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Clinical Analysis of Aneurysmal Subarachnoid Hemorrhage
Patients with Vasospasm on Admission

Sook Young Sim, M.D., Yong Sam Shin, M.D., Young Hwan Ahn, M.D.,
Soo Han Yoon, M.D., Ki Hong Cho, M.D., Kyung Gi Cho, M.D.
Department of Neurosurgery, Ajou University School of Medicine, Suwon, Korea

Objective :

The purpose of this preliminary study is to evaluate the influence of the treatment time(early surgery

versus delay surgery) on outcome in a series of 14 patients with the aneurysmal subarachnoid hemorrhage

presenting clinical and angiographic vasospasm on admission.

Methods :

The authors have reviewed retrospectively the clinical characteristics of 14 patients presenting

vasospasm at admission among 430 patients admitted from January 1998 to December 2001. The patients were
divided into two groups based on their preoperative time : in 7 days (early treated group) : over 7 days from the

hemorrhage(delayed treated group).
Results :

There were no clinical differences between the two groups in age and sex distribution, preoperative

Hunt-Hess scale and Fisher grade except anterior communicating artery aneurysm predominance in delayed
treated group. The early treated group had a better outcome than the delayed treated group by Glasgow Outcome
Scale(p<0.05) : 6 good recovery in early treated group(100%, n=6) versus 3 good recovery, 3 moderate Disability,
1 severe disability and 1 death in delayed treated group(n=8). The latter group had high complication rates such as
a hemiparesis, meningitis and hydrocephalus(n=6, 78%)

Conclusion :

The early treated group has a good outcome in spite of vasospasm period by early medical

treatment for vasospasm. The authors suggest that active early treatment regardless of vasospasm would be one of
the treatment choice which contribute to improve the clinical result for subarachnoid hemorrhage presenting

vasospasm.

KEY WORDS : Vasospasm - Subarachnoid hemorrhage - Treatment - Prognosis.

N B

Fuls sholo] ofFt wXuke} &3 2o Amo] Qo]
5:] G A710l) T ke AldEo] grout ] w7
Bl W] olaf 4% % & F THZ0] Bol5ol Ut & F A
79 o E A% WA K 2] o] Hite] AR
Agpom Qlsh B Qs FAlol, ol Fuels B ol
AP} o]0l 4 SR i iito] WX\ et 2 o) AAS X

* Received : May 19,2003 -« Accepted : August 19, 2003

* Address for reprints : Yong Sam Shin, M.D., Department of
Neurosurgery, Ajou University School of Medicine, San 5
Wonchon—dong, Paldal—gu, Suwon 442—749, Korea
Tel : 031) 219-5230, Fox : 031) 219-5238
E—mail : nsshin@ajou.ac kr

548 | J Korean Neurosurg Soc 34

ek, olof & AL Q) e W Bk <150 ZAZ 7}
A AU EE SIS YAOR AR A7]2 BRAE ol
& P50z BA

IR

98 19E 20009 129744 el ek A )
Tt 28 BHa} 4302 GO R O 715, ARAA
ai=y

P_L
O

)

Eato] el AR et da A5 A,

A,

B

=0
Adee 4

O

Tl



Fig. 1. Non enhanced computed tomo—
graphy image showing dominant subar—
achnoid hemorrhage at the level of basal
cistern in the right side and low density
lesion on anterior cerebral artery teritories
suggesting early onset vasospasm.
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Fig. 2. Right transfemoral cerebral angi—
ography of same patient demonstrating
right internal carotid artery bifurcation
aneurysm with decreased blood flow to
anterior cerebral artery.
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Fig. 3. Initial non enhanced computed
tomography image showing obliteration
of the right sylvian fissure suggesting
subarachnoid hemorrhage.
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SAH with Vasospasm

