Table 1 Patiens population and outcome in each treatment modality

Clip Coll Pwalue
n=0600 n=164
Average age ly.0.) 589 61.8 NS
WENS B, Il ¢8.2% 59.1% p<0.05
Small aneurysm 89.2% 86.4% NS
VB cneurysms 7% 36.7% p<C.001
GR +MD {Z2Mm) 74% 7% NS
GR + MD 120 77% 69% p<0.05

abbreviations; clip; patients frected by direct surgery, coil; patienss
frealed by endovascular surgery

WENS |, Il, Ii; percentage of patients categerized World Federation
of Neurological Surgery grade |, 1 and Il

less than 10 mm; percentage of patients with aneurysms smaller than
10 mm in diameter.

VB aneurysms; peicentage of potients with VB; vertebro-basilar artery
aneurysms.

GR + MD {2M); percenioge cf potients cotegorized good recovery
and moderately disabled of Glasgow cuicome scale at 2 manths after
their onsef,
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Fig. 1 Selection of wreatment modality: Ecch bar graphs show satio of patients reated by clipping

{white} or coil embolization (black).

upper left. Selection of reament modality in age. Coil embolization increased in the treat-

ment of elder patients group.

upper right. Selection of freatment modality in aneurysm location. 1C; infemal carotid arlery
aneurysms. MC; middle cerebral artery aneuiysms, AT, anterior cerebrol and anterior com-
municating arlery aneurysms, VB; verebral and bosiler artery aneurysims, Clipping is prer
ferred in MC patients and coil embolization in VB patients.

lower lef, Selection of treaiment modality in WENS giade. Coll embolization increased in

the freaiment of moribund patients group.

lower right. Selection of reatment modality in aneurysm size.
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Preoperative evaluation
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Fig. 2 Selection of treaiment modclity in sach insfitvte.
Each bar graphs show ratio of patients appropriate for or treated in real by dipping Iwhite},
coil embelization {black] and each reciment modality was precperatively considered to be

ovailable [groyl.

lefr. Selection of preoperatively assigned treatment modality in each instilule. Each institute

is indicated in olphobet,

right. Selection of treatment modality in recl. The clphabet is identical to let bar groph.
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Table 2 Peritreciment everss and durability in each reatment modali-

Table 3 Frequency of DIND, NPH and epilepsy in each treaiment

ty modality
Clip Coll Pvaive Clip Cail Pvalue
n=606 n=164 a=806  n=164
Days to 7x {Day) 1.8 3.6 p<0.01 Fisher group 3 64% 5% NS
Pre Tx SAH 8.4% 6.4% NS DIND 21.7% 17.9% NS
Peri Tx SAH Imajor/minos] DA on CT 22.6% 24.7% NS
7E10%  O%-4% DA on CTin DIND 15.6% Q7%  p<005
Tx Durability 1A on CT in nonDIND 6.8% 11.2%  p<O0S5
complele Q2% b65% < 0.001 NPH ot 2M 28.1% 2272%  p<0.05
neck remnant &% 25% NPH at 12M 22.6% 18.6% NS
dome remnant % 10% spilepsy at 2M 1.7% 1.1% NS
Pos! Tx SAH 2.3% 3.6% NS epilepsy of 12M 2.3% 2.0% NS

abbreviations; clip; pofients teated by direct surgety, coll; pafients
trecied by endovosculor surgery, Tx; trzatment, Day; day of subarach-
noid hemorthage was defined os Day 0, SAH; subarachnoid hemor
thage

Pre Tx SAH; percentage of patients with second SAH before reatrent.

Peri Tx SAH; percentage of patients with second SAH duiing trear
ment,

Tx Durability; percentoge of patients with morphologically incomplete
freatment.

Past Tx SAH; perceniage of patients with second SAH after freciment.
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7 REOERIE, MBI L < clip2279%, coil X 21%
Thotz). ZHBTEISATCBLABREO Y 7
V- EBOBBLITE L L OFFig. 2ChH S, BES
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(Fig. 27H).
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DWW Table 212 F L o7, REEH I clip 18H, coll
36 H (p<00D) & coll TABIEN o727, HEHOFN
Hid clip 84%, coil 64% EERBOBRL o7 BHE2
# B OBETAELREOE it clip 8%, coil 35% &F
B (p < 000D K MBHEHR TS 2o 1228, HRHIREL,

4 BEROSE 372009

abbrevigiions; DIND;delayed neuroiogical deficits, NPH; normal pres-
sure hydrocaphalus, Fisher; Fisher grouping of CT findings of SAH
Fisher group 3; percentage of patients calegorized Fisher group 3.
DIND; percentoge of patients presenfing DIND.

