m Clinical Researches J Korean Neurosurg Soc 300 60-65, 2001

T8 255 12 g9 HFAFIR} AL
of| 32} HA-E7} ddehso] o592 A 2]
Hunt—-Hess Grade$} Fisher Grade

= Abstract=

Hunt-Hess and Fisher Grades as Predicting Factors for Chronic
Hydrocephalus in Surgically Treated Ruptured Aneurysm

Chang Ki Hong, M.D., Chong Oon Park, M.D.,
Dong Keun Hyun, M.D., Young Soo Ha, M.D.

Department of Neurosurgery, Inha Hospital, College of Medicine, Inha University, Sungnam, Korea

primarily on the patient’s clinical conditions or computerized tomography score after aneurysmal subarachnoid
hemorrhage(SAH). The author investigated whether the need for ventriculoperitoneal(VP) shunt for chronic
hydrocephalus and outcome can be predicted by Hunt—Hess grade and Fisher scale.

MethodsO A series of 146 patients admitted to our hospital from August 1991 to July 1999, who presented with
SAH and underwent craniotomy for aneurysm clipping were studied retrospectively. Chronic hydrocephalus was
defined as clinically and radiographically demonstrated hydrocephalus that lasted 2 weeks or longer after initial
hemorrhage which required shunting. Patients were evaluated based on following factorsJ Hunt—Hess grade, Fisher
scale, age, sex, hypertension, aneurysm location, and intervals from aneurysm rupture to operation.

Results[] The overall mortality rate of the study group was 8.2%. Hunt—Hess grade(p=0.001) or Fisher scale
(p=0.001) at all pretreatment times was significantly correlated with outcome. In addition, there was an increased
risk of poor outcome in older age(65<). However, there were statistically no significant relationship between outcome
and sex, location of aneurysm, hypertension, and interval from aneurysmal rupture to operation(p=>0.05). Of 134
surviving patients, 16 patients(12%) underwent VP shunt placement secondary to chronic hydrocephalus. Hunt—
Hess grade(p=0.001) is more predictive of chronic hydrocephalus than Fisher scale(p=0.146). Aneurysm location was
significantly correlated with development of chronic hydrocephalus (p<0.05), without significant correlations in sex,
age, hypertension. IVH, and ICH.

Conclusion] This study suggests that there is a high clinical correlation between outcome and Hunt—Hess grades
and Fisher scales on admission, but Hunt—Hess grade is more predictive for chronic hydrocephalus than Fisher scale.
In addition, age(<65 yrs) is the significant factor for prediction of outcome. There was a trend of increasing risk for
chronic hydrocephalus according to aneurymal location.

O bjective] The popular grading systems in use, such as Hunt—Hess grade and Fisher scale score, are based

KEY WORDS[ Hunt—Hess grade: Fisher grade- Chronic hydrocephalus: Aneurysmal subarachnoid hemorrhage:
Shunt.
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1) Hunt-Hess grade

Hunt—Hess gradel O0O000 O00O OOOO((p=
0.001), 00O OOO OO OO Hunt—Hess grade 000
170 (89%), grade OO0 620 (88%), grade IO O 23
0 (69.6%), grade 00 50(27.4%)0 000, grade OO
000 000 OO O0DOO OoDbOd(Table 1).

2) Fisher scale score

Fisher scale scored O0O0O0O OO0 OO00OO(p=
0.001), OO OO0 OO OO score 100 200 (90%),
score 200 370 (75%), score 30 0 370 (64.9%), O
00 score 400 120 (44.4%) 0000, score 500 O
000 000 OO0 000 eO0(35.2%), DO0O00O OO0
000 60(60%)000. 000000 000 oooo, o
000 0000 000 (p=0.458)(Table 2).

3) SRl 9/

0000 000 00 000 000 b0O00(p=0.093),
Wilis O00O0O0 00 0000 000 00 0oooo

Table 1. Outcome and VP shunt operation according to H-H

grade
GOS Good Poor Dead VP(+) VP(-)
(n=106) (n=28) (n=12) (n=16) (n=130) T‘_’}*‘ZL
grade No(%) No(%) No(%) No(%) No(%) (n=146)

| 17(89.5) 2(10.5) 0  2(10.5) 17(89.5) 19
I 62(88.6) 5(7.14) 3(4.30) 2(2.85) 68(97.1) 70
I 23(69.7) 6(18.2) 4(12.1)10(30.3) 23(49.7) 33
\Y% 5(27.4)12(63.2) 2(10.5) 2(10.5) 17(89.5) 19
v 0  2(40.0)3(¢0.0) 0  5(100) 5

H-HO Hunt-Hess graded VPO ventriculoperitoneal shunt

Table 2. Outcome and VP operation according fo Fisher scale
score

GOSs Good Poor Dead VP(+) VP(-)
(n=108) (n=28) (n=12) (n=16) (n=130)
No(%) No(%) No(%) No(%) No(%)

Total
(n=146)

score

1 20(90.9) 2(5.09) O  2(9.09) 20(90.9) 22
2 37(92.5) 2(5.00) 1(2.50) 3(7.50) 37(92.5) 40
3 37(64.9)13(22.8) 7(12.3) 10(17.5) 47(82.5) 57

4(ICH)  6(35.3) 8(47.0) 3(17.6) 1(5.88) 16(94.1) 17
4(IVH)  6(60.0) 3(30.0) 1(10.0) 0 10(100) 10
VPO ventriculoperitoneal shunt
ICHO infracranial hemorrhage
VHO intraventricular hemorrhage
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Table 3. Outcome and VP operation according to aneurysm lo-
cation