Table 1. Baseline characteristics of patients

Characteristics Group A (n=6) Group B (n=8)
Operation time <7days*x >7days#xx
Age(mean £ 3D) 52.6+16.02 52.1+104
Sex(male : female) 1:5 4:4
Location of aneurysm
A-com 1 6
P—com 1 1
MCA 2 -
ICA - 1
Ant. choroidal 1 -
Multiple 1 -

* MCA : middle cerebral artery, A—com : anterior communicating artery, P—
com : posterior communicating artery, Ant.choroidal : anterior choroidal artery,
ICA : internal carotid artery **Operation was carried out whthin 7 days after
hemorrhagic event. **xOperation was delayed over 7 days after hemorthagic
event
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Table 2. Outcome of early treated patients with vasospasm on admission
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© Glasgow Outcome Scale’y
diability 3',

Duration from  Duration from Total duration
' ' ' Duration from Duro'r‘io_n from hemorrhage to  diagnosis of from Outcome
Patient Age/sex Diagnosis  Treatment hemorhage to  admission to
No. admission(days) treatment(days) diagnosisof  vasospasm o hemorhage to  (by GOS *)
vasospasm treatment treatment

Case1 70/F A-com clip 4 2 4 2 6 GR **
Case 2 36fF MCA clip 1 4 1 4 5 GR
Case 3 64/F Ant.choroidal  clip 1 1 1 1 2 GR
Case4 43/M  P-com clip 3 3 3 3 6 GR
Case 5 67/F MCA clip 2 2 2 2 4 GR
Case 6 36/F A—com,MCA clip 3 4 3 4 7 GR

* GOS=Glasgow outcome scale ; **GR=good recovery
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Table 3. Outcome of delayed treated patients with vasospasm on admission

SY Sim, et al.

