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wuontonisSnumiasnidon wevlvowevlun:inanAsu:
shmlunan
Management of Unruptured Intracranial Aneurysm

WIAWERNY WUSWENT, W.u.
ARNS ﬂ%'am%’muqa, W.U.
UL 9 DASSIINLUR, W.U.

nuese MAFLAT B35 AIATAIAREAT BT

AISUWANEAT ATIFTWEIUIE NHITNEIAEWINUNTIETIY

UnAngod
o o & o 1o o o
Unruptured intracranial aneurysm ‘luﬂﬂquu qasanulannguuazdeldduwinionissnen e

NIR331%  Aowwn1iElafionens 353nen nsefulsawazaaaaelunissnwiazvinld aanse
Mannnlunssnwinane aungiae gusznusisindayannsausesazt waiduuwimislunissnwa

Abstract

At present, unruptured intracranial aneurysms (UIA) are more detectable but no standard treatment
guideline has been established. If we know the pathophysiology, natural history of UIA, and risk factors that

influence management outcomes, we will be able to provide the proper management.

unun (Introduction)

Intracranial aneurysms wualadu 2 ﬂ@:N 2l ﬂEj:N
fiumn (ruptured) wazngadilaiuan (unruptured) Tu
naﬁmﬁ"[,ail,mﬂﬁ?u nansanulsvestwilasaininadia
brain magnetic resonance angiogram (MRA) #38 brain
computed tomography angiography (CTA) AW
mnﬁ% Gluﬂ@:mmﬂ unruptured intracranial aneurysm

(UIA) wuslsidwnguvisiaevinnissneniangui

Aanals Jaguuiidi waunzuwInieninainnaieln
nsRa1smlinissnen  dedolafunanioninsgin

VIR NAADN AR

a

Adudeansuinwlagnialy
535871R2a9l5A (natural history) LﬁN"ZiT%QEJIL N
SINAIINNSANBIAINL B9209N1 TS NWILUUANG ) 116
microsurgery Wa% endovascular surgery ‘ﬁ;\mﬁ
#a13m1i1aslwnadnen ua wialaiundnaedu

ﬂﬂ&ﬂﬁ?%ﬁ’i’i}lﬂqﬁ?lﬂ\'j[’iﬂLLﬂSﬂ']’INLdEJ\‘IﬁLﬁE]'{l’mﬂTi
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SN

S:U'AdNY1 (Epidemiology)

Intracranial aneurysm ‘W‘UVLET 3.2 % 299U5221N9

& 1 1 .
NIANA ' LU% IWVRYDINGHN nontraumatic subarach-
noid hemorrhage 80-85%° N13%119u_m3ANWUINR
prevalence T%mi‘wu aneurysm 1-5 % Imlﬁ 50-
1 (=] 3 o a
80% aneurysm wudtldfnisuman® laeluidagunds

v &L A a a
WUV[,EIN'm?I%L%ElGﬁ]'mWIﬂ%F] brain MRA ¥i38 brain CTA

o

ANRWININAY UIA wulauaeinAndsnnnininaae
3:14 intracranial aneurysm Iﬂﬂ ﬁ%i‘myllﬂu sporadic
H 'mﬁaﬂﬁﬂufmmaﬁuqnﬁu L% polycystic kid-
ney disease, Marfan’s syndrome, Ehlers-Danlos syn-
drome type IV, fibromuscular dysplasia, moyamoya dis-
ease, sickle cell disease L& arteriovenous malfor-
mation 289 HB9""° e[,%n'sngl’ﬂw autosomal dominant
polycystic kidney disease WU intracranial aneurysm 5-
40% waziln multiple aneurysm 10-30% U39y

o o a v o

L9 "Rty Ao family history G18wThABILATOUAS]
WU aneurysm azifinlant Anulugf 4% wrdiwu
& 1 & a Y
aous asAnwdullaziialont 8-10%" Tagiud
o PR da a & 1 &
wIn19lwN19ARNTaY JUIBNRYIAAILE BIAUAL
TUm329WU intracranial aneurysm LLaxﬂéergﬂ'JEJ auto-

somal dominant polycystic kidney8

wg1sdngua:we1s Ssdngn (Pathology
and Pathophysiology)

