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Calcium Antagonist in the Management of Ancurysmal Subarachnoid
Hemorrhage Patient

Won Ki Kim, M.D.,, Man Bin Yim, M.D., Byung Kyu Park, M.D,,
Jang Chull Lee, MD,, Eun Ik Son, MDD,
Dong Won Kim, M.D,, In Hong Kim, M.D.
Department of Newxrosurgery, School of Medicine, Keimyung University, Taegu, Korea

To evaluate the effectiveness and to find out which grade(clinical and computed tomography)
of subarachnoid hemorrhage(SAH) patients are most effected with the medication of the cal-
cium antagonist, we did this stady. We selected 339 cases(study cases) among a total of 603
cases of SAH who were admitted to our hospital from Sept. 1982 to April 1991. The criteria
of study cases are patients who were admitted and who had a brain computed tomography(CT)
taken within 3 days after the SAH and who had a clinical grade(Hung & Hess) on admission
between I-IV.

We divided study cases into 3 groups. Group I : surgery was done more than 7 days after
the SAH and together with non-surgical patients, no medication was used(N=126). Group
II . surgery was done more than 7 days after teh SAH and together with non-surgical patients,
medication of the calcium antagonist was given orally(N=120). Group III : surgery was done
more than 7 days after the SAH and together with non-surgical patients, medication of nimodi-
pine intravenously was given, and also patients, medication of nimodipine intravenously was
given, and also patients who received surgery did within 3 days after the SAH were given
intravenous injection and cisternal irrigation of nimodipine(N=93).

We compared the overall management outcome and the incidence of delayed ischemic deficit
(DID) and unfavorable outcome due to DID in each group. We also analyzed the causes
of unfavorable outcome according to the clinical grade on admission and the amount of blood
in the cistern seen on the brain CT in each group.
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The results of this study showed that overall management outcome was improved by using
the calcium antagonist. The calcium antagonist reduced the incidence of DID as well as the

unfavorable outcome related to DID.

In clinical grade Il patients on admission, the unfavorable outcome due to DID was significa-
ntly lower in group II and I than in I(group I vs. II : p<<0.05, group 1 vs. I : p<<001).
In cases with a large amount of blood in the cistern seen on the brain CT, the unfavorable
outcome was significantly lower in groups II and 1 than in I(group I vs. II : p<<001, group

Ivs. 12 p<005).

We conclude that the overall management outcome of aneurysmal SAH patients may be
improved by using a calcium antagonist and the effect of the calcium antagonist is prominent
in clinical grade Il patients on admission and patients with a large amounts of blood in

the cistern seen on the brain CT.
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T3tz @2 o, A+ 54T o € FA R
AL A EM e AFoE &8 F 7Y ofFo
T dET EFEYL, AW AL L HE
AHE FA AT dEodXe Ul s
d g TFHT CTR HeAR7 ol 711
A2 FetE 282 AP HYBBY L A Y3}
A B3 AET BV 2UE FEAIYE Y
el 2

uhebA A §AF 339 7F Bl HAL,
2643 = ALjHAom AMAE dEF HF B
dEo] HAFEE &8 F 7247 o] Fo g
HAAY CTEY S NPT oAt

T 2YAE AT5EAF 52 nimodipine-d
37 360mgH FAF o So| YRE|N ¥
nicardipined 3% 60mg¥ T 5= X5
At NimodipineS AW FAF &L AT
2mg& =2 A& FYUAL, HEAHL nimodi-
pine 0.4mgo 2 3+ Ul A FI}ATL

A AFHYPAE AR @42 o5 € 4
FEAR dEF AP AR LEHAE AR
& oSl (Table 1).

