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in Identical Twins  - 
AN11 
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clone 1)). iL1111-1.;~\. :11i(I Iiis ; I S S I ) ~ . ~ ; L ~ C S  in llos- 
ton, I I ~ ; I S I I I ~ I C ~ I  :is s11t.11 twins (level011 [I.,  1111 

.ill! nccc1)t.i11lc for I ~ o m o g r a f r i ~ i g . ~ : '  '1'1ic 
l)rol>lt~~ii\ encotmtcrcrl with ti?<ue t1;1:1q- 
11lant:ition urltlcs these circunisti~nces ;ire 
essentially tcch~iicnl ant1 conccri~ cletnils of 
l~roc~irc~iicl i t ,  transfer, atltl revascul;~ri:ntin~~ 
of tiicb l,itii~cy. 

S~~l>rt~ittrtl ior ~,ul)lic.:ttioti Nov. 5, I%?. 
hlnrkl(s Sr111,l:lr ;ulti Associntc Profcssc~r nf 

St~r~cry  (Dr. Starzl) ; Ins!ructor in Surgery (Dr. 
Tlriftnili) ; Awori:ttr Profrssor of Srrrgery (Dr. 
Stonr~it~~lori) , ('litliral It~sfructor in Sr~r[:cry 
(l.)r. C:cqrl)inrcr) ; l'rofrs.;r~r of Surgery {Dr. 
~ ~ ~ : l r l r l ~ l l ) .  

I:ro~ii 111c I)c*l):crtr~ir:~~t~ O F  hlctlicit~r ;~ncl Surncry, 
( : i~ iv~ , rx iky  ( ~ i  ( ~ r ~ l o r : ~ t l o  hfcrliciii Cc~~trr ,  'I'l1(3 l ) r~~vcr  
i7c.tc.rnri.; A t l ~ i i i n i + t r n t i n ~ ~  Iioy~itxi, atrtl tile 1)r.livc.r 
C ~ l i ~ ~ i c ,  

Aitlcrl Iiv Grar~ts A-3176 nittl A-628.3 Iroln ttlc 
l1ilitcd St;~trs 1'11l)lic IIcnltli Srrvicc. 

The  1~1'rs(>iit 1.e1x)rt is of ;I r c n ~ l  tr;~tispl;\t~- 
k11io11 I W I  io1.111ctI it1 hI;ircl~, IOfi2. .I'll(- l<icl~~i,y 
\V;IS ~ ~ I I T I ; I I I ~ I I  i1.v ;I Ilcaltl~y 2i-yc:tr-111~1 I I I ; I I I  to 
his irlctllic.;ii t \ v i i ~  I ~ r o t h ~ r  wllio s11l1':~rr(l f1~0111  

t ( , r ~ i ~ i ~ ~ ; ~ l  ~ i o ~ ~ i v ~ ~ ~ ~ l , ) ~ i : ~ ~ ) l ~ r i t i ~ ,  111 t.;iritlg for 
thcsc pa t i c~~ t s ,  s o ~ ~ i c  v;i~.i;~lit,ir~ were cvc~lvctl 
froill tlie ol)cr;~tivc ~::el l io~ls ~v-~vic~ttsly sfntltl- 
;irtlize(l l b j l  Alurray, bfcrrilf, a11(1 11;lrri- 
~ o n , ~ " ~ ~ i r l v ; ) i \ ~ i 1 1 g  lint only the rcint~v;~i Iwt 
the ~ ~ e s c r v ; ~ t i o n  ant1 reimj)lar~t;~ticiri o f  tlie 
liit111t.y. 111 :itltlitiotl, a syndro~iie of postol~- 
erative inic.roscopic lic.tnaturi:i occ~irrc(1 in [lie 
recilticnt 1s;llicnt wiiicli, nltlio~lgh seen it1 prc- 
vious case:i, '~i;is iiot l~een tlcscri1)ccl in tlir 
literalure. 

Repor t  of a Case 

A 27-yc:\r-oltl white 1ii:11c was r-efr~.rctl to 
tlie I l c ~ i \ ~ c r  Vf-tcr:~i~s Atlinit!istr;it~on lIos11i- 
I I I 0, 2 ,  I t i  i s  1 1 1  

105.; thr 1);iticwt Iintl  I~ccn ~~lc.clic;rll);. r \ . ;~ l~~; i lc( l  
bec;~trsc of i)il;~tcr~;~l co.;tovc.rtcl)~.;~I nnglc l):ri~i. 
'l.11c1-c was I I O  ;~ i~tcc(~~lc i i t  i i 1 t i t . y ~ .  A f l i ; i~ t~o :  i \  
of : ic~~te  : ~ i l t l  c l~ ro t~ ic  ~ I O I I I ~ I  i ~ l o ~ ~ c ~ ) l ~ r i t  is w i s  
inntic on  thc 1);tsis of :~li)u~iiiiiusia, Ilcninfuri;~. 



111 15)50 the patient. first ~loticctl intct.mit- 
tc11t al l l i l~ ~ ( I C I I I : ~  a11(1 cnsy f;ltig;il)ility. In 
s c ~ ~ t c i l l l ~ c l ~  of l!I~iO, I l C  T V X  t:rs1 SCCIl by 1)r. 
l'l1ilIi11 t'I;~rl<c o[ 1)~11vcr,  ~ ~ o 1 o r ; ~ ~ I o .  I lis 
IdooJ ~ > ~ C \ S S L I I Y  \V;IS l(iO/104 111111. 1.1~. Y r i ~ i c  
l i ~ ~ t l i l ~ g s  \\ere u1ic~linn~c.11, 1:lootl urca riitro- 
xcii \\as 20 I I I ~ . ? ; ~ ,  csea!i~ii~ic 2.0 mg.c/b, total 
1)t-otcin 5.5 gill.$ ~ , i t l i  2.0 gin, of  a1hurn;li. 
1 lc was 111;1t.ctl o n  n low s:~lt-, low protein tilet 
;111(1 t l .c~ .~tc! t l  w i ~ l ~  c11lu1-othirtzitlc (Iliuril j anrl 
l~ot;~ssiuin chloritlr. 0 1 1  this rcgin~cn lie 11~:- 

vclnlr(l Iic:~tl;~chcs, blurring of vision, in- 
crc;~sccl irr-it;~i)ility, ;itit1 iiitcrniittel~t tlinrrlica. 

On 1111ysic;1l esnnlin:ition, his 1)loorl p~.cs-  
S I I S ~  \v;\s i,,t111(1 to bc 220/14.5 ii1111. IT::, ~ I I I S C  
SO, rc<l~ii.,~t ~ I I I I S  26 per ininute, tenlpcrnturc 
37.5 ('. 1 lc w;15 \\ell oricritc(l. 'l'llc co~tj:inc- 
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105 .$t~rrzl ct al. 

.Id;il)or;~tory stutlics rcvc;~lctl n lic*in;~tocrit 
of .36y01 11*:11ioglol)i11 12.4 gm.$,,, wl~itc 1)looil 
cot1111 12;-100, with !)2 ~~cu t ro~) l l i l s .  Sc(litncr~ta- 
tion r;itc ~ v ; ~ s  38. I~loe)tl urca nitrogcn was . . 39 mg.%, : ~ i ~ l ; l  ~ r c ; ~ t i ~ i i ~ l c  4.6 mfi.%. Iota! 
protein was 5.25 gm.yh with 2.75 gm. ;I]- 

1)unlin. .C;cruiil electrolytes wcrc: COa, 17 
tiilCrl. per litcr, chloritles 115 111l'rl. per liter, 
sotlium 1 4 1  n~lCc[. 1)cr liter, pot;issium 5.0 
:il I<([. 1)c!1. I i~cr ,  c ; ~ l c i ~ ~ i i ~  9,.5 ~ilg.%, :III(I  plios- 
phuius 5.2 riig.yh, IJrinc cultures wcrc ncg:l- 
tive. Urinary 1)rotcin ior 24 1ii)ul.s was 4.3 
gnl. Crei~tinitic clearance w ; ~ s  21.6 ;i i l r l  24.5 
cc. I'er ~nin~itc. .  A S 0  tii-rc was lrss ! I ~ ; L I I  125 
'I'otltl u ~ l i ~ : ~ .  1Jrin:lry soclium was 3': !111<r1. 
per liter allti 1jot;iss"iuin 22 ~ n l ~ c l .  per liter. 

