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Cerebral Aneurysm Management: Surgical Clipping Outcomes
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Abstract

Objective: The aim was to study the treatment outcomes, predictive factors for treatment
outcomes, and complications in patients with cerebral aneurysms treated with clipping surgery at
Ratchaburi Hospital.

Methods: This retrospective descriptive study involved collecting data from medical records
of patients who underwent clipping surgery at Ratchaburi Hospital between August 1, 2014, and
July 31, 2024. The data included demographic characteristics, pre and postoperative symptoms,
and outcomes assessed using the WFNS (World Federation of Neurosurgical Societies) scale and
the GOS (Glasgow Outcome Scale).

Results: Among 269 patients, a favorable outcome (GOS 4-5) was observed in 75.4% of
patients. Mortality rate was 7%. Treatment outcomes between favorable and unfavorable outcomes
were significantly associated with the preoperative level of consciousness. The most complications
were hemiparesis/hemiplegia and cerebral infarction.

Conclusion: Clipping surgery is an effective and safe treatment method for patients with
cerebral aneurysms. Treatment outcomes are primarily influenced by preoperative conditions.
However, various related factors should be considered when selecting the treatment approach to

achieve the best outcomes for individual patients.

Keywords: subarachnoid hemorrhage, cerebral aneurysm, clipping surgery, Glasgow Outcome

Scale
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TWewosuansuazmnudeaniunounsinm
18n15uanaedlslun1ssnwvasniion
auesldanes laun nsHdaniiuvaenlion
TUanos (clipping aneurysm) uazn1sldunain
(coiling aneurysm) wsazislivonuazioLds
funndrstumsinduladenisnisinuiuegify
SnwagnerdtnlazUseaunisaln1ssnyn™

QUszasA
dieusziliunansinululsmeuianug
ivinsifusiusmginefinndoidensenldide
ozuausAfiAnInvaonidenanosldanasunn
iiodnuwnsiuvis vilauazvuinvesnasniion
Tewes wansinw Jededifinasenisinwiuay
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1Uawas (clipping aneurysm)

BnN1sANEN

Wunsnwuuudeunds (retrospective
study) luffthennazidenvonldiBefuauasiy
avuSaueed MiAnvnuasndenauedluanaunn
warlasunisuidaniiunasafonaualvanes
Tulsmenuias vy dous 1 Awnay wel. 2557
83 31 N3N w.A. 2567 lnuszamdaunme
AULAYY

fuhefithun@nwldsumsitedeindy
Bonsenldifeduauesduozuiauand
(subarachnoid hemorrhage: SAH) AEN15ATIA
NULIIABNINILADIANDS (computed tomography
scan: CT scan) W58n5191MdInsIat maeiaes
anesuazlvdunas (lumbar puncture: LP) {738
fifinmy SAH ildsunisnmavaendendues Tng
75 computed tomography angiography (CTA)
wuvaeadenduedlUines wazlasunisiidauiiu
naondananadlUines (clipping aneurysm)

JUrevasaidenaussldanesiildfu
nssnwlagisnisldenain (coiling aneurysm)
aglihusiulunsdnw

AUENT188NIANGUNIDINTTIALTE
299 World Federation of Neurological Surgeons
scale for SAH (WFNS scale) &1l Glasgow coma
scale score 39uAU focal neurological deficit"
Tnsuvadu 2 ngu laun nguenishneuridn
(good grade, WFNS grade 1, 2, 3) LLazﬂﬁjumm’i
wUNoUNIAn (poor grade, WFNS grade 4, 5)
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A157199 1 518azd8nvad WFNS scale

WENS grade Glasgow Coma Scale Score Focal neurological deficit
1 15 Absent
2 13-14 Absent
3 13-14 Present
4 7-12 Present or absent
5 3-6 Present or absent

Nan155n¥1UsELaUATE Glasgow
Outcome Scale (GOS)’ IagyinnnsAnwIvadla
SumsHdmusTesian 3 Weu wWUINan1ISN

& oA ] @ a A
Wi 2 Nqu AB NQUNHNANITINEIR 130 favorable

A15197 2 S18azLdnved Glasgow Outcome Scale

outcome (GOS 4, 5) waznquiiinan1ssnwlyd
#1358 unfavorable outcome (GOS 1, 2, 3) AaLEA
Tupsn99 2

Categories

Descriptions

1. Death Death
2. Persistent Vegetative
State environment
3. Severe Disability

living (ADLs)
4. Moderate Disability

of the home

5. Good Recovery

Prolonged state of unresponsiveness with absence of awareness of self or

Severe disability with permanent need for assistance with activities of daily

Independent with ADLs at home but may require some assistance outside

Fully recovery or minor disability with resumption of normal life

ASHAANSE anterior circulation artery
aneurysm Wag basilar aneurysm 1475 Pterion
approach d@3u posterior circulation artery
aneurysm 1975 retrosigmoid approach iU
ndedrfingafasnssuUszam (Mitaka MM 90,
Mitaka Kohki Ltd.)

