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A NUMBER OF PUBIXCATIONS m t~e recent hterature !have drawn attentaon to hepatlc 
necros~s an pataents who have been anaesthetJz~ 
reports halothane has been redacted as the caw, 
reports has vaned from the dogmatic attitude ,that 
as an anaesthetic agent to blind msastence that l~ 
fol hepatic damage These positions obvaously r, 

:d with halothane a-~5 In these 
,ataw~ agent Reactaon to these 
haloihane should be abandoned 
alothane cannot be responsible 
~present extremes winch so far 

fad to be supported by facts It is ewdent that the whole question of hepatac 
damage and hepatic failure fo1Iowmg anaesthesia! and operation reqmres careful 
exarnmataon Consldenng the current controversy concerning the role of halothane 
m the production of hepatic damage, such an examination should, of course, have 
partlcular reference to the l ole whach thas drug may play m producing hepatic 
faa]ure 

The approach to th~s problem which ~mmedmte~y suggests atself to most people 
~s the exammaaon of hospital records to determine whether the use of halothane 
has m fact been associated with an increase m chnttcal evidence of hepatic damage 
or death from hepatic fadure It is apprecmted that such a study will nelthel prove 
nor dasprove the contenaon that halothane produces hepatic damage It as reason- 
able to beheve however, that, prowdmg all the p4taents who have shown clmacal 
ewdence of hepatac damage m the postoperatavr peilod can be ldentfl~ed, and 
prowdmg that the statlstacal sample as large enough, the question as to whether 
the use of halothane is more hkely to produce hepatic damage than the use of 
other agents and techmques may be answered witch some certainty We are aware 
that many factors assocmted with the treatment of surgacal pataents may result m 
hepatae damage, and that there as at the present tnne no possible method of ruling 
out mtercurrent vtral refections of the laver 

In the hope that we m~ght provade a reasonable answer to thas prmaary ques- 
tion, we have examined the records of those patients m the Toronto General 
Hospata] who have developed clmacal jaundace m the postoperatave period during 
the years 1953 to 1958, when no ha]othane was u~ed, and dttrmg the period 1960 
to 1963, when a large proportion ot the general anaesthetics administered to 
surgical patients employed halothane as one of the agents 

~r 

The primary problem m retrospectwe studies of this type is the location and 
~d,entflqcatlon of the patients to be included m the study Many approaches to a 
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solutaon of tins problem have been ~uggeSted In ~ study we h~ 
locate all patmnts who developed dmacall ]aun&ce m the postopq 
reference to the records of the bmchemmal laboratory We ha 

tve attempted t o 
~rative period by 
~e e ~ ~  the 

records of all the patmnts who hfive been reported to have a. serum blllrubm, , 
greater than 1 5 Vandenburg umt~ _Wh~_,e we cannot guarantt m that t/us wtll 
adentffy every pataent m our hospltallwho has had clmmal ]aundme, we are 
reasonably certain that the number Who Will be missed by tim me~od m extremely 
small The record of each pataent has been examined to determine whether or not 
he had an anaesthetm, and our pr~sen f report is based on the records of ,those 
patmnts who had, and whose se~m t~arubm was 1 5 mg per cent or higher 
postoperatwely We have excluded fall t~atmnts who were ]aunch(:ed at the tune of 
operataon, all obstetrical pataents, and ~dl patients who had regional anaesthesm 
Our report, therefore, is based on thosg patmnts who were not launchced at the 
tmae of operatton, who developed ]au~adme postoperatwely, and who recewed 
general anaesthetms for surgacal procedures of all types 

During the periods of study, 1953--56 and 1960--63, a total Of 92,99.0 general 
anaesthetics were admuustered at th~ Tel onto General HospxtaL There were 
44,609 adml_mstered m the mltlal penod and 48,311 m the latte r, of winch 21,461 
or 44 per cent were with halothane 

A total of 250 cases of postoperatwe ]~undme (Table I) was found on rewewmg 

TA~3LE I 

POSTOPERATIVE JAUNDICE ~FTEI~ GENERa. ANAESTHESIAS. 

No of I Cases of Incidence 
anaesthetl,~s jaundme per 1000 

I . . . .  

