H \1.11111< hOl \11. ,·t .11. 
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'."\ ' 41,4 
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er.l1I 'pI.IIHall<l1 li>r the: Ire.Jtt'm ~nt ot' auI 
hc:p.Holellul.tr ld rllllOI11.I\ III pJnenll 1m 

t:trrhn,,,. " L,,~/ I .I led I '1<JId ,}~:(,Ij3. 
;\fkfwn ItM <h.ll;bd 1)E . I)\'~ma DM. tl 

Th,' ur\! \ dl bcnt'li t 01 hn~r Ir.m\pl~nu.aor. 
.-1111 r hlll>pl.lII/ 21111". 'i 311-. 

W.1l h ,\1 . B.l fE. KJrrer F\!! . '" .1.1. Adull 
IIt~ donor J, .. t', trJll,pblll~tton UlInl( 1 

n~hl hepJlIl h)l e rr"mpl,lIIratr"" 199 
131 \ 

Y,IO FY. Ferrd L U .• , "M t't U. LIver 
pWIH.ltlOn lor hepdwldlular CJrcmorru.el!­
p.lmll)11 <It rh" tum r'IZI." IUlllt does nOl ~ 
\ t'r d\ Il11p.llf l1n'I\"~1 H'rJ[~/~ 2()1l:33 
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EDI TOR' MMENT 

Mechani m-Based 
Immuno uppre 'ion 
D~pll< a ~ble r:u ! 1- 3-. ~nd 5 -~..,... 'Uf­
\"l"'~ .tfier Jj, 'eT tnruplmuo O. J tl:Jdy momh!\' roUe 
dunng the 6m 5 ye~ and ~'Ond IS e~mptiti..d ~ 
the uosun cued in Un line cmpeeJ" The dc~"d 
I luv" b«r, ~1" the It'<UIt of the r;r. 01 
long-Ierm Immuno upp.... Ion p«ltie pun tpl", 
01 lfl1mUn Ihenp, wiU h ... ,c t be "Pphed II lI l\­
prtl\l't'lllent In 1..le JurYT\dl to bc Jclue\ro. ThC1C' 
pnnciples den'~ &om "'0 ~.r~ oi the ill .m­
mune mpomC' Ih.! w.,.." cx~d In 1'1 1- 1 ,J 
\\ lIn Iudn"y t:r.lJbplant.non OI.nd h."" 1I1ee been 
demommeed ",th ill Iher kmw oj rgan ~ • 
md under ill rq;unen oi nnmun upp Ion In 
the pIoneer IUn,,"!> of 19,,1- 1 <)/, ) rt"Bl1 reje<-uo 
th~1 d",-elo~ uncU,r oU.ilduopnne "c .... c II~ .... -
""",cd WIth the . Jdloon oj I"<g< do\<:\ 01 pred­
nlSOnC'. More unporuml . Ul'cosful n!J"" n n 1T''eT­

-.d Ittquently Wil.' ,ucce~deu by J 1.C"'3d rt'<lu.: d 
requirement 10' numeen.tne< Imnlun UpPlt""1 n 
IiI'[~oll1pil.obiliCY ntltchin' \\ not. prcn:qUI'ltC' 
for <II C The", w little mre;u r grafi- \'emu-hou 
di: • ,~ru:I p~twDon (.t rg:>n gr.n uC\,,'2l :.1-
mOSt :alW;!~ dc-p=.ded on IUeDmt' drug cre ml nt 
fkQWC ot' th~ \CCilung dJ1lCm1'~ &om bone n r­
row lr:ul.'pl.tnclD n rr ~Ic 1). ttrgW enltDltnlenl " 
eon.<ldercd for num' }~ (0 UM)lve funduncntillv 
different IDlmUn loti" med um m Thl l~lt'CQn­
""PDon w.t dullrng.:d an 1991 b. our di ... ·O\~ of 
null numbe!'> of mulnllltC':l~ donrtr henut 1\,111-

ph p<l1C'OC ce (uuoochnn '"= til I n~-",C\".·.n!( 
hunun lawr MId lodm-\' ='pl nt 

Orpn I'ngraiimem men ould be defined .j ~ 
v.ruble fom. of lolel;ln(' ... ,h.1 ""ullal lrolll . 
f"spon'", 0'- c , e'(hung d nm Jnd ccClplent Im­
mune edb.. CJ<h to thC' othcr. CJu\tnlt ree.pro al 
don.!1 C'xp""'lon iollowed I> pcnpher.l.l dun.1 
ddeDon" (Fi~. I A). Thc ttnlr-vomu\-ho,1 olrm of 
the double Immune tC cnon U\u.ul\ \\1 ("ltmc~lI" 
tIl:a.ppuCI1I .The prerequI He for ,he ~.ruhlC' organ· 
Induced don 1'- p«lfi.: rnler.lncc W • I11lpatton ,­
Ihe gr.>ff\ p.a: n !Cr leulmCYI to hon lymphOid 
01}PIl> :rnd mdueD nth"", "I Ih. hCHI - 'I"\U' -~~ 
respon~" . h .. u\Oon .nd Jd.non uf eh" ""'pon, 
e 'p1J1I1cU the c ml;lrtcn 11 f"J' non rc,t'n.ll nJ 
cuboe<lueOl dC'chne III n~~d tor Immull" urrr", 
Ion in Org:ll1 ~clplrn 

Feature 

H o t c ;tll bbnoll 
HLA tILlt ' hmg 
Princlp~1 comptilJOo n / dl e.lSe 
lmrnuno uppn: lon-free 
Term for ucec: 
Lt'ukol 1:e' . himert\m 

Organ 
Transplantation 

No 
• Ot e\lentl.tl 
R.eJ"ctlon 
Uncommon 
",,:cepun e 

o 

Bone Marrow 
T ran plantation 

Yo" 
( 'ntlLal 
(,rati-wc\ul-hmt d lseJ.\t 

l.ummon 

T"lerJnn' 
Vr:' 

"In hmdsl[!hl tlu tl!crJpcun< lep .1.110\\ • r"Lmvd~ unopp"",J it'J" \ef\u\- il"'1 r.-., "''' mJ 
.lccount for Ihe olher dlffcrcn 

yto.bLlOOtl 01 b,)n~ nurrow. but nOl or ol'lt'ln 
reaplent>. ".,< the ~~'ru"nt rc.l.>on lor. nU..Ilh.tll 
oflh" J,ilmn. " ' ec" ehe 1" 0 kmd 01 rnns­
pum.mon flu umned ,"" 01 en. pi.tntJl1on ...... 
kn.J.ll;ll!h~n~\ r l.u. m pm bca u It ":.l.\ mcol11-
P~Ob'Tt1., th..ll nude up much ol me toun­
<im n 01 n pI nu nnn Immun"I~" How"",,r. the 
p=wgm \\C2< uphel 111 prtnnple when Z1n""rw d 
l obcl UUrt;l·c l C)·!t, iornuU} p!O\ed m m u 1It­

ti:UI n models Ih,( Ihe lnl'~l·tI- peclfi< T·ce l! re­
pon ~f!\ [nO It ·tol'>thlC Ill! ro-org ... n s <ould he 
CXh;lll>l~d lU1.d deleted. and cond lld .. d rml !I", ". 
the t pl ... n.m n for the , un"r , (dtc [rul 01" Jcvel p 
uter Inl~cnon w ItI! ullrJccll~llr Vlnt"" " I! . h<=p.ll1 
I" \"lTU.Se\. ,,,WII eg.UU\ IIU\. J.nd Ep'lcan ' B.ICC ·Iru. 
The' ehru<Jl oUle me ~cr.n mfel'll"n ''ere Jeler­
mtn~.:I b\ th .. b;aunt;e bct\,..-C't1 Ihe ~moum of "Inl 
..InrJjten and the umt-cr o f ItI.iun,J vlru -'pecID 
'1wl\' .: T Iy nlphuc t.,.. 

In Ihl' .:on c. t. Ih .. orJe m" 01 tu n plnlt 11l!­
ll1uno,upP""'lon not O1ereh I pre' ttt re)C,-non. 
bue .. I 0 tn ~. d 10 he ",ubh hlllcnl I ~ benefic ... ! 
1>.l.m.:e b('~ 'een mobil,' Junm ~no ~n Ih .. p ti­

lle, I~uko" tel .lId th t' dnt1llr pc,,!i T- e ll fl' ­

pOfue The bnl . h' ll C' to .:>ubb.h a bab ll ' C' ;:"'or ­
InlZ (..Il>le Jelc-[wuall"lc r..Im e I' dUrI"!,! thc hC\t f"" 
pU ([T.ln pi nt Wt't' , unn!! whl h thr IIIi1 IIn ~1 

donor leukocyte nugnuon pro'·ld .. Ihe optmYI 
condmon inr ".'c'pma.! ""hJUS lon-dc1"tluQ III 
th~ duuble Immutle mpOClS(' (FI I:". . It .. 
"lou,lh r Ihn one ·llInc-ooh· \\lOd_ of opportll­
ru~ , o uld bC' l1~rrowed ~nd d ed b\ so much 
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A: Treatment after Tx 
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Multiple 
agents 

8: Over treatment after Tx 

.. Irreverslb e re)8Clloo 

• • 
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c: J: • 
8. • Loss of 

£ : act~~~=~on 
§ r~--~~~~·~::::~:::::;:;~~~~~~~. E > ................. . 
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Prednisone 

Tacrohmus 

rIl(!) 
~> 
c: J: 
8. 
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Tx 

5!&rOId bolus or Ollle' 
agents only as needed 

.. Irreversible rejection 

: PffltrilllsQ/anr • ..[J... ~ Anllbodies 
• • . n posnransplant 

• ~ Immunosuppression 

Time 

Chapter 106: LlverTraruplam:mon 

Fig. 1. Orgm-mduced mlerance. The upngh[ cu~ depict me host ver­
u graft (HVG) r~ponsc:. The lIIYened cun:e> depIct the usw.lly silent 

gnft-venu -ho t (GVHJ ~~CClon A: Immuno uppression-3lded toler-
nee m organ transplant mooeb m which me reapleut response that nor­

nully would c::lU e rejection (da< hed hne) 15 ~duced IOtO ~ deler:able 
nnge (co!lonuou dUn lme) WIth a hon course of early po ttnnspian[ 
ImmunO$uppre ion. Llfenme colerance nuy be pre em after stopping 
Immuno uppre~ ion Tim \\ me Mt convmcingly demonstr.lted IJl ca­
rune liver rt"cipiems. B: A df-defe:mng eonsc:quen e of excemve pro­
phylaCtiC o~nmmunosuppr:e Ion Wlm whIch donal exlullsrion-dele­
non I impaired. ThiS ~ntltolerogc:mc effect of ov<![tre.atment ~ not 
recognllc:d unrill00 I.The Imeally o~ted recIpient rmy be commlC­
ted to unnece"-lnl) high-nuJOtenan e IDlmunosuppression. Mulnple 

ent~ dfc deplcted:l l:l)'ered ban C: Protocol of"co!erance friendly" 
unmunosuppmslon mtrOduccd at me Uni~f"Iity of ?m3burgh Medical 
Cent .. r. An ;mtil "lJ1phOld Olncibod . mfu~ion prior to ~mViI of ~n allograft 
rc:duc:~ the mnClp ted .mndonor TC$ponse intO a more readil . deler:able 
ran~ and .illow~ mamtc:nance treaonent to begin wlm dail~ monother-
p}. to ",hlch omu .lgcnt'l art added onI for reJecnon. Variable Wl:amng 

from the monotherapy ma be poWbJe beer. Tx. tr n'PQnr:anon. 

Inlmun .. n: pUII~ InlO ~ mo.e e:J Ilv controllahl .. 
:rod dcleublc rulS" Jnd m king lIlonoth~c.peLlot: 
,mmuno upprc lun (e.g .• "uh ucrohmlU) ruu­
DIldy ~3~lb\¢. The cwo pnn Ipl n" beeu com­
bin.,d :ll our emer. U UIK ~ 1I\!(le bq.. ... dcxc of 01/, 
ann" mphold lnnbod belore Iran pbnutlon 
(Tbym dnbuhn or .Imp thl. t lIow..-,1 b) muu­
rmli>. pu.lmn.pl.mr u.roltmu ffiunother.tp\ "~[n 
me- )Iltem of c\'emu..! \\ ~ .ntn~ 

mun upp \1 n III the He,," mlecled p.nent h 
been fraught WIth Jlffi,u1 ulli. II 10 • dUCl.:U­
nan of the elfec" 01 ullmunO!oupr~lon un th", .... 
meclun" h:J. nl.ldc It po Ible ttl formul.te th.:a­
peun, prolO<U[j ,h" reduc .. H 'V di,e ,,,cur­
ren " Thu h , been p~m .. ubrl 'mpurum bc,,,u,e 
H .V-.",".,Jld! hep DC Ji~ ,,'(oun3 for ,,!moo 
h .. lf 0 'he lI\cr l"ln plan tinn' <urrent! bem 
J"n. 111 [he Unll.ed YI 

COM IE TARY 
READING 

GGESTED 

Eght~ B. Fung]. Demetris AJ. et 11. Mecha­
rusm-based pnnciples of nnmuoosuppression 
fuT liVCT tr.Ulspbncm n 111 HCV-infecred pa­
oems. li,'!'r TrwtspltJrI/ 2( M)5; 11: 1343. 