The p a t ~ c ~ i t  w;ls tre;~tetl wit11 ~)Iicriol):irl)itnl, 
h~rrlr-olnzinc (~\l)rcsolirle), cl~lorotlii;izitle, 
nll(1 rC\C'r1)llli, Wit11 iL l ) ~ O l l l ~ ) ~  ( ~ 1 ~ 0 ~ ~  i l l  1bIOOi1 ?. 
pressure ( l ' rx.  1). I hc cye~io~r i i t l  c l~ ;~ugrs  
sliowetl clt,w hut tlcfinitc resolution over the 
next (CW tlCly\. Urinary output rem;lioctl 
~elativcly coiict;tnt at ;tbout 2,200 cc. daily 
( I .  I ) I)csp~te control of tile patietit's 
blootl prcc,\ul.r, clinical tletc~rior;lticrn was 
rapitl. lly Rlnrcli 23 tlie I i l i N  lint1 ?.isen to 
104 ulg.S;i, ii11c1 ~ h c  crcntininc to 5.3 ~iig."/b 
(Pic .  2 ) .  I ) u r i n ~  tills pcriotl, his 11cm;itocl it 
h.it1 fnllctl t t ~  Zr2:h. 'i'r:in\l>lal~tation was car- 
ried ou t  on hI;~rcli 27, 1062. 
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]:in. Z.---('l.c;ltitiic~c clc:ir:incc, plasma r r r a t i ~ ~ i n r .  
a1111 I~lo~wl 11tc,1 rii!rogcn before ailtl aftcr rclra; 
tr:~~isl)l:i~~t;il irj11. 

.$d~~l(/i(.r o ~ t  

Ic.,trilc~~l of ihe 1 
l 1 l ~ i I l i j >  ('1;irkc 

:I\ S q ~ ~ i * ~ ~ ~ l - e r ,  
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Xov. I I ,  1'161 
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r(-\ c . , ~ l c . t l  I I O  evi 

iZ1i i i l t  i ;1vCnt 



.TII(~J'~-.T 011 / II~.  I . ) I I ~ O Y  I'fl/;(.r~t.--l l : ~ v i ~ i ~  
Ic;~r~lc(l u i  111c prcscncc rrf ;I twin hrotlicr-, i 11.. 

J'l~illip Cl;~rLc 11;ltl il~itintctl stutlics as c;tl-ly 
as Scl)tc~~~l)c!r. 1Qhl. to cslnl)lisl~ l\vin irlc~~lit!.. 
U ~ ~ O I I  .;upcrticial r s ; u n i ~ ~ n t i o ~ i .  tllc tlcr~~or [':I 

t ict~t t l i r l  not ; IP I )C~I .  to 1)c a11 i(lcritic;~I twill. 
Inl.gclg I)rc.;~~tsr o f  nr1 ortl1ol)ctlic cl:fos~i~il!. 
\vl~icl~ hat1 rc%sr~ltcrl in 1.nt1icr SCVCIT tlio~.ac-o~ 
luli~lr;~l s~.oliosis arirl n rctluction in his Iici;-l~t. 
A l ) ;~ t I~o l t~~ i ( -  sccf~rrl of t11c ~ ) I ; I c ~ I I ~ ; I  fr(n111 
tlrcir t lc l i~rry  was rtunl)tninnl~lc, l:loorl,gsoul) 
~ ~ i n l t - l ~ i ~ l q s  IVCIT o l ) t ; t i ~ ~ ~ t l  (T;ll)lcs) n11tI IVVIY- 

i ~ l r - ~ ~ t i t ~ n l  ror- I I I C  ~ro111)s st~~rlierl. 3,111111al 
tr : l~~slrr  of split tl~ic-l;~~ess sliin g r n f ~ s  \i7:ts 
I ~l.ric*rl oul I ~ r t n ~ r c l ~  lllc ~)ntic~rits' tl)i;:li!: trn 
Nov, I 1. IQTrl. Ni*i~licr gr;,lt V;IS rv,ir(*tt~tl, 
n11t1 l)inpsy of 1)otIi  rafts 011 1:cI). 19, I W 2  
rc-r.f:;~lril un cviflencc t r f  srjrt,lior~. 

An irif ~.;tvctior~s 13yclogr;rrn in tllc tlonur pn- 
tict~t was tlnrninl. B'liN urns 15 t~g. ' ;h,  a11tl 
crc;ttininc. WAS 1.1 rng.Y;l. A ~ ~ c l r o ~ r a r t c  
nortr~graln rcvcalcr-l gnotl visr1;1li7atinn of -1 

single rcn:ll artery to cach Iiiclncy. 
nprrotinrr orr nniror E'ntii,rrt.-The npern- 

ti(m \vae 1-rcrfornicd tllrnr~gh a left flnn!; in -  
ci5icln 111:ncat 11 thc 12111 rih or1 RIi~r~cIi 27, 
l"02, uri(lcr gcncr.al h(-)cI!. li!.potlirrrnin nf 
32 C. 'I'hc* sccllio>is \vhicIi j~rojcctd~l tlle teit 
ki1111t:y into 1l1c wt~lln(l insured gno~l  rxlvl- 
s r~rc .  Af tc r  opttrling Grroln's fascia, I I I C  rc11;11 
I . . I ~ I S I I ~ ~  \vns ircrtl, lnl.ring :..arc t o  li!:;~lr ,111 
vr+ccls. l ' l ~ r  rrrr31rsr n.:~s ~~irrlrilizctl i l l  fcriot-I!. 
C J \ . C S ' I I I I -  liclvif: I I I . ~ I I ~ ,  p r i - ~ ~ s r v i r ~ ~  flit: \ ~ I I . -  

rorrt~tlir~!: nrcc)l:~r 1is:;uc. i\ t~ . in~~gr~l ; i r  ~cctitrn 
nf ;~rc.c~lnr at111 [ally tisq'lr I~i-t \v~'rr~ flip 111-tb- 

tcr.nl pelvic jr111t-fiot~ ;~ntl  fhc. rc~rlxi ~ - r ~ s ~ ! ~ l s  

wiry lcfl wit11 Illc5 spcci~i~cri to insrtrc llrnpcs 
vnr;culn~.iznticrr~ of 1 1 1 ~  r r [ r l m -  ureter nlitl ! ~ ~ : l v i ~  
(Fig. 3 ) .  T l ~ c  rrrinl ; ~ ~ . t c r y  and rc11:Ii i r r i ~ i  

were t l l r ~ ~  rl~. .~r~r-fl  nfl' hack to thcir respcrliuc 
ju~ictirir~r with the ;torla nnil lhc ilifcrinr vrnn 
cnvn. 1 h c  tlrclcr urns thrn 1r;lnsc;tccl in tlic 
~ ~ c l v i s ,  I t~ ; tv i~~l :  thc Airll~cuy ;trlnrhc~l n111y I):? its 
v:t5(~111;1r i ~ ( h ( l i ~ ' l ( ' ,  ' I ' P I I  I I I ~ I T I I ~ C S  1 IC[OI.~* 
riry~l~r(.cloriiy W:I$ c t ~ ~ i ~ p l ~ ~ f ~ i l ,  ~ I I C  1);lti~ltt UR:,  

~ i v m i  2 11t.q. irrr l c i l o ~ r : ~ ~ ~ ~  l ~ c p : ~ r i ~ ~  S ~ < ~ P I I I ~ .  

rnlly. ITI)(III st~f)~c.rllrcnt crrri~rnn~i~l from flit 
rcc-ipie~it roolil, tlic rrrlal arlcrjr au(l vrin jrcrc 
clnntpc(1 at tllcil* proxitnnl critl, nnrl tlir w s -  
scls wcrr tr.anscctctl. Tlic kirlticy w;ts rcl- 

niovctl to tlic rccipicnt operating ron111, a~lrl  
the sttrmps of tlie vcsscls in tlie clo~lor pa- 
Lictit wcrc clnsctl v, i t l~ C O ~ ~ ~ I I L I O L I S  NO. 00000 
:~rteri;tl silk. Tmtnctlialcl~, after illc nepl~rcc- 
toniy IlxtI L I : ~  cc.)~nl)lctctl, the (lorlor ~xiticnt 
was givcr~ ~ici~tr;~li?.ir~g (lost of hcszl i -  
~ur t l i r i~ lc  1)rc~iiiitlc (1'c~lyI)rciic). 'The wr~uncl 
was closetl i ~ t  1:tycrs without tlrnin;lcc, ant1 
r c w x r ~ ~ i i ~ ~ g  t.arrictl nul. 