) } Duration from  Duration from Total duration
PUTEIEE  [DUEer e hemorrthage to  diagnosis of from
Patient Agefsex Diagnosis Treatment hemorhage to  admission to : ° . Out come
No. admission treatment diagnosis of vasospasm o  hemorthage to  (by GOS)
vasospasm freatment freatment
Caose 1 62/F A-com clip 5 6 5 6 11 GR
Caose2 57/M  A-com clip 10 5 10 5 15 MD=*
Cose 3 43/F A-com - 8 - 8 - 8 D+
Cose4 53/M  A-com clip 10 5 10 5 15 GR
Cose 5 57/F A-com clip 1 9 2 8 10 GR
Case 6 65/M  A-com GDC 5 8 5 8 13 MD
Case 7 44/M MCA GDC 5 8 5 8 13 SD***
Case 8  36/F P—com clip 4 16 4 16 20 MD
* GR : good recovery, **MD : moderate disability, ***SD : severe disability,+D : death
o F 27] S0 T Hdo] £ A& WA U & 5 A 2%
gk A=2Q1 (77} 7hs stk ol AdsiEohs 7244
] | G %L HFulg wfdof oot Hx|Futel £ g ) 27]5E0] AFeEE FA0|HY £ F 24A7E o] 4
olo] Autdt ob7 ojghat APtEC] & JFE vAe &= ARYske S ASAY ARof tigh R} o] o)Al 9l
Azt % Fo) sl B A ot Hold & o, 271449 Ao Yol AFH B Aol gt 437
qlovt B st ool e T B A7 Fa afo] /s A ool EFol ofat 2l 2o f2o] Hof
o ko] EAfolu Hak ol olgh Fefeta Wals et R whelvh golshrhs MY £ Az} BE] 447}
W AN A 4208 HolHA 27] & TA] ate]] o 5 A A9 23074 endothelin®] 98 9 free radical®] &
B A Aol 94 4 59 QA S BRI ASlE sk Fjofsieks ZHAS 5 4 g RIe oo o
A Y 4= QAT 11 1AL ks AU oLt WAl o YA It Ank= oby w=ute] ox & {1k vk, &
Zat5h hemoglobin @ endothelin-T¢] Z7}ol| oJgh B 27 #A] ¥o} AR50 A3 27] HBFI} FHAE L ofo] uf AL
of Z4: wsie} pelo] Yriit HET on! oo W R & i} g S| WARuel 23 fate] 2] Bolsty Boby
Yeet IR0 fha W uly) £250) Walo] ot W Arx AOR Q¥ 27] £aA] WS £ 9l KRS HURAS
4714 Aofol] Jsl 8184 o] MBI Ao R 2RSS mojma|q ofo] nje} Hnge] Astels oReEhE op]A1A 42 9)
ol ek T the At RAFR FFE ©SHIY HAT ol e A dakddSol] Q3 S84 A S skt HE
uhel o) ol Bt 0] o|gkeTte] ATHA) gt B R 2hae] A9 AEE 2 w7l o5k HREe AstE
7} Qlof Ghepe olefst we] Aeste 7)ol 7S £ CTriple R85 o aAA K34 5o Eolu 4 gl HaH A4E 4
H A& 9 774 nimodipine”, papaverineZ o4a+ w2 &8 WAL 5 Qrhs BAIHo] BHaEg FulsiA] 3re o)
HAW e 5 A0 I A%0] AR o] WA AMEE Wt o &2 o] Ao R AN gl 27) 2 AwE o R
A Qlo) ol B & 5 el dv A% Am U 2 Oql‘ﬂ* S Zdo| o3t Aok SHAE S5} QI Bt S, A Y
Holn &89 gelo] FHlEl= & A W dAx0] H9ol 9l 20| &5 w9 9 kelntE HuE o AyEuo)
oA A& A7 9 A& Wl o]l T3t ‘Gold Standard'«= @474 8lo] of il FulR Blo] oFsto] Ft 410 9f7]o] =t} 17
AR A okom HTAIRE Eit A5% shek He e mtd U 30 o 2of| ASE] A RE A AT - A 7TE ¢ A
3 HA| el 8 S50 ANHA o3 9l 27 Al7|eF kel FH o) 9fRdel eEElE 7IXE Al SIeh Aget dY f4, @
T of|$-9f Zpolofl thgt At o2 AA Alo] §irt, WA ¥ ASE,A Y] Fol offl 5 AEE ofut Dk 5] o7t HE
F50) S A)7]0] olgt Aot 2 cih B ot 10 2 Fo| gl au Alolo] A A7 Hrye) weg 27 Wk ofel 4
WA e A 70 e op7 )] U e & 220§ GDCE o83 wulE MAdso] 27] TiEeol e wAel
AR 3 0 AN oj7lo] niokHel WAHOR &% & T AWE o o3t W% So] Ruks wauiA] 270 H3 o] ofak 2
9 oghgo] I A9t Y3} vwdl 42 ¢le uhE SAEo]  BE AT 4 ks HojlA dioke R Azts| B 4 ol

VOLUME 34 | December, 2003 | 551



e 7154

]
=

[}

35

[e)

|

o
S

fol thyste] 43 ko] ol |57} 7]t

[}

3]

ARt k9] 2|7 A7) Apo] efeflie A AR 2] T5%

c o=
&

EB_
B3 Qons SR 9147 Alo] 24

59]0] ulEch Lo 33 ¢1%o)

Sul5o] 917jo} v

L)

Skt Ato]2] A9, Hunt-Hess

=

=

9

=

[¢)