U inS me lTJt .. !!). [I,f., "'I) n: uk, u. org.;n 
fedplem \\ Hh r~du,eJ <J\'enll e, p UTe 10 1111-
mun uppre,<Jon h.<v., be"n obulIlc':!. ,-,"orh the 
1Uli..lng ~. "'pnon of hv~r reoplent> whOle 
hrom,' end.,uK" II ·p.u f.lllur \\ C u .... d b} 

h.P3DU • "ITU' (H Be.u. [he ",~"h.rnl m 
or" mTmunol~lc r"'pun .... ell T nan~pon"w­
IIG> 10 1llojlTaib nd. H \. Me the me. It I not 
J,fficuh [.) undcru.nd wfl\ It"", tr.ITl plont Irn-

The Inlphc~nnn "I the ,oh ",nt VIC' uf Im­
mune !imenn" ;lilt! ~,'o -rrrun e rh.[ h.".., eme:rg d 
trolll tuJie- In t~nspbnt.lo.tJon .nd nt;'cuo, = [00 
• [ tu dC5Lrtb.: here. h~ ,",,,,,,,red In the de\'d­

"pmem ~d dcuil f th "nc" Immunol ~ ft .re 
ul}\cd I" Lon",h tho .. md" I T !>ujo!' tcd Rc din' 
th.r lolio,", [h" orument" I p m, uLrI~ che: h·. c-

fE ., .JnJIt 

Qru TE. ZJOkern~g ) R . Anrigen localiza­
Clon and nugr~Qon LO Immuwty and [oler· 
;!.nc.: . EIl,~1J Mtd 1998;339,1905 . 

~rz.l TE. Zinkc:rnagel R. Transplantation 
roler.1I1cc from a histonc:ll penpc:covc . • '\al 
Rel' Jmlfllllw/ 2( 10 1; 1 :233. 

rarzI TE. l3ldq, f • The: unfiOl.me:d legacy 
of liver [ran planation: emphlms on im­
munol~"'). HqldIO/I1)!Y 2006;43( uppl I): I . 
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Special Comment: The nfinished Legacy 
of Liver Transplantation 
THO'v1 ,I:. TA"llLL "I> Pd>l l, L"''''' I 

i.LgdCJ': So",tlhillJ{ imlllaln'ial. as ..r slyll' or phi/osoph)', (/r01 is pasud.lrom Ollt ,f!O/narioll (0 a"o("~r, A n)'lh ing hLlIId~d doll''' from, or 
a.! from . 4 11 ,,"U.!IOr. 

Dunng the p.1 ! quarteT ~l'nnlr\, thc philo 
oph\ .1Ild PrJ([llt,' ofhcrJ[Olo~ \\t're dr.1 
manc3.11y rrJlbtoTIllCd D' (h~ \ldt" Jl'et"pr­
.I11Cl' of tlnhoropl( liver rr.1I1~pLUltJ[1011. 

j umerous Illlic rollt"~ III (he clt'vdopn1C:t1( 
and u~e of dm proecdurt' had Ot'en n"lLhcd 
between 1 <,)55 .IIlJ 19HIl (Tlo1e 1) Th< 
prod.!g1Ou~ mk th,}[ b\ ,lho'ad 2S ... eM J!,!ll 
was dltlll ion of tho' complex 11t'\\' mulndl'­
clpun.an' emerpri,c Inro the national and 
lllternarional ht"alrh C3re ,y,tems (Tablt" 1, 
The t:xtenr to \\hl h [hi' \\':1, .1C(01llph ht:d 
I~ e\1dt:11t III the 2( H 14 AI.[lon PIJIl tor Li\t'r 
Dlsca e Re~earch de~lgned (0 " , C ordI­
nate re carch etTort' I to treat hepdtlt" Jnd 
biliary di\e.tl>cl Jcro'" tht, :-..llH ," 

R 'EARCJf \" D DE\ ELOP If:' T 
()PPORTl ITIE." 
The '\J anonal In,mutt:' \ I HeJlth IH 
plan \\ ':t\ di\")ded In(U 1(, l hJprer', (lnt' llt 

whIch \Va' devoted exclu'I\'e1y [(l h\"l'r 
tran. plant<ltJon. w1th pnmdn t'lTlphJ\I. '1lI 

cumcal research The Itwr rrJO'iplJnt chJp­
ter bt:g'JI\ \\lth rhe 'lfnpk" dedlr.ItJ\ e ,ell­
tenct!, "Llvcr tldmpl.l!1tJtlon I 1\ \\ th,' 
'randard o f care tor panents \..,th end 'GIgI!' 
hver dl~t!ase or acure !I\'t'r f.nlufe:' I( \lJ" J 

proud ,rdtement from the government 
agt:nc\ whos,," untuJlIlg ,upport had nude 
chI! po Ibl Hut, bJd IJ\a rrampbnu[lon 
maturt:d \0 cO!llpleteh that theR' I' noth­
mg left to do but 6ne tunJng~ ThlS \;ew I~ 
negated b\' 1mb to hwr tran plamaoon III 

;limo t .111 of the I:; orner chapter of til 
• IH prospectus_ Mn,t of the c link were 
to target! of rese.lrch opporruniT\ th.1 al­
redd~ had been enriched b\, or cWIl owcd 
theIr provenan(e ro,11\'er tTJmpl.l11tanOIl 

For example. techrugut'<. uflJ ... er proCUft'­
ment, pre en'anon, .1I1d replacement Ire 
current]) bemg .ui pted III nOllrrJI1 pl,llll 
nrrunl'tal1ce-. (e,g .. tor ,ubtotal hepanc re­
sccnolb) , The d l\Coverv ch,lt portal wnoll' 
blood COnt.1lll\ lIb\t.lIKe lInport.1m tnr 

matmerunce 01 urt'r ize. fum.:tion, ,md the' 
(JpJcm lor re~l'neTl[lOn \\ ,I' thl' begmnJll!! 
0[' the ,t!ll-e\'nJ\'lI\~ \Pl'l: 1.11 ticld ot her 

wtmphl<. ph\"lnkl,-'\ ch.l[ I' «(JII<.·cTllt'd With 
ch~ ti.lIK [I,lJI,LI ,111<1 l,)f( I\UlI,l1 Illterrt'l.ui, 11-

,hIp' of ti .... daKr,'m pl.ll1ch!lJl clrg.lI1'. Tht' 
hep~Hntl\lrh1t. , lI ... hL" 1I111111.1Cd~ It:d to th ... , 
cure ""1' p,llh,lt!(Iu \\ Ith h\t'! rephl <'l1Knr of 
1I11lllefOU' hCp,ltIl-b,l\eJ I!1bnru t"TTor of 
mctJ\1oJj,tn, pl\l\'ldlll~ [ht' fiN <,xample.> of 
what IIlIg:hr be .1Clllllll'h'hcd 11l the future 
\\,Ith !<!eUt' rh",·r.lp\ lIld th,' Ippltt.moll of 
'ce111 (dJ bloIOl .. " FI!1JIh', reIW:lou, bch ef;' , 

concerll' .,bnut medinl t'thlc , Jnd public 
pClhcy or I", I "'lit." chat \Urt,llr:d ..j Jt:(.ld<" 
,lgO \\1th tht' hf't .me111pr, Ilfh\'r:r rr~n,pJ.ln­
(anon remain 1 unre ohcd ,lgemL itt'm~ in 
cht' NIH IIwsteT pl.lIl nf2(K)4, 

Ho\\'eH'r thc ml! r lrt'Lluemh Idel1t1-
tit'd porcnltJI n:warLh 1Il1tl.1t\\t:\ 111 rhe 
'\J IH tr.ltL·!-,'ll plall vI 21)( 14 ,',Ill( t'rIlt'd the 

immu!1e.' rt·'PO!1'. lIId or thl mat1lf Jd 
,,-O!l\t''-1Ut'Ill<:'" 01 1ll'ldJt\-in~ it. not .Il1~l for 
cr,1I1'plant.mOIl bLll .Iho 111 [he (omext I)f 
hep.lml', hUIlIJl1 IrlIl11l1lloddiclen.:\ \ lnl' 
(HI ), Il1d untlJlo!-,,\ (tl.) II hJCh (P,ILHt' 

chJp[cf' 01 the pl.llI \\cr,' de\otcd ) G'lIlg 
lOdJ\ ' uphl tlr.Ht'd rool, (paWl ubrh 
ththC l)( moIC(ld.lr hiolo,-" , 1l llUW mJY 

be po '~Ible to e.'xp.lOd the 'phert' O[ 1111-
!I1l1110lolrl III lIe\\ dlTCCtll!ll\, fill UJ k!l( wl­
edge ~p , e, piJlIl IOI1!:t- ,tlndlll),( t"!lIgTll.l 
Jlld (ontnblltt' uirilllatd~ to Detter pancnt 
car~ , 'J: Ith th" in nund. ehe tollo\\lng ill,­
eu 'Illn \nll (Illl tclef 'pcntic 1\\lIe· of 1111-
1ll1lllolog\, that Jre ( "'ntr,ll to [he fur ber 

de\'e!opmem of h\'Cf ITall pl,lntJrJol1 Jnu 
tll lmpn>\l'mc:m 01 trc,IrIIlt:J1( under multi­

ple nontr.tll\pl.uH urClll11,tJ!lCe , 

'I liE R "I. \'110 Oi 
\LLO ·.:\GR \rnn: ') 10 
\U)I IREl) I 1 II ., l'()IJ_R \'~( F.. 

TIll' IIi luric'al \ i. '\ 

Bone Marrow Tran plantation 
1 r,m'pl.Jm.lt1l111 111111111 noloL." \\ 1\ hrollght 
[(1 Ie, prr,elH Lltc h\ ,I ,t'Tll' 01 eVent' dl.lt 
bqi;dn 1Il I) 3- \ IH \\ Ith \lruilwar', 
dCIlHll1\tf;moll rh.lt rl.1~'l nUll 1' .111 InIlIl11lle 
rt'\pl1n,<" '\ \<' 11 brl'f'. ( h\ t'll ,lJ','o\'c[l'd 

ITlIXeU bl..lOd cdl I.hUIll'f1'1l1 111 free 
Link '\ hlhc tll,cd p!.J(l'llt.11 had pemllltet1 
flordl t"ro,,- urelllanon; 'lI(h 3111mili \Im 

,ub'''l.jllt:nth ,h"wn to be l11uru.all~ tol r­
JIJ( Thell,ln l'I:;"l-l')::;::; the \rroll£ 00-

.Ition of donoT I,'uko(\'te chlmen m nJ 

.I(qulrcd d<lJlllr-,pl.·ntic coleran e \\'l.S 

demoll'trated III experimel1ll> In whIch .iJ... 
logencle 'pleel1 ~ n d bont" marrow ce 
wcre trdmpbmt:d \\ lthnue Immun up­
pn.:',roll IIUO 11l111lUn()11I~I(al1) 101InlNI'e 
I11ICt" .l!1d !tun Irr.ldJ.1teJ Jdult mou«' n!­

upienc" Aftt'r ht'm.lrol\ mphopoienc ern 
ngrattmem , the renplc!lt\ could accept 

Other donor ri"lI': .lIld org~n· , The mousr 
tokr.l11le Illodd l',cJiJted during the en-
1Il11g 1::; \-e.lr' m din .. :.11 bone marrow 

tran. plal1t:1tlOll 1!1 ImmunodefiCient .1 d 
IrradIated patlt'!H Ho\\'c\'er, ~ucce~\ de­
pended on the U't' of HL -rmtdltd 
donnr Other\\ "c. the p.:nJlrv for en­
~IIUl1enr \\..1\ ledl.11 • r:tli-,'er<.u~-hosr 
t"d,e " (~\ HIJ rh,lll' reJ~lnon of thC' hOlt 
b\ the ~ratt 

Organ Transplantation 
111 cumrJ-C tll the 'bellch to bed Ide" 
chronulog'l "I ~,)()e 111.lrTI)\\ tran pbnu­
(lOll. tll);.1n tf.lIl'p l.lI1t.U1on imoal]) of the 
kldllt') \\a, .1l1.11mplt h.:d III hurnaru bt-­
tore proot oj tc:J\ibilm "J' emoll! crarcd 
in ..In JJ1Jl1ul model ,lnd In the apparent w­
't:IKe of leukon'tl' chnTIt"Tl. m, The fit)( "-t 

kJdl1C."\' reCl P1C."J1(\ \\ lth prolonged sur­
\ ' 1\ .II (1'1::;4-1962) wert: precondio nN 
\\ ith ,ublt'rh.ll [( ell-bod\ IrradiJrion. but 
\\at" nor mfu cd "1th Jtlnor bone nurroI 

( ell,. 111 1 '11)1 I-ll)() I d~ll\' po rtr.lmplant 
.7..Jrh)(}prme \\ .1' ,ho\\ TI (l prolong kidnc:\ 
,un".Ii III dog-., .met taken to dinic-a.l trUIs 
L' C."d Jlane or \\ 1m mha evroroxle ~13. 
ILlCillopnne \\J' oru\' mJIgillally elf.:cm'C. 
Ho,,'ever I , cnmblllJnon \nth prednoone 
mId.: renal tr.ln pl.Ulrnt10n a pra ned.! -.en­
ICC." h" l"Xpll ing T\\'O fe,lru~ of tht" JII un-
11l1lne rt'~pnll'" that later were demon-
u,m'd with 1I\'(:r Jnci .Ill other kmd oi 

IlT"JIl tr.1J1'pl.lIIe.H10n .md under .ill other 
rl' 1!1Il1t'1l' of 1I11Il1UIlll'Uppre 10n 
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Year 