MsAnuildaaR@anssaun (descriptive
statistics) wanawna Tuguanud Yevas uwaveady

duatAeeuuu (analytical statistics) finvun

Qneai@ A1 p-value < .05 waxly

De

AYBEN

madeliu (confidence intervals) fiSesay 95
WIBUEUAIAMLLANG13E1INGY good grade
wag poor grade 19 chi-square wazlATIzRUaTY
finenanisinu Fensiesgiuuuanaes
1a3afn (logistic regression)

nafiusunudeyanaznisiivingans
Y2INqUAI9E19LATINTITLANIUNTRIITAUIN
ARENTIUNITITEETIUNTITluNYEE Lseneuna
73 Lauil RBHEC 061/67
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NANTSANEN
MnmsEnwmugiedensenldibory
auostuszudausssanuasnidonaueddymes
LANTILATIUIY 269 18 STUIUMADAEEAENDS
TUSWOR 282 ALY WULWARQNLINATUNAYE

Aol Seway 68.8 fu Soway 31.2 fUhefiony

1% '
o |

Aand 16-93 U 91eafe 59.1 + 13.3 U e
p1gdagnImIeindy 60 U TF1u3uNINNTI
mqmm'j'] 60 U #UnUe anterior circulation
artery aneurysm 1NN posterior circulation
artery aneurysm 3e8ay 92.9 uazsevay 7.1
MIUANU anterior circulation ﬁwumﬂﬁqm R
posterior communicating artery aneurysm
110 579 (Soway 39) sesasuniu anterior
communicating artery aneurysm 79 518 (50uag 28)

ae middle cerebral artery aneurysm 53 51¢

[

A19197 3 YoyaitugiuvesyUle (Demographic data)

(Jeway 18.8) fanufidumisdy q Fail distal
anterior cerebral artery 10 518, anterior
choroidal, ophthalmic, W& internal carotid
artery bifurcation #LUSaE 2 578 Wag superior
hypophyseal, cavernous sinus part of internal
carotid artery, lateral posterior choroidal, &%
orbital wusuwisay 1 518 Tudiuwes posterior
circulation WUsLLLA basilar tip mﬂﬁqm 12 519
(5owaz 4.3) 59983U1AD posterior inferior
cerebellar artery 4 518, posterior cerebral artery
2 579 @ anterior inferior cerebellar artery
wag vertebral wusudag 1 918 wu multiple
aneurysm 10 518 (398ag 3.7) 1U1AT0INa0ALHNA
auasltanes inuinnaaiivueidn (<5 Tadluns)
Soway 55.3 sosnduruianais (5-10 Sadiuns)
Yoz 41.2 Fanns1eit 3

v

Yayanuguvasiae U Sowaz
LA Y1E 84 31.2
VAN 185 68.8
918 <60 years 155 57.6
>60 years 114 42.4
AU
Anterior circulation 262 92.9
Posterior communicating artery 110 39.0
Anterior communicating artery 79 28.0
Middle cerebral artery 53 18.8
Others 20 7.1
Posterior circulation 20 7.1
Basilar artery 12 4.3

Others
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A19199 3 ayaiuguvedrie (Demographic data) (vie)

v

Payanuguvasiuae MUY fowaz
Multiple aneurysm 10 3.7
YnveIasniaenllanes (Maximum dome diameter)™®
Small (<5 Hiadlung) 156 55.3
Medium (5-10 fadtuns) 116 41.2
Large (10-25 laaiuns) 10 3.5

ilouvsffiheny World Federation of
Neurological Surgeons scale for SAH (WFNS
scale) Wui1 JUae grade 1 ﬁﬁfﬂmummﬁ'qm
Soway 51 sosuu grade 5 uaz grade 4 Soway 28
way 15 AIUAIAU LAgNULNAREGININNIIYTE
Tunn grade Fanns1aii 4