7 1% 717 &= GDC

=

.
gabo 2 27|12 Bkl AAA B0 o] A& Avlo s

SAH with Vasospasm
grade®} Fisher grade

=

o

© o] he)
ks o 2
] © ®
— (8]
T OEM BO %o Y up o) e B OB B O™ N M o R gg 28 ©3
ﬂﬁizﬂo%ﬁﬂmﬁﬂ]ﬁ%%i S I T R i £9 g So
Moo Boer Mox R gr g @ ool T E T E T sS 28 £3
L}LdPo_ﬂﬁ ‘_L_LL. = o=y oE 7o e omn X7y o = 0 =) o
@ﬂﬂ.ﬂMﬂﬁaﬂﬂlPEﬂXUio Meﬂﬁ To LEEU]T 8o <35 mu
zioetedeLTans L2 T 1
- e A 5% 23 8¢
o oo X oW T 9 X o Doy ® 3 oar ¢w Bz =§
o N2 SRR S~ ol e T o8 W W OB o € £c &S
Nﬁiﬂ%%&ﬂomﬂ?ﬂﬁaw EoﬂmMEﬁw%aewm nlrw.m <3 28
=~ - O XL ‘,u_l — < I- =
B S S R g o R e T BT e g £2
N ) — ! -~ N )
%Eﬂeﬂ%zo%ow%wmw_/mﬂﬁh ﬂﬂ%%_@%ﬁﬁ 53 5% §5¢
f T X N — =] r T~ . L =
o " @ X = & % o zﬁun] o s Pwao#udw ZE IE =g
ParodishEmTes o OB o o < g g "S rg ©E
‘MWM;ZTuFLOMOuO_w ,_..m;ﬂm/ﬂmﬂ._ﬂaovmco HﬁlﬁeﬁwmkﬂﬂﬂﬂA .mm wm mnn_m
TP LI IR T ET S TER SR HT W 35 8z F3
w® o METE L ey e T P Moy Ge =2 I=
: w| 1] —_— O]l ‘.ll m =
SEEE IR LLR XS PR T T It
o X ~a ) - ~ O (O o5 ©
BRI B g T TR 5oy WP T T BT o 8. E8 55g
<~ o Ty WH o W E S ok E R WS WLz 89T 29
wokoo B 4TI N T LR e =W E D Pegmy Sdgugsayges
ol " T mr M o= X e o % T O M o C edd-2c g
R IR RE T el = g =HaPdpPE T o OFso2I32548
Sl S ol - 2 oT A N 2 o o M S 5 226284200
< }omkuo;loinfﬂﬂmmg = B oo T "R L 58588853
of g WMy g B gy I T ssmbnr BCOS®OEROCES
o W % M T W oor o o = RU T MR x®E s oS80
%Hﬂ%ﬂﬂ%%ﬂuﬂ@%ﬂé%%iﬂ%Wﬂ@w%%mﬂmﬁﬂ%WWﬂeﬁﬂ%ﬂ
Nog W M ME g gemPe Ty X = Up ok of & X TH b ST
ﬂwh;_%@ﬁ%ﬁ%ﬁanumme_@%w_wﬂw;uﬂ%%%ﬁ%%ﬂ%@ah%
6T11ﬁ%&aﬁm# EﬂoEMMﬂlMﬁ&loﬁmﬁ@n HAr_. A“M o T N mt o Wz MM WWLUNHANIL_LﬂA,e o@
T o oM R % o8 ok ~— JK W oS W o oF ! UE BO or S8 o B ST go o ~ = o o
MﬂﬂioRﬁEM@Mgﬁww‘_q%quqﬂlﬁemﬂﬂﬁﬂhutﬁﬁﬂUmo_ewudlm%amqﬂ%eﬂAR
%olbﬂmoﬂﬂuoo%mﬂwbﬂeﬁ%Héfraﬂ%mﬂaf ﬂﬁd%ﬁﬂ7ﬁéi el
L S ol e - I I - I B T B T il W S gl el
V%%@M%ﬁr%éhﬁﬂ%x@@EmﬂAW%%mﬁﬂ%MM%Wﬂﬁﬂh%%ﬂ
™ ok R o 1R B N AKX ER®OR ar ~ o O = oF mr 2L Ar |
NA T ol o ‘_jZI 3 X ks Mo — = o 9 I o TR —_— ol [ .c.E X e U H)
B OO == o ® L T RRE N CTORPEEIETD R oL I~ B
urg%,mwxoj%moAthﬁ%wmﬂ%%H%HW%%E%%@Q%Hﬂuerm
%Wﬁﬂmﬂ_%%rmwuxuwo%uno:%iﬁm.ﬂ%@m«@ﬂﬂ@l%ev%mo_ltﬁ%ﬂ
. o o o E B 55 o] & N = v =9 o, o= S o & 2
B E T oo ow T AR &oa- e S e T = s W~ T e
TRFdR Bl el e oM Dk N
Wy R oW oy, T w5 X g > MU o g o X
fut g = = ~a . ! = N ol 2o o
o o Y= BT ogf oy B XX O = 2T o gy o 3 3 oo, o B
ﬂ%ﬁam_iZm%mo@Wﬂ%%wﬁﬁwﬂﬂ%%ﬂﬂHW@%%QE%A@@Lmﬂﬂ
= = .= A o = R E = Q = oy = =K W - oT
! o) ®I £S | e _L_L OE o M ~ 0O o X [ ) o o X o ~ ol O# =
TR LT e P o e B e T o s FEL G DS T
ovm,rﬁowﬂuu@wngﬂiu%ﬂ%%oﬂbﬂ@oﬂﬂ mm%4ﬂrmuw7§@%ﬁewmm
—_— —_— — _— . — = o o )
ooh P LW s By T E TRy X oy e BN e XK
%H;ﬁ#%%é%ﬂxémﬁxom:ﬁx7&05%%m%ﬂ;t?%d‘{%mﬂ%
XK =g B = Yewogaed W s T a® R AN PR ek TN
- S — E,_ =) = Llﬁ ,miL O Lf ,Inﬂ w N a = O é.E Y ful) ZT o X
e P R eI RN T R SR A P BN
. e e b g PR O TP om e N £ I ¥ N o B % P ;
H R B WM WZT H o WBI T H T WY W 258 "N ®EH O U R o o B