Opc*rulio,: a i r  li~*cipic~rt P?II'CII/ ,- 111 the 
; ~ t l j ; ~ t ~ r r l  i)iv('i.;l'ir~g I-OOIII. 1llcs ,crnfl site was 
prclt:~~~stl i t r  111. rig111 i l i ; ~ c -  TIJ . ;~ ' ;~  of I l i r  rc- 
cil)iv111 1ctti1-111, c ~ ~ ~ p l r ) y i t ~ ~  7 tr:11151-(:r~1- l t ~ t ~ f * r  
nl)~lt1mir1n1 irit.isiui~ wh1c1-1 was cslcr~ilctl iritr? 
thc r irht  I l ; r ~ l l i .  I\ sd.rol~~*ritc)r~r:~I ~rlnrlc nf 
clissrrtion \r.;ls 115ctl. 'I'ltc colnuI.)rl, csrt .~-t~:~l .  
nri(l ink>r~i:ll iliac xl.tcry, ; 1 1 1 ( l  v t - i ~ i  \VCSC lnoibi- 
lizcrl. :\I t l l i i  tinre it nrxs cl~tcrrliirrc(l tli:rl thc 
ir~lcrnal ilrnc ihypr~gastric) artery was par- 
tinily occlutlctl 1)y cxtcnsivc~ ntl-~cr,)~llnla, nntl 
it was clcci~lctl at this tirnc to i~liplnnt thc 
~ C I I : I I  :trl:.:sy illto tlic sklc nf 1 1 1 ~  C O I I I I ~ I O I I  il i ; i t-  

:~~. l f$ry .  ' I - l~ i -  lr~,i:t*ist* I ~ I C : I I ~ ~ J T I  r r f  t l ~ c l  ~)t~~q)ovcvI 
:I r lf~t~ixl ;111i! .;c+ll l r t l?  n~~ ;~s to i~ loscs  W:IS srlr~c.fcrl, 
nn( l  irislrut.:io:i< urcsr I I I C I I  ~tassrrl to tlw 
tlonor opc~-;~iinf room to rrlliovc 2nd t)l.ir~g 
i l l  t l ~ c  l<i~l~ics .  

r .  I l ~ r  clorior p;ttir.~~t'.; Irft liirl~icy was tlrcn 
plnccrl in I l l t ?  right iliac fnssa so t11at its 
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ft)rulcr posicrior surface was dirc~ctc~tl ~ I I -  

tcriorly, 11111.; r c v c r s i r ~ ~  thc rclntio!~.;l~il~~ 1 ) i  

t l ~ c  rrnnl pctliclc (1:i~. 4). 1\11 c11c;-to-sitlc 
rcnal vcin 10 crlrnn.tou iliac vcill nn;\stonloqis 
\\.:I< jlcriornlr(1 usir~g co t~ t i~~ucr~ l s  KO. 000000 
artcrinl <ilk I, l;ic. 4 ) .  Thc encl n f  tllr I . ~ I I ~ I  
artcry \\.as ;!csl ; I l ~ n s l o ~ ~ ~ o s e ~ l  Lo tlrc sill(. of 
t . 1 1 ~  rolnlilcrn iliac- ;~rlcr.!. \vith n si111;Inr Lrch- 
r~ique. 'l'llc occluil in~ v;~sc.ular cl;llII[l~ \-crc 
thcn rclc;~srtl, 1 1 ~ 1  1)ruttlpt r~\:n~[*iiJ;~ri7,11iO11 
o f  thc ki(l11r.y was r~rrtc(l. The  tot;~l isr.hrr11ic 
p~rioct tji tllc rc~lnl !:snit was 36 n~inutc*,. 

L ~ I V C I  I I I I I I ~ I ~ P ( I  forty I I IK,  per k i l o g r ; ~ ~ ~ ~  of 
I I I ~ I I I I ~ ~ ( I I  ~v;is : ~ ~ l ~ i ~ i ~ i i s l ~ ~ ~ ~ e l  i ~ i t r ; ~ v t - ~ ~ o t t ~ l y  :I[ 
Illis t in~c.  ~ I I I I  ciclit 111in1rfcs I : I ( ~ , I  co[)iiri~s 
11ri11c Ilr~w urns rlcltctl. Tjrctcrt lcystt~ston~~ wits 

jxr fnr~l~cr l  1 1 s i n ~  tlic tccliniqt~c of  51c1:cns 
a1111 ~~1;11~~11aI l  21 2s t~inilifir~l t ~ y  I ' , I ~ ~ T I ! P , ~ ~ '  in 
wliic-11 ;I S I I I I I ~ ~ I I ~ ~ I ~ : I I  tt11111cl is c o ~ i ~ ! ~ i ~ ~ c ~ t !  ivit11 
~~r.rtc!~-;~l t i 11  c\,crs:e)r~ i ITig. 5 ) .  'Slir ~rri-tt~ro- 

Poslol,r:rnlr;~r C n ~ r r s ~  .-~I?otIi l ) ; ~ t r c ~ ~ t s  rcs- 
c o v ~ * ~ * ~ c l  \1rori11~11y fl-0111 111cir s ~ ~ r g i c ; ~ I  pro(-c- 
t1ur.c~. 'I'l~c ~Io!lor twill was cl;scliar!:orl from 
thc hi~sl)iti~l 10 tl;lys aftcr  opcrntion. 

I ; r ~ r  In#! 111.~1 .Z tla!rs n Cter tra~ispl; t~~tation,  
t l ~ c  rcci[)icr~t 1,1ati~11! II ; ICI  a 1nnrlic11 (liii1~:qi5. 

a v c r ; i ~ i ~ l ~  6,100 cc:. per d:~y ( I i i ~ .  I ). Uri- 
nary cIc~1re)l~ tr.; ~ I I ~ I I I ~  [liis pcriorl urvri: : 
sotlirlm 89 1,) 100 1t1151. J I C ~  litcr, ]-rofnsciutt~ 
10 !o 11 1111711. 1"-r litcr, ciiloritlcs 4.5 to 5 
ni13q. l'cs 1itc.r. Tlv trl.irlnl-v c-r~r~c~nlr;iLiclils 
nf c r r ; i t i ~ ~ i ~ l r  allel urcn 11rrri11~ Llrc ilir l l- t .si5 

were 38 nig/IUO cc ar~( l  4?d mc/IfU cc rrt- 
spcctivrl!.. 1?y rhc [llircl post.nl~crati\,e tlnv, 
t11c urinary clr.r:t~~olyfes wr1.e: sntliulii 1 1 
1nT7q. per liicr-, ~ ~ r ~ t z ~ s i u r n  32 1nTCr1. per litcr, 
2nd c l ~ l ( ~ r i ~ l c ~  16 1111l:q. 1)cr IiIcr, \~,I~ii-h 
tinlc ihc l l l ; t s~~~n rorrcc~~~tr - ;~t i r~i~s  of urrn nt l i l  

crc:~tinil~c nlrr.c ~ v i ~ l l i t l  tlnr.111nl lirnif.; i l'iy. 
2) .  S~~l)srrltlc!ntl!, i l l  tl~i.; 11:~ticllt's cctrrrsr. fhc 
t ~ r i t ~ a r y  r t m c c ~ ~ l ~ ~ t i o ~ i  f l f  r l ~ r t ~ ~ ~ ) ! ~ l ~ ~  llr!c:- 
Lii2lcrl wiclcl;-. 1:lllirl tlier;~lry clur.ill~ tllr (liu- 
rcsis w;is I,;rscti on :;ix I1c~11rly tlrtc.r~t~~irlntior~s 
of ~ ~ r i n x r y  v o l u ~ ~ i c  nnfl cc)niptlsition. Initially 

v p r o  I I C I  I .  'I'ivo 'J'hcl-c \\,;is I I O  siSnilicn1lt clin~lqc i l l  I)lrrorl 
tlmit~.+ n-vrr l ~ i t  i l l  thc rctropcr~toncnl s11.1cf. prccsurc f(rl1~1t~i1ig tllc t r ; t l~s l ) I ;~~~la l io~~ ,  I J U ~  
A tr:~nsfr~cirrrl n l  Sr'H! cc. 1)loorl wnq givm. b c ~ i l ~ l ~ i r l ~  nly1roxin1atcly nnr ~c-crlc ;lftrr tllc 