4 oot 7

A dde ZEHEYAE AHEEA G 126
HE 17o 2, ZEZ4YAE 27 FA% 12088
27 © 2, nimodipineg AWY FYFYAY H=
AHE MBI 3AE STE FFU(Table
2). N8 A7lE 12L& 19823 2E 19863717, 2
& 1987 EE 19893714, 3F& 1990 o] 3o
FZ XNB83YY dEolil 27 B2 dEL &
4o} AT gL B AEE A4E
oAt FAHHA {oAL chisquare HF L ¥
AT p gtol 0.050]3= Fe4ol e Aoz 3

M ez ™

Aot

3. 2} B2te| YA A U cTA X[ Tt &%
HTol bju

7t Foll A A9, dFol = aol7t I, YAl
A}TEL 1, 2, 33NA 2 13} 117 54.8, 69.2,
61.3%, llo] 26.2, 24.2, 22.6%, N7} 19.1, 6.7, 16.1
%2H 2ZoA LAFEt F& dEo BgUT
(YA 1& 11117 o 22 : p<0.01). FAHAY
T¥Ege) B 27N A BRI & &L 37NN
E4cH(Table 3).

5ol v B9 7 ZTo) Aolvt AR
HER #9E NPFHA RAZZHA HFAFS
A 297 A A ¥ A5 1T 258, 2T
352, 3 23| ATk CTA HA|F3t 28 A=
Fisher59 53 /Y& H¥st 55 1& 384
HAFos 2do] e dEEN oF HW ¥
Foly HAY F8o] FUHA ¥ dE2 I
Sute &g b2 YL, HAFHE Y9
A7t lmm o] 43l ES FF U 3oy
ol HUEZFoY HAW &o] FUHA &

Table 1. Criteria of study group®(339 cases)

1. Admission and CT < 4 days post-SAH
2. Hunt & Hess dinical grade on admission 1-N¥

3. Surgical cases :
a. Calcum antagonist :
None, oral* or 1.V (2mg/hr) only > 7 days post-
SAH
LV with disternal irmigaton (0.4mg) < 4 days
post-SAH
4. Conservative treatment without angiography

# : abbreviation : CT=computed tomograpy
SAH =subarachnoid hemorrhage,
LV=intravenous injection
* . nimodipine (360mg/day) or nicardipine (60mg/
day)

Table 2. Groups in study cases®

Group Cases

I No medication of calcdum antagonoist 126
II Oral medication of caldum antagonoist* 120
Il 1.V or LV with cisternal irrigation

93
of nimodipine

# ! abbreviation : I.V=intravenous injection
*  nimodipine or nicardipine
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dEE la, FUtE 45 IIbE & vk 1, 2, 3T
oA z}7l Ta: 42.9, 59.2, 43.0%, Ibx 18.5, 10.0,
129%, Ila: 0.2, 23.3, 34.4%, b 185, 7.5
9.7%2M, JA| 239 8o A RS B
gou #9488 AAH(Table 4).
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1. 2t 20iA " @xte TR 4%
&3 7t8E NYPsA X 4L HUA,

Table 3. Clinical characteristics of the each group

F&3 715 E NPT 452 3/ ¥ F Glasgow Ou-
tcome Scale(GOS)'H & o| &3] BF @ ul A%}
FRY GELS ), 2, 3TNX 4 595, 71.5, 74.2
%L, NERQZ A, (E o] glo] HAP
of 9 AlGefEL 254, 200, 15.1% 24 170 ¥
3ta] 2 9 37N 7tR A o] FdH UK Table
5).

2. 718 gXo| SENE omy W 24
GOsY TF% ol BAE ERAY AIg#

Group 1 (N=126) I (N=120) o (N=93)

Characteristics No. % No. % No. %
Age(yrs) 50.7 53.9 52.6
Sex

male 44 349 35 29.2 32 844

female 82 65.1 85 70.8 61 65.6
Clinical grade* on admission

I &1I 69 54.8 83 69.2 57 61.3

m 33 26.2 29 24.2 21 22.6

v 24 19.1 8 6.7 15 16.1
Hypertension 41 32.5 51 42.5 36 38.7
Surgery 65 51.6 69 577 86 92.5
*According to the Hunt & Hess dassification
Statistical analysis