LDA on CT; percentage of patients who showed low density arec on
their final CT.

LDA on CT in DIND; percantege of patients who showed low density
area on their final CT amang pofients presenting DIND. This subgroup
is supposed fo harbor severe vasospasm.

DA on CT in non-DIND; percentage of patients who showed low den-
sity arec on their final CT among patients without presenting DIND.
This subgroup is suoposed to harkor frealment complications.

NPH ar 2\, percenlage of patients demonsiating NPH at 2 months.

epilepsy ot 2M; percenlage of patients demenstrating epilepsy at 2
months.

SOEMMIL clip 30%, coil 52% THiFICERZRDLh
7.
TRERICBT 2 BEHoOBN TSR L EEEXERE,
TAPADEEIZOWT Table 31287, CT LomEER
KEERRD LY, EREROETERZTRRTSDIND O
HEL, BERCT LOBERORERELHFEZIALN
Zhof, BEEBDEEHLENT20BEND S
[DINDZEL, »2oBEECT LOBEEELE L EE]
BEE (<005 i coll TR Ao LA, HRICHESEM
HEGFEOTREXD 2 [DIND 2B & hh o, BE
BCTLOBERZELLHEE] 3HE (<005 coll
THhot. FEEAEECHE coll THLVERICS
h, BURBE2HAOBECIHEEEFED LN, TA
PADHELDWTIEL, WEERETERZRD 2P o7,

% &

2002 O ISAT LYY, BBEMBIREOBIHERIID
WTORBEIFEL L0, BoRE BERE R KES
=BV R0ARICBT 5, 005FORETDER
OBRZFPSPETHIEFHBELT, EBHEBPBARE
EHONBFRE L B 2RERNZAAY PRI ARETH

— 186 —



CLIP-first strategy

COIL-first strategy

Fig. 3 Schematic drawing of comperison of patient population in clipfirst ond

coitfirst sholegy.

4% oreuysms con be theoreticolly clossified infe 3 cotegories acood:
ing to I5AT; dlip oppropricle onsurysms, coll appropricle aneurysms
und each freoiment ovsiloble onsurysms, in dipfint stalegy, dip appro-
oricte oneurysms  [white  columa] ond soch teciment ovolloble
aneuryems [groy column} ore trected in recl by clipping {white omow]
and orly coll appropeate ansurysms {black column) i feoted by coll
embolization {block onowl. In coitfirst siotegy, only clip oppropricle
aneurysms fwhite columa) is reoled by dlip ond soch Keatment ovoll
oble aneuryses igroy column} ond coll oppropriate aneurysms: {block
colurmn} ore treoted by coil embolization (block amow]. In ISAT study,
anly such freoiment avoiioble aneurysms {gray columal is envolled ond

allcenied.

MEEHEFoL. BERELT, wilNOT 2L AOES
PHRBREROBSGHBATHRMIBET LN, PEL
ELBME, EEN. BETOEERREREI coll AR
ShafmaEshEERL

RN CHERITLRLBERE LB (o R~
FEFEI R T 220, BEBRO/A 7 ACHESREL
b, HENEOESERBTICLERHETH- 1Y, L
HPLERSIOLS B4 TARERLTEH, RERDE
BEHPKEEN ol THL { o T2 WHEXSY, &
FHHL2EMBETELIVTS, cl0RB8EF
BhiHRLbELGNS.

SAT 2807 7o ba—- L THEBEHRET-CHLS
koA, ISAT ®entry criteria TH % [elip & coil
HUFRLITR] ETHHEOTRESETHAH, S2T
HeWIBREL dp@E, col@E, wFRITEDS
BUSETERLEETHE, dpBROBTClRdpia
EVTREWMEOZRdp iy, Sl coll BEDERE
TlReollE L wFRITRO 2B il 27 L%
% {Fig. 3). BRTHLRALE, H2ERTHEORE
Rubifshi k- M EBOMEB L BED Ok
BCR, YOLILEREREL LRSS HOMER
HET2ER A TAQEE,SBRBZ LR TEL WD

