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= Abstract=

An Analysis of Factors Related to Symptomatic Vasospasm and
Outcome in Patients with Aneurysmal Subarachnoid Hemorrhage

Woon I Baek, M.D., Man Bin Yim, M.D., Chang Young Lee, M.D.,
Jang Chull Lee, M.D., Eun Ik Son, M.D.,
Dong Won Kim, M.D., In Hong Kim, M.D.

Department of Neurosurgery, School of Medicine, Keimyung University, Taegu, Korea

urysmal subarachnoid hemorrhage(SAH). To identify risk factors related to symptomatic vasospasm, to determine
the outcome in patients with SAH, and to determine the differences identified risk factors between patients with
good and bad outcomes, we performed this retrospective study.

From a total of 279 SAH patients who were admitted to our hospital between January 1993 and December 1995,
212 were chosen for study. These were patients who had been admitted within 7 days of SAH, had undergone brain
computed tomography(CT) within 3 days of SAH and had survived more than 6 days after SAH.

Nine variables were examined as to their relationship to symptomatic vasospasm( age, sex, admission day after
SAH, hypertension history, frequency of SAH, clinical grade, CT grade, operation day after SAH, and outcome. Data
were analyzed by the univariate and multivariate logistic regression method using the Statistical Analysis System(SAS).

Symptomatic vasospasm was demonstrated in 30 cases(14.2%). Univariate analysis showed that admission more
than 4 days after SAH(p=0.07), clinical grades 0 —O (p=0.001), and CT grade U (p=0.00001) were associated with a
higher risk of symptomatic vasospasm. When study cases were grouped into either good or bad outcome groups, and
multivariate logistic regression analysis was performed, these factors were associated with a higher risk of symptomatic
vasospasm only in the good outcome group.

This suggests that there is a group of patients with a predisposition to symptomatic vasospasm that is independent
of these risk factors, and that in these patients, the outcome may be worse.

S ymptomatic vasospasm is still one of the major causes of death and disability in patients who suffer an ane—

KEY WORDSU Cerebral aneurysm- Symptomatic vasospasm- Risk factor- Statistical analysis- Logistic regression:
Outcome.
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Table 1. Clinical materials

Total cases of subarachnoid hemorrhage(SAH) ——-- 279 case
212 case

Study group
Criteria0 a. Admission within 7 days of SAH
b. CT undergone within 3 days of SAH
c. Survival for more than 6 days after SAH

Excluded cases 67 case

a. Unruptured aneurysm

b. Nonvisualized aneurysm

c. Admission more than 7 days after SAH

d. CT undergone more than 3 days after SAH
e. Died or was discharged within 6 days of SAH

AbbreviationO CT=computed tomography

00 O000(vasospasm group)d O OO OO0 (non—
vasospasm group)000 O00000O. 000 OO OO0OO
000 CTOO OO0 000 000 00O, 0000, 00
0 0 000 00 0000 000 00000 00 00
0 O0O0OD0 0000 000 00 ggo%4™™, goo
0000 transcranial Doppler(TCD)O OOO0O O0OO.

00 00,00, 00000 000 0000, 000 O
00,00000 000 000,000 0000, cTog,
00000 D00 0000 00 800 000 0000 O
00 0000 000 00 000 000000 00000
0,000 00000 OO0 000 00000 00000
0000 00 ooo.

00 0D000 00000 0000 00 000000 O
0000 0OO0OO0O0 0000 000,00 000 000
0000 00D 000 00 OO0 000 00000 O
0000 000 ooood.

000 000 0000 0000 00000 00000
0 DO0OO00O0 00000 000 00 00 000, 0
0000 0000 000 000 00 00000 000
o00 00DO, 000 00000 Hunt & Hess®O O
00 000, CTOOO Fisher®d 000 0OOOOOO,
00 0000 000 000 000 00 00 00000
000 000 OO0 00 00 000 00O0oo.

00000 00000 000 3000 Jennettd Bond™
0 00 0O00 00 000 000 0O 0 00 000 00
000 000 000 000, 00,0000 O 00 00
0 00 00 000 000 000 0D0000.

