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Introduction
Delayed cerebral vasospasm following aneurysmal
subarachnoid hemorrhage (SAH) carries significant
risk for neurologic injury requiring prolonged
hospital stays to monitor and treat those affected.
Risk factors include, but are not limited to Fisher
grade, Hunt Hess grade, rebleeding, smoking,
hypertension, age, WFNS grade and alcohol intake.
Most research has focused on identifying those at
risk for vasospasm with little literature identifying
patients at low risk where prolonged surveillance
may be unnecessary. The goal of this study was to
determine if low Hunt Hess grade combined with a
radiographic survey at 6-8 days would identify those
at low risk for vasospasm, potentially allowing early
discharge. Although Fisher grade is strongly
correlated to vasospam, Hunt Hess grade was
chosen as Fisher grade 3 includes the majority of
patients, limiting the population for potential
discharge, and low Hunt Hess grade also identifies
those with the best outcome most likely able to be
discharged early.

Methods
A retrospective review from 2004-2013 identified
SAH HH I-II patients with vascular imaging
completed on SAH day 6-8.  Six staff members, four
of whom took care of 92% of the patients, treated
all patients at a single institution. Demographic,
admission, and imaging data were reviewed in
addition to the development of angiographic and
clinical vasospasm.  Patient Characteristics between
symptomatic and asymptomatic patients were
analyzed using T-tests and Chi-squared methods.
Patients were then categorized into respective
groups based upon the presence or absence of
radiographic and/or clinical vasospasm, and the
time period of occurrence. The patient population
included both surgical (67%) and endovascular
treated patients.

Table 1

Table 2

Results
292 patients were identified with an admission HH I
-II and vascular imaging completed at 6-8 days.
The average age was 50.8 years and the average
size of the aneurysm was 7.1 mm (Table 1).
Vascular imaging included angiography (86%), MRA
(10%), and CTA (4%). 44% of patients were found
to have neither radiographic nor symptomatic
clinical vasospasm (Table 2).  Of the 56% having
radiographic vasospasm, only 8% developed
symptomatic clinical vasospasm.  No patient
developed clinical vasospasm that had negative
vascular imaging at day 6-8.  Incidentally, 4
patients (1.4%) showed no vasospasm at day 6-8,
but had radiographic spasm on late imaging
completed for reasons unrelated to vasospasm;
none of these patients developed clinical
vasospasm.

Conclusions
In this retrospective review of low-grade SAH patients the
incidence of radiographic vasospasm and clinical
vasospasm was 56% and 8%, respectively. There was no
statistical difference between symptomatic and
asymptomatic patients with respect to age, size of
aneurysm ruptured, Hunt Hess grade, Fisher grade III
percentage, or method of treatment. However, this study
was not intended to identify risks for vasospasm, as a low
Hunt Hess grade required for inclusion inherently limits the
sample size of symptomatic patients and thus limits
statistical analysis.  Of the symptomatic patients, 91%
exhibited clinical vasospasm before 8 days. Although only
1 % of patients developed clinical spasm after day 9, early
discharge cannot be advocated as many of these patients
were treated at minimum with hypervolemia.  No patient
developed symptomatic vasospasm after a vascular
imaging study completed at post SAH day 6-8 was
negative for radiographic vasospasm. This suggests that
the duration of monitoring and, potentially, the length
hospital stay could be limited in these patients,
compromising 44% of the study population.
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