BRELHTHY, BATOFRAPELTWIOE [EHE
ikl RGRBEOHEREAHRE LT O study design
b, LaLeds, ABECEHLALLIK, 0
[WHak] ET2RWHIRELELERH Y, ISAT
TH IOHFOBELIER ShTulv, $hbhiEkd
SWERFREFSPALTDRTEARBMT THETE]
FHB SR EHFESTERCBES R LR TR E
LR TwAHRENSL20THL. TRTNOEEN
HEOBEP, 251k coll ORBRIRBHEELEIINTS
BRSLERIATIADE, COXILBEAOALT
AEPERL, TRTOGRBEL ELOTHET 5 overall
management outcome DEMAELE L LEFHY, HIH
ETHEEmMR Y.

& #

AROUBEBREDHREROTRLHL S LT
EERHEMELT, 2006F 1 FHOHRERT N ZOE
MEBTHmEBH AT o0, DERBERRERNO 21%
RERShTBY, AEEROTFRELT, BEERCH
BEOKE BILEENh o0, REVPERFBERDK
FAORE Tl FERENBHEAH -4 ThEFLOR
BRILOTHE, REZHATEERREDSY, 1FHBE

Surgery for Cerebral Stroke 37: 2008 3

— 187 —



clip EHOFHENBITTh o8, BEEEELRELL -
WS SHY, BRBERFETERSALEBICHT S
ak— MFEOBRRE Bbhi:,

clip & coll DB FBRICILV D, BESH, EEER,
FREDRADRB~OBRBIE VLo THEY, HED
REOBEREBEGLLERFE T L EFS D EEADN
7=.

Az, DTIESTESmESR R oI
IDEFINLLOTHY, TORREYCEELIHE
FETHLOTH 5,

k%, ERAS, REKRE, HBRE, k%,
FNkEE, ETEREHL Y ¥ —, IWORF, WEAS,
REKRZE, EREKE, PERERE BHAE #FK
%, BEWIULHEE, KENIRSERLY -, kFK
2, PHEARIE, BRKE, HEA%, HAERRHERX
%, BUREEERE, EEE ZERUERKE, H
R, BUENERNKE, BERIEMAZ, BEER
kiR, SEAY, BERARR, JLBAE SHAE

X [y

1) Johnston SC, Higashida RT, Barrow DL, et al: Recom-
mendations for the endovascular treatment of intracranial
aneurysms: a statement for healthcare professionals from
the Committee on Cerebrovascular Imaging of the
American Heart Association Council on Cardiovascular
Radiology. Sirvoke 33 2536-2544, 2002

2} HEBEGBRIMCEOC 7 eBETHABET 4 P54 ¥ (200D

6 BERONE 37 2009

3}

4

5

7

8)

10)

1

FRI1SFENERES

Mavberg MR, Batjer HH, Dacey R. ot ai: Guidelines for
the management of aneurysmal subarachnoid hemorrhage.
A statement for healthcare professionals from a special
writing group of the Stroke Council, American Heart
Association. Stroke 25(11): 2315-2328, 1994

Molyneux A, Kerr R. Stratton 1 et ¢l; International
Subaracanoid Aneurysm Trial ISAT) Collaborative Group:
International Subarachnoid Aneurysm Trial (ISAT) of neu-
rosurgical clipping versus endovascular coiling in 2143
patients with ruptured intracranial aneurysms. a ran-
domised trial. Lancet 360(9342): 1267-1274, 2002
Molyneux AJ, Kerr RS Yu LM, e al; International
Subarachnoid Aneurysm Trial (ISAT) Collaborative Group:
International subarachnoid aneurysm trial {ISAT) of neu-
rosurgical clipping versus endovascular coiling in 2143
patients with ruptured intracranial aneurysms a ran-
domised comparison of effects on survival, dependency,
seizures, rebleeding, subgroups, and aneurysm occlusion,
Lancet 366(9488): 809-817, 2005

OFBMEAREL 9 by PISATRCIBT2HM
FESA T2 RE DFBHEBANEEF -2V
http//jns.uminacjp

WEREFATA FT74 v BEE  BEPERIAA VT4
2004, HAIEE, 2004

Wk &, BIERSE [MENESREIRR S 0]
1994 SE OB R ARITHBERE— A prospective coopera-
tive study—. JREFOSR 23 311-318, 1995

BINFR . AU ERBREICH T 2 888N | [SAT
W ABREATOI X ¥ b YR 15(3): 185-188, 2006
WINFER 7y R~ b BHEBIREFHRI Vv EVIh
DAY TR Y Clin Newrosei 25 1180, 2007