552 | J Korean Neurosurg Soc 34



4.

10.

11.

12.

13.

14.

15.

16.

17.

Dreier JP, Ebert N, Priller J, Megow D, Lindauer U, Klee R, et al :
Products of hemolysis in the subarachnoid space inducing spreading

ischemia in the cortex and focal necrosis in rats:a model for delay&8.

ischemic neurological deficits after subarachnoid hemorrhage.
Neurosurg 93: 658-666, 2000

. Fisher CM, Kistler JP, Davis JM : Relation of cerebral vasospasm to

subarachnoid hemorrhage visualized by computerized tomograpl#6.
scanningNeurosurgery 6: 1-9, 1980

Giannotta SL, Oppenheimer JH, Levy ML, Zelman V : Managemeral.
of intraoperative rupture of anuerysm without hypotension.
Neurosurgery 28: 531-536, 1991

. Haley EC Jr, Kassel NF, Torner JC : Randomized trial of nicardipine

in subarachnoid hemorrhage:Angiographic and transcranial Doppl22.
ultrasound resultsl Neurosug 78 548-553, 1993

. Haley EC Jr, Kassell NF, Torner JC : The International Cooperative

Study on the Timing of Aneurysm Surgery : The North Americar23.
experienceStroke 23: 205-214, 1992

. Handa Y, Weir BK, Nosko M, Mosewich R. Tsuji T, Grace M : The

effect of timing of clot removal on chronic vasospasm in a primatg4.
model.J Neurosurg 67: 558-564, 1987

Hayshi T, Suzuki A, Hatazawa J, Kanno |, Shirane R, Yoshimoto T,
et al : Cerebral circulation and metabolism in the acute stage 85.
subarachnoid hemorrhagkeNeurosurg 93: 1014-1018, 2000

Hunt WE, Hess RM : Surgical risk as related to time of intervention
in the repair of intracranial aneurysmNeurosurg 28: 14-20,