Icil I I ~ ~ I ~ I ~ C ~ . ~ I I I I I ~ .  t 1 1 ~  ~.<.{.il~ic'~ll l ~ ; i l i c ~ ~ t ' i  I I I I I  ~ ( 1  
~bvc'!-xurc I I I I I ~ I ~ N Y I  to :\:ithill ~lol.ln;~l l i l i l i t , ;  

i 1 ' 1 ~ .  1 \ .  ; 1 1 1 , 1  11;15 I . ~ I I ~ : ~ ~ I ~ C ( I  ; ~ t  a 11or1ii;11 IcvcI 
itrl I I I C  c ~ r i ~ ~ ~ i i i : ;  iis 111o11111i. 

.i'llc c l i ~ ~ i c ; ~ l  caul-ic of tllc ~.ecilric.rlf ~ ~ ; l t i e ~ l t  
;I f t t -1 .  1 1 r > i I 1  I I I I I , I  ; \ t i (  111s IV;I\  fIilitc ~ I ~ I I ~ ~ I I  V X ~ Y > ! ) ~  
i111. ;I tr;ll~<i(-~lt ~ (S \ -CI .  ( , I '  10.3 I; ~ I I I I I I ( ' I I ~ ; I I ~ ' I ! .  
; ~ f t c r  I . ~ I I ~ O Y ; I I  of 11i5 L I I - C I I ~ I ~ ; I I  c;tllicte~ 0 1 1  tlic 
1 I irl.i~l;rry culture at this t i ~ n c  re.  
Y ( ~ ; I I < V I  ; I  Iix11t x r f ~ \ v t l ~  of 

: I C I . I I ~ ~ ~ I I ~ ~ ; I .  I Ic lx\cciv(:(I ;I ! i \ ~  (1;1y c(!~irsc o i  
S ~ I ~ ( ~ I I ~ ~ I I I ! . ~ ~ ~ I I  11 5 ~ 1 1 1 .  ~ ) c I .  ( l ; ~ y ) $  : ~ i i ( I  111111- 
t i 1  11c C . I I I ~ I I I ~ < ~ \  \ ~ ( * r c  s ~ ~ l ) s c ~ ~ ~ ~ ~ c ~ ~ l l y  ~i(ag;~f ivc. 
I lc w:~.; cli: ch;~rjictl to tllr ~iicclic;ll sci.\gicc 
fo11r \VV<:I<S ;1ftc1. ~ I ~ ~ I I ~ ~ ) ~ ; I I I I ; ~ I ~ ~ I I  : I I I ( ~  1.ig11L 
I I < ~ ~ I ~ I I . ~ < . ~ ~ I I I I ! ' .  ;11ltl  IllrcY! \Vcr'li': nftc!~. tile left 
I I ~ ~ ~ I ~ I I ~ ~ < ~ I O I ~ I ~ .  I lc \v;is rliscli;~rgctl fi.0111 tlic 
I I ( J ~ I I ~ I ; I I  1111 jt111c 14- lOOZ9 ; I I I ( I  11;~s silicc re- 
nlarrictl. l i c  I~oltls ;l ftlll-ti111c jol) ns nn ac- 

tvcl-c: I ~ i ~ l ~ r r  f11;1i1 1lorn1;11 for a si~iglc 1,ic:ncy. 

Comment 

;I cr11ic:lI ;isi~cct of the prcol~ci~;iti\,~: cv;11- 
11;1tio11 fc~r r:11:1l l r ; ~ i ~ s ~ ~ I ; ~ ~ i l ; ~ t i o ~ i  is tlic cst;~t>- 
lisli~iic~it o l  true i(lcntily 1)clwccn tlic tlollor 
; I I I ( ~  rt~(~i1~1c111 twills. Altl~o~igli I I I ( * I T  11;1ve 
I)ccl~ I.V~X>I-1s of ~wolo~igt:tl s~~rvi\ t ; l l  of I~;iflt~ey 
gr;lfts in i~( .~?i ( lc~l t ic ;~I  twills, t l i ~  reril)ie~it 1);1- 
t-ivnt rcc l~i rc~i  irr;~(li;ltion 01- cytoloxic cll-uxs 
to st11111rcss 1l1c iti1111111ic I ~ ~ C ~ ~ I : I ~ ; ~ S I ~ I ,  ; I I I I I  \villi  

;111 p r c ~ , v ~ ~ t  ~ c c l i ~ l i c l u c ~ c f  host ~ o ~ i t l i l i o ~ ~ i ~ ~ g  
tllc results ;il.c i ~ i ( I i ~ . ~ - c r c ' r ~ t . ~ " ~ ~  1 1 1  t l ~ c  ~r:~tic~rlts 
t!cscril~c(l Iicrc, llic (lill'cr-cllcc in nl)i)c;il.;lllcc, 
:ccorl(l;~r:, 1 1 1  ; I l l  old 01-tliol~etlic clcforlnity in 

tile (Io~lor, ~ i ~ : l ~ l t ~  i t  :I[ 11l.s~ fIIffic1111 10 l ) c l i ~ * \ ~ ( ~  
tl1;11 t11ey I ~ V I P  i ~ l ~ ~ i l t i ( - ; ~ l  l\vilis. Idc~~t i fy  bv;15 

lwo\rc(l 111. 1 1 1 ( a  i i ( ' l l i i~~ l~ t~ .a t io~ l  f11:11 1:: ~ I I I J O ~ I  
xrollpi \v(lrt. t l ~ c  <x~iic i t1  I1ot11 p:11i(,11ts i'I.;i- 
l)lc), : I I I ( I  1 , ) .  t l l c t  inilul-c of rcjcc.tior~ I l ~ c  
cro<i-sliin g~.;~il,q. 

f\notlicr r~~.~, l~lc l l r  ~ v ; ~ s  flre sc , i c , l~ t )~~  o f  1 1 1 ~ .  

