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Aneurysms of the basilar artery

Hypothermia has other effects besides reduced
CMRO,. These include increased blood viscosity,'® a
40% to 50% increase in the blood-gas partition coeffi-
cient that alters anesthetic transport,'” an increase in
the serum glucose level secondary to reduced glucose
utilization,* a 30% to 50% reduction in blood flow
rates during cardiopulmonary bypass,'* a left shift of
the oxyhemoglobin dissociation curve with reduced
oxygen availability,” and a reduction in capacitance
vessel diameter with subsequent alterations in the size
and distribution of the circulating blood volume.* The
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

For practical surgical considerations, useful circula-
tory arrest has not been performed without also em-
ploying hypothermia for its cerebral protective effects.
While the safe limit of total circulatory arrest for any
given species is variable, the safe duration of complete
arrest time is increased by reductions in body temper-
ature.'*”*® Lundar, et al.,*’ reported reduced mortality
and neurological morbidity rates with arrest times be-
low 50 minutes — a duration they described as the
“safe period.” Rittenhouse, ef al.,*® limited cardiac
arrest to 60 minutes at core temperatures of 17° to 20°C
in infants undergoing cardiac surgery. Barratt-Boyes
and coworkers® described safe limits of circulatory

arrest up to 75 minutes at 20°C. Bland, et al.,’ used
profound hypothermia of 18° and 20°C 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.,*’ noted microscopic
cellular damage and clinical neurological impairment
in dogs treated with 60 minutes of circulatory arrest at
18°C. Haneda and associates® 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 |1 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).%!!:28:3542:52.34.55

Role of Barbiturates

Barbiturate administration has been used in conjunc-
tion with hypothermia during total circulatory arrest.>*?
Barbiturates reduce the metabolic requirements of neu-
ral tissue and may be responsible for extending the
tolerance of the brain for the reduction in substrate
supply that occurs during ischemia. Other neurochem-
ical mechanisms may play a contributory role in bar-
biturate-induced cerebral protection 2733414438 Re.
gardless of the mechanism, barbiturates (in particular,
thiopental and pentobarbital) clearly have the capacity
to modify or prevent cerebral injury due to focal ische-
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FiG. 8. Case 7. Lefi: Preoperative angiogram, lateral view, depicting a giant basilar artery aneurysm.
Right: Postoperative angiogram, lateral view, revealing complete elimination of the aneurysm without

compromise of associated vessels.
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