BN, BHER, ®E 3, 372 A50RNREER
FORBEROBERE ) — 2005 F 1A S H5H - 194 F
Wi E R ohB—. BAEPOSE 37 7-11, 2009

— 188 —



B O 37,7~ 11, 2009

% AUTRAMEEREOBRER

VI 2 B R O TR FHEIR OB (5 — )
2005 7RI & 463 & 1994 4T & 5T X O B

I HHEY EH OEE ol Bl Ok mEd

Prospective SAH Study in Japan. Comparison Between 2005
Study and 1994 Study

Yoshiaki SHIoKaWa, M.D.," Hiroki Kurrrs, M.D.," Isamu Samo, M.D,," and
Kiyotaka Fu, M.D2

Department of Newrosurgery, Kyorin University School of Medicine, Tokyo, Japan

Summary: To elucidate the contribution of endovascular treatment to the overall management out- Key words:

come of ruptured cerebral aneurysms, prospective multicenter observational studies conducted over < anewrysm

calendar years 1994 and 2005 are compared. The study in 2005 (Study 05) enrolled a total of 927 + clip

patients from 30 centers selected from among institutes of committee member of Japanese stroke « coil

surgery organization or symposium of vasospasm. Treatment modalities were left to each institute + overall outcome

and finally 770 patients were treated. Clipping and coil embolization were performed on 79% and + subarachnoid hemor-
21% of the patients, respectively. The study in 1994 (Study 94) enrolied 785 patients obtained from rhage

11 institntes, and all the 525 patienis were freated by clipping. Patient outcomes were evaluated 3
months {Study 94) and 1 year (Study 05) after onset and treatment, and overall management out-
comes were evaluated, Patients’ background such as age, anewrysm location and World Federation
of Neurological Surgery (WEFNS) grade were not significantly different in the 2 studies. As a result,
favorable treatment outcomes were obtained in 74.5% of the cases in Study 94 and 75.6% in Study
05. However, overall favorable management outcomes including non-treated cases were obtained in
58.5% of the cases in Study 94 and 64.4% in Study 05, a significant improvement (p<0.01}. A sub-
group analysis demonstrated improvement of treatment outcomes in poor-grade (WFNS IV and V)
patients and increased ratio of treated patients in poor grade, aged (>70 years old) and vertebro-
basilar aneurysm patients. Compared with Study 05 to Study 94, treatment of ruptured cerebral
aneurysm by either clipping or coil embolization improved, not treatment outcome, but overall man-
agement outcome than those treated clipping only.

Surg Cereb Stroke
(Fpn) 37 7-11, 2009
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6-20-2 FHKHE RSN BHIFWE) [Address correspondence: Yoshiaki Smioxawa, M.D. Department of Neurosurgery, Kyorin
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Table 1 Comparrison of freaiment outcome between Study 94 and

Table 2 Comparrison of overall management oulcome between

Study 05 Study 94 and Stwey 05
Stucy 94 Study 05  Siudy 94 Study 05
No. of patienss N=525 N=770 No. of patients N=785 N=927
Average age 57.7 60.8 Average nge 589 &0.8
WFNS grace |, I Il 70.4% 67 8% WENS grade |, 1, 11 59.7% 58.8%
GR + MD 74.5% (3M) 75.6% {3} ns GR +MD 58.5% [3M] 64.4% (1Y} {p<0.01}
D 12.2% Q7% ns b 30.2% 2:.8%
%ot GR+MD %ol GR+MD %ofTx, %FCGR+MD %ol Tx, %ol GR+MD
5 9
T R S~ S
s o 785 e e WINSVandV  50%*7 260%™ 66%*2  35%*°
L wj rgﬂ/" " VB 73%™4  58% 86% ™ 62%
orge ° o " large 87% 59% 89% 54%
abbreviations; WENS 1, §i, Il; perceniage of potients categorized

Woid Federation of Neurolegical Surgery (WFNS) grede |, 1 and 1il.
GR+ MD; percentage of patients categarized good recovery ond
mederately disabled of Glasgow ouicome scale of 3 months {Siudy
94) and 1 year {Study 05). D; percentage of patients who died at 3
months (Study 94} and 1 year [Study 05).

% of GR+MD; percentage of patients categorized good recovery and
moderalely disabled among patiens who underwent reatments in
each subgroup.