In the dinical grade I & II
p<0.01 : between group I and group II

Table 4. Locations of aneurysm and amount of blood on CT scan in each group*

Group 1 (N=126) n (N=120) m (N=93)
Characteristics No. % No. % No. %
Location*
ICA 40 32.3 30 30.3 36 32.1
ACA 47 379 38 38.0 39 348
MCA 29 23.4 23 23.0 34 30.4
Posterior circulation 8 6.5 9 9.0 3 2.7
Total 124 100 112
Others or not verified 25 35 2
Cr grade"
Ia 54 429 71 59.2 40 43.0
Ib 17 13.5 12 10.0 12 12.9
IIa 38 30.2 28 23.3 32 34.4
Iib 17 13.5 9 7.5 9 9.7

*Abbreviation . CT=computed tomography,
ACA=anterior cerebral artery,

* : No.=number of aneurysms

** . No.=number of cases

ICA=internal cerebral artery
MCA=middle cerebral artery
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Table 5. Overall management outcome in each group*

1 (N=126) I (N=120) m (N=93)
Group Op. Op. Op.
(N=65) (N=69) (N=86)
AN Towl(% ) AN Total( %) AN Total( % )
Outcome Non-op Non-op Non-op
(N=61) (N=61) (N=7)
49 64 68
good AN 75(59.5) AN 86(71.7) AN 69(74.2)
26 22 1
4 0 6
MD AN 10( 7.9) N\ 8( 6.7) AN 7( 1.5)
6 8 1
5 1 2
SD AN 9( 7.1) N\ 2( 1.7) N\ 3( 3.2)
4 1 1
vegetative, 7(10.8) 4( 5.8) 10(11.6)
hopeless discharge AN 32(25.4) AN 24(20.0) AN 14(15.1)
or dead 25(41.0) 20(82.8) 4(57.14)

* Abbreviation ; OP=operation, MD=moderate disability, SD=severe disability
* Glasgow Outcome Scale dassification

Table 6. Causes of unfavorable outcome*

Group I II il
Causes (N=126) % (N=120) % (N=98) %
Initial bleeding 8 (63) 6 ( 5.0 4 (4.3)
Rebleeding 8 ( 6.3) 8 (6.7) 1 (1.1)
DID** 26 (20.6) 17 (14.2) 9 9.7)
Surgery 4 (32 2 (17) 4 (43)
Others 5 ( 4.0) 1 (08) 5 (5.4)

* ! moderate disability, severe disability, vegetative or hopeless discharge or death
** ! delayed ischemic defict

Table 7. Inddence of delayed ischemic deficit(DID) and unfavorable outcome due to DID in each

group
I II m
Group
(N=126) % (N=120) % (N=93) %
Incidence 43 (84.1) 36 (30.0) 22 (23.6)
Unfavorable outcome 26 (20.6) 17 (14.2) 9 ( 9.7)
due to DID ) ’ ’
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o] A AEL HIF AZof 7IAF HHY
FATo2 EFE vhOB® 1Z, 27 R 3NN
v vle = Z4Zh 34.1, 80.1, 23.6% 1L, ol 7
Ql3te] AbgaAY Bof7t B S HEE 20.
6, 142, 9.7% 24 1, 2, 339 &4 QrH(Table 7).

4. Z0llM YA LatSS0l IME JiE 4
o] BEHH dlES ol 24

PAEF I & [I91M FF5% ojde BAE ¢
AAG A g9 YsE 1, 2 33N 4
18.4, 16.9, 17.5% }1L, o|F HPF AZo) 7|QQ€
A2 2AFE UEE 87, 84, 88%EN F%
zto] 7} gISith A5 HF Mol A= 69.7, 44.8, 23.8
%L o|F HBFA AF VIRIE Ao FPHE
WS 424, 207, 9.5% 24 179 B8l 29 &
3TN FosAl (1T of 27 p<0.05, 1T
U 33 p<0.01). YAFSF NolX& 62.5, 87.5,

%
100 1
clinical grade
il
80
60
clinical grade
I &1I
40
a0 U184)(169)(17.5)
6‘. -
87) (84)
0 -

I n I o m

(69) (83) (57) (88) (29) (a1)

Fig. 1.

600% AL HEFLZ 7190€ Reg FYH=
HIEE 250, 50.0, 13.3% M 27N =9ton}
AA og=2] o] wjFe] FoldA= Ut (Fig
).

