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vascular anatomy and pathology. Second, the danger 
of aneurysmal rupture during dissection is elTectively 
eliminated. The absence of blood flow reduces both the 
tension in the blood vessels and the size of the aneu­
rysm. The aneurysm may be manipulated, allowing 
safer dissection of the neck of the aneurysm and iden­
tification of associated vascular and neural structures. 
The precise application of aneurysm clips and/or end­
aneurysmorrhaphy is made possible, allowing preser­
vation of the parent artery and maintenance of the 
continuity of associated branches. 

Not every patient with a giant or complex basilar 
artery aneurysm will require circulatory arrest. During 
the 2-year period of this report, 10 patients were taken 
to the operating room with the anticipation that circu­
latory arrest would be employed to facilitate clipping 
of their basilar artery aneurysms. In three individuals 
the surgical exposure allowed direct clipping of the 
aneurysms without undue manipulation, so complete 
cardiac arrest was not utilized. 

In the event that circulatory arrest and extracorporeal 
circulation techniques are utilized, their safety has been 
well demonstrated.2.37.38 Meticulous neurosurgical and 
anesthetic techniques are essential for a good outcome. 
The following four key variables require close attention 
and, in large part, determine the success of neurosur­
gical procedures performed utilizing circulatory arrest 
and profound hypothermia: depth of hypothermia, du­
ration of total circulatory arrest, barbiturate use, and 
hemostasis. These are examined in detail below. 

Depth of Hypothermia 

The major clinical value of hypothermia is olTered 
by the decrease in the rate of cellular oxygen-requiring 
enzymatic reactions and the subsequent reduction in 
the cerebral metabolic rate of oxygen consumption 

(CMR02).37.38 A number of investigators have deme;)­
strated the protective potential of hypothermia w:th 
experimental cerebral anoxia49 and during circulatory 
arrest with extracorporeal circulation. 16.20.3 1.38.50 Oxygen 
consumption as a function of body temperature dilTers 

. from species to species,37 and the safe limits of the 
depth of hypothermia vary accordingly. Rats have Sur­
vived after cooling to a core temperature of 5T,37 dogs 
have survived with minimal morbidity at temperatures 
down to 8SC,20 and monkeys have tolerated hypo­
thermic circulatory arrest at temperatures of 15° to 
20°C. 51 Humans have been cooled to core temperatures 
as low as lOT without permanent cerebral injury; 17 
however, most surgical procedures utilizing circulatory 
arrest and hypothermia are performed at core temper­
atures between 13° and 21°C. 3.19.23.2835.42.52.54 

The safe period of cerebral ischemia can be increased 
significantly by markedly reducing body tempera­
ture.17·20.35 Investigators in the early 1960's considered 
that, while the benefits of hypothermia were promising, 
the incidence of cerebral injury increased with core 
temperatures below I 50C. 12.26 More recently, however, 
several large clinical series have demonstrated that cool­
ing human patients to core temperatures of 13° to 1<°: 
has few deleterious complications.D8 Laboratory work 
further supports the notion that lower core tempera­
tures may be more efficacious. Haneda, et al.,20 fO:lnd 
that dogs cooled below 10°C had a better neurological ­
outcome than their counterparts cooled to only 12° or 
18°C. These lower temperatures may be tolerated be­
cause of the nonlinear reduction in oxygen consump­
tion with decreasing temperature. Peirce36 documented 
that oxygen consumption in humans drops to 50% of 
normal values with hypothermia to 30°C, 25% of nor­
mal at 25°C, 15% of normal at 20°C, and 10% of 
normal at temperatures as low as 15°C. 
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FiG. 7. Case 6. Left: ?reoperative subtraction angiogram. iaterai view, depicting the compiexity and FIG 
!!!l!!t!:J!~ !ob'.!!es of the g:ant bas:!ar artery aneu.-ysr.i. Righi: Postoperative angiogram, lateral view. demon­ RighI. 
strating complete clipping of the aneurysm with preservation of the thalamoperforate vessels. campI 
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Hypothermia has other effects besides reduced 
CMR02. These include increased blood viscositY,18 a 
40% to 50% increase in the blood-gas partition coeffi­
cient that' alters anesthetic transport, I S an increase in 
the serum glucose level secondary to reduced glucose 
utilization,3° a 30% to 50% reduction in blood flow 
rates during cardiopulmonary bypass,14 a left shift of 
the oxyhemoglobin dissociation curve with reduced 
oxygen availabilitY,5 and a reduction in capacitance 
vessel diameter with subsequent alterations in the size 
and distribution of the circulating blood volume.4The 
rate of heparin inactivation is also slowed with hypo­
thermia. These complexities require knowledgeable 
neuroanesthetic management, close attention to hep­
arinization and hemodilution, ventilation with an in­
creased fraction of inspired oxygen (and less anes­
thesia), and frequent measurement of cardiac fIlling 
volumes and serum glucose values. 

Duration of Total Circulatory Arrest 

arrest up to 75 minutes at 20°C Bland, et al.,s used 
profound hypothermia of ISO and 200 e together with 
circulatory-arrest times of 60 to 90 minutes for pediatric 
cardiovascular procedures with good results. 

Laboratory results obtained with animal models have 
been conflicting. Molina, et al.,31 noted microscopic 
cellular damage and clinical neurological impairment 
in dogs treated with 60 minutes of circulatory arrest at 
ISoC Haneda and associates20 reported the safe exten­
sion of total circulatory arrest to 90 minutes in their 
dog model, but noted that the incidence of neurological 
deficits was inversely proportional to the animal's core 
temperature. Animals with the greatest reduction in 
body temperature had the lowest incidence of postop­
erative neurological compromise. 

The median duration of complete arrest in our series 
was II minutes; the range was 7 to 53 minutes. This 
is consistent with reports from other neurological sur­
geons who have employed extracorporeal circulation for 
intracranial vascular surgery (Table 2)Y 1.28,35,42.52,54.55 

with core For practical surgical considerations, useful circula­
Role of Barbiturates 
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low 50 minutes - a duration they described as the ical mechanisms may playa contributory role in bar­
biturate-induced cerebral protection.22,29,33.4I,44,48 Re­"safe period." Rittenhouse, et al.,38 limited cardiac 

arrest to 60 minutes at core temperatures of Ir to 20°C n consump­
jocumented 
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gardless of the mechanism, barbiturates (in particular, 
in infants undergoing cardiac surgery. Barratt-Boyes thiopental and pentobarbital) clearly have the capacity ( 
and coworkers2 described safe limits of circulatory to modify or prevent cerebral injury due to focal ische-
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and FIG. 8. Case. 7. Left: Preoperative angiogram, lateral view, depicting a giant basilar artery aneurysm. 
on- Right: Postoperative angiogram, lateral view, revealing complete elimination of the aneurysm without 

compromise of associated vessels. 
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