§Ud8 WFNS grade 1 fnan1ssnyd
s2iU GOS 5 Soray 86.8 vauril WFNS grade 5
Hnan133n¥SzAu GOS 5 Liles3psay 17.3 wuin
HUae WFNS grade 4 (poor grade) nan133nw1
s¥u GOS 5 Fevag 53.5 Wlawfivuiuiiae WENS

grade 5 Sowaz 17.3 Wiofiasamanssnusesu
GOS 1 Wudngyu WFNS grade 2 uag 5 Andu
Sovay 20 wihituisaosndy Timudedinlungy
WFNS grade 1 ua 3 nga WFNS grade 2 Lde%in
71U 2 918LAAIN aspirated pneumonia
WAz acute myocardial infarction HUaeidedIn
1w 19 sedudlvgnulugUie WENS Grade 5
Aeaniadeluven (pneumonia) wazaaulng
wulugUieaeeny (>60 U) dms1n1sidedin
suAnd Sovaz 7 fanedl 4

A1919% 4 wan133nwIUszIiiume Glasgow Outcome Scale 91 3 iounasnisidaniunasnidionduns

TUanes
LA Glasgow Outcome Scale
WENS grade ?‘Zwmu %Y VOIN 1 2 3 4 5

(Sow@2) U U U U U

(3awaz) (3ovaz) (3awaz) (3owaz) (3awaz)
Grade 1 137 (51) 45 92 0 3(2.2) 3(2.2) 12 (8.8) 119 (86.8)
Grade 2 10 (4) a4 6 2 (20.0) 2(20.0) 0 2 (20.0) 4 (40.0)
Grade 3 6(2) 2 4 0 1(16.7) 0 1(16.7) 4 (66.6)
Grade 4 41 (15) 13 28 2(4.9) 4.(9.8) 2(4.9) 11 (26.8) 22 (53.6)
Grade 5 75 (28) 20 55 15 (20.0) 21 (28.0) 11 (14.7) 15 (20.0) 13 (17.3)

TUNUNIZUNINTDUVULHIFA A17Y
£ ~ ~ < . .
unIngaunwuuInNgatdu hemiparesis/

hemiplegia Wusnnlu middle cerebral aneurysm

(3eeag 38.4) IngEnguNTIgRIANUAIZUNINTBU
1NN 1 9lA AIRTN 5
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ANSI9N 5 ANEENINTBUNNU

PcomA MCA AcomA Basilar artery  Others

Complication Total (n°= 110) (r: = 53) (r: =79) (r: =12) (r: = 30)

(N = 269) MUY MUY MUU MUU MUU

(owaz) (Bowaz) (Bawaz) (Bawaz) (Bowaz)

Hemiparesis/hemiplegia 13 4(30.7) 5(38.4) 2(15.3) 1(7.7) 1(7.7)
Infarction 4 4 (100) - - - -
Dysphasia, aphasia 2 - 2 (100) - - -
Rebleeding 1 - - 1 (100) - -
Ptosis 2 - - - 2 (100) -

Blindness 1 - - - - 1 (100)

PcomA: posterior communicating artery; MCA: middle cerebral artery; AcomA: anterior communicating artery

Uadeiviunenan1sinwi (favorable  (favorable outcome) agnsiitudAgynana Ao

a

outcome) Lilenagaumeaif univariate logistic  HUlgngueINsAneURIAR Lay ogtoeniinie

[

regression WuIUadeNFuRUSAUNANIITNEA Windu 60 U MmN 6

15199 6 Yaduiihunenanissnel mensinsgiwuuanneeladafn (Univariate logistic regression

analysis)
favorable unfavorable
Factors outcome outcome OR (95% ClI) p-value
9w (Bewaz)  9uau (3ewaz)
WFNS
Good grade 142 (70.0) 11 (16.7) 11.639 (5.702-23.758) <.001
Poor grade 61 (30.0) 55 (83.3)
214
Wosnin/winiu 60 U 127(62.6) 28 (42.4) 2.268 (1.289-3.990) 004
11N 60U 76 (37.4) 38 (57.6)
WA
P 66 (32.5) 18 (27.3) 1.285 (0.694-2.379) 425
N 137 (67.5) 48 (72.7)

dll ° a P . ) . . 1 U 1 [ 1 o 1 O
W91 ALATIZYALUU multivariate logistic 1NNIHUIBNAUINITUENBUNIARA 10.9 1311 (95%

regression Wuithenguenisineusindinazsl  Cl 5.325-22.378; p = .001) flen3sii 7

lanmainnanissnewnfa (favorable outcome)
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A%

A15199 7 Yaduriunenanissnen mensiesigiuuuanneelada@n (multivariate logistic regression

analysis)
Factors B S.E. OR (95% CI) p-value
WFENS 2.390 366 10.916 (5.325-22.378) .001
8¢ 0.589 323 1.802 (.957-3.394) .068
33150l U 9 Muvlsiinuanniian Ae PcomA aneurysm

miﬁﬂmﬁwudw;:Jﬂamﬂummzﬁa oAz 68
waztnAviy Sewar 31 Andudnadiunanga
soAmeintu 2:1 Ingogiedengi 59.1 + 13.3
Fareandestunsfinwivessialsamat? Tngens
Wumsguszvnsnangedsiuauninniuay
fiongtoindoganinmeavne