5. Z}20lAM CTat HX|1F=4st &8 FTol
M2 717 4=o| SN ciFEel Hel
24

CTH AW 8F T2 A4 &Y ZA9 4

#glo] HAFTE} Yo YHgoz YU o
E4 CTSH L, imm °}39 FAE 717 A&
CTSH L2 Y& 9, CTEH oA FF& o
39 BAE FAAY APLF 59 HIEE 1, 2,
3ol 2t 21.1, 265, 15.4% R1, 0|3 H¥H
A& 7|AF Aoz FAHE ¥IEE 9.9, 121,
19%4ou Z#t 94 it CT%F 11
AAe 24z 65.5, 35.1, 39.0% M 179 ¥]dtd

dlinical grade
v
7 others
(879 B sugery
[ pip

EZ2 rebleeding
initial bleeding

I o m group
(24) (8) (15) (toml cases)

The incidence and causes of unfavorable outcome according to dinical grade on admission in each

group. In dinical grade M patients, unfavorable outcome due to delayed ischemic deficit(DID) was
significandy lower in group II and group I than group I(group I vs. group II : p<0.05, group

I vs. group M : p<0.01).
* : number of cases of unfavorable outcome

** ' number of cases of unfavorable outcome due to DID

()%
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Fig. 2. The incdence and causes of unfavorable outcome according to CT grade in each group.

#CT grade I

. diffuse SAH with or without ICH and/or IVH

CT grade II : thick SAH more than lmm thickness with or without ICH and/or IVH
in CT grade II patients, unfavorable outcome was significantly lower in group II and group III than
group I(group I vs. group II : p<0.01, group I vs. group III : p<(0.05).

* ! number of cases of unfavorable outcome

** . number of cases of unfavorable outcome due to DID

()%

27 R 3FAA RodA dAT(F o 23 : p<o0.
01, 17 o) 3F : p<0.05). 8t o] 5 HPH A=)
71 Ho2 FAHe WEE 7 345 189,
19.5% 24 120 vgte 27 9 3TN gt
(Fig. 2).

b | &

HEAF AFLs} 2 FAe) N8 Pyl
e A vag de +¢4 7t5d o B2y
otz &% 7I8E AdFA RF JEE ¥
gat AA FAE9 te HAHE HTdE Ao
B3 ez HAHnN®), £¢ HAFaa) &
¥ 49Y, CTE A 92 2 427, 49X
@xte] gel R A% 5ol z ok ¥ Hojh

2). Seillerg?9 e F4A0Z /EFH BT B4
A HE B g o] MdE 5 317) f &), Ma-
sh5!19& %7 AYE dEx B4 g
A HH A AYE A5 Nt H o) F3387)
el 7tE AHo 4FE Z F Y= J¥Ao)
AT FHPoh

Nimodipine® H¥# A%l 7]AF W& Yo
HE g aARRgE o9 A} ZDavm)
HoE HAFIE 2PF HAD AZo0] Ay
71721 9621t AH) TEod ST BN gigoz
e o] I Roz AAPHRW, YREF
VAl & HEBFe FdA|o v Fgo] gxzle)
o Fo] AR ¥ =z BEAYFAAM A
3 Zlo] B13¥ Aoz AT waty B A
TAME HAFots 2¥F 3Uuol YYdin

- 175 =



CTE AP on AL 94530l Ve o
BT dBoz 3, 43 7IEE ANPEHA
% dEx ¥FIAG 43 7t E NPT
AEANN ZEZYANE FT £ FAWE R A
dENME HEHE A5 71 At g
HRA T3 2YF U0 AHSE L ST AE
o XA, AR FUH HAZAHE FAA
AT SN 3dUl &3t A7 N8
ANPF T THIA

TH £ A7oM A7 BHE 4 12U o
323 e ) Blo) A 2FAA JUA Q/3dEl7t 7t
Z 3L, HAANREGSTEYY HAAFH3}
239 Fol HLA AL o Eo] o ojFdA
442 YAF nicardipined AHSE 50| XH S
Acke Heolth. 1y olZdM AF E HEH
A2 710F HH Pl APUA2 9FHE
Rt 5] 1T ¥ 3FRG goton x§
2} A} EET % CTR HAFH3} ¥ A&
Rl vny dFode JFPo) UL Ree
Aztdc}