1953-56 44,609 , 49 1 1 
1960-63 88,311 I 201 4 2 

the mechcal records for these patmnts I 49 occurring during the 1953-56 period 
and 201 m the 1960--63 period Tins gwes an incidence of 1 1, per thousand for 
the first period and 4 2 per thousand general anaesthetms admtmstered for the 
second Of the 201 cases from 1960 tO 196.3 (Table II) 88 had halothane whale 

TABLE II 
I 

POSTOPERATIVE JAUNDICE AFTER GENERAL ANAESTHESIA, 
lq60-63 

I ' '  

No of Cases of 
Agents anaesthetics jaundme 

Halothane 21,461 88 
Other agents 26,850 113 

I 

I nctdence 
per 10~I~ 

i 

4 1  
4 2~ 

113 had other agents, an incidence of 4 1 and 4 2 per thousand respeetavely The 
mcldence for those anaesthehzed with agents other than halot hane (Table III) 
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T A B L E  I I I  

POSTOPERATIVE JAUNDIQE AFTER GENERAL ~NAESrHESIA, 
1960--63 

Agents other 
than halothane 

Nttrous omde+relaxant 
Ether 

Cases 0f 
jaundice 

98 
1 

Cyclopropane 12 
I 

was 4 1 per thousand for nitrous omde w~th or without 
for ether, and 7 4 per thousand for cyclopropane 

i 

i Inmdence 
,,, per 1000 

4 1  
38  
7 4  

relaxants, 3 8 per thousand 

The onset of ]aundace occurred within 14 days m over 80 per cent of the easesim 
both periods, regardless of the agents used (Table IV) Eighty per cent of all the 

T A B L E  IV 

POSTOPERATIVE JAUNDICE AFTER GENERAL I 

1960-6: 
Time 1953-56 
(days) (%) Halothane (3 

0-7 60 5! 
8-14 26 2t 

15-21 ~ 7 
22-28 ~ 6 

> 2 8  14 8 
. . . . .  a i I 

~NAESTHESIA 

(%) 

ther agents 

81 
10 
4 
1 

cases had temperatures of 100 5 o F or greater within 
Blood transfusmns were admmastered to 70 per cent ot 
and to 88 per cent m the 1960-63 penod In tlus lattr 
group ~naesthetazed wath halothane and 91 per cent 
other agents reeewed blood In adchlaon, many of thos~ 
were glven drugs such as pemcllhn, tetracycline, and c: 

he first postoperatave wo 
those m the 1953-56 pen 
.,r period 85 per cent of t 
ff those anaesthetazed w. 

who chd not receive blo 
,hlorpromazme, winch ha 

•ko 
ad 
he 
Lth 
od 
v e  

been shown to cause ]aun&ce 
The mortahty rate for the period 1953-56 was 371 per cent and for 1 . 9 6 ~ ,  

25 per cent (Table V) Of the 88 palaents who had ]a,m&ce after receiving 

T A B L E  V 

POSTOPERATIVE JAUNDICE AFTER GENERAL ASAESTHES~, 
MORTALITY RATES 

li 'Lr ' 
Cases of 
jaundme Deaths ] % 

I 
I 

1953-56 49 18 37 
1960-63 201 51 25 

I 

halothane (Table VI), 23 dmd, one quarter wlth,n th e first week postoperahvOly 
Twenty-e, ght deaths occurred m the remaining 113 eases, one flnrd of th~se 
within the first postoperative week The ease mortahty rate was therefore 26 per 
cent for those who had received halothane, and 25 per cent for those anaesthet~ed 
wath other agents 
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Agents 

Halothane 
Other agents 

T A B L E  VI 

POSTOPERATIVE JAUNDICE AdFTER GENERAL ANAESTHESIA, 
MORTA/~ITY ]~IkATES 1960-63 

i " ,  ' . ,  ' . . . . .  

jaund,![e Deaths %, 

88 23 26 
113 28 25 

. . . . . .  I I . . . . . . . . . .  