~)IYJI)W l i i t l t ~ \ * ~  i(;r g~ ;I fti11g. Scolio,ii\ ~ I I  t Ilc 
cl~~iiol- cx1isl.l i 1 l l c -  1 ( s r t  l< i ( l~~cp to 1 1 ~ 1  t l i . i l ~ l ; c c . c ~ ~ l  

into a11 csl)c,.;ctl ;u i t l  .;lllrerfici;~l ~ , o s i t i o ~ ~ ,  po- 
tcnl i :~ l l~  sul,jccf to futu1.e tr;ll~m;l. \;or [hi$ 
reason, i t  w;l:. tllou$t that ilse o f  I I I C  left 
l i e  s ~ i i l t .  ~ o l . l o ~ r a l ~ h v ,  j)cl.- 
formcti olle 111olltll I)cforc oper- tion on, sl~owctl 

Vol. 86, April, lY6.7 10s 



;~zoic~i~i ; t  II:I.; u . ~ ~ ~ ; l l l y  pc:.si.qtccl for \fict'li:, nr 
I - I I O I I : ~ ~ ~ .  I ) i ~ ~ ~ c ' s i s  i1.0111 \ I I C  trallsj~l;~:iI !nay ijc 
~ l c ~ l ; ~ y c ~ I . ~ ~ ~ ' ~ ~ i  1)ossctc-r's \\ell-stu~lirtl (.ace, 
in wlilcli rcv;:sculariz;~tion retlr~iretl 58 111it~- 

r!trs, thcrc \v;~s serious tlcprrssinn of craft  
i r~~ic t ion n. l i i t . i i  1)cg;ln tjn the thiul l)o\trycr;r- 
i i \ . c l  (1;1!, ;111(1 l;!sfc(l icsr scver;il \vccl;s. Tt 
11 . i q  ft,lt l)y tllc ;ir~tI~or,s t l i ; ~ t  Illis w;l< ;I (I(-- 
1;1yv11 re~111t of i ~ c ~ l i c ~ ~ ~ i ; ~ ,  O i  l ) ; t ~ - l i (  111;1r ill- 
l1-1.(,.1 is !lie clil'l'c*~.t:i~c~: it1 1;ltc gl.;~ft t 'u~rdion 
111 I I I I *  11;1tir1it 1 ~ ~ ~ ~ 1 o r t ~ i 1  I>!' 1 ; ~ i ~ l i ~ ~  'I ;IS CCIII I -  
1~:11'c(l t o  tlic ~>:ific-llt s t~l~lici l  I)y G I I ~ I I  ; i t l l I  his 
;~~soc-i;rtrs." 111 flir ~ I I I I I I ~ , ~  c;~sc., in wllic.l~ tlic 
; I - ; I { ~  \\.;IS ~ l ~ ~ v ; ~ ~ t - t ~ l ; ~ ~ - i / ~ ~ ~ l  [or- I I ~ ~ I I I I : ( > < ,  

tlic-1.c ~ v r r r  ;~ l )~ io r~ i i ;~ l i t i c .~  it1 SOI !~I I I I I  I : Y ( . ~ I ~ ~ ~ I I I I  

11r1r- yc;tl. ;I i t c i -  st11.gc1.y ic)llowinc cxtr;~cc:llul;~r 
l 1 1 1 i t l  ~ r 1 l t 1 1 1 1 e ~  ; ~ l l c r ; ~ t ~ o ~ i < .  111 tlir ? : I I ~ C > I -  (xsc,  
it1 w111rl1 t11(, i,.r;ift \v;:- tIc!v;~scul;tr-izul for -1.5 
~li i~~uivc; .  . ; ~ r ( l i r ~ l l r  cscl.clioli anti ; ~ l l  otlic-1. fullc- 
tions wcrc c~nfir(.I!. I I I I I . I ~ ; I ~ .  

IC 1 I Jk* l L b  lip' l i l ~ ~  

1 1 1  I l l ( *  ~ I I " . W * I I I  c;~sc- i i   IS 1111llrtl ! ( I  ~,l.t~vi(lt. 
I ~ I ~ I X I I I I ~ I I , I  \t,c111,ily ~ , I I .  tlir I ( V I I ; I I  X I . : I ~ I  i 1 1  l1vo 
\\.;I!.+. .1'11t, t i ~ . , i  l l ~ c ~ > c \  \v;~s 1 0  ~ I I \ I ~ I . ( *  111;1xi- 
I I I ~ I I I I  q 1 1 1 - I Y I  I I ~  I , ~ I , I I I I \ ~  i111tio11 I I ~  t l lv  \ , ; I \ ( . I I ~ ; I I .  

S I I ~ ) I ) I J , .  '1'111s \v;15 ;~ (~ l~ i rvc :~ l  i l l  ;I 111-1.iorI {]I' .j('~ 

iili1111ies. A~i~I i t io~ l ;~ l  protC~.lio1i I Y ; , ~  ol)l;~ilic(l 
I)y .st~l~jcc-li~lg t11e' !lorlor- ~ ~ ; ~ t i r l ~ l  to n~otlcr;~lr  
l i ~ l ~ c ~ i i ; ~ ,  i l lcc  it 11;~s I)CCII  :,liow~~ l)y 
O w c ~ ~ s , ~ : '  l :o~;~rclt~s," ;~ntl 11i;uiy su1)scclucnt 
i~lvcstig:ltors tli:lt this ;l(ljuvant increnscs tol- 
cmncc to isclt~:mia. Although 1iypotlirr111i;l 
!ins not bceri c l i~plo~~et l  ill  otlier cases of  renal 
Iiot~~otrallsl?l:~~~t;ition Ijct\vccn i t lc~~tic;~l  t ivit is, 
it 11;~s bccn tlcxribctl by IIai iburger ; i ~ i t l  his 
associ;ltcr In i ~ ;  l io~nografts betwccn nonitlcn- 
tical lwini. 

Tn ;ltl~l;tion, 11ic (lonor was givcn 2 ~ i i g .  1)er 
liilog~.,rm of licl~xrin systemic;lll!r a fcw 111in- 
utrs I)clo~.c tllc :iitlncy was rc~novcil. This 
I I~C;~ \ I I I .C ,  rlt~sin1ir0 to ~)r-event cloltillg witliin 
l i l t .  I I ~ ~ ; I I I .  \ \ . l i  ~)icvio:tsly uq.c(l 1);~ Clot111 :l t l ( l  

l i i ~  ; I ' : ~ ~ ) ~ . ~ ; I I ( ~ : .  i l l  ;I c ~ l i ~ i i ( - : ~ l  case,,' ; ~ ( I ~ l ~ i ~ i i s t ( : ~  - 
i ~ ~ g  ;I nc~trt ~.;lliziii:- (lose o f  I ~ c s n ~ l i ~ ~ i r t l i r i ~ i e  i 1 1 1 -  

nic~tli:~tcly ;lit.cr- 1-ci11ov:tl of tile Iii~lllcy. i n  
cxl~l*r i~i i rn t ;~l  ;cni~li:i!s it  has I~ecn tlc~~ic,n- 
str:ctc.~l l)y Alilus '" t11;it tllc clrcctive renal 
1 1 1 1 ~ 0 ( 1  i lo~v rett~l-11: 11111t.ii iiiore tapitlly when 
the graft  iins ;~cscn lleparinized. 

111 di:.;c.c-tir~g the liiillley in the clonor- [);I- 

tient, .;r):cinl c:lrc was (I;r-ccte(I to  l l ~ ~  j)rcscr- 
vatic111 of the tir-ctcrol~clvic l)lo~)il supl)ly. I t  is 
well ! < I ~ o ~ : I I  tIi;11 Ion$: scgmct~ts o i  ~ l r r l c ~ r  call 
I)(! ~ ~ ~ t ~ l ~ i l i ~ u l  V ; ~ \ I I O L I I  ;~tlversc i~ITe~~ts,  1)r-ovi(l- 
ill;: I l ~ : r l  t11c ;icivc~~titia is rclai~lctl. I'r-ior to 
~ I I I . , < < ~ ~ J ~ ,  it \v.t:; t I e ~ ~ : r l ~ ~ i ~ ~ c ( l  I]? c;ltl;~vc~. clic;- 
sccti111is t 1 i : i I  1 1 1 ~  l ] l j iC1-  I I I ( ' ~ C ~  T ~ ; i ~  C I I I I S ~ ~ I I ~ ~ !  

sul) l~lic~l 11y 1il1111e1.1lus small vessels \vllicli 
ol . iyi~~;~trt!  fc0111 t11c r(:~i:iI :~rlcry : I I I ( I  11c- 
src.~~(i(,tl i l l  1 1 1 ~  f ; ~ l t >  ;~~co l ; t r  I ~ ~ \ I I ( ~  Ioc:~fr~i i l l  

tllc t r i : ~ ~ ~ , q i ~ i . i ~ .  ,.js;tct, l ) c t ~ ~ ~ c c v ~  tilt- I . ~ I I : I ~  V F -  

scl\ ; 1 ! 1 1 l  (111% ~Ilti~cl. I ~ I - ~ ~ C * I -  ( l,.i::. < 3 ~ 1 .  'l7iis rv- 
gio11 w;~.: t l lc .~-c i~~l  t. (-I rciiill!~ pi~cl;c~~-\~ctl, ;111(1 

t l ~ c l  i >illy , I I I I I  :I I V I ) I ; I ~ .  Ii\s11(! \is:cq ~ I ~ ; ~ I I : ~ ~ I ~ ; I I I ~ c ~ ~  

