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Early Surgery, Extraventricular Drainage, Cisternal Drainage with
Nimodipine Irrigation, and Intravenous Nimodipine for
Ruptured Intracranial Aneurysms

Byung Kyu Park, M.D., Man Bin Yim, M.D., Eun Ik Son, M.D.,
Dong Won Kim, M.D., Jung Kyo Lee, M.D., In Hong Kim, M.D.

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

During the eleven months from September, 1989 to July, 1990, a total of 118 subarachnoid
hemorrhage(SAH) patients were admitted. Among these, in 2 cases, the etiology was unk-
nown and another 8 cases of Hunt & Hess clinical grade V patients died in the emergency
room or intensive care unit within 24 hours after admission.

The remaining 108 cases were managed with protocol as follows.

1) Surgery was done within 9 days after the SAH(total 67 cases) : Extraventricular drai-
nage(EVD) was performed and a cisternal drainage(CD) catheter was positioned during
surgery. EVD, CD nimodipine irrigation(0.4mg) through the CD catheter, and intravenous
injection(IV) of nimodipine(1~2mg/hr) continued for 13 days after the SAH.

2) Surgery was done after the 9th SAH day due to late transfer from neurology or other
hospitals or posterior circulation aneurysms(32 cases), and 9 cases refused surgery - Nimo-
dipine was used orally(240mg/day) in 35 cases and an IV route(1~2mg/hr) in 6 cases.
Total management outcome and results were obtained as follows.

1) A total unsatisfactory management outcome was 18.52% (severe disabled : 4.63% , vege-
tative - 0.93%, death : 12.96% . In the surgical cases only, 408%, 1.02%,9.19%, rfSSpectively).

2) An unsatisfactory surgical outcome in cases following surgery after the 9th SAH day
was 6.24% (severe disabled : 3.12%, death : 3.12%).

3) An unsatisfactory management outcome in cases of admission grades I & II following
surgery within the 9th SAH day or those non-surgical patients was 19.15% (severe disabled -
4.25%. death - 14.89%. In surgical cases only, 2.33%, 9.30%. respectively).
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4) An unsatisfactory management outcome in cases of admission grade III & IV with
surgery within the 9th SAH day or non-surgical patients was 29.63 % (severe disabled - 7.41%,
vegetative : 3.70%, death : 18.52% . In surgical cases only, 9.09%, 4.55%, 13.64%, respecti-
vely). One case of admission grade V died.

5) Causes of unsatisfactory outcome were vasospasm - 9 cases(8.33%), SAH itself : 4
cases, rebleeding - 3 cases, surgical complication . 1 case, medical comleication! 1 case,
anesthesia - | case, and head trauma . 1 case.

6) Complications in management protocol with EVD, CD, CD nimodipine irrigation,
and IV of nimodipine were transient hypotension(1 case) and meningitis(5 cases). These
complications were improved without sequelae with discontinuing the IV of nimodipine
and using antibiotics.

We concluded that this protocol may improve the total management outcome of aneurys-
mal SAH patients. especially poor grade patients(Hunt & Hess grade 111 & IV) without
significant complications. However, in spite of this protocol. the leading cause of an unsatis-

factory outcome 1$ vasospasm.

KEY WORDS : Aneurysm - Early surgery * Extraventricular drainage * Cisternal drai-

nage * Nimodipine * Management outcome.
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Table 1. Age, sex, admission day after the SAH, and sites of aneurysms®

Total cases( %)

Operation cases(%)

Age(yr)
Mean(range)
Sex
M:.F
Admission day(day)
0~3
4—~9
>9
Sites of aneurysms{numbers of aneurysms)
ACA
ICA
MCA
Posterior circulation

Total

54.32(23~76)

54.01(23~76)

o3 & ik

# ! abbreviation ; M=male, F=female, ACA=anterior cerebral artery, ICA=internal carotid artery,

MCA =middle cerebral artery

— 1278 —

33 . 65

90( 83.33) 83( 84.69)

14( 12.96) 11( 11.22)

4( 3.70) 4( 4.08)

47( 38.21) 45( 389.82)

46( 37.40) 39( 34.51)

98( 22.76) 98( 24.78)

2( 1.63) 1( 0.88)
123(100.00) 113(100.00) B



Table 2. Admission grade(Hunt & Hess) and CT grade®

---_-___

Total cases(%)

Operation cases{ % )

e ——

Admission grade
1 & II

111

\%

\%

CT grade

No SAH

Diffuse SAH

Thick SAH

ICH and/or IVH with or without SAH

78(72.22) 73(74.49)
18(16.67) 15(15.31)
11(10.19) 9( 9.18)
1( 0.92) 1( 1.02)
10( 9.26) 10(10.20)
48(44.44) 49(42.86)
32(29.63) 30(30.61)
18(16.67) 16(16.33)

