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Clinical Study on Risk Factors of Hydrocephalus after
Aneurysmal Subarachnoid Hemorrhage
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subarachnoid hemorrhage to evaluate the risk factors of hydrocephalus and to provide the proper treatment
method for hydrocephalus following aneurysmal subarachnoid hemorrhage.

Methods[ The 505 cases of subarachnoid hemorrhage followed by aneurysmal surgery from January 1990 to May
1999, were divided into shunt group and shunt—free group and we were reviewed for the clinical status, Fisher’s grade,
brain CT findings and prognosis.

Results The incidence of acute hydrocephalus was 37.2% of patients and 18.9% to developed chronic hydrocephalus.
Shunt surgery due to chronic hydrocephalus was required in 6.5% of patients. We found following variables were
significantly related to shunt—dependent hydrocephalusC high Hunt—Hess and Fisher grade, initial CT findings of
intraventricular hemorrahge, posterior circulation aneurysm, preoperative rebleeding, delayed ischemic deficits, and
initial high ventricular size index. There were no statistically significant relationships between shunt—dependent hydro-
cephalus and patient age or sex, timing of operation. The previous hypertension was not related to shunt dependent
hydrocephalus. Prognosis in shunt group showed poor result.

Conclusion The risk factors of hydrocephalus following aneurysmal subarachnoid hemorrhage are high Hunt—
Hess grade, high Fisher’s grade, aneurysms of posterior circulations, preoperative aneurysmal rebleeding, delayed
ischemic deficits, initial CT findings of intraventricular hemorrahge and initially increased ventricular size. The patients
with these factors should the carefully obsernved and managed accordingly due to poor prognosis related to hydrocephalus
requiring shunt operation.

O bjective] The authors analyzed the incidence, the cause and the prognosis of hydrocephalus following aneurysmal
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2. YA Hunt-Hess 5, Fisher 58

Hunt-Hess 000 OOO0DO 2000 56.8%0 OO
00 000000, 000 000000 0, 1000 00
00 200 27.3%, 300 33.3%, 400 30.3%0 00
00 Hunt—-Hess 000 OO0 0OOOOO OOOO, O
0 000000 0000 000 (p<0.001).

Fisher 000 OO0 O0O0DOO 2000 43.6%, 30
00 27.1%, 4000 206%0000, 000 00000
0 200 21.2%, 300 21.2%, 400 54.4%0 0000
0 0000 Fisher 000 OO0 (p<0.001)(Table 2).

Table 1. Age and sex distribution in shunt-free group versus sh-
unt group

Shunt-free group Shunt group

AJe  Male Female Total Male Female Total
(%) (%) (%) (%) (%) (%)
<29 7 3 10C 2.1) = - -
30-39 23 12 35(7.4) 4 1 5(15.2)
40-49 54 69 123(26.1) 5 5 10(30.3)
50-59 64 110 174(36.9) 3 4 7(21.2)
60-69 28 92  120(25.4) 2 9 11(33.3)
70< 3 7 10(21) - - -

Total
p=0.05

179(37.9) 293(62.1) 472(100) 14(42.4) 19(57.6) 33(100)

Table 2. Hunt-Hess grade and Fisher's grade in shunt-free group
versus shunt group

Shunt-free group(%)  Shunt group(%)

Hunt-Hess grade*

0 7( 1.5) -

1 51(10.8) -

2 268(56.8) 9(27.3)

3 921(19.3) 11(33.3)

4 49(10.4) 10(30.3)

5 6( 1.3) 3(C 9.1
Fisher's grade*

] 41( 8.7) 1¢ 3.0)

] 206(43.6) 7(21.2)

0 128(27.1) 7(21.2)

] 97(20.6) 18(54.5)

Total 472(100) 33(100)
*[0 p<0.001
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Table 3. Location of aneurysm in shunt-free group versus shunt
group

Location of aneurysm Shunt-free group(%) Shunt group(%)
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00 000 000.00 000 000 000 00 00
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000 0 00 0000 00 000 0000 0000
0000 000(E=0.05)(Table 6).
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O D000 (p<0.05), 000 (suprasellar cistern)d 93.9%
0O 00000 (sylvian fissure)d 87.9% 0O O0OOOO0O
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ICA 154(32.7) 13(39.4) 00000 131%0000, 000 000000 54.5%0
ACA 26( 5.5) 1 3.0)
Acom 162(34.3) 13(39.4) Table 5. Ventricular size index in shunt-free group versus shunt
rou
MCA 119(25.2) 3(C 92.1) 9roup — -
V-B* 11¢ 2.3) 3( 9.1 Ventricular N TfInmcﬂ = TAfT(:;on;—::ersm osheroron
Total(%) 472( 100) 33( 100) size indlex vnriree un vnriree un
_ - group group group group
*0 p<0.05, ICAO Internal carotid artery, ACAL anterior cerebral
artery, Acom Anterior communicating artery, MCAO Middle ~ Normal 311(65.9)  6(18.3)  409(86.6) -
cerebral artery, V-BO Vertebro-basilar artery Hydrocephalus 161(34.1) 27(81.7) 63(13.4)  33(100)
Mild 116(24.6)  8(24.2) 35( 7.4) -
Table 4. History of hypertension, preoperative rebleeding and _
delayed ischemic deficit in shunt-free group versus shunt group Moderate 2B(59) 1133 260 56
Severe 17( 3.6) 8(24.2) 2( 0.4) 33(100)
Shunt-free group(%)  Shunt group(%)
- Total 472( 100) 33( 100) 472( 100) 33(100)
Hypertension 0 p<0.001
No 290(61.4) 25(75.8)
Yes 182(38.6) 8(24.2) o o
. . Table 6. Timing of operation in shunt-free group versus shunt
Preoperative rebleeding* group
No 456(76.6) 22(66.7) Operation Shunt-free Shunt Total(%)
Yes 16( 3.4) 11(33.3) interval(day) group(%) group(%) °
Delayed ischemic deficit' <3 112(23.7) 9(27.3) 121(24.0)
No 368(78.0) 17(51.5) 4-13 291(61.7) 16(48.5) 307(60.8)
Yes 104(22.0) 16(48.5) 14< 69(14.6) 8(24.2) 77(15.2)
Total 472(100) 33(100) Total 472( 100) 22( 100) 505( 100)
*0 p<0.001, + O0p<0.05 p=0.05
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Fig. 1. Distribution of hemorrhage in shunt-free group versus
shunt group. Ant.0 Anterior, IVHO Intraventricular hemorrhage.

Table 7. Prognosis in shunt-free group versus shunt group

Outcome SQTZBLf(r;)e Shunt group(%) Total(%)
Good recovery 348(73.7) 10(30.3) 358(70.9)
Moderate disability 68(14.4) 13(39.4) 81(16.0)
Severe disability 24 5.1) 5(15.2) 29( 5.7)
Vegetative state 2( 0.4) 3C 9.1 5(C 1.0)
Death 30( 6.4) 2( 6.1) 32( 6.3)
Total 472( 100) 33( 100) 505( 100)
p<0.001

000,00 0000 0000 000 (p<0.001)(Fig. 1).
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