1963 
1~6-1- 19 5 
1965 
1966 
1'J66 
1\)t~14ill 

1 6, 
1'.1 7-1' 
19117-1%9 
1 1>9 
141>1) 

19- 3-1':1 .} 
19 3 
1973-19 5 
)9 h 
1'.17/\ 
197<) 
11:1 'J 
14 () 

14 1 
19 2 
19 .} 

9 

III <) 

19H9 
1'1 Y 

1 ' 
)'191-1993 

I'J'.I 
I':J '-1-1999 
2\1111 
:?( 13 
211(13 
21i(15 

De cription· 

FiT'it an Kle m the lirC'r.llun: un JUXlli.lry 11 'e~ !r.m~pl~m,lOlln 

C onc~pt ofll,,~ repl.1cement fi T'ir mennoned 
R.t:rul r~orkd of (:lnme rotal bepJIc:"t:tOrn ' and live'r replacemem Wlmout Irll00UnO uppr", I n 
Abdommal mulo"1Kerai tr.m~pl.1nunon dc<;cnhed 111 Ol1nmmuno uPP"",><=d do~ .... 
Az.ldllopnne-p~dnt one cock[JJllIltmduced \kidn~ ... lir, [ [ben liver ) .Ind rccogninon of organ-lOduced rnlcrJn( 
o cnpoon of In iru p~ en 0 n nd procurement I" C,iCUWfI organ' 
Fint J([emprs to tUlhplJm rhe' humJn Itvcr 
£\']den e reponed of bcp.arorropbl (h\'~r- uppomn: ".Kmr() In port.11 \'Cnou~ blood 
uvcr-Indueed tolerance under J horr ~OUT'iC' of ~ulJopnnC' reported 10 dog. 
Fin! live r ~notnnspLant.loon on .lui\' 15, 190t1 (chImpanzee Jonor) 
Chntc.li introducnon nf LG for "ldnq rh"11 lI\"o:r reCiptent 
EVlden e tb:.l[ H LA m.lI.:hlO~ would not bC' ;II m.lJor factor 10 C davenc or ,n rr:U'I plantaoon 
Fl t I-ye:.lr w"\'i\';u .1t1:e r hum3n liver replJc~men 

(ceptane.: ofbram de.1th concept 
L1VCr-lDduced tolC'romce ID pl~'" Without immunosuppressIOn 
FiNt textl-k or... or Iver I:r.ln p1.JntJ.oon b:ued on 25 Denver Col es 
Fun palllmon (or cure) of mborn error of me LJb Ibm wlth liver tr.II1'.opbnarion 
EVl,jcnce accrued tlut tbc h\er ,mrro6 bole tc:'roJ homeo t.m 

D~cnpnon 0 1 me bver' =1 a11CI' [0 mtibod - medIated rC:JeccolI 
PnnclpoU porcJ blood hepa! crophlC f~e(Or Iden1l6ed a' msuhn 

am o r" fa ilure .1!1.1lyzed in tiN 93 Colorado (;l~es of h\cr rr.l.1I pbncnoll 
Improved , Iu h hV'r pre l'naoon pemutled long-dl't:m n.' procun:mem 
\~tenuti( u of .lTtC'rlJI .1nd venou ~t(.. for ci;a\'en " h\ er re\.l"uldnz.ltIon 
vdo ponne; mrroducC'd lor o"h>an O"lrupbmamln mcludm!! mo h,'cr renplc:'nt 
yd p nne- teroid "ockwl maoJu.:ed d imc.uh 

O' 1-.. e.Lr 11 er reCIpient ur\'J\..u rer ned U JOg cyclo>ponne-prc:dmmne 
Rc:'vie\~ of progn:' III lI\"er tran pl:murion gener:1C~ \ .... ld pre d m rere,t of bcpJ[01 gt,l'o 
Inrrodu con of pump-dT\\'t."n \'t!DOVCnOU' bvp:lS \\,tho m ,nocoagulan n 
U A con<;<mu de\'e!o pmenr cooterence conclu 100 th,l[ liver rrao\planctlon " .I ,c:rvlce I '1K3) 1~ tollowcd h) rapId 

prohft:ratlon of traruplam (ent~N world"'1de 
tandJrtliZlCo n o t In ~ i tu prC'>en.rion-procuremem techmque, for c.lcia\'C'TlC mulople orb~n donor. 

Rt've~lb,h[y reported o i 13-aU nu.1lgruncie\ lPTlD) In ltv"r and other Orgall ~(lplellr, 
Repom f ~duc"d- ' Ile h \'<.'r }TJm tor pedilTrl red pi t.'O t 

I:?IJ 

LIver rrlmpb nClntlO of pJOl'nr with hypcn:holt!'ilenllenu.1 vertfied hyp ,m",,, tha t thIC liver ,\ [he ,][t" or .:hol",tt:roJ hOll\eo~[a.m 
Pi t ~C( ,lUI rrJn pl.ln[300n oi h"t:r-conallllllg m ll ltlld'>Cer.ll gratt 
U nt\ e r-,It)' O~l c n In l " ,luttoll =pro\", pre crHonn oi 1I\"r ,md orbc:r "rbra n, 

u en fiJI cxtC'ml\'O: u,e oflm:r from '"nurgtnal" donof' ~portcd 

n OJI adopn n of Pltt .. bur~h POInt n tern for caoUVall" kllim:\ Jnd liver dl,mbu Doll ,"omphc' with Or~,tn Tr.l1l<pbnr 
Act of 1%4 

Po pu! Tlunon f m e " Plgg)' h ck" ",million of 1I\"" r tr,m~Lmt.loon 
C hrucll mcroducnon o i F K SIlt> tacmltmu ')-b~'ed ImmUI1u<uppn:: 'Ion 
Flf\t rep rt of pin c cia\'crt( h\ cr fOr rUII~lantanon unn two ro: ' Irio:nr 
Ft t u.,,, ofl l\e h\er don,)r di' ..... ,d .. ~llenr') 

DI .:O\C~ of donl)r \c:ukoC'.(e ml.ro ' bl lllCTI'1Il 111 b\'cr (and ocher or "ill ) rCl' II',cnr ,pIJCIII~ oTgln .lnd bone m.Lrmw ldl 
tran pldnution on lommon lUnd 

lJdmeJllon of an I~I '" hCf"\'c:t:'n tran'plJntatlon and lIlt~coon tmlltunoh,!" 
LI\ e donor cr.m plmt.atlon (Ii n hl-..id bwr li-agmcnt\ 
Me ha01<m- bJ....,d [Olem 'cnl\ Iffifl1uon\Upprc Ion propo,cd 
Doubl Knockout of POrclll ... Ct I, GT ~ .. cne, ""\'Iull2lIl~ hopn or", hnt_ al '~notJ'dn'pIJm,l!Ion 

11111c41 uo;e o r calero ' COIC Ill1mUnO\UpprC:<;\IOIl 
M eclurmms o t re u rrem hcpaotl' undeT rran'p1Jnr LlUmU nO\Uppres<lon C'luncbtcd 

ALe;, :u\til ~"Il1rl,,'>Cy t~ globulm, PTUl pmtlTln pl:inl l\TIlphopmhii:r.mvc d,..orJ r 

Tht' Mr,r ullt:Xpl'lilled nb'crv.ltinn \\ a' 
hat rejection, thlr devdopt:d lInder ,113 

'hiopnnc "ere t:'3\11\ rt:'\'t:'r ed \\lth tht, 
Iddlcion 01" l.Jr 'C Jme' "f pn,dm"ont: 
'OIth ... r rh.lll bl"j n~ IIlc\<lnhk, ,I' prcnC'lu,h 
hou!!:hL "lonJI\', J ,ucl'c"rul n:Jel"tlon 
<"\'cr".11 tn:quc:nd\' "'," III ( ceded b\' ,\ 

ift'Jll\ n:Juu:u n:qum:l1lCnL IOf m3mtt­
lan .... e' tmmunmupprc,,1011 IFI: I). \1I1.! -

ge'tl Il~ th,lt tht' I!:r.tr"r \ .I" In htTt'ntl\ 
wlt"rogcnu; It ~ ,0 \\a k'arnt'd rhJr hi'[(I­
<'01l1p:urbl!tCY 1l1.1tclllng \\"~, nnt, prcn:q­
Ul,H e' ior 'unc", th.n rhere \Va, lrtdt: 
rhr,' ,\[ . 11 CVHI), ,lOd t h"lr pt:rpc:rU;lrIon of 
r~.I11 ~rJfr ,urvl\.I1 ,llmll( dw.l\' It' 

pendt'J 11Il IIfi:nl1lt' dl"ll~ rrt',H1lll"m In 1.1-
dltlOIl to [hc t' UI "lIlg Lhtr~rt"n c ' ti'0111 
bunt I1Url11\ \ rrJIl'pl.lIH,lw 1rI Il ell , t ' li t rht: 

)~!!:an reCIpientS wert' hought to hJve 
dnllor Jeukocne Chlll1c:rhlll (TJbl ... 2) , 

BC'c..aLU4: r ehe,e .. rnklll. dispancie," nr­
~n cllgrart:mcm ,md ,un,C!\sfu l bone mar­
ro\\ rrJIl'pl.l nt,mon wcre con Idered for 
1ll.lm \t:.I),,; ro lI1"ol\'e tlmd:1I11entallv dJift"r­
,'m !n~'l h~nt~m ExpeTllllenriJ th~rapt"ut1c 

\rr;negle, wert' empmcall\' developed wirh 
tht' ohJelt1\'t" l)( endowing organ ~C1plc:nt:s 



121-4 

Immunosuppression 

Failure 
(JrreversIble rejection) 

Time after organ transplantation 

Fig. l. COl\£ell1p~)r.ll1e!ou, ho t-\t:r<u'-gratt HY(.' Jnd ~rJtt-\~r u,-hmt C;YH lrnmun<" re­
~pon>~ after tr.ll"'pl.1Jl t..1Uon. The! p~cnce! 01 th. weJ "<"r (,\;-H fe'POIl l' l!l "rg<ln rt'dplcn Itnt: tn­

verr"d curve on J gr.r~ back~llfld' \\ .1< not rc.:ogmz<"d untu th" dl'd)'·Cr. of lllKT\XhllnCn~llI III 

19<)2 . Howcv<"r. the dC111omtraoOrl III 1962 1 '163 mat th" HVC. r""pon'e lrej",:olln' I' rc\"cr<lbl and 
m.iI\ be succeeded b, .1 Clt<" oi variJbk wler-lIl\.e (vel! \\ p.m<"i! . .llJO\\cd the pr.K[](Ji dc\"dopmcnr 
at 1I11lnuna,upp"" <lOIl-.udcd ...!mll:JI ur~"'n trampiant<l.nan HGV\). !(r.ltt-wr~lI,-h",c <ij'e.N: 

\."th the don r leukt)lC:: dumeriml-lS OCI­
ated mechamsms of the: bone ITIMrow recip­
Ient wh.tle J\"Oidmg the penalt\· of GYHD. 

T hese ~trategle-> had III C0I111110n the mfiIslOlJ 

of donor hemJrolYmphopOlc!tic l"\~lh mto 
rgan recipie!n that had been lmmun log-i­
ally weaken bv Irradiation .• l11ulymph ld 

antibody preparations. or o ther meam (l.c .. 

onmvdoto:m cvtQreduCtlOn) . Although 
encouragmg e:ll.-penmclltal .... \ul h.l\'I: becn 
reported. \uch protocols have nOt f<)Und J 

~gruncanr ruehl' Ln dmlca.l organ fr.m plan­
tation prJctJce bec;)u e of rhl"lr compkxit\. 
n~ks. lnd unprecIJct:lble consequence . 

everthdes .. rhl body of ex-perum:llt.ll 
.,,·ork dCl1lol15ttated that the c nbli,hment 
of .1 hemarolymphopoit:tic population 
compo~ed of donor .lnd reClplt:nt cdl- ".1., 

pI ,~iblt: In ,orllc llIodel, \.'1rh ~ reJ.onabl, 
low m" 01 (.VH D .Ind .:ould rc: ult I;' 
Jonor-,pccltic wlerdnc . pm\ liling the 
donor ceU conrnbution W~ .n Ica~t l",~, to 

2'1 .. ("1ll.lCrochll11erislll") . Levd, belo\\ th i' 
("mll.mchm,en,m" \ ·Cft' ncrJllv Inter­
preted " elthcr ne~tI\'t: ti'nd111g\ or Jrri­
f u,. 13\ '0 dOIng, ~h~' hl~(()ncal p.lrad\gm 
thac Jttnbutcd bone m.1ITOW .md rg.1l1 en­
~rairmcnr [0 dlfTerent mechJnJ inS re-
411lred no ub~t:lnt1ve re\'I\\on 

\ , nifi.·aliull "f RIII1I' larr"" 
.lIul Hr2<JIl Tran'plimlalilln 

The hl'COrtol par.ldlgm wa~ not hll­
lenged until 1992 When mall number, 
"f multthnc!age dOllor hCI11Jtol\,mphopol-

Feature 
Organ 
TranJplantatioD 

Bone Marrow 
Transplantation 

Host cytoabl.1tion 
HLA m.1tch.ing 
Pnnclpal comphc;lcon 
Immuno~uppre<~lon-~c 
Tenn r. r uc~~ 
I..eukocyn: chlmen m 

'nil th~~peun(' 

other dllfcren (\ . 

~o 
ot e.,entia! 