HEAF gdo] 7IAF HAAFE ¥ 82
29 AA 7lm AHL £52 Y ¥AE9
dEE FE57)0 YT B L HYLAE
78D B3¢ Rog gj s
Hydra5'0& o] 49 HA5AFA AF%3
2% FAohA 26% k0] T2 BL BYD 52
%o A Algstdvhe RIE 3921, Ljunggren
592 4353 FYE g4 dE 50%, AHEE
& 31%, Kassell5'9& international cooperative
smdyl A 33 AAE BJD 45 58%, A}
3 de 5% HJohr B

E A7 13 YFE 198237 E 1985d71%)
7HEIAY FAEZH AA FAES ] 3B ol 59.
5%, Abg&o] 254% 2= A= A71F ARLEo)
AT7Y A7le 7tE AR A8 Aoz A
Zgd.

Alleng¥0] Y33 e}7t 3G HAAFHe 2¥
#2125 & F 22 nimodipined BT T8
o Alg 9 o]@FES AT Bu@ ol
%& AAE°] nimodipined Z 7 FV2M Zo
Z7] £€F ZFRUYZ ALGE AN AH) stE
AANNW D feA 7tg AN i

Ade BIEL s

F€3 718 A9 FAET 422 nimo-
dipine®] AAE FAF FAF Auer5VE 653 %
HAFG3 28 F 72400 e] 432 nimodi-
pines FAY F¢ L HZAHG AW v

F FlIAAE 96%, II-Nol A< 86% 9 &
dig AT BudHUL, SavelardF)2 100
¥E& Z7|5€33 nimodipined BAFAMGE uf
F EAH7H 1%, AbEEo] 7% A= R E
oo, Ljunggrens' & 60%E& Z714% 81 ni-
modipineg FHFALY vt 77%7} F P}, A
B&o] 1% At e A3E dHIANT =8
Gilsbach$9 % 116" & Z7]4%8 3 nimodipine&
AN FAT v F2 A7t FF FIANE 94
%, IV-VOl A= 58%, Al&S 10.34% {ttn
B3A

$H T3 7IRE A¥}A ZE ERER
Egste] AM ASE 22 nimodipined)]
ATE BFY FANA, Seilers? & 1583} ni-
modipineg F{J3t1 g AHE E£4F v} 59
%ot 4H3 AHI{PL 14%AME FAE
dRen 27%7F AP ATa B33, Ljung-
grenSVE 25198 ZALG v} L%4MT Fo
ZA3E BRAX 19%7F FoAE dzen 39%7}
Argatgicha $¥e AT H2o) Siveland 5
32578 BAEE 7he@ 27| AU 27|
4383l nimodipineg AH§-& vl 56 % of A%t F&
A3, 23%°] Bl g E712 21%7} AbdE vk
B3 E st

ojgtto] ¢ FAETN o2 AT E E¥H
F€3 758 YA X8 FAES TP AN
BAEE o2 A7 EHAA A& A9
Aole F#€3 7158 AWP PAST ¥4 o
o2 AHIHE BE o] Hd9E o=
Foltp®. watA nimodipined] X & AHE #F
37 YdtdAe AA §AEL A3 3t ni-
modipined AHS§ TH AME3A] @ T
7t A & v wdte ol B3 Aoz ARY.
Pickard§29 & HAFot3 F¥FE 96A 0o ¢
P oF 55% 9] e JtEES B 54EE
4o 2 nimodipined AlEF F3 placeboE A}
4% 29 7is 4AE vy v F AHE

- 176 —



B&& nimodipine? 71.58%, placebo? 61% %
o0 A}48-& nimodipineT 15.47 %, placebo? 21.
74% At B3 A nimodipined HEHA AF
o 7I11% HHY Fej 4y 2 Ao &zt
ATk FAh

B A7 1Z €37 £ AHE B9 &0
742t 59.5%, 74.2%, AbHE&o]l 254%, 151%%,
FS FASLS LS BT A7 AW
®)e) Ao} w3y 27] 4 L nimodipine?)
AL AA FAEY 7tRAAHE FAAL