3. 34 e
00 0000 OO0 Statistical Analysis System(SAS)
(SAS Institute. Cary, North Carolina)*’0 0000 OO
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Fig. 1. The difference of the clinical grade between sympto-
matic vasospasm group and non-vasospasm group.
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Fig. 2. The difference of the CT grade between symptom-
atic vasospasm group and non-vasospasm group.

Table 2. Characteristic differences between symptomatic
vasospasm group and non-vasospasm group in
the general population

Vasospasm Non-vasospasm  Total

variables group(NO 30) group(NO 182) (NO 212)

Age

Range 43-71 13-78 13-78

Mean 56.07 52.64 53.13
Sex

Male 8 73 81

Female 22 109 131
Hypertension Hx

Yes 12 53 65

No 18 129 147
Frequency of SAH

Single 26 158 184

Multiple 4 24 28
Admission day after SAH*

Three days or less 26 174 200

Four days or more 4 8 12
*0O PO 0.07

Abbreviationd SAHO subarachnoid hemorrhagell HxO history

Table 3. Differences in operation day after subarachnoid
hemorrhage between symptomatic vasospasm
group and non-vasospasm group

Operation day _ rereeRoT e oo
0-3 day 14 110
4—-7 day 3 19
>8 day 13 50

*Three cases were non-surgical.
Vasospasm group vs. hon-vasospasm groupl p=0.05
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Table 4. Differences in outcome between symptomatic
vasospasm group and non-vasospasm group

Vasospasm group
(totald 30/0p.0 30) (totald 182/0p.0 179)

Non-vasospasm group

Outcome*

Good 16 165/163
Bad 14 17/16
(death) (4) 8)/(7)

*Good outcome’d includes good recovery and moderate
disability.

Bad outcome includes severe disability, vegetative state
and death.

Vasospasm group vs. non-vasospasm groupd pO 0.0000
AbbreviationO op.0 operation
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Table 5. The results of univariate analysis of variables bet-
ween symptomatic vasospasm group and non-
vasospasm group

Variables Significance

Age(year)
Less than 40 0.18
41-50
51-60
More than 61

Sex
Male 0.17
Female

Admission day after SAH
Three days or less 0.07
Four days or more

Hypertension Hx
Yes 0.23
No

Frequency of SAH
Single 0.58
Multiple

Clinical grade*
0-0 0.001
-0

CT grade**
0-0 0.00001
|

Operation day after SAH
0-3 0.12
>4

Outcome 0.00
Good
Bad

*Hunt and Hess grade?

**Modified Fisher's grade® 0 grade 00O none or thin SAHO
grade 0O 0O diffuse SAHO grade O O clot or thick SAH
Abbreviationd SAHO subarachnoid hemorrhage CTO com-
puted tomographyO HxO history

Table 6. The results of multivariate logistic regression analysis
of symptomatic vasospasm-related risk factors

Variables Relative risk  Significance

Admission day after SAH

Three days or less 1.0 -

Four days or more 3.35 0.06
Clinical grade

0-0d 1.0 -

0-0 3.75 0.0026
CT grade

o-0o0 1.0 -

0 5.68 0.0001

Abbreviationd SAHO subarachnoid hemorrhaged CTO co-
mputed tomography
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Table 7. The results of multivariate logistic regression analysis of symptomatic vasospasm-related risk factors within good

and bad outcome subgroups*

Variables

Relative risk Significance

Good outcome group Admission day after SAH
Clinical grade

CT grade

Bad outcome group Admission day after SAH
Clinical grade

CT grade

4.53 0.0401
4.98 0.0074
8.79 0.0003
NS NS
NS NS
NS NS

*Good outcome!d) includes good recovery and moderate disability.
Bad outcome includes severe disability, vegetative state and death.
AbbreviationO SAHO subarachnoid hemorrhagel CTO computed fomography NSO no significance

Table 8. Correlation between variables and outcome

Variables Correlation coefficient Significance
Admission day after SAH 0.0832 0.228
Clinical grade 0.4660 0.000*
CT grade 0.1619 0.018*
Operation day affer SAH 0.0089 0.898
Age 0.542 0.432
Symptomatic vasospasm 0.2821 0.000*
Sex 0.0822 0.234
Hypertension Hx 0.0120 0.862
Frequency of SAH 0.1090 0.114

*Variables associated with outcome
Abbreviationsd SAHO subarachnoid hemorrhaget
CTO computed tomographyd HxO history
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