RCJectlan 
Uncommon 
Acceptance 

o 

VI! ' 
erln,.ll 
GrJtt-n'f\u\-hm[ d,,,,.lSC 
Cnmnhm 

To\C'r:mLC 
VI: 

~C1, ,dis !1lICfo(h1l11CrI\11l1 were found m 
JI1I1lIJI .Uld human r~'l pleIlts of long Uf­

\wing klJne, ll1d Itver allografu. It ~ 
po\tuI~t,..d thJC che l1ledlJll1sm~ of orpn 
en~ra.ttl11c 1lt dl tfered onJ\' In degree from 
thc k'uko(vcc ,hlmcrI~m-dt'pend"'nt QIlCI 

of ,ueec ,11I1 hOllc JIlarrow transplanu­
[Jon Oq~.ll1 ,..ngr,lltlllem w;!, no" defintd 
J, J ·.Irt,lbl~ form Ilf COIer.lllCe thaI R' 

suit.:d trom" rl"pOIl e, of coe.· cng 
donor JIld rcclpic!l1r Imlllune celb. e ch to 

the mher. camlng renprocal clonal xpm-
Ion followed b\' p.:r ipheral clonal de -

CIOIl ." Th ... ~rafc-\"er'u,-hosl arm of lhe 
double-Immune r':dLt10n (the 10\' 

.:ur\,c III l~ l) u u.1lh wa, dilllca!Jy p­
parelll 

Th,.. prerequime to r the donor- afic 
mlerance \\ nugratlon of the: graft. par 
,en~cr !':UkO\;vtL" C ho [ IvmphOid orgam 
md mduloon therc of th ... ho c-ve 
grJft re'poll ' c l3ecame thc multllm 
pJ"enger lcukol·\'tt.' of an organ 3ft 

bone lIlJrrow Ort.t!1I1, rheir hematogt:nOlll 
mlgr.ltWI1 mca thc reciplc!nt \\ '. In 

c! ,c!lIce. the eqll1\alenr of a bone m.;JrnJI(' 

.;ell inii.l~ion Exh.lu,cion and deletion of 
the .umdonor re'porue cxpl:uned the Iw:­
J(teri,til re.le ... oon reversal and ~ubseql1C1ll 
dechnc III need ror lI11IllUnosupp on III 
or~dn reCIpient .. (Fig. \) C\'coabbuon ai 
hone Ill~rro\\. bUI not (If organ reap~ 
\\~l' the .Ipp.m·m rea.o.on tor cssenrially ~ of 
the d l fferellce~ berween thc twO kincb of 
trJn~plantJcion . I1lcludmg the !ugh ri ED 
the- bone m.urnw rc lplenr of GVHD . .m:I 
thc need co n::stnn marrow donors to 

th c Wllh .1 hl~toLomp.ll1 blliry rn~tch 

fOIble 2) Imp rtJntl\.. e, entiaU all 
to.lbl.lted bun e nurro\\. reciplen Iu't 2 

'111.1l! re'ldual population of thell 
hem colvll1phopOlem cdl, (I.e .. mmur 
image Illl~ rnCh ll11c:n Ill) r.Hhcr than c 
plell' btl!ll IIUrRl\\ replaccment. 

Thl unified \l1!'W of transplantation \\15 

contI:Over;lal. m paft becausc it W:lS 

p.loble \\lth do~na.\ that made up mULh of 
thc ioundatlon of tTa.n~plantauon IID­

munolog)-. Onc p oint of contention W2S 

our Vlew [hat hIstOrically rooted ..ttenu~ 
engra.rtmenc mechamsllls (ltsted In ublr 3) 
wert" c!lthcr epipheno m ena or "''afLmIS <r 

'tagI.''' of the clonal exhau oon-deleDOD 
th.n followed the ke~ <:vel1t of leuki :tl: 

migration, In JddJtion. che role of 
numbers ot p<:r~istent cells (the IW­

erochl1nermn) 111 perpetuatIon of long­
term gran ~u f"-Ival \\ n t ye!t dear. . 
th~ cruCIal mcch, 111 m of donal exlum­
(Jon-deletion \v:l) oU gencrall\' co red 
to be ouly 01 theon·. Although we did Dot 

kno\\ It dt the timt'. precISely these: 
were be!lIlJ.( ·,Iddre."ed mdependendy 111 
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f.. . .A,ncgen presenuQon. defective 
or ik\,am 
Anergy' ab ence uf \econd ~II!11JI , 

u[ c :tokine exhau,non 

rbl\t'ne" .lnd unn:5pOn\I\,CI1t"'>' to non­
.:tOPJChll n1J(.ropara~lce\ ee Id.cCI di U\­

n) 

T LER \ 0. FRO 1 THE 
I n:cnn PERSPEt 'TI\ r 
The Ill.lJm hmoCtllnpaClhllI!) <'()Jnple" 

cricced lIlel hanl 111 ufT-lcll recoglll­
n n or~ ~l1d re'pol1'e w, nOllcvwpachlc 
mICr00rj,\':l11l ms and co Il10grJfc. had 
een dUCld:lced b\ llnl..e-rIIJ.::d Jnd 

Dougher!) III Chl' 1471 h. hut che mec h.l­
';m< of 1''1ulre:J II1Unlille l1onre:.ll ci\' i!) 
maIne J puzzle. Dunn!, che e.lrl\ 

19911 • Zlnkan.1 ,eI Jlld hI' J "lC!.ICe HI 

Zunch torl11.111\ pron:'d 111 mOll t· mlcr­

non modd~ chac che .rnnp.lrh,)gen T-c ell 
Olb could be: exh ,lmreJ IIld ddecl·d. 

d concludcd rh,l c rh 1\ 1\ .1' rhe- e:"pI.1I1J­
Don tor the: orner ,[.1tc rh. { m 1\ de\ dop 

o:r InIectltln \ ... ieh 1l01l ...... WpJChl, (IIHr.l-
ellulJr\ \'Iru,e, ,wah cr,lmpl.tl1tatlllll. 

me enOl rI 'tep \\.\\ ml~r.ItICtn l)t thc 
. cho~ell or lr, pt'pnde- CII h"r Iymplwld 
org~m The: prc,e:lh" oi \ IrlI eh.1[ failed 
t re.lch rhe,e dt"~ ri ll.ltIOIl \\.a nor recO~­
nized bv rhe ho\t. Thl' II a, t.:Tllled 1111-

Imr md,ffi' r/'I/H' Ino ..... (.lll~·d ""1/111111' 'Xllt'­
TJIICt') In e '<:I1(e. Zml..an.lgcl et .11 h.1d 
cbntied the mrcrn'\.uinn 'hlp o( immu-
1my lOd rokrJl1lt' rn PJthU~Clh . . Ind had 
defined eolt'rame m term, ,If C\\o C, eli­
ull mCChaJll\111 IlllmUI1t: Ignorant e and 
clo 11.1 I exh.lu raon-ddetwl1. Moreover. 
[he:\ pl.1CCJ rhe'c mechJI1I m in the' 
. me d\,nJIlUl ,'olltex! of J1Hlgell 1111grJ 

non .1\ {hat nt'trJmpl.1Or.mun 
Ollle [he \'If.! I IlIt1~ell red he llym­

phold de rtn.ltlOll\ .lIld Induced .1 "'colvtl, 

Chapter I 06A: L n ti ll l\hcJ I ':~"ac\ o t Li\t' r T r.IIl'pl.mt.lIlOll 

T-I\Jl1phoC)'te ( TL) rc'pon c rhe LlLH-
orne\ m the hlghh- oll(r,llI·d Illodd at 

lymphocHIC l.horJotnt:l1Ingltl vlru In ­

ttoUlon wcre deternlll1ed b\ che balance 
bc:tI"een [he amount of \'Iru, .mngc:n .1nd 
rht" numher of mdu( cd Jl1ngen-~pe iIi, 
TL~ 111 =) ) Al1Jlogou\ hl rh .. maxlmJI 

tlood of pa engc:r Ic:ukonce, Illigrating 
!Tom .1 rr.msplamed 01'1:,'<In rhe cntlL.11 pe­
nod lias durrng tht: tlr ( fl''''' ' day, or 
\\c:ek of ,irll rc:pirc;!tioll. [t rhe Tl\ 
were Induced in uliicieIH number,. the 
resulc W~ di eJ e co trol. It- nor. rhe re ult 
\\ a c1onalexh:1U non-dde[Jon and a car­
rier wndromt: that fJnged from a I'mpto­
mane to progre Ivch l11(1re ~enOll' dl -
ease 'itates. :-.Io mat[t,' r II hJr balance \\<1' 

e,cabli. hed acutdy. perpetu.lcion of thl 
b lance (whether IIl1nlUllir), deletlonal 
roleT:lnce, or >ome \rd~e 111 between) de­
pt'ndc:d on per\lsrenn: "I' .lntlgen With .ll­
Le\\ to h N lymph .. .:l org.Ul The dbllJt\ 
of 111311 JIHount l I' per I'tcnt vlru to 

un i\'e \1.1 attributed W 1[' rt'lolltJon In 

nOl1h-mphoid ICe\ ch.lr wert" 1IlJ.t:ce Ible 
to ho\( Il1lmUl1~ et'feLtor meChJlllsm. 
From rhe,e prorected niche ... rhe VITU, 
Imgrared 't"condanl\' to hmt lymphOid 
orgJn dnd ClIUld \u\t.un ImlllUl1ltl or. a1-
rern.ltin·I)o, l1lalntain wler.lll l e . fhll • pcr­
I,tem .umgen \\'rt' .1 c\\o -eJged word 

Til BOl 0 \R\ BlT EE 
I 1 Il IT\ \ 0 TOtER \ U. 
The lOaltlgie\ bem eel1 tr.lIhpld.l1lJOOn md 
rnf'C.·LtJOIl Wt'rt" umm.IClzed 111 1l.j'J II1d 
.rent:r.ilized to other brandll'j; ot mUllunol-
010 m rhe lollowlIlg ,r.HcmcJ1(· ". V\1!:-rrJ 
non and locallzJoon H~' rhl g,)\'emm~ f'J,­
cor. III Ill1ll1ul1ologK n"pllll,ivt:ne\\ or 
unrc'pomivem' "a II r 1Il1~'non . rumol"'\ 
illdelf, dI1d Jgaimr "eno~r.ltt, .lnd illo­
grafu. ... AU ot rhe clinical '«'Iuno 01 t1";10 -
plJnt.1t10n. and tho e rt"'>ulrlllg trom II1tt-C­
oon b\ noncytopathlC p.ltho~C'n'. could be 
.:orrdace:d \~th the mu{t"'> Of ' Jl1lgration ,1l1d 
rhe ultJl1ure IOLahu.non III rhe re'peen\'e 
.1I1U!!;em The" gr.l), ,m:,, ' betlvC'en unequl\ ­
oeal 1J11I11UnJC)- .md dur blc roleral1 e 111-

c1l1dl·d d dll.'er'liC)- of tr.\mpl,lllt outcome\ 
,horr oi outrighr lellte 1rn: .... eNble n:jCl {lon 
,l! 'CII .1S 1 panopl\' 01 .uu.logous viru\ CJr­
rit"r tat<-... ; all repre el1tcd diHaenr de~~~ of 
pamal coIt-rance. lIch Iml11\Ul()lngcl .. tllll­

prollll\e\" mclud ·d l hrolll< .1]JOgralt feJec­
nOll .md il\ al1.llq.'lIe.<-hroJII . heparin, 

Till' Rt·jt·(·linn 0l'tiun 

Organ Tran plantation 
rh I1ngrl1 llllgr tion e t:lltlJII) tht 
Jl11l \\ lth er.1r1~pIJnrJnnl1 I II rhe !r\'er .\I1J 

.my ocher urglc.allv rev,} cuJ.1rized \1 hole 
organ (Fig 2A) Mowl11cnr or tht p S 11-

ger leukocvte IS selective ar first CO ho"t 
lymphOid organ,. where d clollal dl1n­
d nor T-(ell re pon l: I' IJ1duc.ed The 
. TL~ then car rer [he rran. planted or !all 

J\ well J the penphcrallzed ceU o r- rhe 
\ouree graft (Flg. 2A ) 

Infection 
Th migratOT\ prll1CJple fter infecnon 
b\ nonc)'topachlc microparasires are rhe 
ame a, rho e of pas enger leukocycC\. bu r 

rhe der:ul dlfi'er as boch the pJchwJY) of 
mlcroorgalllsm mlgranon and che targec; 
of the CTL respon e are diCtated b\ the 
tropism of the various pathogens (Fig. 
2B-D) , For e ·ample. be(.1use of the (rver 
tropl III of the hepatitis viru e!l, rhe quall­
tity of viral Jl1tigen rhac migrare~ co ho t 
lymphOid o rg-dn I mall compared Wi th 
thar homing co the (rver (Fig. 1M) At the 
h,nphold org.tm. \'IfU -'pecitic TG are 
II1duced b) Il1fected antIgen-pre enting 
celis di plavmg complexe, of major hisco­
compaciblhtv c.omplcx molecules plus 
pepodes denved from the pathogen . 8e­
Clille the induced Tb then de,troy In­
fe ted ho t cell no marter \\ hen' (he~e 
"non df" ceU, are IOlJted. (he prrncipal 
dtsel e expres 101 I hep. ric (Fig. ~ (3) . 