Jadenieiugnssndsld 1ansnaduieladman
gene NANAINHAIIHLALIZDININT ARD chromosome

9 Ut CDKN2B, chromosome 8 Ui SOX 17 Lag chro-

'
d

mosome 4 Ut EDNRA’ Annsulafin _suaznis uyws
yldAnnisiaenudasaas “wieanalwiiea aneu-
rysm LAZLARN1SWANZEY aneurysm ™ ANWMZNIINES
Sne1finuiAe An138Aad289 tunica media Lfim struc-

tural defect S3NAU hemodynamics stress LA B

( K ] |
| | \

Type il ollf

| | | \%;9!: :\»;\U,U
' hIVd
Type lll y )
o Oy Cd )
)| 1 ﬂu‘?/

su 1 WUt 1 aneurysm finnslasnnduanuan wuud
2 aneurysm %qﬂ‘[mwhﬁaﬁsammwfumﬂ
AeuwanazynlWiAe ruptured aneurysm WUUR 3
aneurysm ngalauazlafn1suana1nan (modified

from : Yonekura et al.'®)

outpouching USLe4 arterial branch ¥nl#LAA aneu-
rysm' %' Yonekura wazAfz ¥IA15AN®A natural
course 2a4 intracranial aneurysm Tnauvelaidn 3 wuu
Ao WUUR 1 aneurysm fin1slaniniwawuandadin
L¥B) "J%e[,my"ﬂm subarachnoid hemorrhage LL‘U‘Uﬁ

2 aneurysm vigAlAusLHER “s8INIZEUIINAEREN

'
d =]

9z lALARNIsuAN wWuuf 3 Ao aneurysm wgAle

=]

(=] 8 = 12 o o
LLﬂz‘INNﬂ’]‘JLLHﬂﬁl’]NNTﬂGﬂﬂQ UIA EN;J‘L]‘VI 1

nsAlbulsa (Natural history)

fiwangnis@nwnieatunisadulsazas UIA
Lazfn1s3ATIERANL  Berasn1suan Tnudifiazuys
20N UWNISANEILUY retrospective LLAE prospective
study

ANSANWILUY retrospective

Tull A.A. 1987 Wiebers wazmnuzAnwlngte
$117% 130 518 BamnlUiede 8.3 T wuil aneu-
rysm fiaw1aoeand 10 w.. laifansuan us an-
eurysm AR2wIAGINA 10 N8, auwllaziilani 1Am
n1suan  lae aneurysm MR2wIA 10-15 a.u. &
Tann wen 3.3% soll 2R 16-25 A.u. Alann
WAN 5.6% MU IWIANINNIT 25 H.4. Hlan1 umn

8.9% fal F9lvda 5U11 auaduasian1sunngad
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aneurysm'°

Tul m.A. 1988 Wiebers uazamnzAnuilugae
W% 65 518 aneurysm 31%7% 81 UIA WUI1 aneu-
ysm fislont upnAe 2wARoWs 10 a8

1ud A.A. 1998 The International Study of
Unruptured Intracranial Aneurysms (ISUIA) wuggjUae
panidn 2 ngu n&juﬁwﬁ;a 727 578 dfiUsIR sub-
arachnoid hemorrhage WA mjmdi gy 722 318
HUs52IR289 subarachnoid hemorrhage WUI1 aneu-
rysm TSIUIAGILE 10 3.4, Mn@iuﬁzﬁﬂi:i’ﬁ sub-
arachnoid hemorrhage flon1 umn 0.5% Gia‘ldJ“'z’i\‘iu\‘i
ﬂ'jﬂunﬁiuﬁiﬁﬁﬂizi’ﬁ subarachnoid hemorrhage
LAZEINUI aneurysm RRIWIAAILG 10 H.H. 928
lon1 umn 0.7% sad'®

1ul A.A. 2000 Juvela uazAnzAnwlugiae
142 318 $1wan 181 UIA Inenfiudoyadoundanous
A.A. 1950 AamingUieaieuin 19.7 9§ wuin

Uade "Agglwnisuande N3 Uyns, 1gannuasawn

A15199 1 §1Ji‘]a1a°fal,"a\1‘lunmmmwaa Unruptured intrac-

ranial aneurysm 11 retrospective study

Author Year Factors affecting rupture

Wieber et al."® 1987 Size of aneurysm
Wieber et al."*

ISUIA™®

1988 Size of aneurysm = 10 mm.
1998 Size of aneurysm = 10 mm.
Juvela et al."® 2000 Smoking

Old age

Size of aneurysm
Wermer et al."’ 2007 Age = 60 years

Female sex

Japannese and Finnish

Size of aneurysm = 5 mm.