\ GOS Good Poor Dead VP(+) VP(-)

(n=106) (n=28) (N=12) (n=16) (n=130)
No(%) No(%) No(%) No(%) No(%)
A-com 45(83.3) 6(11.1)3(5.56) 6(11.1) 48(88.9) 54

Total
(146)

location

MCA  32(69.6) 10(21.7) 4(8.69) 3(6.52) 43(93.5) 46
ICA  28(68.3) 9(21.9)4(9.76) 6(14.6) 35(85.4) 41
Post.Cir  1(20.0) 3(60.0) 1(20.0) 1(20.0) 4(80.0) 5

VPO ventriculoperitoneal shunt
Post.Cird Posterior circulation
ICHO infracranial hemorrhage
IVHO intraventricular hemorrhage

Table 4. Outcome and VP operation according fo hypertension

\. GOS Good Poor Dead VP(+) VP(-)
(n=106) (n=28) (n=12) (n=16) (n=130)

HT No(%) No(%) No(%) No(%) No(%)
HT(+)  27(69.2) 7(17.9)5(12.8) 4(10.3) 35(89.7) 39
HT(=) 79(73.8) 21(19.6)7(6.5) 12(11.2) 95(88.8) 107

VPO ventriculoperitoneal shunt
HTO hypertension

Total
(n=146)

Table 5. Outcome and VP operation according to age
GOs Good Poor Dead VP(+) VP(-)
(n=106) (n=28) (n=12) (n=16) (n=130)
oge(yrx No(%) No(%) No(%) No(%) No(%)

Total
(n=146)

110(88.7
)

65< 11(50.0) 5(22.7)6(27.3) 2(9.09) 20(%0.9) 22
VPO ventriculoperitoneal shunt

<45 95(76.6) 23(18.5)6(4.84) 14(11.3) 124

Table 6. Outcome and VP operation according to intervals from
aneurysm rupture to operation
GOS Good Poor Dead VP(+) VP(-)
(n=106) (n=28) (n=12) (n=16) (n=130) Tf’]*jls
time \ No No No No No (n=146)

<lday 39(73.6) 10(18.8)4(7.55) 8(15.1) 47(88.7) 53
<3day 15(62.5) 6(25) 3(12.5) 1(42) 23(95.8) 24
<2wks 33(75) 7(15.9)4(9.1) 4(9.1) 40(90.9) 44
2wks<  19(76)  5(20) 1(4)  3(12) 22(88) 25

VPO ventriculoperitoneal shunt

000 00 000 (Table 3).

4) 0@ Lo] A L&A1

000 00 00 000 00 000 0000, 000
0 0000 000(@=005). 00000 000 0000
0000 (p=005), 00650 00)I 0000 000 O
00 (p=0.001)(Table 4, 5, 6).

3. B8 A5AA
00 000000 0000 00 000 160 (10.9%)
000,000 000 O 00 59.13(SD=45.28)0000.
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1) Hunt-Hess grade® Fisher scale score

Hunt—Hess grade0 0 0000 OO OO grade OO
3300 100 (30.3%)00 OO O0OoO0, Hunt—Hess
graded 0000 0O0OOO OO0 O00OO(p=0.001). O
00 Fisher scale scorel 0 score 3(17.5%)0 00O O
000, Fisher scale scored OO0 O0O0O0O OOOO
0000 000 (Table 2)(p= 0.146).

2) BUR| 9N My

oooooo ooo oobo oo ooog, boob oo
U000 000 odob oo bbg oo obob oo
000 OO0OO0,00 OOUODO OO0 OO0 (p<o.05)
(Table 3). OO0O0O OO0 DOOO OOOOD OO O

0 000 000 000 (p=0.473)(Table 4).

3) g&m Lol

000 5300 40(7.5%), 000 9300 120 (12.9%)
0 0000 000000, 000 000 00000 OO0
0 000 (p=0.319). 640 0DOODOO 0000 0OO
000 12400 140(11.2%), 650 OO0 2000 20
(10%)00 000 00 0000 000 0000 000
000 (p= 0.761)(Table 5).

4) BUR 28N

0000 000 000000 s000(@34.2%) 00 O
00, 000000 460((315%), 0O0O0OO, booOoo
0 ooo. 00000 oobo booo booo oo
0O 00 776000 590(0.4%)0 30 OO0 OOOO
o.000 0000 oobouo oobo ooob oooo

0000 0000 000 (Table 6)(p=0.072).

5) WIS AW

gooo 0obo 0o 0obo 0bbo bboooboo
0 BFI OO0 35% 000 0000 7800 90 (11.5%),
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00 700 10(142%)0000 0000 oogo oo
00 D000 000(@p=0.912). 0000 OOO 2mm
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Table 7. Radiologic factor vs VP operation

VP(+) VP(-)
Factors (n=16) (n=130)  pvalue
No(%) No(%)
BFl ratio p=ns
< 35% 9(11.5) 69 (88.5)
36—40% 6(9.8) 55(90.2)
40%< 1(14.2) 6(85.8)
Temporal horn p=0.012
< 2mm 1(2) 49 (98)
=2mm 15(15.6) 81(84.4)
Round figure of frontal horn p=ns
Yes 4(18.2) 18(81.8)
No 12( 9.7) 112(90.3)
3rd ventricle p=ns
<8 6( 6.9) 80(93.1)
8< 10(16.7) 50(83.4)

nstd not significant(p=0.05)
VPO ventriculoperitoneal shunt
BFIO bifrontal index

(p=0.065)(Table 7).
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