I'ht' Tull'rant't' Optiun withuul 
ImmllnU~Upprt· .. ,illn 

Organ Transplantation 
Exceprion ro the outcome of immunitl· 
I.e .. reJe cion) 10 untreated cr:lmplam re-

oplent!> Jre rare. However, lIfetime coler­
allce: ro li"er .ll\ogr.lft\ occur, wlchou r 
therapeuol. mampuIarioll in about ~O".I., of 
ombred pig recIpient . 1nd II ich near 
1 no'}; regulantl' uSlI1g -elected donor-re­
CIpient rat trJII1 u)l11blOdclom. and the 
m.IJorit~ of mou e \tT:lln ,0mblOatiom 
LC\, well It'ukol ~ te-c:ndllwcd rnnu,c hean 
:lnJ kldne~ allogratt .rl,o rehabh dt~lIl­

duce tolerance .. 1.Ithough 111 far (ewer ,tr .. 1r1 

comblndtlOm The,~ 1l1tldeh of ,ponca­
I1C'OU~ tran plantatlon reler.mce demon­
)rrate thac graft-mduced mUllUl1e nonreae­
oVlrv i\ I nornul potential option oi che 
ImmUlle re,ponse (Fig. 3A). Importantly. 
rhe . pomaneou\ toler.mce" mdY bt.' bro­
brated In , orne of rhe,e ll111dd~ b\ .Idmini\­
cering loul1unO\upprt" Inn , 

Infection 
Atter 1110 c mt'elClon by noncytopatruc 
par.lSite~. the baLmce betlveen .lJ1ogen and 
antigen-,peClh, CTL nIt!> \\'Ithm a fe\\ 
\\ ec:k (Q 1I11111uniC). The cxcepuon In 

which pmtt.'l m'e InmlUI11C\' rTequt"nth do~ 
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Fig. 2. TIll' l <m""llIt'1H ~ n" IIItl~"" 'prc."i Jud locJlil.inc)11 'Ct .c'Xl \\ ,th IIl"r or "th"r I..lIId, 01 urpn Ir.II1'pl,lIl{.I­
{"HI (A) . \\ith ",r31 he:P,lltll' ,nll"llln, (8) . \ldl,1 hlllll.lIllll1ll1l1noddilIL·I1< viru, HIV 1I1k"UI0l1 (C) .. Hld \\Hh.l 

p.llln,lIl.I" Hlml"!,.du\"IrU' I( \,1'" tn["" (D) ( TI ,LHOhll I-hilipho Hc' 

nor d~wlop l'OI1'mut~ ,I collcltlnn \)tolH~ 
of rhe: world' I11mr diifi, ult-ro-rr~,Ir dl'­

es It:.~ .. .1l"ljuired Immunodt'licie!l":\ "11-
drame 1 AI]) I. 11I.~p,ltIm. Jnd malJn,l) 

THER\PEl Tit I\IPU( \11B 

Infl'l·ti"n" '" ilh '\11'11 ~ lI'Jwlhi,' 
\tic'ruurrtnni III 

[n Iqy~. Zll1kern .lt-~1 .111<.1 Hcng.lrmt:r di,­
eu cd the ,·olllpJr.lli\"t' PJthophv"111 h') t t 
H I V a rerrovlrus) and ht'p.I[HI' U \'Iru, 
(fHUVI ,j I> l\ \"Irll') I!l rhe l.nncnr 
Iargel~ de:\"e1ope:d "1[h rhe:lr '[lIdle' of (he 
I~mphoc\"tl( honolllenll1gm \"Iru<, .111 

It ,ru ) The aumor, Jrgued rh.n th~ 
con equcnc e- of HIV wcre Colu,ed prlllCI­

pall'\.'" h\" \"1m -,penhc .-\"ro[OXI, T-Ldl-nw­
dlated unmunopJcho!0t-" rather dun h~ 
dlrecr (vwlvo( etft'ct\ or Jm orll\.'! nll:ch.!­
m m. Tht' cl:nn~ 01 cht"lr .Ir!-'Ulllt'!lt I 

ho\\ 11 111 Fi~n 1(:, trer H[\ JJltl!,!.ell d<:­
trw,," to h"mph,)1d organ' b\ llIrCl rt'd .:Iell-

drtnl l ell, ,Ir other ,1IH1!!t'll-pr<: ClltIu!-! 

Lel1 .. \ l TL fl' 1'011',' 1 IIlduCl'd thJt t.lr~et 
( I)~ 1 hdpa Jlld 0111 orher I!IIl:lt<:d Lell, 
\). \th the ,<:1.:(((\ t' ,k,tru "nOll o( lIJ1e(ted 

C. 1)4 dl Jud ("\l."11tU.I] deUlI1.JtllHI ,If rnl' 
IIlfectcd .1IHI)!:t'II-pft"l'lItin~ I ell pOpU!'l­
tlon. tht 1ll.lde 11l.1(d~ r '11<"\\'l'd HI -'pc­
.:\1;( CTI ,lurlL' I' "'bIll t;xhau<r .. d .11ld 
deleted. ,IllJ ell'tHuJll\" the entire: _ T l 
P"l'ui.1t1oll ,hI tIldIL" Thu . th<: 1Il1111UllllJ­
ehu"11( \ 11.-:\ I I) .... I11J) hl prelf'nt<:d ,It thl' 
ouc,,'r \-1\ .1 ,nnlll,( ( TL rt"pllllw. nr Ilru-
11.Hl\eh. rhc' fl"PUlI't' I1U\" c"au'.: IIlllllllll0d 

eli It'Ul \", 1 II<' (lurCOl11e Irom rht' t'\ ~ IH' 

,hc \\"11 111 FI~urt' 2( dL'pend, cHI the h31-
.lIll e c·,t.lbh,ht'd .H ,Ill e,lrh arne her",,'c'!! 
the Jllll1l1nt Jud hx.:tllzJt1on of rhe nru 
wr II the (. TL re'p,)II't:: ." 'Imdar pachu­
!!t::I1t"I'. but wah \ ,lrJ;lhJ.. nr)!t'!' .1Il.:! ntlt­

UUllt' . pep.Illl' \\ 1[h .111 Ulll1lYCOp.lthlc· 1111-

.:rul'.IfJ l(l" ; lilr ,,'\.llllp!t:. h~p,'ml' FlO-!: ~m 

.md l'LO!1IC~,a1 )\ Irll hS' 21> 
I WI11 rhl' p.,m[ ot \ It\\. Zlllkerll.I~e1 

,md Hel\l~.lnllt'r h,ld 'lIl.!:~t"'rt'd III 19')-1 

rh.lt rhe fOrl' I11(I'l tht'r:lpclItic obJe 
ul1dt'r 1\10'[ dr~ lII1l'UIK " I' to hom dlt 
exrt'll[ of [h<, 1I11~'red Lell Jr~ ,or 
'11l11l.11 rerl11'. [II rniuu~ tht' \1r.tl1 d 
rc trKt It' ,pr.:.ld TIll h.1' IIKt' 

complt,ht'd 111 H 1\' p,ItICn[' \11th n 
dille ,lIld prCHt",I,e inhibl[(lr' It aJ 0 

pllIlltt·d nll[ Ih.n ulln' J IJrge targtt IS 

t,lhh,hed. the ddlber,lre re,urn:coon 
,tn 1Il~ -T L ft' P,)I1\l could hal"" the 
trou' '"C lll"':Ljll~IILl' til \\,d~ prc.ld h 
kdhl1~" It \\ J 'll~ .... ~tl'd that J bener op­
tlO1l LInder thl''''' llrCUIll,r.IIll"'" n be 
rhe: IJI111I1I,rflllllll ,It T-edl-dlrecred I 
Illllllc)'lIpprt' 'illi In JlN tht' righr am 
w prt'\"e:!1t rhe l TL-l11ediared desuuCtlOll 
of llIa,,,Vt." nUlllblT' f)t ho" (eUs. but not 

l' panel [ht" t.ll"gC[ t(lf .mad. from a 
l.·nn~ CTL dllllt:: Thu,. rht" therapeutIC 
11111 111 .111 lIltr.lctJbl.. lIoncytop1thlC 
p,Hh()~CIl III ,'l'c[l 11 \\'olllJ bt" to predict. 

III IIIlmr .. md l'Lju lhbr.l[e bendicial . 
liKe' bt'twel'n p.uhogen dl trlbuoon 
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Time 
ig, 3, Or).:JIl-lIlI.lIl«,J wicroll1 ', A: '>PlllH,lIh:nu, !lIkr.IIl,,' IIldu L',l bv [h~ li\ cr III ""pellllll'nt,11 
odd, 111 which rh ... h,,,r-\·cr,,,,-!'r.lit l111111UI1" n:'PI'II'" IIldll,c,d b\ thc' IIllgf.ltllT\ dolinr I .. uko­

""t~, I' t 10 \\eJ\.. til dillllll,l£e dl< donnr .lIltlt!:(,1l Jnd I <"ll.Iu'I(',I,lIId Ide'f<'d the r1'" .111.1 "Ill 0" 

.. e • 11I/1Il1/1'1I' rlllll I,", \1.11 nl':I1.111 ,,' III el\~r.lt!/!1ent dt'PClllh (In ,111 • .11 IUl11lwr, "I p<r'''It"IH 

nm Icuk(lLvt" 1111< ro hll11erl 111) . Th~ Ie, \\t'llleuko, v[c-ell.!'l\h'd h, .ur lIhl I(\nc\ .I" '.11, 
'",)t-lI1dllLe . en~r.,lrlll" It bur 111 ,I l1l11l'h '1Il.llkr Illllllb ... r or" IIlth.i.1 B: ImllHIIHl lIpr~' ''''11-
'J<,d [<ller.IJlt" III or).:".1n [r.lI"pl.lI1t 11I11(kl, 111 \\ hl.h rhe r"clp't"1IC rt r'''' c rh.ll lI"rmllh \\<,ul.l 

C111": n:JCdIUII t./.hlt .. 1 1111< I rcduu'J Int,) dderJbk fJl1g" , '""111/11'" ,11", III" . "Ith .• hurt 

UN, elf c,lrl, po'ttT.ln'pl,lIll 1I111llllIlU"lppl' hilL LII.-llllh tolc:r.an " nn ·11 ppm: l1111I1un'''lIp­
PWoSlUIl \\ .' tir,r <111\ 1Ill"III,'h d .. mOI"cr.HcJ III .111111' 11\ 'r r~lIr"'1H c: -\ "h~LIC:Ic:,ItIllL: "Ill l'-

u~ncc: 01 c '«',,1\'," pmph\'llcCll ,I\crtIllIllUlll""pprC:"ICHl (depl<rni nil IlIulrll.1\ ·n.1 b .. r "nh 
.,-h"h dnn,tI 'xll.lmnnn-ddcnnrl I' II lip IIred Th. 1Il1tl.II~ u\l'nr~,ttt",l rlllrlCIll IIIJ\ b,' "'lIIl1nt­

It\! tn \tnlll'(~,unh Im:h 1Il,lImell .. llL'c 1I111l1UIlO'Uppn', "'11, III undl"1f ,I' i CllcC! oil ro" l11udl 
mmunl> "PP""\lOIl rh If \\, 1111' fl'''' 1~"1I1"d 'Illul 211111 . T"\. n,m rl.lllunlll1 , 
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the .lb,enLl' of 111 11111l1111l,\p.HhnICl~I" T­
. dl re'fh11l'C:o 

The' Ortlun hnl!raftnwllL Ohjt'l'li\(' 

t ompar.Jblc .1Il[t~ell C L b,ll.lIll.C' 111\"[ 

bl. t .... )Un .. ! md 'CP! ,t.Jhlc lor ,uLce:"flll 
[r.JlhpI.1nt,HlCln. The best I.'h.ln.:< to cs[ab­

Ihh I 11.l.IJ1ll c ,dCdlwh 1,1 '0nn~ tOler:lIlcc 
I' Jurmg tht' nr,[ le\\ pO'ittralhpl,lIlt \\"ct:k" 

dunng \\ htLh the 1Il;1''::l1ll ,11 dOllor tt'uko­

c"tt' IlIl~TJOnll pm\1dt's thc llptllllal ~ondl­
non, t"(,r rt"("lpro.".ll t'\h, llLStlllll-ddetJoll f 
the doublt'-lll1lllulll' rt" p Il\e" Fi~". , Jnd 

.Hi) It \\,b ob\ iOll' rhJ[ [hi' olll-rill1t'-oll!\' 
\ \ indm\ of ,)ppornltllt\ cmdd bt' nJrlU\\cd 

or do,cd b\ ,0 Il1Uc'h proph\"lactK 1111-

Il1UIlO\L1pprt""IOll ch,lr L·!.'IlJI .1([I\'.l£lon " 
,uh\'crte"d To [h~ t:xrcllt rhl' \\crt' to occur, 

1.)[<'1 rniunioll 01 [he prilll.Jr\' O\'t'nreJ t­
nwllt prt"JlcrJbh \\ould 1t':Jd rn rt:co\,t'I"y I' 

rhl lIlt'tlt:< rJ\eh dt'Ic:."(ed clont' \\ l[h rhe 

hll ie.1I come"<.(llt'!l"t' oj" ddayt:d rcjt'("tion 
(FIg :1 ) t't. rht' pt'n,llr\' or ton 1m It: im-

11111nO, upprt' ,WIl dllrtll~ (hl' critical t'.1l"ly 
penod 111,1\ bt Irrl'\'e"r~lhlt' rl'je"(tlOn . III 
~ (1I11. It \\,1, 'U TL:e'led (h.J( chi' dllt:ll1ma 

could be- Jddrc:"i~<,d tw ,lppirCJnll1l of ont: or 
hmh 01 the" rht'r.lpe"lttl - pnll .. tplt', dtpicte:d 
III .. olllbllU[(On In fi!-,'Ufl' -I 