Location : posterior circulation

Symptomatic aneurysm

ISUIA = International study of unruptured intracranial aneurysms

Ve P o 1 DXl da
dAnw lawusiinludUie ognd aneurysm 2w
(=3 1 1 s U v ‘dl lﬂl
dnuazla 1mnsarsnle nea uynsiiieanland
NNSUANY84 aneurysm '

Il A.A. 2007 Wermer WazAMZHINTSANEN
UNAINIDWARIAILG A.A. 1996 IINUNAITN 19
UNAME IwIngUie 4,705 518 3% 6,556 UIA
wuntlade Amzasn1suanlALA 81g31nn31 60 T,
VWA, LB AQUnUATHBLAKS, IWIARILE 5 3.4,

WY posterior circulation WAE aneurysm @115

[

N3ANW398 retrospective 161 Judayalilunisneh 1

9

NISANBIIUU prospective

13U m.A. 2003 ISUIA AnwilwgUies1win 1,692
578 91WI% 2,686 UIA EHANISANWINUIN aneurysm
flon1 usn_ondlungaiidawinmaus 7 a.u., Useid
subarachnoid hemorrhage, LA posterior circula-
tion WWAY internal carotid artery-posterior communi-
cating artery (IC-PC)"®

Tud A.A. 2009 Ishibashi uazAmMzAN® 1%
HU891%9% 419 A% 99UI% 525 UIA HANISANEN
NUTT WA, BILKRUS posterior circulation wazUszIh
subarachnoid hemorrhage fAuavinld aneurysm £
Tonn umn_aands'®

1ul A.A. 2010 Sonobe wuazAmzAnwIlUg U8
374 18 31wI% 448 UIA lneidunsidnuil aneu-
rysm ARAWIAKDENI1 5 N8, WUIRlan upniiae
NN wazaInn1sAnwlade 3U31 aneurysm Ad
Tann LLMﬂmdiuﬂdNﬁﬁﬂuﬂﬂﬁgﬂLLﬁi 4 3.4., 818HINNIN
50 U, Uszifimunauladn_g, aneurysm viane
FUAvhe°

1ul A.A. 2012 Morita wazAnzAnwlugiae
91UI% 5,720 918 314I% 6,697 UIA 59UTINTDYA
aneurysm fifawIARaus 3 8.8, Tugtaeany 20 T
T 91nnSANEINUIA aneurysm FWIAROLE 7 M4

Winlant unnannuadnefite Ay Inesuniie
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m1919fi 2 JUTedel "eelunisumnaas Unruptured intrac-

ranial aneurysm 10 prospective study

Author Year Factors affecting rupture

ISUIA"® 2003 Size of aneurysm = 7 mm.
Location : posterior circulation,
IC-PC

History of subarachnoid hemor-
rhage
Ishibashi et al.'"® 2009 Size of aneurysm
Location : posterior circulation
History of subarachnoid hemor-
rhage
Sonobe et al.’® 2010 Size of aneurysm = 4 mm.
Age = 50 years
Hypertension
Multiple aneurysm
Morita et al.”’ 2012 Size of aneurysm = 7 mm.
Location . ACoA, IC-PC
Daughter sac
Juvelaetal?®> 1998 Alcohol drinking
Smoking
Juvela et al.”® 2013 Size of aneurysm = 7 mm.
Old age
Alcohol drinking
Smoking
Korja et al? 2014 Size of aneurysm = 7 mm.
Female sex
Smoking
Hishikawa et al.>® 2015 Age > 80 years
Size of aneurysm = 7 mm.
Location : IC-PC
Murayama et al.?® 2016 Size of aneurysm = 5 mm.
Location : vertebral artery, IC-PC
History of subarachnoid hemor-
rhage

Daughter sac

ACoA = anterior communicating artery, IC-PC = internal carotid
artery-posterior communicating artery, ISUIA = International study

of unruptured intracranial aneurysms investigator

138921319 middle cerebral artery(MCA) uag IC-PC
WUI1 IC-PC lan1 wANNINNI1 WAL aneurysm N8
dI & 21

daughter sac IzNLBNT WANNINAY
1ul A.A. 2013 Juvela uazAmzANWITDYARIN
aneurysm 31%3% 181 UIA WU71 aneurysm 2z
& I da 4 | =
T wanan@ulunguifowinaous 7 w.u. 18

& o d422 & o
1MA% N1IRN q'ﬁ"]LLﬂ:ﬁm‘UUiVi'i ’ENG[,%‘IJ 1993 Juvela

22

T@AANWn1sAnIIINIsAs 51uaz_uyniduade
nadialon uanidwiieann?’