;II!III!: ~vitli 1 1 1 ~  iii~Iti(*y. 
111 ,111 111vviotts C;ISW of t r ; r ~ ~ s ~ ) I a ~ i l ; ~ t i o ~ ~  in 

i ~ l ( , ~ ~ t i ( - : ~ l  t\viiis, t l i ( ,  prii~c,il);~l ;l~-t~;ri;~l I)loo(i 
~ I I ~ I ~ I I ~  I I ; I S  11ct~1 ~c.stt)r(>tl ; I I I  c11(I-to-r11(1 
re11;11 ;~rlc~~y.~liyj)og;~st ri(. :~rtcry : I I I ; I S ~ ~ I ~ I ~ I : . ~ S ,  
1 n Cl,cecii's c:isc, 1l:c Iiypoga~tric art cry \vas 
t l ~ c  site ol ~ c v c r c  ; ~ t l ~ c r o s c l c ~ - o ~ i ~ ,  :IIICI a I r e -  



I i111i11;1ry c~ ic I : t r t~~rcc to~~~!~  \v;ts ~ i c ~ ~ i ~ s s : ~ r ~ ~ , ' ~  111 

OIII. ~ t s c ,  11111Itil)lc : I ~ I I C ~ O I I ~ ; I I ; I  III:I(IC t 1 1 ~  I1j.m 
pox;tstric :trtvry t111511it;1Itlc for LISC. COII- 
scc~uc~tlly, ;In ; t l ter~~;t \ i \ . r  ~ r rocc r l~~rc  W;IS 

en~l>loyctl u s i ~ ~ g  ;III c~~tl-to-sitlc nll:istomosis 
l)et\\.ccn tllc rr.li:tl ; i l l11 tlic colnmoli ili:~c .:r- 
tcrics. ilIi1115 I I ; I S  sttl(iic(1 tllc relntivc ef- 
fcc-tivcnrss of cml-to-side vcrsus end-to-c~itl 
; ~ ~ ~ : t s t o ~ i ~ o s i s  i l l  rc11;11 ~ ~ ; I I I S I ) ~ ; I I I ~ S  i l l  <!ogs. 
'I'licsc ;ti~lllors 1o1111(1 1li;tt wit11 an c~l(l-to-si(lc 

I 
; I I I : I ~ I ~ I I I ~ S ~ S ,  t11s (Icyrcc of c , )~~ i~)c i~sn lo ry  ! ~ y -  
l i s ~ . l ~ l ; ~ < i : ~  ;IS \ ~ c l l  ;\i t l ~ c  rc11:11 ~)I;ISIII;I 1 1 0 ~  

; were so1netv1i;it rctlucctl. I-Totvcver, 111 our 
cnsc t11cl.c ;~l)l~c;lrccl to he 110 ntlverse f~:!?c. 

i ti1)11;1l t ifrets fl.o111 tlii:: vnri;tlioti it1 technique. 
l'ostopu.:~tivc rcllnl 1)1:1sni;1 flow ntitl otlier 

I 
f 11nrl icm;tl tcsts were cluite satisi:~c.!ory,  boll^ 
i~~lmctli;~tcl!. nntl for ;IS lo~ig  ns six mo~ltlis 
postol~cr;\tivcly. 

The  nlctliotl o i  i~ l~l ) l :~ l~fnt io i~  of llic 11rctei. 
i11to tlic l)la~l(lcr \ Y ~ ) ~ I I I I  ; I~ I I (YI I .  to l)c i~~tl)ol.l;it~t 
i l l  tcr~lis  of  1011~-1er111 ~ L I C C ~ S S .  S ~ I ~ C C  se\rc.r;*l 
of  the prc\rioirsl! rel)ortc(l c-nscs ;i:tvc l i ;~t l  

pcrsislcnl 11rin;lry tract infretions nftcr op.- 
cl-;~tior~. 7'1ic ~netliotl of in i l ) ln~~ta~ion ~ I i o ~ ~ l ( i  
provirI(: frcv t~rin:tl-!. ( l~-:~i~iage,  n11tI l i t ~ ~ ~ ~ t l t  
1.cl111s. 111 tht: ~~rrir!r~tly rcl)ol.te~i c;tsc%. tl~t: 
~ I I ( ~ I I I O I I  o i  . S I S \ T I I ~  ;t1111 A ~ ~ I I - . ~ I I ; I I I  W;I+ t b ~ ~ ~ -  

ployctl as ~iic~(Iific~tl It!. I';~cl~~iti."~ A A . ~ I ~ ) I I I ~ -  
cos;11 i 111111~1 W;I\  i;15liion(~1l, t l ~ r o l ~ ~ l i  \vltl(.ii 
Ills t ~ r t ~ t e ~ .  \V;IS 1)1-!)tigl11, 111 ;!clditio~l, t!ic t i , ?  
o i  tllc I I I . I * ~ < ~ ~  \v:t:; fol(Ic(1 I~;tcl< to fo1.111 :L nil)- 
1)Ic 1)1.1ij(hc t i 1 1 ~  inlo 1 1 1 ( ~  i ~ ~ t s r i n r  o f  tlic l t l :~~I~lcr 
1 5 )  111 O I I ~  c:~<c 11rili;try dr;tili;lfic was 
t l r ~ t ~ r ~ n s l r ; ~ f c ~ l  to I)(: ~ r l ~ i ~ ~ ~ l ~ c ( l ( ~ ( I ,  ;11i(1 111ci.e \V;IS 

no py(*Iogr;tl~hi~. tbvitl(.l~c.c of rc,nurgit;~tion. 

C)IIC of 111v 111o\t tl~-c;~(lt:(l late co!~i~)licatio~is 
of rc11;11 t r ; t ~ ~ ~ ~ ~ I ; i ~ ~ t ; ~ t i o ~ i ,  ~) : i r t ic~~l :~r ly  i l l  [):I.- 

1ir11ts \YII ! IS( -  i l i i l i , t I  (liq(b;~vs \v;is ~ I o I I ~ ( ~ I ~ ~ I \ o -  
~~c l ) l i~ . i t i i ,  11;1x i ~ ~ c . 1 1  ~.cc.ul.l.c.~~c.r. of ( I I ( *  r l i l ; c : : ~ i c ~  

i l l  tllc tr:111si)l;l11tcc1 I<itlncy.l8 When t l~ is  
has oce~lrrc(l, the ~ ~ c c u r r c ~ i t  glomsrulonc- 
l>l~ritix i 1 ~ 5  1.1111 a11 ; I ~ ~ c v I ~ I ~ ; : I ~ Y I  COIII-st-. ' J - ~ I C J ~  
is . ; r ~ c p * i t i v t .  c>vi~lcllcc t l t ; ~ t  rc~~nrt\.:~l of 111(1 
rlisc;t\c~tl liici~~eys nlay 1icl~1 cot1tr;lvtrl.t 1l1is 
( - I I I I ~ I > I ~ ( . : ~ ~ ~ ~ I I . ~ ~  '1.11~~ t i ~ t ~ i : ~ ~  for r(.111ov:11 of 
the reciltie111 pnlicilt's own liitlncys h;is .\::it.- 

ictl Troll1 seven tlnys to s i s  11101111is. 111 ollr 
rase, ~11c r ec i i~ i (~ t i t ' ~  1 . i~ t11  I~i(111cy wits SC- 

tnc~vecl tliroiigli tllc snnlc r c t r o ~ ) r ~ - i t r t ~ ~ c ; ~ ~  i l l -  

cisio11 t1sc11 for  l l ~ c  ~ ~ ; I I I S ~ ) ~ ; I I I L ; I I ~ ~ I ~ .  I:I.(IIII n 
tcclittic;~l ~lrrir~t o f  \ricw, t l ~ i s  W:IS c;~sily ;re- 
co~iil)lisllc~~l. 'I'lle sccoli(1 o r  left liitl~icy o l  
Ilic rcc;picnlt 1);lf.iclit was rcmovc(l six tl;lys 
later through n se1)ar;ltc incision. 