The causes of death that could be a,~certamed as accurately gs posmble from 
the charts and post-mortem findings we~ie vaned (Table VII) Five deaths due to 

TAB]I~E VII 

POSTOPERATIVE JAUNDICE AIFTER GENERAL ANAFSTHESIA~ 
CAUSES]OF DEATH 

1960-63 

~ /a lothane . . . . . . .  ., t- Other agents 

Haemorrhage 4 2 
Pneumoma 3 2 
Renal 3 9 
Embohsm 2 2 
Cardmc 3 6 
General toxm~ty 3 4 
Hepatic failure 5 3 

hepahc failure occurred m those anaes~lhet~zed wath halothane, three m the non- 
halothane group Of these, prnnary carcinoma with widespread secondaries was 
found m one, and four had proven cirrhosis preoperatwely Thele remained three 
cases, one m the halothane and two m the non-halothane group, winch could not 
be explained (Table VIII) 

T A B L E  VIII  

POSTOPERATIVE JAUNDICE AFTER GENERAL ANAESTHFSIA, 
HEPATIC CAUSES OF DEATH 

1960--63 
I ,  , r  

Hi!lothane Other agents 

Carcinoma 1 
Cirrhosis 3 1 
Unexplained 1 2 

DKS,tUSSION 

The increase m mcadence of postopeJiatlve }aundlce from 1 1 t0 4 2 per thousand 
general anaesthetms admtmstered durrag the two permds studaed can possibly be 
explained by several factor'~ 

One must consider the changing 0peratwe pattern More!comphcated and 
prolonged procedures, necessitating the ad,mamstrahon of bloo d and drugs more 
frequently and m greater quantities, are being carried out Heart-lung and neuro- 
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logaeal procedures accounted for over 12 per cent an 
of the cases during 1960--63, m contrast to 0 and 2 pe~ 

The chance of transmitting the vmas of serum!hep, 
reported to vary from 1 per cent for those recewmg 

I 

cent for those reeewmg four umts 16 A recent Japanes 
per cent of their blood transfusions transmit the virus 
varying from 2 to 11 weeks Thear incidence of hepatai 
recewmg 200 to 800 e e of blood, and 58 per cent fc 
per cent of wbach developed clinical jaundice lr 

The threefold increase m incidence of infectious 
basis of the number of reported cases, 18 for the 195~ 
doubt has a contributing role as well No method ~s cm 
mfectxous hepatatls from serum hepat~tls 

Other factors that must be consadered m the produ 
damage are the d~rect and md~rect consequences ot 
injury to the bde ducts or hepatic blood vessels, pro 
hver, or secondary to pancreatac necrosis that may c( 
surgery Tractxon alone upon upper abdominal struc 
blood flow by 50 per cent, thus leading to hepatac dart 
ox wxthout the excesswe use of vasopressors, has b~ 
]obular necrosm All these factors may precipitate hve~ 

d' 10 per cent respectively, 
cent m the 1953--56 serxes 

datls accidentally has been 
one umt of blood to 3 per 
b report esttmates that 64 5 
with an incubation period 

ts was 38 per cent for those 
r 10t)0 to 1600 ee, only 10 

aepat~t~s, estmmted on the 
-56 to 1960-63 periods, no 
renfly avadable to separate 

etaon of postoperatave hver 
, trauma These consist of 
longed retraction upon the 
~mphcate upper abdominal 
tures can dunmlsh hepatic 
Lage Prolonged shock, with 
~en noted to cause centao- 

fatlure, especmlly m cases 
where chsease of the hver already extsts 

'The effect of drugs on the hver lS assuming ever ncreasmg Importance as a 
possible causatwe factor m the production of hepatic damage and jaundice These 
drugs (and over 70 have been recriminated) include rhany of the commonly used 
antlbxotlcs, sedatives, antidepressants, phenotinazmes, I and antacoagulants, many 
of these are used extenswely m surgical patients pre-i and post-operatively 

Of the anaesthetac agents commonly used today, none comes under Klatskm's 
defimtaon of a hepatotoxm 19 Yet, cyclopropane in our I study and m that of Allen 
and Metcalf ~~ had a hagher assocmtlon wath postoperatwe jaundice than the o~Ler 
agents, a e halothane, mtrous oxide, and ether No one would condemn cycloplo- 
pane on tins basas alone 

The d~fferenee m incidence of postoperatwe ]aunchce m pataents anaesthetazed 
with halothane and with other agents as not statastlca]iy slgntficant Thin does not 
ne,cessallly mean that there may be no direct relatlonshap between halothane and 
hepatic necros~s, but it does gwe less support to those who would associate 
the two 