Th ... hf'r prtncipk • .. hm'l1 llone: in FIg. 
:1U) ("OIl'N of um11ll'tra[(J1l of no mort" 

pn'tIT.1I1'pl.lm m lI111ITlO~U ppr""'lOn chan the 
alllount ncedt'd ro prt"vcnt Irrc\'t'Nblt' Inl­
nllIrle-lllt'duccd dol mage", Be('llI ~e" of hi 0[0_ 

~Oll1pa(1blht\ .Inti orht'r lonfounding P<1-
r,lIltC(c"r 111 the" hUIllJrl P<1puiJtI(Jll. ~uch 

Ide.11 inUl1UIll)'lIPPfl""IOll III 1IldlncillJ.! P3-
tlt'J1[~ (JIIIIO! ht ,l(curJt.:h pre"illctt'd With 
[he" ",'colld pnlKlpk ,rl', Iplt'm prnrclr­
Illent), ho,\( ~llbJI 11l1lllUllC r"'pllml\'e"I1t" 
e,lIl h<, n:dll~t"d b\ IH1 1I1ll\"c1cubLlm' cOl1di­

Ci01llllg bdore ,Irrlval O£- dOllo r Jl1tlgen, 

tht'rt'b, bnl1~l11); rill ,lIlrlup,lted d nor­
'Pt'ClriC IIlI111lUK' rt"'opnn,,, m(o.1 1l1llrt" t:a~ll~ 
ellncroll.lblt' ,md dl'le:[.1bk r.1Il:': \F i!,t -I ) , 

1 ht' rWI pmlL Ipk h.l\"L' b.:en .:ombl11e"d 11\ 

,I pr.t nlll rc ~il11ell Ihlll.'.1 1Il~t' hrg.: dt"t' 
1l1".111 mnhmphmd .lllnhoJ, hdore tr.ln' ­
pl.ltH3nOn iilll()\\·t'.l b, 1l111llll1JilmL PU\t­

trlmpl,ult rauuhlllll' 111<11loth.:rJp' \\"ith thc 
IIlte:m UI- e\'t'lltu.11 \\ ell1ln!; (Fig . .1), . amt.lC­
tl)1"\' rt'lIlr., 111 h\"t'r Flgo (II .lIld Other land, 
)1- mgJIl rt'llpll'll[ \\ HII reduccd O\'t'rall .:x­

rO\lI rt' to 1I11111111l0\U pprc"l L)I1 h.J\'l: he c"11 
obf.lInt'd \\ Irh (hl' 'tnkln~ t"LCp[IOn o f 
hn'r rt'llpIL'!H\ \\ htlw hrol Il end-'ic,I);" 
hL'r.m, (1l111r~ \\'a, ,lu,ed lw hep.Hltl, C 
\ lrllS II H 'v! Ji,cu,,, III roLl",\-,) 

Tht" frt'ljue"l1<' \ ,Ind <,\.rent to \\ hll.h 
drug \\cJl1mg L,IIl bt: JLt"o mp/r\hed 1Il 

hl.'pdml -frn' 1I\"l'C r,:clplC:IlC\ \\ Ith \lI ch 

rnla .lnll'- t:k IItr,ltIl1~ I 11 I!IllIll 0 \ uppre'~IOI1 
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Fig , -I , Protocol ut ' ·wl .. r;mct: tnt"ndly ' lfllIl1Unmllppn:<Slon tnrrod :II 

r1w L IIIVt"i"'1l"\ 01 I'm,huril;h M"dJ(,lI ( 'emer -\n Jll[llnnphOld ann 
IIIhhl<lO pnor to ,lrrl\.I1 " I III t1ju~r.tri reduce, [he ,mGClp_red .mtldoQOl' 
rl" P(HI'< inTO 1 mllr<' re.lruh ddt'oole nnt«' Jlh.! .I1l(l\\"' matnu:n~n[c 
l11ent (II bt"!tl" With J;lIh mlmmht"rdp, to \\ h,ch utttC!r .tgel1(>; .In' 

VII!,. ror r".Iecrion . Weaning from th,' mOllothl."rap'" mJI" be p<>-.<tblc 
rh .. ,nwned , lin' .. I ,I( the bo["mlll ,hmn th~ u,",dl) \uem ~ft \ 
ho,t n.' auWI1 ~hllWI1 more clC.lrl\' 111 FII~lIre IT,. (TamplJl1 tJuon 

Fig , 5 , All eXJlllple of [hI." ,(Tat"!;' ,hl1wJ1 111 Figure -I . A wC)rrun 1I.'\th . 
hl-p,ltll hem<l nglO~nduthehnmJ who \~," !I1hm'd WIth :; Olg kg J.lI 

1I1llqt~ l<\lobulill (T hYnll1~obu lm rnor to lin:r aI!O!l;r.1!l re\,~u 
nO! lJcrohmm TAC rnonothcrapv \u, reduced from dallv to t".'el'\" 

,cher dJ~ Jt 1 fill d.l" . ~nd to ~lJ1C" P'" w<""k b\ jll munth, Tn:amlen\ 
'topped .u ~:! month , She ha, bcen IIl1 I1lUno<u ppre",on- free fo r I j 
l"eJr. '<"Tum bIlirubin JJ1d meoL<u re , ui heparL' pJTcnchvm 
h.wC' b""11 norm.11 throul/:houL Alchnug:h enzvl11e level, h2"" ~~Il 
rhc,,' hJVl howrcd Jt 1 hlgh nornlJI r.mg<' or ,hghd, ' ~bO\'e lI1et' . n;)CL­

[1011 Jt n m"mh,. whll h \\ J' rrea cu \\ Ith I g mc: rhvlpn:dnuo 
' C.UT .. ,eruJ11 !p ur.inm - oxa)OJ\ctlc· rr.II1'dIll IllJ'C (~(;TP. tr-IlI1m.l-giu 
r.1J1'pepud.l\" 
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Fig. 6. PJrlcnr lIld f(r:llt urnvJI ,,11','1"1 "nd ,-urn.'m tnllllUn,hllppr ... '\HIIl l/,d" II ' 01 hc·pJrltI'-tre .... 
pnm.lT\ hwr rr:tll\pIJnr n', I (-'I<'IH CTl·.Hl'd In PI[[ hu~h with tht· prm' lpl ... ,)1 ImmUIl!l\Uppr<' IIln 

own III FI~'Ure -I . ,lIld """ll1phhcd III Fl~lrc 5 L.Jr prcrre,HIl1"m \\ 1 WJ[h .1n Il1l'mlOI1 01 ;, 
rug . • r~bbtl mt:Hhymll \ [r :I"hlilitl , Th\,l11ll~lobuhn III = 2.' RI '/" prerr" Irm ... m \ 'J ~ \\ Ich 

In _' .1IemmzUll1.1[, (C ,lOlpJ[h n = .U!) 

Iu vel to be Jcrermine <- omplt're.-top­
plge 01 cre,1tnle:I1l hJ ht't'l1 .1tCempced 
only III 1 few or rht:~t' r .... Ll·nc L.l~e~ . How­
e..-er. [he t ..... lslbilav of hher.H1on from 1111-

muno uppre~'1ve drug" I' e'>IJe!lt from 
obse.-rv:mon lIi our hr,r 111 I It\- r r .... npl­
cor I 4.11 lht: UnlVer\lt\ 01' <- olor.1Jn 
'be[wecn I ')fl '\ Jill.! 19 II .md 1(, .Il r1w 
O1\'t"rtr~ ot" Pimburgh \111 c.lr!.. 1 ~H I} _ 

Thlm·-fi\·e I-" Yot) of chI.' 21 r I p.m .... nh have 
no\\' rc:ache:d or pol>~ .... d chelr pmrcrampbm 

ver .lllIllWr,an (FIg "' 1 Thlr~-[Wo pJ­
Dents i IS'i',, ) .Ire Irill .Ilinc from 2~.5 to 

35.- po,rcrampldlll year I IllC.1n , 1~ I =-
31 D) and rhet:e.- dIed Jti:er 25 vear" !Tom 
lun~ dl e:l~C: (no. 42 m Fig -: ). \\' ld<:~prcJd 

mcta~rJ'<' hulll (Oilm \. ITt mnm.1 II,) K2) 
and de: nonl HeV IIII<:L[lOn 110 YJ . 

ImportJlld) 16 nf ch~ :\ ljU.lrtcI -
(cnrun ,un.1\·or~ Iud period ' llt .1 to 11 
years otT Immullo~upprt"'ioll . . 1\ illdicJwd 
b the green pornon oj the honwmal 

. 111 Flgur .... 7 InS of me.... I h rcnpI­
cm . llnmuno uppre"lon \\.1 re limed, 
but nO{ becau,.. Ibre,lkthmugh reJeuion 
tn an\' c.d$e Tht' r .... J'oon ior treatment relll ­
mrurlOIl In (\\0 patlenc, \\',1\ h\'a r .... rr:ln~­
pLmcaoon nece\\ltac .... d 11\ mrracr,lblt: bll-

.' tr.let lllmpJiGIOOn, (no. 2112 in Fig -; I 
or bec.lu e llt He hep;l!\m (no. 123) A 
thud reCipienr, whose c\,c!osportne-ba, .. d 
lom1ullO\Uppre SlOn w;)\ ,ropp .... d .lfc .... r 1 I 
\' ar . was rt'rurnt'd to rrcJrmelH (, year, 

bter beuu e 01 cadaverIC kldnev t an.­
lamJtllln (lin 1 q 1, T hc ncher rwo reclp-

lell( ' who \\. .... rr .1 YmptolTlJrt( Jnd hold rt'­
Jt'Ctlon-free blup,l .... , \\cn:: rc\cJru:d on 
trt·.ltlllent hCLJll\t: 01 pJCJenr JIld phy 1-
Lidn In\.lel\ (no>. h-\ .1Ild HIS in Fig. ~ ) 

rile' Prin' uf ( hruni,' 
IlIInlUIIH upl'rt' .. illl! 

The com .... quel K.... of ,I dCL 1'1011 CO reo umt' 
unmullo\Uppn. ... 'lOn \'.,chuur J ckar JU ch­
cation nla} nm b ........ \·Jlu,lblt: filr yt'ar\, or 
dCLJJ .. \ . Wh.:n ,I detJtlcJ J. cuunl 01' nur 
210 first reclpi .. nr- \.\ J' pubh hed In che 
June 1)93 issue or HI !"lIl'/t''';)' 511 (23" ,, / of 
che.- panem ... had ~ur\'1\cJ tor .j( le.lr J 

d .... LJdc: l m~Xll11Um, 2., ~ e.lr, ) H(1wt'\'t'r -
h.ld ,hed from 1 to II \·e.-.lr .1her theIr Il lch 
.1l1n1\·er .11"\. kavlllg -1 3 211 . -" ,) Ur\IVlJr . 
Rt:JcLClon h. d nOl -Il"cd ,Itl\ 01 the IJrt· 
dC:Jch, . Imlead. me mmr ( ommon l.:mJ.J e[J ­
ok)b'1t:\ w .. re hep.mo . mhcr lIlfi.:cnon\, nlJ-
4'11.lI1[ nel pbs1l1~ . lnd drug-o;pt"cllic ,Ide.- ef­
fec~ The ~dl11t' pJtt .... m ha.\ bet:l1 apparent III 
chI:' further ,hnnklge "i ·ur..-i\,ol"\ bemeen 
1l)9} and 2()():; (from ,lJ to 11) tor TL-:!\on 
ocher maIl reJecoon Chrol1le Imrnunn\up­
pre<;,ion clearly h.J heen rhl' pnnclp;ll dlr .... ' t 
or lIlrurecr c'Ju\e ofl.lce' lllurt.11tcv. 

Orllan f.Jlj!rafl nwn I 
in HO-lnfN·lI·tl Pali"nl 

A..lrhough the Importance ot r~ducl11g or 
el1mlll ,mng I()n~- tcr lll 11ll I1lUI1l1'llppr .... '-

,Iun " de'Jr. \\ hl'lI the' wlerogt:!ll( ,trJtc 1\' 

J .... pltrt:d 111 FI)..'Ur<: :; \\;], applIed tn He\;­
lI1iCdcd !t\'t'r rn:iplel1[\ , ch~ remit, ful­
tilled che 1 <}lj4 propheL \' of Zmkernagd 
Jnd H .... ngarmer. Flr~[. the IYlllphoid de­
pleClon c<\mt:d \'Jrel!lla Then. \\ hen lacer 
lIcemprs were made to \.\ eJII from 
[acrohmu~ mnnother.1py. tht' heavlk In­

fl-crt'd !tver gr.lti: \\ <1\ targt'ct'd b - reCO\'er­
ll1g C TL. re lIltlng In C:Jrh ,md ,('wre re ­

,:urrc1lC H dl't'. 'I:: Wlrh rec gnmOJ1 b\' 
Eght .... s,ld ,l/ld Fung e[ .11. of \\ hJ~ had h.lP~ 
l'ened. th c: t:xpian,tl:lon 11,0 \va< Jpparenr 
for [he worldwld .... epid .... lnl - of H re.--

urrenc,. chac '\3\ .1 ~oCtJced wHh rhe \'ar­
illm regimem oi \'ire11l1J-inducll1g hean' 
multiple drug imrnllllOSlippre, Ion Be­
Clmt' ~rrong prophvlactlc im1l1uno~up­
pre~ IOn (ann t be dl1l1nl~rered lIlddi­
nicel\ wirhouc f.lral ( on~equt'nct:'" 'uch 
tre tmem .... venru3lly 11lU r be reduc .... d 
The cons .... quenr CTL recoven' wa\ lead-
1I1g to \\1dt' pread de~rrucnon ot infected 
, !Iograft cdl III che '3111 .... wa\, .1\ Wlch th .... 
we<lntng of our l\'mphllld - depleced p, -
[Jent~ 

In -nntra.'.t, I1ghl but \ononuou double­
dru. inul1uno~uppre 'Inti '" Ich tacmltmu 
and predJ1J~one has dllowed me.- ,y~te1l1anc 
tkvc:lopmem oi ,1 rc'l,ltl\'eh JS\ll1proITIaClC 
LlrTler ( J[e: J ,uble <:qutltbnum berwe .... n 

H ,V .md H -spenfil CTL. Thus. rreac­
ment protocol. lhac nuni ll llze dl"ea e re­
currence III H V-intected liver :tllografi re­
clplt:nr IIll1't balance rhe desm: to reduce 
11I11l111IHhUpprl'\\IOIl or mdut'e JllolOlt'r­
.m e \\ ieh [h .... need lO prcvenr JIlmlral llll­

!11unop,uhologv CurtJtlmem of [he 'PI­
dcnuolo~c lmplicanon of producing 
H V-L'JITler reCIpIent' . . md ot the proba­
billt\ of lIhldiou, dl ea'~ reCUTTt:nCe . \\'111 
depend on LOnWnlllet1C of the \' lra) load 
.... rich yet CO be deve! ped HCV-~peC1tic 
drug'>. One :lIldldJre 1\ che prorea~e tn­

hlbnor Teccml\ de<;cnbt'u 10 H..,',IIII""'I), b\ 
Rcl\ .... r et .11. 

