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= Abstract =

The Analysis of the Need Rate of Shunt and the Outcome in
Hydrocephalus Following SAH

- Relationship between the Outcome and the Duration,
Daily and Total Amount of CSF Drainage at EVD -

Won Chang Lee, M.D., Chang Hwa Choi, M.D.

Department of Neurosurgery, School of Medicine, Busan National University, Busan, Korea

(SAH). In spite of development of perioperative management and operative technique, hydrocephalus cause

neurological deficit and poor prognosis. Usually CSF drainage procedure(external ventricular drainage(EVD) or
shunt) is needed in hydrocephalus following SAH. The aim of this study was to investigate whether the need for
shunting and the outcome after shunting in hydrocephaus following SAH can be related to the duration, daily and
total amount of cerebrospinal fluid(CSF) drainage at EVD.

Material and Method IVH is one of several factors which cause hydrocephalus. In this retrospective study, firstly
we investigated the incidence of IVH in total cases and frequency of IVH according to aneurysmal site and then
prognosis of IVH following SAH.

Among 629 patients with SAH, hydrocephalus was diagnosed by CT scan and symptoms. And then those 102
hydrocephalus following SAH were divided into two groups which were hydrocephalus with IVH group and without IVH
group. In these two groups, we investigated and compared the incidence of hydrocephalus in all case, frequency of
hydrocephalus according to aneurysmal site, the outcome according to H—H grade on admission and the need rate
of shunt, etc.

Of those hydrocephalus, 100 EVD procedures were done. The duration, daily and total amount of CSF drainage at
EVD were investigated. Fifty cases expired during EVD was excluded. We analyzed whether the need rate of shunt
and the final outcome after shunting can be related to IVH, the duration and daily and total amount of CSF drainage.

Result The incidence of hydrocephalus following SAH was 20%(with IVH groupd 64%, without IVH groupl 11%).
As H—H grade on admission was better, the outcome of hydrocephalus was also better. The mortality rate of hydro-
cephalus with IVH was 64% which was higher than 40% that of hydrocephalus without IVH.

The need rate of shunt in all cases of hydrocephalus following SAH was 20%, but those with IVH group excluding
expired patients before shunt was 40%. This was very similar to 41% of the need rate of shunt in hydrocephalus
without IVH. The total amount of CSF drainage was statistically related to the need rate of shunt(total amount need
rate of shunt/<1000cc 15%, 1000—2000cc 40%, >2000ccl] 50%). The duration and daily amount of CSF drainage

O bjective] Hydrocephalus and vasospasm are the common complications following subarachnoid hemorrhage
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were not statistically related to the need rate of shunt, but as daily amount of CSF drainage was more and duration
was longer, the need rate of shunt was increased(daily amount need rate of shunt /<100cc 16%, 100—200ccl
25%, =200cc 40%//duration need rate of shunt/<iweekl] 8%, 1—2weeks 30%, >2weeks] 47%), and also the final
outcome after shunting was poor. Especially the total amount of CSF drainage was significant related to the final
outcome after shunting(total amount GOS/<1000cc 1&I1(3/4), 1000—2000cc [1(2/4), li(2/4), >2000ccO I&IV(6/7)).

Conclusion[ This study revealed that the incidence and mortality rate of hydrocephalus following SAH were influen-
ced by IVH. So SAH associated IVH has the higher incidence of hydrocephalus and poor outcome. As the CSF
drainage amount was more and duration of drainage was longer, the need rate of shunt was increased and the final
outcome after shunting was poor. Especially the total amount of CSF drainage were strongly related to the need rate
of shunt and the outcome after shunting.

KEY WORDSI External ventricular drainage- Intraventricular hemorrhage- Subarachnoid hemorrhage- Hydrocepha-

lus- Shunt- Outcome.
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Table 1. Comparison of clinical characteristics between SAH
with and without IVH

No. of patient(%)

w/ IVH w/o IVH
Age(year)
< 29 2( 2) 15C 3)
30-39 10C 9) 74 14)
40-49 9( 8 128( 25)
50-59 33( 31) 146( 28)
60—-69 32( 30) 116( 22)
70< 21( 20) 43( 8)
Sex
Male 42( 39) 179( 34)
Femalel 65( 61) 343( 66)
H-H grade
| 2( 2) 52( 10)
I 18( 17) 233( 45)
1l 28( 26) 115( 22)
v 38( 36) 84( 16)
\ 21( 20) 35C 7)
GOS
| 12 11) 235( 46)
I 12 11) 102( 20)
1l 9( 8 25( 5)
1\ 5( 5 17C 3)
V* 69( 64%) 128( 25%)
Total 107(100) 522(100)

SAHO subarachnoid hemorrhage

IVHO intraventricular hemorrhage

H-H gradel Hunt-Hess grade, GOST Glasgow Outcome Scale
*0 p<0.05
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0O 0000 00 D00 000 000 000 (p<0.05)
(Table 2).

00 000 000 H-Hgrade O0O0OO0 OOOOOO
00 O00O0 000 H-H grade O, 00O GOS O,
00 90(13%)00 H—H grade O, VOO GOS O, V
0 370(3.6w)0I0. 000000 U0 0000 H-H
grade 0, 00O GOS O, 00O 230(40.3%)00 H-H
grade O, VOO GOS O, VO 150 (26.4%)00. 00O
0000000 0000 ODO0000 000 00 0 oo
0 0000 H-HgradeD OO OOOO OO OO OO
0 0000 000000 00 0000 000 oooo
00 00 0000 OO0 OO0 0000 (Table 3, 4).