Aged; patienss subgroup who were oldet than 70 years old.
WENS IV and V; petients subgroup with WFNS grade IV and V.

VB; patients subgroup whose nptured aneurysms located on verisbro-
basilar artery.

large; patients subgroup whose ruptured aneurysms was bigger than
10 mm.

557, @k kclipk coll ARV Y,
BHNOEBFEET L ORBORBIRSHITOR TR 575,
B2l Tl BBRISEEAL LI KR Th s et L
THERBREOERNRIMLEL TV AO2TENEHEL
PTRBEVYY, 22T, KRR TI 2005 41 0 AR F
ORBEEBLURNX LY VRV Y A THDILRIRE
% (Study 05)7 &, BYIREEEN clipDATH -7 1995
EOHAREHONBTES (B R | ARRERGEAR
BB BCBLTTRRLENE£R Sudy 949Y 2%
REL, coll MEBATHEREBREORELEKICEDLS
WEBLTYLPERE L.
* %

Study 0513, 20054 1 EBOPRBREERNIZOVT,
BABEHONMEEBLUASALY VRV Y LEESE

BREEHROS L, BECEROBLN 0ERE TR
LT M E B BIEE BEELNTHS
ciip?)‘coﬂ?ﬁ*@i‘é‘ﬁiﬁéﬁ@%ﬁ%&“@ﬂ%k@713‘;1bﬁf:
A5, BESINIE LA LTSN (RE2 HPPRIIThR
ThBY, BEFPBIISEEIERO Glasgow outcome scale

8§ MEEDAE 37: 2000

abbreviations;, WENS |, I, Il; perceniage of patients categorized
World Federafion of Neurological Surgery (WFNS) grade |, Il and Il
GR + MD; percentoge of patients categorized good recovery ang
moderately disabled of Glasgow ouicome scale at 3 months {Study
94} and 1 year [Study 05). D; percentage of patients who died at 3
morths [Study 94) and 1 yeor {Study 05).

% of Tx; percentage of potients who underwent freatments in each sub-
group.

% of GR+MD; percentage of paiienis cotegorized good recovery
and modsrately disabled among putienis who underwen! tieutiments in
each subgreup.

Aged; patients subgroup who were older thar 70 years old,

WENS IV and V; patients subgroup with WENS grade IV and V.

VYB; patients subgroup whose ruplured aneurysms located verebror
basilar arfery.

large ; potients subgroup whose ruptured aneurysms was bigger than
10 mm in diameter.

*4.5<0.05, % *% p<0.01, *% <0001

(GOS) TFEM L7z, FEBEBL &0/ T _THSAHER
Zonwt, BEEAFRESELVERLERLAELE
BB BARKSERESIMN ICTRE L. ER20BRERA
BEOE—RELTHICHELLY.

Study 94 %, 11 MEEEOSNCTRh S S5 (BE
B, BEEHT, ARCHERBALEDLTATO

SAHEBUC > W TEHR EHARSFRZER) 1 TER

L7, SEOBIREBERCEINNIC GpO&T, 1HHER
I SUMBENTAA T, BETFRIEEEIIA
%O GOS TEHE L7,

GEHOBI oBEOREE 4 ZERETH Y, p<
005 EEEL LA,

& g

2D DEEFITD WV TRAR (overall) D FI9F iy & BER
EEFAORE), 3L ORRS N EAOFYERL B
B, BENETALL, Study ME7HHAGEE: K=
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Treatment outcome

Study 94(N=525)

Study 05 (N=770)
% D GOS

Qverall outcome

Study 94(N=785)

Study 05(N=927)
: GOS

Fig. 1 Comparison of treaiment and overall cutcome in Study 94 and Swdy 05: Each smdll pie

graphs on the left show raiio of World Federation of Neurological Surgery (WFNS] grade
on admission. WFNS grade 1 fo 3; while, grade 4; groy, grade 5; black. Each large
pie graphs on the right show ratio of Glasgow ouicome scale {GOS). GR+MD is good
recovery and moderate disability; white, SD+V is severely disobled and vegelative state;
gray, D is dead; black.

upper feft, Admission WFNS grade and GOS at 3 months of trected cases in Study 94.
upper right. Admission WENS grade ard GOS at | year of trected cases in Siudy 05.
Treatment outcome of Study 94 and Study 05 is identical.

fower lefi: Admission WENS grode and GOS ot 3 months of oll cases including unirear
ed in Study 94.

lower right. Admission WFINS grade and GOS at 1 year of alf cases including untieated
in Study 05. Management cucome of Study 05 is significantly better than that of Siudy
Q4.