1 u nlnr '\u rwillan('c ' 

B\' rh .... l.ue 19611\ . thert' was -:oll\' incing 
c\'ldence cholt 1I1lmunmupprcs ion in or­
_ an r .... t:tplcllr' could re,ult 111 JCCldem I 
engraftmcm of donor nu!tgnancIC:'o. Jccel­
erJced growth of nlJnor me casta es, or the: 
development of ne\\ 1l1altgn.ln~ ie~. Ue­
( am .... rhe hl~he\t risk from [hc't' COil e­
quem_t'\ h. \ been 111 liver reClplent\. hver 
tr.1nsplam ceme~ have bccom .... hot bed 
01 oncology research. Two tumors ha\'e 
bc .... n of partIcular tnter<:sc because of thelT 
eoo]o!p( J!,\ot'lJnon \\1£h IIlcracdlular ml­

croorgam~m . pomramplam hmphopro­
hferJo\' .... 01 l)rdcr, \\'1[h the Ep\c .... m-Barr 
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Fig, 7 , Tit, F, p,mellt' rn>lll the lIr-t 2111 \\h,' 'lin I\cd ~~ ,H nll'n' \t' ,r, n,r It\cr fl·pl.I<t'lllcm 
II the LdllH:r 1(\ 01 C"IOl.1d<1 II == ' .. Dr UIII\cr,in .~r I'lr. f,urch n - ~" TIlt' tll1ll' ,m (rcJI 
JIId otf g-recn) InlmUnO'lIpprc "nn 111 lOdlndll.1I r.ltIt'nr ,In' 1~'l'La~ '.I 11\ tilt: hUrLwnul "Jr­
• 'ote th~r II tli the \~ ,nll ,un'l\1n!! I'<"Llrlt'nt< h,ld rar.lll\l,l.lIIt,IW>I1 R -T, 11 ttl 2, yur, .,ftn 
rh,' prm1JJ'\ pro«'dure 

\'I ru .lnd hepJtuu:!Iular LolrnnmllJ \\ Ith 

HBV T lw pmttr JI1,piJm h'lIIphupwltfcT.l­
m;t" d l<ordt'f<, mn' t of \\ hleh Jrt' 13-cdl 
hmph oma.o;, provH,kd the nl'\[ UOt;<jUI\'O­

, 011 proof r illlll1Ullt" ,urvellJallLc ul J hu­
Illan Ill.ll i gn,mc\ \\'hel1 [he\ dl~appe .Ht;d 

aft a \\'lthdra\\Jl of T-cdl-dlrected 1111-

tn llnO~uppre Ion 
The po, Iblli[\ lit" prC'\Clltln~ nru\-JS'O­

Cl.lred tumor, with \ In lIle< \v , dt"Il1OIl­

'tr.l ted b\ HIllel1lJIl wIth prnof of pr 111<."1 pie 
'tuJ lCs 111 pmnJt(. ... of che 'llTIhlll \ lru 4' I 

I, V.J" I \ITlI', .lnd ~xtcnded W hUIl1,m~ 211 
VCJr I.lta WIth thl' re{Omblll.lllt HBV \';lc-

('me u'l.lk Tht: t 113 V-J"oOJ[cd hcp.1to1l1J 
lOllrt!l' \\ ,J' \'Irtll.llh dlInm.lted 1Il 111l11l1l­

l1tzt:J ~'I,tn popul.ItI11Il' HIl\\ tht' .111[1-

HBV-induceJ ,lIlrioodll'\ produced b~ thl' 

\ JCl'inl' IIHl'rrdat{ with T-,- II 1!l1l1lllnlt\ 

hJ' bl'l'n [horoughl\' ,rudll'd \\,Ith km pho­
l'\ til ,honomenmgltl \ lnI' ,1110 t:xphtned 
b\ Klel1l'rl1lJIl Thl' rc l".Ir, h Jnd lhl'r.tpell­
n, "pr"rtllllitlt" "pt'II{'d h\ lht',e mJ 
llthl'r nh,t'r\ ,IrIOn' I' eno \'d'! ro dWl'1l nl1 
here. ll'\'ond {'ll1ph" IlIn!! th,lt rhl' tnt'cha­
III 111 VlllllllHIIlt: r\; 1(,0\ 1[\ Jilt! nonn;"L­

tl\HV to tUl110r Jre he ',Itne I' rho,l' 'If 

tr,ln'pLlI1tJtI<1J1 

\uluimmllnih 

Tht' ,hlllll'n'lIl-depelldellt llle,h,milllU 
,,( 1IOm,',ll [1\ It\ Co .IUl)~rJit ,Jll of " hlCb 
lit-ren,1 tll1 IIlohIl,' kllkllc \te, ca.n be 
Idl'lItlti,'d III .1 l"nrlIlUUIII ot' cla\~c toler­
.HllC IIlodd, thJt bt'~al1 wi th th t' 0 ~ 

fjon b\ (h\ell 01 mixed blood c~n 

ChlllleTl'1l1 III tr"l'l1l.1rWI (.Jr[le,.llId en.kd 
111 1'1')2 \\ Ith thl' dl,em'e r r or' rru­
' rtlChlllll"rl,>111 1Il hwr Jud other' of 
IlrgJIl rt'llpiellt' FI~ Xl, f hmoncal Ill­

tL'fl"t. P,lul [hrhd! fc-,'o.mized mo~ th211 
J ct'I!tlln Jgo th.1t J pJcit'llt\ m ,ues c 
be' Jt"'tr '"ltd h\ .111 If1Illllll ll' V tern run 
.lInUe k, Ehrhe h\ term of Irllmlr ~U/" II\tlt'lU 

" todJ\" ,llItol mmunc: dl ~a,c He 
brl' d th~t tht:n' mtl';t bt' mechan IllS to 
pn'\TIJI thl b\' ' , J rt'~1U lator\ C D­

trt\ lIl( t' l\ \'t~c ullde"l nhed" In the COD­

en;c lIf 11l1I1l1lIIOlo~" dl'"nheti hert, tht 
'OlHrt\,lIllt' eh,lf Ehrh.h en\'I ioned c 
\"t ... d 01 tilt l1l<:c h,II1l'II1' chat have dr 
tr tI1'plJIltJnon tc,l'lblt". 

\ [ED F()R (]J)~{ RE 
-\ C ohn<:lll rrotill" 01 1l11l1une ,-un Don 
Jlllj g<lQ:rn,II1Ct' hJ' t'l1lt'rgt.'d tiom the 
<rudIe, of rrall'p1.1Ilt.1C101l ,l!1d mti:coon 
,UIl1Ill,ITlZt,J ht:rt' H'l\\'l'\'Cr, Illechanwns 
,If ll(lIlr<"rnli l\'el1t:\ mht:r than the es­
\el1tl.11 IHll" "t Ill1l1lllnl' I 'noranee d 
clOl1 ,d clclo-nllil (Ihtcd in TJble I \'( 
,'t'l1l'r Jtl"..! .\ IJfl.!;t' bod\ III hi roncal and 
ft:Ct"1l pubhclrtoll'> , In rum, tht:se modtl­
'pn-ltiL IIld pll(lrh lllldt:r~tOod J1terwO\~ 
llll'chJIlI nh h.lw hl'L"llIlll' clcmc of rt­
'IIrrlll~ 11lI1lI1HlUlo)!ll d O\i;ma.., Jnd tbeo­
fin It Ill," h,' hklll It ,I 'l~rJllI1_ them es­
'l,lItl.ll ro lc, in tr,lmpl.im.ItIOIl tolerance IS 

JU'C1fiJhlc , E \'ldcll, t of thl"lr t'XI tenee de­
rl\'l' (rolll phennl11ellJ ob'er\'~d in , 
IIlIl'lI(.d IIIlHit'!- II whICh the immune 
tem l' lrJ'tll.llI\ pl'TCUrhl'd (e,g" unda 
L-OI1JItIOn nt hl1lphopcnlJ) Of the lnn­
'c:f1Il b.lff!C:T' to trJmpld ntJtlon are _ 
r1Ifi~.lntlv Wl'.l k CIll'd (t'~ .. rran planunon 
,I~ ro,,> 111111 pr IH tol'l)l1l p .l t ibli iry mu­
m.m.:he ) 10 'OIllplt'tL rhe piCtUTC, It will 
b, nCl"".If\' to ddil1ltlvel\ d~c~rnune ~ 
condltlull' tor the dcvelopmcnt of tb~ 
phe'lloillend Jnd [0 .lccurJtt:!v ,J! Eh~ 

funClIOIlJI '>lgll llil'Jl1cC 

r U\U,lSIO\ 

The uncll' entitled "The E\' lutlOn of 
Llvn TrJn' plJm,HIO!1 " p llbh<h~d m I l 
III Hlp,III,I,,',!), (oncluded with (he ure­
men[ eh.l t " \\ h,lt \ .. ~, Inconceivable 

rc-rd,\\ , ,Ind hJre" .!Chle\'Jbk rocU,', 0 ' en 
heltlll1t;\ rllunnc: tnnl,'rm\\ ," LI\'er 
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Fig, 8, The rd,ul<lIl "r" .)r~,III-lIldllll:d cn~r~mllcm n~.-hr ru LIJ ,I< t1l<l.Jt'I, "r' 'rOn[ 1II<','U' hHh)r 
kUl..<X\'IC .111111< r1'llh""" I~lcd WlnJIlLl' .1" Ir~II'I'I,IIH.ltIIl!l 

pblHJnOIl pro"o:d tl' he' .1 rnllll" e".1I11pl~· 
Bur tho: .ll·lol11ph,hlllcnt \\.1 ll1(lr~' th.1Il 
the Jddltlon nl the auclJl co:mo:rplcct' ror 
cht" trO:.H1l1l·1ll or' ocho:r\\ I e l<:chJI t"lld­

tJ~e hep:m dl~eJ" Llvt"T cnmpl.lIll.mon 
v. ,ITom (hc hegllltlllll,:, ,Ind \\,tlll..onttnue 

[0 be. In IIlQrUI11C11l nt C1ellritll dl" on'r\ 

In 1TI1Ilnplt' tldd" .lIld Ih"\'l' .Ill III llll 

munolo~". 
ote: The l'{1IHO:Il! ot' thl' d11Ptl'f 

IVere tlr,r pubh,hl'd J' JII .IWelo: 111 Hlj"'­
h1I.'i!) 2C1( 1(, ,n 2 'LIppI I I. I 'll- II,;, . It I 

rt"prm[<:d With p .... rllll"lllll Inc! )I~h 

morullc.mon, . 