Nimodipine ¥ @ AFol 7IAE H3¥E 4
HE oA 2 AEded AYr} JomgNn)
HAFee 8ol 4% &2 2 YN FHIL B
Fg SN O A%} g Aoz JuEd
2) Pelletier$22)& YA EFo| -11Q) FRAENA
nimodipine A% 73 oA ¢ £
A @A 7taAdA 2 H¥F AFo MY
BN E A b} Zol7t gt E1E Y
o, FU ¥ TV £ FAEL Yo
FARG Q7oA A3E7H FL& Foll A nimo-
dipineg AH&-3 F 3} AFE3HA] g F3bof| 2ol 7}
fAt FA

B AFdME 94 A LR 8RS A e
nimodipine®] A}&-o] AA 7tE ZHE WA
BN 7R REAor £F H¥F AF) 7Y
ol A Wzx 332 EIHAC JAEF
melMe M 7ta A8 ol H¥d A3
710 Bl ¥Ex fo&A F5Act ek
nimodipine ALE-3 QY 370l A AAM A9 7}
BAHol E AL YA TF M FREQ 7tE
Aol FAHBZ 283A G2/ AARHI o] &
MR AZo) 71T Boh ) ao) VIR Rz
Alg €k

A Sellerg® & CTY HAFu3 289 A
=& ¥ 73 9 nimodipine?] AFHE FAME v} ¥
AF 3t 2¥o] A AdEAMe A7 fAJUL
AE BN H3E 349 NEE 22U A
dFE FAAHGT B

¥ d79 FAAE nimodipinee x| Futst &
Yol AE ASdA AA 7tedHE $ANAE
Bt ofuzt HEF A3 71AT Bl NEE
w3k

B A7 HEF Ao 7IAY T4 B¥E
Nee ZEZYAE AHSsHA Ftd 12004 34.
1%, nimodipineg AWl A& E 3TNA 23% A
o9 ojo) 7]A Fofjo] HEE 1FAA 206%,
3ZNA 97%Hth 179 H¥F AZd 7|AT
958 249 4@ VTt AdamsEY 2 AwadS7
9] Wx9} Hl&dht oo 7|AF Fofjol YA ol
TE Kassell319¢] 135%, #3599 16%Bh=
£ 370 HBH Ao 70T BAY NiEE
e AREN0MMe a3 ARg o O
hman$2V-& nimodipine& AMEE FollA H¥ @
AZo] 7] H3Bo] 14.3% 9] FAE G2t
B335t 01} Seiler52)2 6%, Saveland52) & 5.9
%, Auer$9 L 1.5% 50 2 WH3YIL Gilsbachs
Ne HYP A dxoE 44 ¢ A 2P
de UAT ©GA FEA9 §HFol AHris
ZAE 71N 47t 2% JTh L 35t of g 2ol
HEF dFo 71AF B L ALEY zole
ofut i o 7} WA A] AA 2 o] Fo] HYF AFol
ZINHRNEA FL2 & 994 7A=Y F
cd e} 2t £ dFdAe 42E, 12
o, F5F % FE3 §¥Fol glo] B4 4
e7F Al HEHE AF 7S Fol2 Y
HPou) g AAE £3) HYB A2 7)
AY Fof &L A BIP AREL TE 9]
25 oA E ol A et ¥ H Aol 7107 Fof
U Ao FoPTHY. A2 PerukF®) e
A4 H3E vt 2N HEF dF 7]
QEA, HBH A&7 @A thE o2 8E0]
FAEAR, A3 HYF 45 FAglol NEA
BAE B H4E2 EFIAYL GisbachF'Ve
manscranial doppler2 HA|F93 £¥8 RS F
AR vl 7Y oAl H¥F dFo] LA
$oo g of Qtof Fofjo YA E HREEF, F&
TEFT L 2N 7IAT JFolztn sHHEM ¥ B
AFol 710% HHY LS Fof L Alge] G
A LjA| Aot k. FRsHQ )