I t  1i;ls Ixcn notctl 011 ilumerl)us occ;tcions 
tlint n successful r r ~ ~ ~ ; i l  trnrlsplallt provi(les ;L 
copious inlmetli;itc cliurcsis. A larjic 1i;trt of 
this cli'cct is ~,rol);~l)ly ;tttril)~~tal)lc to the 
osnlotic clir~rcatic clTcct of tllc c.lcv;~tc(l ~ ~ l : l s ~ ~ i n  
ure:L. 1 1 1  fllc I)~.esclit case, ~ n ; r ~ l ~ ~ i t o I  was given 
;\I: the Lirnc ok t l .n~~sl)l ;uil ;~lio~~ i l l  ortlcl to pro- 
 note ;ti1 inrlnc(li;ltc tlit~rcsis. M~lictlicr t l~ i s  
f o r n ~  L)f thel.npy is nr1visnl)le is opcn to clues- 
tion ill vicw o f  rcccnt stt~tlics which suggcst 
that ni:unnitc,l limy co~~il)licat~.,tlie ~,oslolicr;i- 
tive course 1)y c;iusing sodium loss.2 111 ; ~ ( l ( l i -  
lion, it is cloul)tft~l tli:it ~nmniitoi nrts i l l  n 
manner difict-cl~l f r o ~ n  that of entlo!;cnous 
urcil. \Vlictll.~r mnnnitol is or  is not rtivcli, 
it is clear 1Ii;it n ~)recisc rcc-ot.tl o i  tlot o111y 
W ; I ~ C I  I)ul ciecirolytct los\cbs 1111rst 11c lirftl in 
ortlet- to trc,;it r;tl.)i(i n11(1 ~o tc~ i l in l ly  Iclli;~l 
flui(l or  clcct~.olyte tlcplctior~ cflcctively. 
, . I 11c rccl)vcl.y of the rec~l,ictlt 1);rticnt fro111 

Llis 11t.o o!)c.r;!tivc ~~rocc,tlul.cs \\.;I.; sr~l.l)l-is- 
i i i ~ i y  !,t*l1iL;il in vic~v o i  liis (.~.iiic:llly i l l  : ~ I I ~ I  
fc(~Itl(~ ( . I I I I ( ~ ~ I ~ O I I .  ( 1 1 1 ~  ~ ) o s t o ~ ~ ~ ~ ~ ~ ; ~ t i v c  fi111111ig 
\vhic.l~ ctcc.;tsio~tc~l c o l ~ . s i ( l ~ ~ ~ ~ ; ~ l ~ i c  ; t~ ls ic*~y \\.;is 
tllc (...11!; clr.\-c.lol)i~~e~~t ;111tl ~ ~ ~ l ) s o c l t ~ c . ~ ~ t  1 ~ 1 . -  
si5tc.r:c.c. of rnlc~-ctsropic l ~ c ~ i i ; ~ t r ~ r i : ~ .  ' I ' l ~ i ?  \V:I.S 

1iofc11 i11 llic i111111c(Ii;tt~ ~ ~ o . ~ t o ~ ) ~ ~ ~ ~ : ~ t i \ ~ c  \)criofl 
nli(1 u11ifi11~11vl for I I I ; I I I ~  I I I O A I ~ ~ I S .  11 strik- 
ing fr;tltirc oi tlic lic~ii:~lt~rin ur:ts its :1l111os1 
co~lll)lcte clisalq lr1:ll~;lncc \\~lictn i 11s 1nt ic .111  IY;IS 

cn~il i~ir~.l  to l)t:(l re51 'l'liis ~ ~ I I I ~ I ~ ~ ( . ; I I ~ ~ I I  1i:ls 
~ i o t  I)ccn ~ ) r e v i o t l s l ~  tlcr;c-ril~~.(l i l l  111(, 1itc.r;)- 
~ I I I . ~ ,  I t . r ~ t  i l  II:IS I ) C V I I  ~ lo t i c s~!  11y 1 1  I I I . ~ ; I ~ . ~ ' '  
, . 1 i , ~ ; ~ r t  ~ l ~ ( ~ , ~ l ~ ; t ~ i i i ~ ~ i  of tlli, .  11vrsi\ie111 111,111;t- 
t t ~ r i : ~  is 1101 c-l(~t~.+ i)tlt is i t  ~ I I ~ ~ I I C I I C C ( I  l)y 
positiot~. i a ' 1 1 1  ~ I I c * I .  i11for111;11iotl OII  tI1i.q 1)ost- 
opc~-:t~iv(s rtrti~!tIi(*;itio~~ \ \ ~ o I I I I I  : I I I I ) S ; I ~  to I ) ( ,  
i ~ i ~ p o r t ; ~ ~ ~ ~ ,  ~1;1!iic111:1rl!~ 111 ( I i ~ ~ i c ~ . c ~ ~ t i : ~ l i ~ ~ ~  i t  
fro111 t l i r b  l ~ c ~ i l ; ~ t i ~ r i : ~  \vIiic11 1 1 1 i , ~ l 1 t  1)c ; t ~ ) f i t , i  

,2 succ-riiT~l~ I-a\c o l  I cn:~l 1 I . r ~ i ~ ~ ~ l : ~ ~ ~ I , i t ~ o ~ i  
Iro111 onc itlcr~iic;il twin to ; i i ~ ~ t l ~ e r  l ~ n s  I J ~ ~ C I I  



Adtlclldum 

'l'l\cs ~ i : i t i r ~ ~ t  co11li1111cs 1 0  I J ~  in gootl hcalth 
\\.ill1 c . s t ~ r . l l c ~ ~ ~  I.(~I);II f1111c.tio11, 1 0  n i o r l t l ~ s  
; ~ f l c r  r(>t1;11 i ~ . i ~ ~ ~ s j ~ l : ~ ~ ~ t ; ~ t i o ~ i .  

l < l C l ~ T C l Z L t N C l ~ S  

1. ;\I1111 111t.11, 1: I'. . I'~I.SI>II;~I c c ~ ~ i ~ ~ ~ n t r ~ i c : ~ t i ~ , l i  t o  
Ill(* ; L l l l l l t l l . ,  5 , ~ l l l .  ;$ IOfl2. 

.' l:~,l,:i. !\. ;  ( ; ; i i ~ i r l r ,  ,I.. i ' t~ \vcr$,  S. I<.:  L?1:l1111ilol 
111llt1*~11t.r oil \ \ ' ,~ t t~r  :\111l l ' . l<~~t r t~ l~ I i :  l*;~cr<~li1111, 
S l l l  !:<,I v .52 IS$, 100,'. 

.;. l ~ t ) ~ 3 r ~ l l l ~ ,  c ; .  I f . ,  :lll~l ~ C ~ I ~ ~ S S , ' ~ ' ,  I < ,  1 , :  '~IIC 
111ll11c~r1rc. o i  'I 't,t~~licr.ni~lvtx II~I~II l s c l ~ r ~ n i c  l i c n a l  
1 ~~! I~ ; ICI \ .  S I I I .~ : I>~~ 39 : Q 7 0 q  19.56. 

~ 4 .  I!I it.l icr, X S.; 1;11il(l, \I1'. I.:.; f<t::~:xI;it~, 1, Il., 
:i11(1 AII~I~I~III, .i . 1'. : 1< i111 t  tio11;iI c.::~l~:ici~y ~ ) i  a 1.k- 
I~(~I.\.;III.~I ~ I I I I I I I ~ I ~ ; ~ I ~ ~ ~ ~ I ; ~ I ~ I I ~ ( I  I<i(ln(*y ill ;ill I ( i r ~ t ~ i \ , r l  

'I'IVIII vi!11 l ' :~r . i i lv l  ( ~ l w ~ r v ; ~ t i o ~ r s  ill t i ] ?  I k i n o r ,  J. 
( ' l i i i ,  IIIVI,K!. .:.> : 1.\04, 19.50. 

