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THREE SIGNIFICANTLY DIFFERENT TECHNIQUES of general anaesthesia have been 
used at the Toronto General Hospital in conjunction with the surgical manage- 
ment of ruptured intracranial aneurysms since the initial case in 1954. This 
survey compares the effect of the different anaesthetic methods with respect to 
postoperative mortality. The results are analysed statistically and the possible 
relationships between anaesthesia and aneurysm mortality are discussed. 

MATERIAL 

The 401 patients presented in this series comprise all of the patients anaes- 
thetized for intracranial surgery for ruptured intracranial aneurysms in the 
Department of Neurosurgery at the Toronto General Hospital from the initial 
case in May 1954 until December 1966. On admission the cases were graded 
I to V according to the classification reported by Botterell, Lougheed, Scott, and 
Vandewater. 1 Those patients in grade V (eight cases) who were moribund, and 
who therefore received resuscitative measures only, are not included in this 
series. It could not be considered that these patients had any treatment which 
could be categorized as general anaesthesia. The total number of cases in each 
site and grade are outlined in Table I. The ages of the patients range from the 
second to the seventh decade, with 136 patients over fifty years. 

TABLE I 

Anterior 
Internal communications, 
carotid anterior Middle 
artery cerebral cerebral Total 

Grade I .53 37 20 110 
Grade 11 67 39 28 134 
Grade III 47 41 29 117 
Grade IV 13 9 18 40 

Total 180 126 95 401 

METHODS OF ANAESTHESIA 

The initial method of anaesthesia was outlined by Vandewater, 2 with modifi- 
cations discussed two years later? The introduction of new agents and also the 

*Departments of Anaesthesia and Neurosurgery, University of Toronto and Toronto General 
Hospital. 

227 

Can. Anaes. Soe. J., vol. 15, no. 3, May 1968 



228 CANADIAN ANAESTHETISTS' SOCIETY JOURNAL 

adoption of various methods of obtaining decreased intracranial pressure during 
general anaesthesia resulted in subsequent changes in the anaesthetic technique. 
The techniques and agents' used fall into four broad groups, outlined in Table II. 

TABLE II 

Group I: Group III: 
nitrous oxide, Group II: nitrous oxide, 

trichlorethylene, nitrous oxide, halothane, 
lytic cocktail, halothane, relaxant, 
spontaneous spontaneous controlled 
respiration respiration ventilation 

Group IV: 
miscellaneous Total 

Grade I 24 35 39 12 110 
Grade I I 24 42 57 11 134 
Grade IlI  27 39 40 11 117 
Grade IV 14 15 7 4: 40 

Total 89 131 143 38 401 

All patients in ga'oups I, II, and III and many in group IV received moderate 
hypothermia (28 ~ to 30 ~ C.), induced by a surface cooling technique. In group 
I, 89 patients in all, the patients had premedication with 'qyt.ic cocktail," 
chlorpromazine, demerol, and promethazine. Induction was carried out with 
thiopentone or an intravenous infusion of "lytic cocktail." The anaesthetic 
maintenance was continued with nitrous oxide and trichlorethylene and further 
amounts of chlorpromazine or demerol. In this group respirations were 
spontaneous. 

In group II-131 patients-halothane was the major anaesthetic agent. Pre- 
operative sedation was rarely used, and supplementary drugs were rarely given 
during the general anaesthetic. In this group also respirations were spontaneous. 
Group III, 143 patients, differed from group II only in that controlled ventilation 
was employed. There was some overlapping in time between groups II and III, 
but both groups II and III followed group I chronologically. The patients in 
group IV, 38 patients altogether, comprise all those who were excluded from 
the other groups because the anaesthetic technique differed in one or more major 
respects from that used in the initial three groups. They are not used for any 
specific comparison, but added to the total of 401 patients to establish an 
accurate total mortality. 

With groups I, II, and III two specific comparisons of the effects of different 
techniques of general anaesthesia upon postoperative mortality may be made. 
The factor of moderate hypothermia is present in each group, mad therefore 
should have no effect upon the comparisons. In the first pair, group I and group 
II, the anaesthetic technique of hypothermia, heavy preoperative sedation with 
"lytic cocktail," and general anaesthesia with trichlorethylene and narcotic supple- 
ment, is compared with hypothermia and general anaesthesia using halothane 
alone. A comparison of group II and group III should indicate the effect upon 
patients in this series resulting from the addition of controlled ventilation to 
general anaesthesia with halothane. 
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I~ESULTS 

The results are tabulated as deaths or survivals. The classification of certain 
cases differs from the usual surgical mortality classification because the prime 
interest is in the effect of general anaesthesia upon mortality, not the effect of 
surgery upon mortality. In this series, a patient who has a "rebleed" two weeks 
or more after the operation, from either the same or another aneurysm, is 
included in the survivor group. Deaths from a "rebleed" within two weeks of 
the initial operation are included in the mortality group. 

Table III shows the percentage mortality in each group and also in the overall 
series. The difference between the three proportions was checked by the ehi- 
squared test. No significant difference was found between the three proportions 
(p > .05). The difference between each pair was also checked by the chi-squared 
test and no significant differences were found in any of the three eases. On a 
statistical basis, therefore, there is no difference in mortality between three 
similar groups of cases in which there were specific differences in anaesthetic 
agents or techniques. 