EF Auer$Ie FEAY H9 A sUud
HEZo] H¥F AF 7| HIHE F49
Hdo s FdE & Adn Ao

w2 B A7 HEF dF5) 7]A 7 B &)
97%2 RE FeAl9 o8 FHF F, Ax

- 177 —



HAA L EFA712Y BB EZN /RAF A ERE
g0l 2934 g7t Asdd

2 o

AZEL #A 93zt 29 HFARAY AFY
3 232 449 7ta ¢ 6033 F 3393 & Ao
ZEZFA7 AAEAY 7tr AL FE A
A9 A%, AdFAH L CTH oJF &7 & Role
e 3 A7 AAHEA), £ HEH IZof
719 H3YE F4e] ¢d W ¥ oo 7jAF
FTEE o3 Bl R AFedEe] WEE #HE
AFIeAd date ARG Ade D52y
AE AHE3EE2M AANER 7t 43, H¥d
AZo 7198 HIAE S 2 Nz g o9
7198 FFx o1 B L ABiES HIEE
ZaAe 2% BYL 53 g4I M ¥
CTd HAF=3 80| A48 AsNA Fol3HA
a3 A wEA HFAFAE AFLe 2 @
Ze| 7t5 oA nimodipine?] AHg- 297} Q&
Aoz AgHa 53 J}EHI T 84 2
CTR HAFT3} &¥o] AP FASAN 1 &
#7t 2202 A€

References

1) ey - ded - &9 - AT - 013 -
AF: BFgAY HFARA dF 275, H4A
ojuj o, = =l A, nimodipine A =M A L FAY
AL di@A 3o A A 19 1276-1285, 1990

2) B3 - FGA - oJHE I HFAR T 9%
AFuts 28 FRANA nimodipine N E. A
739 783 A 20 : 28-35, 1991

3) Adams HP, Kassell NF, Kongable GA, Torner
JC : Intracranial operation within seven days of
aneurysmal subarachnoid hemorrhage. Results in
150 patients. Arch Neurol 45 . 1065-1069, 1988

4) Allen GS, Ahn HS, Preziosi T), et al . Cerebral
arterial spasm-a controlled trial of nimodipine in
patients with subarachnoid hemorrhage. N Engl |
Med 308 : 619-624, 1983

5) Auer LM : Acute operation and preventive nimodi-
pine improve outcome in patients with ruptured ce-
rebral aneurysms. Neurosurgery 15 . 57-66, 1984

6) Auer LM, Mokry M : Disturbed cerebrospinal fluid
circulation afler subarachmoid hemorrhage and
acute aneurysm surgery. Neurosurgery 26 . 804-809,
1990

7) Awad 1A, Carter LP, Spetzler RF, et al : Clinical

vasospasm after subarachnoid hemorrhage . Respo-

nse to hypervolemic hemodilution and arterial hype-

rienston. Stroke 18 . 365-372, 1987

Fisher CM, Kistler JP, David M : Relation of cere-

bral vasospasm to subarachnoid hemorrhage visua-

lized by computerized tomographic scanning. Neuro-
surgery 6 . 1-9, 1980
9) Gilsbach JM, Harder AG : Morbidity and mortality
after early aneurysm surgery-a prospective study
with nimodipine prevention. Acta Neurochir(Wien)
96 : 1-7, 1989
10) Gilsbach JM, Reulen HJ, Ljunggren B, et al : Early
aneurysm surgery and preventive therapy with int-
ravenously administered nimodipine . A multicen-
ter, double-blind, dose-comparison study. Neurosur-
gery 26 . 458-464, 1990

11) Hijdra A, Braakman R, van Gijn, et al : Aneurys-
mal subarachnoid hemorrhage. Complications and
outcome in a hospital population. Stroke 18 . 1061-
1067, 1987

12) Hunt WE, Hess RM : Surgical risk as related to
time of intervention in the repair of intracranial
aneurysms. | Neurosurg 28 . 14-20, 1968

13) Inagawa T, Takahashi M, Aoki H, et al > Anewrys-
mal subarachnoid hemorrhage in Izumo city and
Shimane prefacture of Japan. Outcome Stroke 19 .
176-180, 1987