Tul A.A. 2014 Korja uazAmMzAnwIZaYaaIN
dUhegIAwLanAINGUIBT 1% 118 918 WU an-
eurysm azflann LLI§IﬂN'm%%i%ﬂ@:Nﬁﬁ%l%ﬂﬂﬁgﬂLLﬁi 7
N IwAndauazn1s_ Uyt

Tul A.f. 2015 Hishikawa wazamzlednw) UIA
Tugtaedidengaous 70 VTuld luanddw 4
qulel

q

TIngUg 1,896 518 1IN 2,227 UIA
11" efifinasonisuan Ae e1gmeud 80 T3uly
IWIARING 7 8.5, LAZAIUNUg IC-PC°

10 A.A. 2016 Murayama wazAMEAN®INTG
AinlsAa1N aneurysm AR2WIARILA 2 NN Al
1%3% 1,556 518 91%73% 1,960 aneurysm NUI1 an-
eurysm 9z8lan WANENSIAWIARING 5 M4, FIUALS
fifilann e 9 A9 vertebrobasilar artery,IC-PC an-
eurysm ﬁﬁ daughter sac LLas U527 subarachnoid
hemorrhage26

N15ANw1348 prospective Lo JUFayalilu
A15797 2

ndayanissiiulsndnein gussausls U
iladen“sefifiuasanisuanaas uA eanlifu 2 ngw
TouA

1. Uaduiilsi wnsamvanls Tiud

1.1 2u1R (size)

da 18,14,15,16,17,18,19,20,
AWIANNHNARBAIUANIBI UIA 7 7

21,28,242520 qsAnwnlud19A.A. 1988 A1NAUIARS

14,15

W 10 .. ARAINILUY IWIAAILE 7 NN, A9
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4 18,21,23,24,25

I du a & 1 & o
W uanIAN198909Ua N qﬂ W NITNWE

=] =1 I da & ] 20
NNIFFNWINUIT aneurysm NNIWIRARILE 4 NN, LS

17,26 = !
HHNARBNTILLANADY aneurysm

5 H.H.
1.2 @MU (location)
FALAMINANasanN1SwAN2a9 UIA A posterior

7,18,19,26

. . 1 . . . 21
circulation , anterior communicating artery -,

IC_PC18,21,25,26
1.3 81¢ (age)
; & i
agfianIuiinasonisuangag UIA'S' 202520
2] = I o o o
'd\i"qﬂFITSFIFIMWL‘IJ%T,%VIHVIWLEIEJ'JFI%
1.4 aNWMLYDY aneurysm (characteristic of an-
eurysm)
o a o 1 20 ci
Aneurysm NHANYRALAWBI , aneurysm NNU
21,26 oo 17 I
daughter sac LAZ aneurysm NHBDINIT  WUINH
NARBNTISLANZY UIA
1.5 anwmMz MYAAR (patient profile)
ﬁﬂ%ﬂﬁﬁﬂi:fﬁ subarachnoid hemorrhage H1

Aaw' ©'%%° uazfinsAnwnfinandeiuwands’ %,

ez AdlUwlazivuans  ANEaADN15LAN2D9 UIA

q
]

2. adefi 1m1samauanls laud ns uyns

16,22,23,24 o s 23
’ N136H 31 (alcohol drinking)

(smoking)

o [=} o s U é"
wazANGwlafin_ o (hypertension)®® delladeinait
finn Agganws1zgUle 1a1snruANlavinld

aalant wanzag UIA

wan1sSnuIla:AWL " 8o (Management
outcome and risks)

finsAnwmangatuieriunaesn1ssnw UIA
wazfinisuszindetladel sezasnissnun

Il A.A. 1994 King LazAMANWILUY meta-
analysis 310 28 UNAHN HUI8IIWIN 733 18
namafnu U ludlaefinaanngs ua flan 1
morbidity 4.1% Wag mortality 1.0.% W& LH#i%A
winwafiszuanladrtlade, “aeieazls?’