S U M ~ Y  

A retrospective study of 250 cases of postoperatwe jaundice following the 
administration of 92,920 general anaesthetics during the two periods 1953-56 and 
1960--63 at the Toronto General Hospital revealed a marked increase an the 
over-all mcadence, but no sagmflcant difference between those anaesthetized w~th 
ha]othane and those anaesthetized w~th other agents 
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R~trospectavement, nous avons fa:t une &~de de 250 cas dhct~re postop~rato~re 
h la state de 92 920 anesth~s~es generales admm~str~es a 1 hSpltal Toronto General 
L'&ude a port~ sur deux p~r:odes la premiere, de 1953 ~ 1956, 1~ seconde, de 
1960 ~ 1963 

Au cours de la p lem~re p~node, nous n'~vmns pas employ~ d'halothane roans, 
au cours de la seconde p~node, nous l'avlons employ~ dans 44 pour cent des 
48 311 anesth~sles r~g:onales 

La frequence de lhct~re postop~rato~re 
(1953-1956), a ~t~ de 1 1 par 1000 anesth~ 
(1960-1963), de 4 2 par 1000 anesth~s~es 
survenus entre 1960 et 1963, 88 avalent rec~ 
regu d'autres agents une fr~quence de 
(tableau II)  La fr~quence che~.-ceux qu: f 
~taat de 4 1 par 1000 pour ceux qm avaa~ 
myor~solutffs, de 3 8 par 1000 pour ceux qu 
1000 pour ceux qu: ava~ent regu du cvclopr 
80 pour cent des cas, au cours des deux p~t 
1our, quel que so~t l'agent utflts~ (tableat 
p&aode de 1953 ~ 1956 a ~t~ de 37 pour ce. 
de 25 pour cent (tableau V) Le taux de 

. au cours de la prerm~re p~node 
les et, au cours de la seconde p~raode 
'tableau I)  Sur les 201 cas dhct~re 
de l'halothane alors que 113 avment 
1 et 4 2 par 1000 respechvement 

arent anesth~s:~s avec d'autres agents 
~nt r egu du protoxyde avec ou sans 
: avalent regu de l'~ther, et de 7 4 par 
3pane (tableau III)  Chez au-del~ de 
nodes, lhct~re est apparu avant le 14e 

IV) Le taux de mortaht~ pour la 
at, et pour la p~,node de 1960-~ 1963, 
mortaht~ a ~t~ de 26 pour cent ehez 

ceux qua avalent re~a de l'halothane, et de 25 pour cent chez ceux qm ava:ent 
regu d'autres agents (tableau VI) Les causes de la mort ont ~t6 mulhples (ta- 
bleau VII) L'msuffisance h~patlque a ~t~ la cause de la mort ehez cmq analades 
qm avaaent re~ju de l"halothane, et chez tr0:s malades dans 1 autre,,, groupe De 
ceux-cl, trots cas demeurent mexphques un, palm: le groupe de l'halothane et 
deux, parm: l'autre groupe (tableau VIII) 

' t Les facteurs qm peuvent exphquer 1 augmentataon de la fr~quence de l'let~re 
postop~ratotre de 1 1 ~ 4 2 par 1000 anesth~sles gSn~rales, au cours des deux 
pSraodes Studl~es, peuvent se trouver dans le changement de la fagon d'op(~rer, 

�9 I le rtsque de transmettre accldentellement Ile vn'us d'h~patlte semque ~t cause de 
rusage plus frSquent des transfusmns, la fr~quence t ro~ lots plus grande de 
lqaSpatlte mfectleuse, la poss:btht$ de traurnatlsme op~ratotre, le thee  prolongS, 
et l'usage d'un ou plus:eurs mSdlcaments reconnus comme susceptlbles de louer 
un rble dans la produchon de l~slons h~patlques 

Au cours de cette Stude, nous n'avons pas obselv$ de dtffSrence nnportante 
entre la frequence de l':ct~re postoperatotre chez les malades anesthSsl~s ~ l%alo- 
thane et chez ceux qm furent anesth~sl~s avec d'autres agents 
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