14) Jennett B, Bond M : Assessment of outcome after
severe brain damage. A practical scale. Lancet 1 .
480484, 1975

15) Kassell NF, Torner JC, Haley Ec, et al : The inter-
national cooperative study on the timing of aneur-
ysm surgery. Part 1  overall management results.
J Neurosurg 73 . 18-36, 1990

16) Ljunggren B, Brandt L, Sundbarg G, et al : Early
management of aneurysmal subarachnoid hemor-
rhage. Neurosurgery 11 : 412418, 1982

17) Ljunggren B, Brandt L, Saveland H, et al : Out-
come in 60 consecutive patients treated with early
aneurysm operation and intravenous nimodipine.
J Neurosurg 61 : 864-873, 1984

~

8

- 178 —



18) Ljunggren B, Saveland H, Brandt L, Zygmunt S
. Early operation and overall outcome in aneurys-

mal subarachnoid hemorrhage. | Neurosurg 62 .
547-551, 1985

19) Marsh H, Maurice-Williams RS, Lindsay KW : Di-
fferences in the management of ruptured intracra-
nial aneurysms ' a survey of practice amongst Bri-
tish neurosurgeons. ] Neurol Neurosurg Psychiatry
50 . 965-970, 1987

20) Ohman J, Servo A, Heiskanen O : Long term effects
of nimodipine on cerebral infarcts and outcome after
aneurysmal subarachnoid hemorrhage and surgery.
J Neurosurg 74 . 8-13, 1931

21) Ohman J, Servo A, Eeiskanen O : Risks factors

for cerebral infarction in good-grade patients after

aneurysmal subarachnoid hemorrhage and sur-

gery | a prospective study. | Neurosurg 74 ' 14-20,

1991

Pellettieri L, Bolander H, Carlsson H, Sjolander

U . Nimodipine treatment of selected good-risk pa-

tients with subarachnoid hemorrhage . No signifi-

cant difference between present and historical resu-

Its. Surg Neurol 30 . 180-186, 1988

23) Petruk KC, West M, Mohr G, et al : Nimodipine

treatment in poor-grade aneurysm patients. Results

of a multicenter double-blind placebo-controlled trial.

J Neurosurg 68 . 505-517, 1988

Pickard JD, Murray GD, Illingworth R, et al : Ef-

fect of oral nimodipine on cerebral infarction and

outcome after subarachnoid haemorrhage : British

aneurysm nimodipine trial. Br Med ] 298 . 636-642,

~

22

-

24

- 179 —

25)

26)

27

~—

28)

29)

30)

1989

Ropper AH, Zervas NT . Quicome 1 year after SAH
from cerebral aneurysm. Management morbidity,
mortality, and functional status in 112 consecutive
good-risk patients. | Neurosurg 60 : 909-915, 1984
Saveland H, Ljunggren B, Brandt L, et al : Delayed
ischemic deterioration in patients with early aneur-
ysm operation and intravenous nimodipine. Neuro-
surgery 18 . 146-150, 1986

Saveland H, Hillman J, Brandt L, et al . Overall
outcome in aneurysmal subarachnoid hemorrhage.
A prospective study from neurosurgical units in
Sweden during a 1 year period. ] Neurosurg 76 :

729-734, 1992

Seiler RW, Grolimund P, Zurbruegg : Evaluation
of the calcium-antagonist nimodipine for the preve-
ntion of vasospasm after aneurysmal subarachnoid
haemorrhage. A prospecitve transcranial doppler ul-
trasound study. Acta Neurochir(Wien) 85 7-16,
1987

Seiler RW, Reulen HJ, Huber P, et al : Oufcome
of aneurysmal subarachnoid hemorrhage in a hospi-
tal population . A prospective study including early
operation, intravenous nimodipine, and transcra-
nial doppler ulivasound. Neurosurgery 23 . 598-604,
1988

Solomon RA, Fink ME, Lennihan L . Early aneur-
ysm surgery and prophylactic hypervolemic hyperte-
nsive therapy for the treatment of aneurysmal suba-
rachnoid hemorrhage. Neurosurgery 23 . 699-704,
1988