TABLE III 

Group I Group II Group III Group IV Total 

death survival death survival death survival death survival death survival 

Grade I 1 23 0 35 2 37 0 12 3 107 
Grade II 4 20 6 36 11 46 0 11 21 113 
Grade Ill 8 19 12 27 12 28 3 8 35 82 
Grade IV 8 6 7 8 3 4 2 2 20 20 

Total 21 68 25 106 28 115 5 33 79 322 

M ortality (%) 23.6 19 19.5 13 1S. 4 

D~scussIoN 

Between groups I and II, the only significant difference in anaesthetic technique 
is in the agents used. In the later group, halothane was substituted for trichlor- 
ethylene and "lytie cocktail." D. G. McDowall reports an increase in cerebral 
blood flow in general anaesthesia with halothane, 4 and McDowall, Harper, and 
]acobson report no increase in cerebral blood flow with trichlorethylene anaes- 
thesia. 5 On the basis of this experimental data, it would appear that halothane 
was preferable to trichlorethylene in the surgical treatment of ruptured intra- 
cranial aneurysms. Analysis of our clinical results, however, does not show any 
apparent difference between the two agents. 

The work of Allcock and Drake suggests the possible implication of hyper- 
ventilation as a factor in the production of cerebrovaseular spasm, e Hyperventi- 
lation with resulting hypocarbia is reported to increase cerebrovascular resistance 
and reduce cerebral blood flow. It is almost impossible to carry on general 
anaesthesia with controlled ventilation without some degree of hypocarbia. On 



0.30 CANADIA~ ANAESTHETISTS' SOCIETY JOURNAL 

this basis, therefore, it would appear that the patients in group III would be 
more subject to decrease in cerebral blood flow than those in group II. On the 
basis of the clinical results, however, this factor did not cause a signit~cant change 
in the overall mortality. 

M. R. Crompton 7 and S. A. Schneck s present analyses of studies of cerebral 
infarction following surgery for ruptured intracranial aneurysms with special 
reference to the pathogenesis of the infarct. It is the conclusion of both authors 
that direct surgical attack on the aneurysm is one contributing factor in the 
production of cerebral infarction. The possible role of the effects of general 
anaesthesia as an additional contributing factor was not discussed. 

In the three groups of patients in this series, we have been able to study two 
pairs of techniques. On theoretical grounds, group II should be better than 
group I in the first pair. In the second pair, group III should be worse than 
group II. Statistical analysis has, however, shown no significant difference in the 
two groups, nor has any difference been shown between any one group and the 
total mortality figures. 

In this series there is no large group treated without hypothermia to compare 
with the other groups, and so no evaluation can be made of the effects of 
hypothermia in conjunction with general anaesthesia. Series reported by Hillings, 9 
and by Bozza Marrubini, Visca, Tritola, and Signorini, 1~ report no increase in 
mortality resulting from the use of moderate hypothermia in the surgical 
management of intracranial aneurysms. Maspes and Marini, la discussing the 
surgical treatment of ruptured intracranial aneurysms by a direct surgical attack 
upon the aneurysm with temporary occlusion, state: "The data shows that the 
operative use of moderate hypothermia does not result in additional risk even in 
old or hypertensive patients." Our impression agrees with the conclusions of these 
authors. We have not found moderate hypothermia per se a factor contributing 
to operative or postoperative mortality. We therefore feel justified in stating that 
moderate hypothermia should not alter the comparisons of the anaesthetic 
techniques which we have made. 

There are different possible conclusions which may be made from this clinical 
series, when considered along with the experimental and postmortem studies 
mentioned: 

1. Different anaesthetic techniques affect the postoperative mortality equally, 
either not at all, or beneficially, or adversely. 

2. Any effects of general anaesthesia are transient, and do not produce any 
permanent change even in the pathological situation of ruptured intracranial 
aneurysm. 

3. Some effects of general anaesthesia (such as decreasing cerebral oxygen 
requirement) protect the brain from possible damage resulting from changes in 
cerebral blood flow. 

4. The ruptured aneurysm with its sequelae has such a powerful effect upon 
the cerebral vascular tree that any effects which anaesthetic agents or techniques 
might produce are inconsequential and can neither add to nor alleviate the 
problem. 
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Su~a~_xay 

A comparative evaluation has been made of the effects of different anaesthetic 
agents and techniques upon the mortality of patients undergoing intracranial 
surgery for ruptured intracranial aneurysms. No statistically significant difference 
was noted when comparing groups in which halothane or trichlorethylene was 
the main anaesthetic agent. Neither was there any difference in mortality in 
groups in which halothane was used with or without controlled ventilation. It is 
concluded that variation in agent or method of general anaesthesia, which should 
on theoret ica l  g rounds  resul t  in differences in ce rebra l  b lood  flow, has  not  
affected pos topera t ive  mor ta l i ty  rates  e i ther  adverse ly  or beneficially.  

I~St~M~ 

On a fait une 6tude compar6e de reffet de diff6rents agents et techniques 
anesth6siques sur la mortalit6 de malades op6r6s pour rupture d'an6vrysmes intra- 
cr~niens. On n'a pas not6 de diff6rences sensibles dans les groupes ot't l'halothane 
ou le trichlor6thyl~ne &aient utilis6s comme agent anesth6sique principal. On n'a 
pas  non  plus t rouv6 de  diff6rence de mortal i t6,  que  l ' ha lo thane  alt 6t6 utilis6 avec  
ou sans ventilation contrbl6e. En conclusion, le changement d'agent ou de tech- 
nique, qui th6oriquement devrait faire varier la circulation c6r6brale, n'a pas 
influenc~ le taux de mortalit6 post-op6ratoire, ni en plus ni en moins. 
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