2+ abbreviation : CT=computed tomography, SAH=subarachnoid hemorrhage,
ICH =intracerebral hematoma, IVH=intraventricular hemorrhage
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Table 3. A total unsatisfactory management outcome

Total cases( % )(N=108)

Operation cases(%)(N=98)

Severe disabled 5( 4.63) 4(4.08)
Vegetative 1( 0.93) 1(1.02)
Death 14(12.96) 9(9.18)

4. A5 A3 B7

2 g BT FE AT 2 30Y
T, TES AR dEL HYAE 71F35A Jen-
net*® 2] o] F B Fo) uje} Al (death), 22 43E)
(vegetative state), 4] 8+ Aol & F71 o (severe di-
33t Aol E 7l (moderate disability)
E-(good recovery) 0.2 B 73}t

sability),
2 24 @

= 2t

1 A A9 7543

A 1082159 7t8 Aze AP 148 (12.96
%), & de] 12](0.93%), 43 o) & F7) o7}
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31 o7} 420 (4.08% )t} (Table 3). o]E 7}g
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Table 4. Unsatisfactory surgical outcome in cases
of operation after the 9th SAH day

Operation cases( %)

(N=1392)
Severe disabled 1* (3.12)
Death 1%%(3.12)

* . admission grade II, nimodipine oral medication,
deteriorated to preoperation grade IV due o va-
sospasm

* - admission grade 11, postoperative state was sati-
sfactory, but died due to acute subdural hema-
toma after falling from bed

TS AY3A 23 o S0 YA S
e 7ts A3

AAA AASTF I D IS 483 = A 74 (14.
58%), A& AAH FolE G o7} 28 (4.17
%)FQI o]F &3t 43 A= AbF 47](9.30
%), g AR H Fo & FAE o7} 12(2.38
%)t YA S F I L Vel 278 oM«
At 521(18.52% ), A1 EAFE] 18(3.70%), 4%
AASH Joj g FAY o7} 28 (7.41 %)%
o]F &g 22ddME AMY 3 (13.64%), A
=4 e 181(4.55%), A3 Ao = G271 o 7k 28 (6.
09%)Fch AT thidel T3 QIA g45w
Vo 1gle F&g AYstgoy) AgstgdiTa
ble 5).
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Table 5. Unsatisfactory management outcome in cases of admission grade 1 & II, TIT & IV and V with

operation within the 9th SAH day or non-operation®

Admission [ & 11(%) I & V(%) v(%) B
grade Total Op. Total Op. Total Op.
Outcome (N*=48) (N=43) (N=27) (N=22) (N=1) (N=1)
Severe disabled 2( 4.17) 1(2.33) 2( 7.41) 2( 9.09)
Vegetative 1( 3.70) 1( 4.55)
Death 7(14.58) 4(9.30) 5(18.52) 3(13.64)  1(100.00)  1(100.00)

e

* . abbreviation 5 Op= Operation,

* I N=number(s) of case(s)
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B g 108 A &7 ArE Bl = 20
4(18.52%) ML 9oz H¥H A5 92 (8.33
4), JAF s 28 2HA & AU EF 43 (8.
0%), AEE 38 (278%)Fe, 1de FE
g & H U F7F gdEte A3 B E FRL,
e AYE, 1EE oG EA AFARA, 1EHe
5710 T ”‘J“-’i A5t ok (Table 6).

Table 6. Causes of unsatisfactory outcome in all

cases
N Number(s) of case(s)
Causes
(total case=108)
Vasospasm 9
SAH itself 4
Rebleeding 3
Surgical complication 1¢
Medical complication ] **®
Others®** 2

* . unrelated contralateral side aneurysm rupture

“* | sepsis

¢*% 1 ] case s cardiac arrest during induction of
anesthesia
] case ; head trauma

5. XAl ejujol, z=ujd 3} nimodipinel €]
HzAE @ A Al OE ¥HT
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Aoz 2% FHEUH(Table 7).
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Table 7. Special complication related to the protocol with EVD, CD, cisternal irrigation with nimodipine,

and 1.V. of nimﬂdipinef’

Numbers of cases

Complication . Outcome
~ (N*=71)

Transient hypotension ] Improved after discontinuing of nimodipine LV. injection
_ Meningitis 5 All controlled with antibiotics

= ., . A — . . . . — s
* . abbreviation » EVD=-extraventricular drainage, CD=cisternal drainage, [.V.=intravenous
° I EVD, CD, cisternal irrigation with nimodipine, and 1.V. of nimodipine . 63 cases

Nimodipine I.V. only . 8 cases
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