1120, FHERSSIR)IEHESN, L0 WFNS
grade IMIIIE507% Ch otz WSRO REH®D
66.9% B 72 B 5250 (EHERSTTR) T, + O RER
WENS grade T-TITIX704% T H, 1ZI3EHH clip (IR
B AEN93%) Chorz. —7, Study 05124927 1
(B =1 21, THERIR)PEHIN, £
DEREE WENS grade FITIE588% Th o7z HESH
2D ERO831% I H 725 TT0 B (PR 608 %) T,
#DHREER WENS grade -3 67.8% Th o7z, BEA
F ik, 60680 (79%) 2° clip (BRI A 97%, /34 S AH
3%), 16440 (21%) 4% coll BN ER 86%, FIEREWH
E17%) THo72(Table 1. 2). Thbb2IONEFIIBY
T, &8 LUREAOTERE BEEFIEENALR
Lol

HEAOFHIEStudy 94 TEE3 H A%, Study 05T
REIFEBIFHES N T, FMHEE O GOST good
recovery (GR) & moderately disabled (MD) TH o 72F%
RAMAIE Study 94T 745%, Study 05 T756%, LD
FRAFEN122%, 07% L EZHD LI o7, subgroup Bl
WA TFRBHAOLES, g CORME), EEM,
BEEEHIRE(VR), AEREEZImndL)oth
FROE[FEICBWT, Study 94 & Study 05 OFICHEE
DL o7z (Table 1).

THICH L THERBA L EO L L2EMNOFE (overal
management outcome) iX, FFiEFD GOSTGR LMD T
B o - FH B Study 94 T 585%, Study 05T 64.4%,
FTMLFN21302%, 218% FAE (p<o0DICEEL
T/ (Table 2). £DOHEME L THFEGOL S 2 KB
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Fig. 2 Schematic drowing of comparison of petient population in Study G4

ond Study 05.

All aneurysms can be theoretically classified inio 3 categories accord-
ing o intemational suborachneid ansurysm tial {ISAT) dlip appropri
ale aneurysms, coll cpproprate aneurysms ond ecch freaiment avail-
able aneurysms. In Study 94, oll the aneurysms are irecled in real by
clipping fwhite arrow). tn Study 05, clip approcrdate aneurysms fwhite
column) and some of the clip available aneurysm [some of the gray
column} are treated by clip whie arrowd and some of the <ol avail
able aneurysms {gray cclumn} and coll appropriate aneurysms {black
column) are rected by coll embolization (black arow]. Note thot sus
pected rumber of untrected areurysms is more in Study 94 than in
Study 05. In ISAT siudy, only each treaiment available aneurysms {gray

calumn] is enrolled and allocaied.

T EEZ 5N 5 subgroup 2BV BHREE (%) 25 #E,
B, VBEWFROFEBEICEMLTEY, $AEEHD
FHRBEFOIZ26% 55 BUNEFRILEEL T
(Table 2).

PlEm#E®R%, Study 94 & Study 05 OFBEG L &5H
oW TRER WENS grade S SR GOS 2 M5 7T
FRLZDOWFG 1Ths. LENREMNCELTIE
AU UAEEEORBERCH L CREEERETAL LES
Honed, TROSEMAOFELALE, P LAEE
BEOERICH L THEARFFIOENE RTH AT
BTEA.

e 2

RRFEE, cipZ cal FFABRICEVD, E2L T
clip DA OER & L CHEREIREOREEE P
LT OPREERRE LT, TOMERRAALLOT
HA, HELTWAStudy 94 & Study 05 OBMMERESE
— TR ERFMFENRELR AL Y, study design ICRE
FREREIAHEHLY, FMEEEEIIBTEMNL
PRERIICHLT, BEINEAROKXMIER LT
{treatment outcome) DILE CIEFTEEHTEL DT

10 BESBOMNE 37: 2000

v, LALarbBeBRLboERLE0aEND
F1 (overall management outcome) 1, FEE EEEID
BOTEMULABERTHA 0L p 05T, Study 05
THEULWEL T, 208HmE LTERE, VBTE
RERSNESEEESSEALTBY, BEFATIEE
FERIRAIEAL, P oREREAR LD TasT L
LR E R0,