GGF.STED REWING 

BJchm.lIl11 'vIF. Hutlll .:r L Zlnk':nJ.J>1d It.\\. 
roml T. Kopt \\ \.\JIIHt'Il1IJLe 01 ;11enlllJ'\ 

('TL rt' 1">11,,, n\ T hdpc'r ,dl ,IIlJ ( I )~I'­
CD~" 1i".IIl,I· Iflubodle' pru\'llk tht· kt'\ 
Em' /"'"l1l1h'/ 21 H 14, '\ . , I ~ 

\3en.'n~'IJ~r \1 Cnppll: I (,I,h R. er II. ,A.. Illo,lt"i 
!\1 preJI.'r l'Vl'r< H( \ !cl,llt'd .It'e.'<' hll-
111\\ 111~ 11\ "r rr 111 pl,lIlt.Hum 1-I1J"If,'I\'~) 
~IK.,\.3 q 

13rem l -I ),",''')" ,., ".11/ pl'/III.II"'" "/I/JII/''''/',!:) 
Lond.)!1· '\,.lJCI1Il. I'r,,'" 111'1~ : ')\2 

liurlmgh,lIll V. J, ( ,r.llkr -\1'. Fe<llllCf JH ,'1 jl 
\.\1. ""hlllll'rI '" lll1k '.I tl' "totl)'I, T 1'111-
pho(vtt !un(w>I1,,1 unr,"f""I,ln'lll" .11111.11 

lII"r",,:-' HI I l"l,·r.mf rcn.a! tr,"l\pl'llI In 'pl-
,'m. TrdJ/'I'I.lllf.,lld I )<):;;. "') \ ,r:-

e 01,,111 YL II H [jl~l.,". 1'.lrn,llt' KI ),) .. hl1'''11 
P( , IIJ,t.ld ... r i )lIr.lbl,· I1l1xnl .lliol.!CII,'ll 
hlllll'n'llI 11> I l<>1<-r Jill ,. h\ I llom-h:rh,ll 

r .... il.moll-h,1 c'd ,'\ ln~Jllc nVl' IpPl\l.I.h.l I"" 
111111/, ,/ 1'1'/(,,1 ,,- 2:-21' 

{ lhll II I O\B. "," n, I >H \.lD."J ,hnnl'fj III JI1C 
fr ,UlsplJJluQ.,n ["I..'r dIlL t' lToII/."/.1I I """ 2' H 4, 
--")~3 

{urn 'viI' ,",cr.wn, 1l .1IIt! ht'rJnn ( "lrU'e' 
II I 11\'<'r rrIU f'I.IUurh'l1 ',.III'I,j,,,,,,IIII"':!'" l.l 
~ 'l)3; 

llkkl rt" AIJk.:lm A.., KUIII.: 1Il\ IlL IIIUUl' 
Y I III Illlllln In 'I, 1L!II"r.lIlC~ ul \OJ c ulMlled 
np.lIl rrlmplJ.1ll III :h,~ .1\1'':Il'C ", '<: l1mi­
,r' 1\ 11IpholJ II 'u... ,/I \ /(,j 21 11111 Ill>, h 

LJf\l'n <. \" 1:.1\\ l'od I: I, '\\ ... , lIIJt'r I )Z. <:[ .II 
L"n~-tt'rll l<'run,,, •• t' kill JnJ ,UJI.I 

.llo~rHt, dIrer bl", kl1'~ ('j)"!1 .Iud ( D2x 
pJth\\,.\' .'.lIm, I ,·/t.,31' I \4 . 

L,', hler R. g \: F ",'IllIlIJI \{ \1 I kndnUI 
ell, III rr,II;'rl.lIlt.ml1ll - tTl,lld ,'r (n,·' Jill' 

'Irl/llllj 211111. H , 'i-
.\ .Irc." ... E~hr,·,.J B I UlI)!,D. C'[ Ii L,~ ur' 

de ,ltllllllil.lr, JIl.l r.ILrlllllllu, III." .. rh.:rJ.p\ 
r'l) , .• d,.\,<:n.· 11\ 'r rrJlhpl.ultJtlClIl . ,\ Irl pJr­
["uiJ, rt'kl'<~IlLl' td htT,l!ltI ,',nt fr, II,' 
pl,II1/.III,'" 21/('-1 ~ "1(.1, 

E DITOR'S COMME T 

r It In dtriifult 
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'.mUIlJ I In'tHUll:' or H,·.II [11 . ~dlo'" p/"ll /", 
".~, ,!,.,.,,, 'n, u,/r V. ."hlllC;:lllll. DC . L\ 
I)l pc .,! He"lth .Il1J HUlll.ln 'Sen ICC'; 21111-1 

...... IH l'ublllJtl"1l .'-' d 11-+ ';-1'11 
"J,'lI1lUIlIl Ll', Uer!' r B.,hrJ \.1. et ,JI LOIlt:­

ternl llutCOme tH Jr\'.:r tr.m\pIJntx tor dlrolllt 
her.lTItI' C ' J II, \t'.lr (,,11,1\\ -up '/r,III'I",II/IiJ' 
thllf 21 Ii I :'- 2~(1 

Rt'I,er \01 , Hlllrlchwl1 H, Lknh.'l11t1u Y. t'r ,II. 
I\ntl\'lroll dTi':'I,\ ot SJ-\t'nnt' PJ'(ltl'J~" 1Il­

Illbiror Btl. -2111,1 III P,lOt'IH' \\ !th hronl( 
g"I1<>I 'P" 2 .'Ild 'hep.trltl C HI·p.u"/"I!) 
211( J5A I 3:! 

\h.1Pln J R.. a.I'U :'\.. r.\11 H. t'{ .11 KldllC'\' trJIl\­
pbnr.mon lIm.kr II III , i 111.1 I Illlmlln .. "uppr~ -
,Iun 11i:~r prctr.ln'rbnr h mphold Jt'pl<:t1oll 
\\ Ich Th, Illogloblllill or JmpJrh I -1111 e,./! 
\"'~ :!I M I'; 21111' 'ill" 

"11111<:\ T C'ILI11,'ch. V. t,lO \\ .. Turk,1 LA. H.,lII­
e lIc K \1 ~ I 'lffcrc!lr'JI dTt', to. .'1 ,\'.:10 ponn~ 
1\ I1ldll\ iprt'dlll,,,lollc 1lI\L nph':llolate, Jlld 
r.'p.Ull\LlIl .1IlJ t ')) 154 IIlJUl'[lllll lIld re·· 
<\1I1n:IIlt'flt ior "J f-~U ' IIllphutlon' tor tol"r-
1I11t'IIlJU{Oon Ir.llhl"ew'''''h'" 2IMM',-:'II .-I 1 S. 

"'r.lrzI1 E. ))clllctrl' A..J. Tr~",pl.lIl[.lCIon r11l1<- ­
'(lIl1"" \It'\\t'J wlrh on" . 11.1 rWlI-WJ\ p.lr­
.1.111-'111' 01 rnl':I'Jlh t: }-I \I -I I 1)I)~,2- ,: 7(1. 

"t.Irzl TE lklllC'tn' AI TrulLo 'vi er .11 
L'hlll1en'lll JIIJ j(}I1"; -,pc, Itic nOnrt'.1Ctl\-
11'\ 2- tl1 2C) W.lf mer Idllt'\ dl(lrralhp!.lIl ­
[.1(\011 fr.III.,pl.IIII"",,,/ I')') '-~:; 12-2 

\,YlJldm.1II1l H . Tr.," pl.IIltJrlIIIl mlt'rJIl(':-­
,ht'fL' dl'\\" ,(.,"d; ' .11 \1 .. /19'1'1,5:12 5. 

\: .1Iker L K, <\bh.l' AK. Tht' t'nelll ' \\ I(illll ' 

Kt't'pml:( ,di-r~,(, m" T ,..II It b.l\ In clle pe­
npht'n ,II R," Tm'IIII11(,1 21 H 1~ . 2 : I \ . 

\Vlt·,ncr RH '"rn .. 11 '.!IF \ dhllul F. .nd (ht' 
IIItt'rn.tnoll.J1 LI\\'f Tr1l1'pIJm:moIl ~(1nel'\ 
l:xpo:rr P.lI1t'!, et1- H,cport ol'lht' tir't Ima­
ll.JtI'lIl.11 LIVL'[ Tr.llhpIJl1tJOUIl ~OCl':I'\' ex­
pert r.'lld l,'n,,,n'lI\ ,mllerel1~t' 011 it ... ,,! 

(r.lII'pbllt.Hllm IIld h"p Inn, C In' LIver 

rr lIhplJIlI.I[)", lIId 11l'p,ItIt1, C . J 'm~le 
top" lI1.i, ()Il t'n,u, dt'vt'l"plllt'1ll "'1111'0-

'1lI111 Lwf'r Tr.l,,,,,1 ~lIu,'·l)r<uppl 31. ~ 1. 
\\In".! K ".1Ch~ I1H Chll1lt'mm ll1d tr.lmpLlll­

noon rolt'rallcc ' .11I'" ,111.1 t'rieu /""11/""'/ 
'f,.do1) 1')'It>: 1 ~'~K~ . 

/mkcrI1J.gt'1 R.M I )llh"m PC The dacovt'r\' ot 
.'vI Ht. [<"ITt 0011. [IIImIlIJ,'/Tt,d.,) I"l')": 1 1-1 . 

7m (·rnJ)!.t'1 R..'v\. H~l1g.Jr[llcr H T-cell mc:J.­
.1(<.'<1 1Il11ll1ln"PJ[hl)lo,,~ ''Cr'u, dln:([ ,'\'[(11\­
,1< h\ \lru, . IIl\ph, .mon, tor H [V Jnd A I DS 
//111111111 •• { '1 •• .1"1 I ')l)~.1 'i ~r.2 

LlIlf..crll.l~d R. 'vI, 'v1",kuptH.11> D. Kundlg T. 
Odwn .... I'ITlht'r H. H~IlI!.lnner H. EtTector 
T-ct'li 1I1du<'[)on ,ITIt] T-.:dl lllelll\JJ'\ "er\ll\ 

crrpht'ral Jelt'non or [ .-.::11\ fr'Ill"'''''/ Rl'l' 

1 ')l) I, 131 I')') 

cononue (0 cnluncr "luI !la, hom 'lUcu:d chmc:ill" 
Th .... 'l th.c most oith" n' .. r ~d '.1"'''' In rrn:dicinC' 
J~ ~"\I:ill urgJC).\ In th" 10th cmtUr). IOclwlm in 
"t> p .. rncuL..r , rJer. tr~ll\pl.J"t.'IDon, blood tr.lll!olU­
lilT!, '. uur urger}: CJrdi.l. ,uJW.-n. p.m:mo:Ji nu­

cnn"n •. m.! ~ndocnnc trC'lnn~nt tur , .. rio ,Iue 
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rn;U.e. ne" n""" wm the ~norul In,nrute'l for 
Health ~nd I ~oorul RncolKh Poll ,oncnu~ to 
t:.,,,c nomurgeom. Th<=> get the O\~"'~helmm!( bulk 
of the mone\' nd )"el h.."" produced "<'1') Imlt', 
ompmd WIth \\~t ~ 1m dont' tor W .... l­

Ure of p~nem:\. I bdic-.'C th t un,c C Jlgtt« h~ 
d ubled the buc4.>et 0 the IH [Wlce In he p t 

de de and tu. 0ttIl , rv little for melT dfom md 
the.m uru: of money c~P"'lded.. t:5pC<.~. mclud­
In th<l1<' bene6 to I'Ul':I! coO:St1tUenoe<. Con~ 
h then begun to cake a mon: careful look ,II rhe 
b.ck of Inmnl of the gencr2l murch connnW1ltJi 
m the heOllth of p.>ocn~ Th~' .m: mort IDrc cd III 
!hCll' own ego. thell' awn lCeomph hmenr , 
md their own Jd'''''Kemcnt>. It 1 , In fl t, for dill 
I'C3 n dut the budget Iu: bem CUI md "IU con­
cnue to be em for the foreseeabJ., futuR'. unnl the 
rn<WCh c mmunit\ \\"akrt up (0 the flct du, th~ 

'" ch" he.tlth <>1 pdllent> m c:x-
clun~ ier th= rup n hum th" l~rJl nnmem 

lorn QnJ rned Om hi. ",'TC~t \\nrk .It ,he ~~­

IP"nml( w,chom much In thl." ''''Y 01 'IH uppHn 
He Jlti thll eemtn~ ~ lr'Ccted b\' hlm,elf. With 
enormou.!Dcu on whlt \\ , al :Urn",! nunu<';)1 de­
me !O I"'IU(I li"l."r tr.lmrUntJllon The e r1r ''ColD 

=rc nOt e , lnd reqwr-cd enotmoe c'q)<ndllllm 
of energy. peopll.". IImt' .• nd dL'vutton [0 a go.tllhlr >1 

thai orne eemcd d"Llnt. Yct, II .... -:1> lCcompli<hed 
lnd [Cn of thou,.ndl of pac"ol' ill O\'t'r tht' world 
O'~'t' thCIT ,v<: to Dr t.lrzl md hU !{"Oup. lIlio~h .1 

thc Urn""",,,' 01 olondo 
AIlo[oler.lI1 c I bc:cn [hI." hoi}' grall' of Inm .. 

rL.mauun Th~ :u~mem III thIS ,.,.ond.Mully on .. 
Let''t'd.md \\TltleO cb2r=. m.n.-uio ,\ocumcTlIcd. 
is tho pmp I th~f perhOlp Ie'" more, IU other 
""rds. In I1kr mduc. o.Ilot leran('c "hat t.S needed 

L1 nOl Ihe I:I-pe 01 Ilnmunomppres1lon dw ~ 
11 [he Imlllune rncch~ntsrn' ID th~ orpllNn, bac 

" m" ro.-pe 01 b:tbnced chlR~rum, II you ill. DID 
\ ·hleh the propo...J of ~ Prl."tr.U!Spw,t. .lIttd)'m~ 
e)lt! gt'ot Ill' ~11 III lugb do..tgc " thCII C 

""th • mo mOO=te \lnRle nt lffilnun 
~oo. to dID .:_ Q rolunw. \\ nh the u1anutl.' bapr 
of .... 'lnrung roler.mce TIn propogl ~ 
which v.~ have trldlOonall done IlIlI11Wl 

)on Th c'Ccepoon ~erru to be HCV-mfeaed pto 
Ilt'n H=. the g,,_11S somt'\\ luI cWl'erCIIl; (0 I~ 
.lIotolcrmce with the Lmplicallon. of the nred. 
pm.~n[ ~Utoanllv=.l lmmunop.lthologr This iI .. 
bJlm.cc." WI Dr. r.arzI ~( . Ai u...w, the 
polnr 110 meo.ul ~\ docummte.:l.md 1 

)Iunon to .n I,\ue Thi> IS the Iq;:Icv of Dr 
u-nmense comnbuo<lns 10 th~ lirk!. 

JU 

] 