5. I!I,~vI~, ,I I\. : I l t ~ ~ ~ i ~ ~ ~ - ~ ~ ~ ; ~ i t i ~ i g  S1ci11 :  ill^ 
l<cpr,~t r ~ i  511<.rc*cs in I t l c ~ ~ t i c : i l  'L'witls, S u i f i c ~ . ~  1 :  
~<,<S, 10.:;. 

0. ( '01111, 1;. ; I )~I(.~IIC~III:III, 1 I., . ] I . . ;  ~ ( ~ 1 1 1 i ~ ,  I . ,  :t1111 
IIIIIII~:III, 1 1 ,  ; \ . :  (1 SIIVC~IS%~II~ C;isv (I[ l I o t i i o l r : i ~ i ~ -  
11l:t1iI,tti1111 ( > I '  ~IIV l \ i ( l~ i ry  I i ~ t \ v r i ~ ~ t  11 le11 t i c~ l  '['U~IIS, 

, \ i l l t ~ l - ,  I S11rg. lo?::Lt'l, l ( )OI .  
7. 1 ),~<sct(w, I. I;. ; A f C t r l < i ~ ~ n ~ > ~ r ,  I<. ,[. ; I . i~kc ,  

, I .  t:. ; AIor~a11, I\ ( )., :II~II l lcck,  J. C. : I<rt~:il TI-;~!I~- 
1)1.1111alion I~CI\YI->II I r l c ~ ~ t i ~ ' : ~ l  'I'wirrs. I.:~~ic-rt 21.572, 
I')O\l. 

S. I )IIIIIII>>, .I. 1,;. : I )I-(  I I \ L $ ~ ( ~ I  01' ( :II~III." 

0. (-;..III, I1 I,;.; i IIF:C,I., A , ;  IIIIII~(~~ I)., :III(I 
S c l ~ i l l i ~ ~ ~ : .  ,I. : 1 111111:111 13c11:~I 'l'rniis1~1a1it;i1iot1, I .  I,:rl~. 
('Ii11. h l t , ~ l ,  5O:l, 1900. 

10. l l ; t l l l i l l l i~~~~r, 1 ; V:1yssr, .I.; ~ : l ~ l ~ l l i ~ ~ 1 ~ .  1 ; 
~ \ i ~ v c r t ,  j ; 1,:11:i111it~, (:, hl., :il~,l l lojy)(,r ,  J , ,  j r . :  
l<c11;11 I r (>~ l io t  r;111< 1)1;11it;1ii011 ill Ivl ;III A f t e r  l{:i(li:i- 
ti011 (IT 111r I<c*c i l . ic l~ l :  I.:x~II,~;I,IIc~ \vit l l  6 C ; ~ s c s  
Sil icc 10.59, .\nrcr. J.  htc(l .  32:854, 1962. 

1 I,. I III~:, h!. 1'. ; 1 lo l~ i i (~s ,  J. 1 [. ; CI:irl<c, 1'. J., 
:111(l II~I~I~II~IIIs, !I. b\l. : ~I~~IIIIII~SII~;(I (lat:~, 

I.!. h t c ~ ~ v i l l c ~  .I G. ; Sc.i~lc~;t'l, 1. 1J.  ; lir:itt, '4. M,, 
I I ,  :inti Crc.c~clr, O., !I.. : I l i rmnn  JCi~ l~rcy 'I 'r:ir~s~il:~n- 
[ : i l io~ i  i n  l ~ l t ~ ~ ~ t ~ i . i ~ l  'I 'wil~s, 1. IJvI>I, 85 :2.33, 1?61, 

I*+. A l t ~ t ~ ~ . i l I ,  .I. 1'. ; k1i11 ray, I .  1;. ; lT: i~~risotr,  J. 1 I,, 
:ill(: (;i~il(l, \\I. I<. : Si rcc~!s~f111 I t ~ ) ~ i i ~ ~ L r : i ~ i ~ ~ ~ l : ~ ~ ~ ~ : i t i n r i  
or tilts I l i i111:~11 1 i i ( l 1 1 1 ~ ~  I!CL\VCCII T ~ I ~ n t i c a I  Tw~I~s, 
J . A  11 A.  100 :277, 1950. 

1.1. AIIIIIS, )I. M.: l l ! ~ t ~ i ( ~ ~ l y ~ i : i ~ i ~ i t . s  o f  l < c ~ ~ ~ : i l  
' l ' r : t ~~~~~ I : i ~~ l : i t i o i~ ,  1. i. 80:~1~>,{, l<)Ol. 

1.;. 1\111,1~iy, , I .  Is:.. l ' r ~ t . s o ~ i i ~ l  c o ~ ~ ~ i i i ~ ~ ~ ~ i t . ; \ l i o ~ ~  1 0  
till, .llllli~ll, !it . \ l l .  I.{, l')o:!. 

I (I. h111rr;ry. I .  li - 1'1~1~.~o11:11 c ( > i i l ~ ~ ~ ~ ~ ~ l i r : ~ t i o t ~  tr) 
l l ) < h  ~li1lllf>r, ;\[#I i;, ll)(l.' 

17. il111,1-:1y, , I .  I';.; h lc r r i l l ,  I .  I ? . ;  l);~~ii~iii~i, (;. j,; 
l k ~ l y ,  , I .  l i .  ; ~ l l c x ; i ~ ~ t ! r c ,  (;. \If., :IIIII I l : i r r iso~i .  r .  
f I. : l< i t l t~ t%y  'I ' t - : i1 i<111: i t i t~1t io1i  i11 hfo(I i l i r(1 I<CC~~I~~~I I~C,  
AIIII SIII.~. l.iC :.7.3;, lCo2. 

IS. A i i ~ r r i ~ y ,  j. I:,.; k I (~ r r i l 1 ,  1. l'., a1111 11:11.ris1)11, 
J. I I .  : J<~~lr!r,y ' l ' v : ~ ~ ~ ~ ~ l l : i r i t : i I i o t i  1:. iwct.11 i 1';tirs of 
T ( l t ~ ~ ~ i i < - : t l  i'\x-iti,:, S11rg. 14H..$4.$, 19%. 

1Q. C)JV~,I~.. , I  C. ; TJrvv< {]?I, A .  E., ;III(I S\V;LII, 1 i : 
I'~II~IIII}:IV~ OI.~.I:I~~IVI o f  t i le '~1ic)racic A111.1,t I )III illk: 
I l y ~ ~ o l l ~ ~ r i ~ i i : ~ ,  A.h, l .A, AI-I:II. S I I ~ ~ .  70:95, 1035. 

Z(r. I':~I~II~II. :\. J .  : 7 i r r t c rovc~s i ra i  A l inst< ln~osis :  
'1.111, [)I ( r i l i t i ~ i ~ i  :111(l !<v3111:itio11 o f  :i ' ~ ' ~ ' c ~ I I I ~ I ~ I I ~ ,  1, 
1 'IY~!. S2 :.;7~<. :C).iQ, 

21. Sf(,\ ~.II., A.  I<., a1111 3T:trsl1:ill, V. 1." : l i e -  
i i i i l ~ I ; ~ t i l ; ~ l i ~ ~ t i  I1i1> l l r t - I IT i l i t n  tlrc J~I:I(I(!CI-, Srirg. 
(;> i l t * ~ .  ( )II\II,~ 77 .58:1, 1943. 

2,:. \ ' ~ ' ~ o ( l r t ~ ~ i ,  kt. i:, ; J < O I ) ~ I I .  r .  S. ; I-~Iss, I .  A .  ; 
NoI:tti, I \ . .  ;III(! r,ariiI~ic, A ,  'I%.: ' I ' r :~~~~ i~ i ; i ~~ tn t i c~ r r  of 
:i l \ i ~ l i i t ~ y  fr111ii :III I(11~11tic;tl 'Fwi t~,  1,:tncct 1 :12'l.5, 
1 !I0 1 

111  Sl0r.d el 01. Printed and Puh1:rh.d in the United Statrr oi America 