HEBENEICECVT, clip & coll DEF 2L LI2H
BERTEREFSLEBRECTADIIIC o TELY, #
BRI OWTORLBELTATS, HEEEFERTER
Do, TOBEEYERTACE, BESREICIIVAD
L LBETHRIGSERORESEICL DEEIELL,
POBRBHEPOHETAEMICHA I LR ERTILE
Bhb. THOLIFBRENLEDTRXTOBEERLF
T % overall management outcome NEE A HIRE T2
ZEREEROTHL. IOFHRE, PO THREHRED
BEBANBZESRTWA0ERE, BRIW-BESE
Bz 2 BUMER O B LR TR B TR kOE
Birahbhe, ELABHIIHPELCRBERALZLD
ThHY. REEES-RLELLSHICBV TS, dipk
coll DEFLEROBIK, MEOBHBEP TR 2oL LK
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Lo RERREN R GEE L T EREORERES
ZFHEETHY, TOUSOUBESEHETRENED
W ZENRTES,

O THZ B IRE % international subarachnoid
aneurysm trial ISAT)IZE U Cclip &, coll &, 07
MO WEHEOIBISBETRERET 2L, clip DANEE
FETH-> R, coll CHNTHETHELBEEILHRE
HBATHo2Y, clip & coll DMERUHEE o/l b
LIy, BENESEARLAZEE, —HOEATIETHE
DYFFFLNITEPRPRTHL P E 2oz (ERE
CEFPHPHERPER Y VI FROES L L BHEIRO
PREFHEOUBIBESNLINEI clip B 10EM & Ik
WLTEo{EFLTARVELTY, WTRLE
Study 94 D HEMNIE Study 05 THENSR Lo TW 58
RESEI VAR VI LR B Fg 2). #OBEVHFET
NI, BRICES o ENERIIERRICEE LS
WELIZ% L OEFNS B) 1T Study 94 128 Tk Study
5L LEhol. TNHOEHEFZEICANT overall
management outcome DEZ I L, HLEETH
FOBBEFAVbY LNk - PEUFORERNLE
KENORETE, COX)2&BERELTCLEREE
BOMEHETAERAL T AOEEIORNLZ LG
TERVCOEHELHTH Y, BATOFBRASERTVS
o TMETE] 2BREOAZHRIENELLEED
study designli® b. TR LORHEARIBWTE,
clipZ coll #RF S EEZFHTEL L, BEOMAELE
i LA iBa & ULE (combined decision making) 2S#48 &
LABTHAT.

#® &

MENBEREHOBRICIEV Y, SRR REI
DAREWR L BRH T EORBIIEFEAORE2VY, F
EEB L &7 overall management outcome B BICEL

BLTW FOEMELTESE, VB TRIBERER
EEAEEERAIA L TE Y, EERTIEREDL
KLU, POBREREFEELALOTHLIEFHL AL
otz clip® coll 2 # S H20TEAR L, HEOMA
BEDPLILBEFHEEHEETS S,
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Surgical Indication and Treatment for Small, Unruptured Asymptomatic Cerebral Aneurysms:
Current Status and Future Perspective

by
Yoshiaki Shiokawa, M.D., Ph. D.
Srom
Department of Neurosurgery, Kyorin University, School of Medicine

Considering treatment modality, timing and surgeons for the obliteration of unruptured cerebral aneurysms
(UCA), there seems to be a wide variety of treatment options available in modern neurosurgery. UCA them-
selves are not a single pathological entity, but rather they are complex vascular lesions that range from small, inei-
dentally found asymptomatic aneurysms to giant thrombosed lesions presenting life threatening brainstem
compression. Treatment strategies for UCA should be determined depending on individual pathological factors
such as aneurismal characteristics and patient background and their philosophy for life harbouring UCA. In this
article, the authors focused on the surgical treatment for small asymptomatic UCA and discussed their current
status and future perspective. Especially for incidentally found small asymptomatic UCA not suitable for interven-
tional treatment, current state-of-the-art surgical techniques and supporting devices such as intraoperative
monitoring and imaging can obtain almost zero operative mortality and only a few percent of morbidity. Prophylac-
tic surgical obliteration of small, asymptomatic UCA should be justified only under the very small risk of
perioperative adverse events. Clinical priorities avoiding any complication rather than tight neck clipping seem to
be widely accepted.
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