A13AnwIEld WENS scale Tunns
wiangugiaennizidensonldiberuanesdy
azuiAueus (SAH) WinanAuLANA195E9Ig

Yo

weang (interobserver variability) ﬁLﬁm%umﬂ
M54 Hunt and Hess scale Tng WFNS Tdaz iy
Glasgow coma score (GCS) LagNIITUNNTDY
msnandoulm (motor deficit) Tunisdnngy
\fosanlun1s@inw International Cooperative
Study on Timing of Aneurysm Surgery Wu1Uady
drAglumshuenanissneAeseRuaLIane,
(level of consciousness) Feilasionisnsinisnne
LagANUNAIT Iu“Um%ﬁﬁ@Wﬂ'ﬁU’J@aﬁﬁgLLab’ﬂE]LL‘ﬁﬂ
(1M1N1TUUINGNYDS Hunt and Hess) Tiduiusiu
nan133ne1 2 lunisinwaded wudn FUneTdl
91N13ABUTNA (good grade, WFNS grade 1,2,3)
fi¥ovaz 57 fUrefifienn13guuse (poor grade,
WFNS grade 4, 5) fiSosay 43
dlefnundumiaves aneurysm 7 anterior
circulation artery 388ay 93 Wwag posterior
circulation artery Sowag 7 samﬁgﬂmsmzma

YDINUNAUS aneurysm WUINALAEIAUAISANEN

($o8az 39) WIATBY aneurysm Auanaulug
\annan 5 Tadluns (Gevag 55.3) BuAlngnuiiie
Sowaz 3.5 6i991NNTISANIVRY Kassell hazauy ™
WUTUWIATY aneurysm Tiumn fvunegsening
5-10 fadns Uaziduainmsinvuinainan
enessfionafinunainadenls
nan135nw1ly Glasgow outcome
scale LL‘U'ﬂﬂﬁjﬂJmaJ function status SUENQJ‘L'J’JEJ
fisvaziian 3 (Woundadn wudgthedlng
fdedin (Fevar 89) agflu WFNS grade 4, 5
Fsaummnsaeidunananzidensenléidoriy
auastuozuSauoes (brain swelling, vasospasm)
waglsAwNINgoun1991yINIsU (pneumonia,

Ve gy

myocardial infarction, renal failure
Fuaelaidandnazdeddindesdionela vl
Aadioldde fiaendgu WENS grade 2 fidedin
U 2 58 mmmﬁmm aspirated pneumonia
kaz acute myocardial infarction %I"L'J’wﬂﬁjm
MCA aneurysm WU hemiplegia/hemiparesis
wnfian esneainmsiuiniwesviasniden
(vasospasm) #3eLluainnsuiiuvasniionyinli
LANENDUIALEDN

U8 WFNS grade 1, 2, 3 dnan155nw
AnIEUIe WENS grade 4, 5 agnailtuddny
Meativ (p <.001) waneiseRuausandIveUe
naAnNIILANYeIaeALdenlUanes (aneurysm)
Huthduddlunmsviueransinuddenades
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funsAnuivesinsUsema’’ nrsAnwiidnudy
AUreegdesndt 60 VYdrulnginanissnw
Andnftasiionguinnit 60 U usildunnsing
oteiludAynieadd fUasfinanisinuieg
Tuszaud (good recovery) Sogaz 75.4 WgULiigU
fumsdnwluszozusnnuingiisinanisinw
aglusziud (good recovery) Sosaz 38" 1 Juan
Uszaun1salvesiidn waznsguasnyineua

Y

i)

GFLY

nsfnwinuigihefiinngidonsen
T eRuanasduozuiauoss (SAH) 97nn13uan
Ygavaaadenaudldanes §nsnNsidedinnay
mmﬁmﬁﬁﬁuaQﬁ’ummwm;ﬁﬂawé’uﬁmmil,wm
Ingsyauanuidndidutededdglunisvineg
wnan153nw Tulsameiunasey’ flheiifennns
JULSY (WFNS grade 4, 5) awnsaviunglainagd
SRTIMIALTINGS NITWAUIAUAIMNNITAUATNY
weuagUasdndudendunisguanuuesdsi
(holistic care) Tngvansiesamiiodu uenaini
fafosddafaUsinaihenldsunisqualuanio
fyaansmansuwmdfidnnudiin
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