1968 26.
Hosoda K, Fujita S, Kawaguchi T, Shose Y, Hamano S, lwakura M :
Effect of clot removal and surgical manipulation on regional cerebral
blood flow and delayed vasospasm in early aneurysm surgery fav.
subarachnoid hemorrhaggurg Neurol 51: 81-88, 1999

Inagawa T : Effect of early operation on cerebral vasospasrg.
Neurol 33: 239-246, 1990

Inagawa T, Yamamoto M, Kamiya K : Effect of clot removal on
cerebral vasospasmih Neurosurg 72: 224-230, 1990 29.
Ennett B, Bond M : Assessment of outcome after severe brain
damage : A practical scaleancet 1: 480-484, 1975

Jivela S : Plasma endothelin concentrations after aneurysmal
subarachnoid hemorrhagkeNeurosurg 92: 390-400, 2000 30.
Kassell NF, Boarini DJ, Adams HP Jr, Sahs AL, Graft CJ, Torner
JC, et al : Overall management of ruptured aneurysm : comparis8f.
of early and late operatioNeurosurgery 9: 120-128, 1981

28.

SY Sim, et al.

for ruptured intracranial aneurysm in two series of 100 consecutive
patientsSurg Neurol 26: 123-128, 1986

Ohkuma H, Manabe H, Tanaka M, Suzuki S : Impact of cerebral
microcirculatory changes on cerebral blood flow during cerebral
vasospasm after aneurysmal subarachonid hemorrBagée 31:
1621-1627, 2000

Profeta G, De Falco R, Profeta L : "Ultraearly" aneurysm surgery.
Neurosurg Sci 42 39-42, 1998

Qureshi Al, Sung GY, Razumovsky AY, Lane K, Straw RN, Ulatowski
JA : Early identification of patients at risk for symptomatic vasospasm
after aneurysmal subarachnoid hemorrh&yie.Care Med 28 : 1228-
1229, 2000

Solomon RA, Onesti ST, Klebanoff L : Relationship between the
timing of aneurysm surgery and the development of delayed cerebral
ischemiaJ Neurosurg 75: 56-61, 1991

Soustiel JF, Levy E, Bibi R, Lukaschuk S, Manor D : Hemodynamic
consequences of cerebral vasospasm on perforating arteries : A
phantom model studtroke 32: 629-635, 2001

Sugita K, Kobayashi S, Takemae T, Matsuo K, Yokoo A : Direct
retraction method in aneurysm surgery : technical doeurosurg
53:417-419, 1980

Tanaka A, Kumate S, Nakayama Y, Yoshinaga S, Tomonaga M :
Postoperative subarachnoid clots and the pattern of cerebral ischemia
associated with symptomatic vasospaSorg Neurol 49: 164-168,

1998

Treggiari-Venzi MM, Suter PM, Romand JA : Review of medical
prevention of vasospasm after aneurysmal subarachnoid hemorrhage :
A problem of neurointensive cafdeurosurgery 48: 249-261, 2001

Wanke |, Dorfler A, Dietrich U, Aalders T, Forsting M : Interventional
endovascular therapy of ruptured aneurysms and cerebral vasospasm.
Neuroradiology 42: 926-929, 2000

Weir B, MacDonald L : Clinical vasospas@lin Neurosurg 40 :
40-55, 1993

Wikholm G, Lindgren H, Rodriguez M, Elfverson J : Embolization
with Guglielmi detachable coils during the period of increased risk
for cerebral vasospasm : early outcoiNeuroradiology 42 : 833-

837, 2000

Wilkins RH : Cerebral vasospasfrit Rev Neurobiol 6 : 51-77,

1990

Yoshimoto Y, Wakai S, Satoh Agjima T, Hamano M : A prospective
study on the effects of early surgery on vasospasm aftarasinoid

18. Mihorat TH, Krautheim M : Results of early and delayed operations hemorrhageSurg Neurol 51: 392-397, 1999

VOLUME 34 | December, 2003 | 553