Table 2. Comparison of clinical characteristics between hy-
drocephalus with and without IVH following SAH

No. of patient(%)

w/ IVH w/o IVH Total
Age(year)
<29 D 1C 2 2( 2

30-39 5C 7) 8( 14) 13( 10)

40-49 6 9 12¢ 21) 18( 14)

50-59 21( 30) 20( 35) 41( 33)

60—-69 26( 38) 14( 25) 40( 32)

70< 10( 14) 2( 4 12(¢ 10)
Sex

Male 29( 39) 19( 34) 48( 38)

Femalel 40( 61) 38( 66) 78( 62)
Stage

Acute(—-3days) 59( 91) 35( é1) 24( 75)

Subacute 6( 8 12¢ 21) 18( 14)

(4days—2weeks)

Chronic(2weeks—) 4C 6) 10( 18) 14C 11)

Total incidence* 69/107(64%) 57/522(11%) 126/629(20)

H-H grade
| 2( 4 2( 2
Il 7( 10) 20( 35) 27( 21)
Il 17( 25) 17( 30) 34( 27)
I\ 31( 45) 12¢ 21) 43( 34)
\% 14( 20) 6C 11 20( 16)
GOS
| 3C 4 14( 25) 17¢ 13)
I 92 13) 12¢ 21) 21 17)
Il 5C 7) 4C 7 o( 7)
\% 8( 12) 4 7) 12( 10)
V* 44( 64%) 23( 40%) 67( 53)
Total 69(100) 57(100) 126(100)

*0 This value is statistical significant(p<0.05)

J Korean Neurosurg Soc Supplement 1)/ Volume 30/December, 2001



Table 3. H-H grade and GOS in hydrocephalus with IVH follow-
ing SAH
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Table 5. Aneurysm site in hydrocephalus with and without IVH
following SAH

No. of patient(%)

Aneurysm site No. of patient(%)

GOS H-H grade Total w/ IVH w/o IVH
Il Il \% ACOA 24/54(44) 26/172(15)
I 1 1.4) 2( 29 3( 4.3) MCA bifurcation 4/22(18) 8/131( 1)
Il 2( 2.9) 4( 5.8) 3( 4.3) 9(13.0) PCoA 6/17(35) 9/ 94( 9)
I 5(72) 5(72) Post. circulation A 3/ 6(50) 5/ 16(31)
I\ 1C1.4) 2029 5(72) 8(11.6)
v 3( 4.3) 9(13.0) 18(26.1) 14(20.3) 44(63.8) Table 6. The need rate of shuntin hydrocephalus after SAH
Total 7(10.1) 17(24.6) 31(44.9) 14(20.3) 69(100) No. of patient

Table 4. H-H grade and GOS in hydrocephalus without IVH fo-
llowing SAH

No. of patient(%)

GOS H-H grade
Total
I Il 1\
| 8(14.0) 5( 8.8) 1( 1.8) 14(24.6)
I 1(1.8) 3( 53) 7(123) 1( 1.8) 12(21.1)
I 2( 3.5 1( 1.8 1( 1.8) 4( 7.0)
\% 3( 5.3) 1(1.8) 470
\ 1(1.8) 7(012.3) 1( 1.8) 9(15.8) 5( 8.8) 23(40.3)
Total  2(3.5) 20(35.0) 17(30.0) 12(21.1) 6(10.5) 57(100)
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0 (W/ IVH vs w/o IVHO 40% vs 419%)(Table 6).
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w/ IVH w/o IVH
Hydrocephalus azfter SAH 69 57
Death before shunt 44 20
Shunt(except death before shunt) 10/25(40%) 15/37(41%)
Need rate of shunt 10/69(14%) 15/57(26%)
Total need rate of shunt 25/126(20%)
EVD 53 47
Death during EVD 34 16
Shunt after EVD 5/19(26%) 10/31(32%)

(excepft death during EVD)
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O 0000 0oOOdOd((Table 6).
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Table 7. The rate of shunting according to drainage amount
and duration

No. of patient
EVD

EVD Shunt(%)

. <1 week 12 10 8)

Durghon of 1—2 weeks 23 7(30)
drainage

=2 weeks 15 7(47)

. <1,000cc 26 4(15)

Total drom(ige 1,000—2,000cc 10 4(40)
amount

>9,000cc 14 7(50)

' ‘ <100cc 6 1016)

Daily drainage 100—200cc 24 6(25)
amount

=00cc 20 8(40)

Table 8. GOS according to CSF drainage amount and duration
GOS
Il I v

<l week 1

EVD

Duration of

A 1-2 weeks 1
drainage

=2 weeks

<1,000cc 1
1,000—-2,000cc
=2,000cc

<100cc 1
100—200cc 1 4

=200cc 1 3 4

Total drainage
amount*

Daily drainage
amount

00000 1000 40(40%), 2,0000000 0000 14
00 70(50%)0 O 0000 00000 0000 OO0
000 00000 0000 000 (p<0.05)(Table 7).

00000 10 0000 0000 0000 0000
10 000 100000 0000 600 10 (16%), 100~
2000 0000 2400 60(25%), 2000000 2000
80(40%)0 10 000D 00000 0000 0000
0 0000 0000 0000 O 000 0000 000
0000 (Table 7).

00 D00 10 000000 O 00000 0000
000 0000 00000 O 0000 00 0000 O
000 00 0000 30)0 00 0 0000 000
00 0000 00 000 00 0000. 10 0000
1000000 1000 0000 00000 GOS 000
0 00 000 00000 00 0O0(H-H grade 0)O
0000 0000 00 000 00 0000 (Table 8).
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