14l A.A. 1998 Raaymaker LazAMLANYI meta-

analysis 310 61 UNAIN JU8TI1WIU 2,460 318
HANISANWINUTT  wan1sANwINUI wgUaeNdanT
t16m UIA §ilann vAim morbidity 10.9 % Wag mortality
2.6 % UadaNiua Ao BILHS IC-PC WA giant an-
28

eurysm

1wl A.A. 2001 Johnston WAZAMEANEN retro-
spective cohort TugUaed1uIn 2,069 318 wuadn
open surgery 1,699 918 LLAE endovascular manage-
ment 370 518 WU31 open surgery fUagiilanT 1 e
FINNINNTT HATLABINAINITINGT INTT UOUWN
SnwrsaluwlssneruianInnItuaziallgdane _anin
N135n¥1A98 endovascular management’ "

[=" a =] |

Tul A.A. 2003 ISUIA WisuifisugUae UIA
JERININTITSNWIFIY open surgery WA endovascular
management INIUBAIIHANISINWIAIY open sur-

da 4 1 =1
gery 8anxlaif Ao 81gn1nn31 50 U 2u1m aneu-
rysm AOLA 12 H.N.  BILAY posterior circulation
UsedBL “widonln wasRuwazUseIR ruptured aneu-
rysm AINFAMAWIEH  INUBNITHANTITINEI6 28
endovascular management panulaf Aa 2w1ANIN
| ° 1 . . . 30

137 12 N.H. LRSALLAW posterior circulation

[y

nsnwnidels yudayalilumisen 3

9

Management of UIA

AMAN8UNANUIL HOUKINTLWAITAR  wla
Tén1s5nwigiUae UIA

Iwdl A.¢/. 2010 Morita %181910 Guideline of the
society of Screening of Asymptomatic cerebral disor-
der gasUszinAdUn O 2008 Tw wouwinidlunisg

guasnwguae UIA 31masvinssnuigiaeddinle

9]
s |

Snag19kae 10-15 U SINNAWIA aneurysm AIULG
NN, WHIWATHN aneurysm HAUIAWIENIN 5 W.N.
va ° o ad da &
T Rasavinnsshenlwnsdf aneurysm 8 anant
1 1 =) v 14 )
agnslnageniesznau laun fa1n1s (symptomatic

aneurysm), agﬂ%ﬁf%mm anterior communicating ar-
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f1519% 3 EﬂNﬂ?JENﬂ’]’i%h‘H’] Unruptured intracranial aneurysm
Author/Year Number of case Type of study Risk Risk factor
Morbidity Mortality  Insufficient support
King et al?’ 733 patients Meta-analysis  4.1% 1.0%
1994 Open surgery 28 studies
Raaymaker et al.”® 2,460 patients Meta-analysis  10.9 % 2.6% IC-PC

1998 Open surgery 28 studies
Johnston et aI.29 2,069 patients Multicenter
2001 1,699 Open surgery Retrospective
370 Endovascular cohort
ISUIA®® 1,917 Open surgery  Multicenter
2003 451 Endovascular Prospective
cohort

Open surgery
25 3.5
Endovascular
11 0.5
Open surgery
11.7 1.5

Endovascular

Giant aneurysm

Open surgery

Open surgery:
Age > 50 yr.

Size 2 12 mm, Posterior

7.3 1.7 circulation History of is
chemic stroke

History of ruptured aneurysm
Endovascular:

Size > 12mm.

Posterior circulation

IC-PC = internal carotid artery-posterior communicating artery

tery, IC-PC 38 posterior circulation aneurysm, Y
daughter sac, irregular shape Eh) large dome-neck
aspect ratio lwnadifigiaelaladzuniasnun s
fUaemgn_uyn3 nshin 31 uazrIuAnlsAR NG
Tadia_dl¥und  ansuldasadaaalanenindie
939~ Awazden_imna Asndonded dmuin
:ﬁmimﬁlammawawmmﬁ%agﬂ'ﬁ'w T¥nunin
uwINeNs3nwnBnase®’

va v °

1ull 2014 laRgAnwin1ssiulsnzas UIA au
o U 1 él s 1 s é’
wnsndin JUFUElun1sSnwE19 Y Aei
Greving kazAmelA¥INTANET 6 atuNIANWN
wazlAAAAY PHASES score wiNadqelunisuanland
kANABY aneurysm a9 5 1 (5-year risk of aneu-

rysm rupture) LGWA #71@ (population), AITNA

ladim o (hypertension), a1¢(age), 2W16289 aneu-
rysm (size of aneurysm), U526 SAH (earlier SAH)
WAZEULALIZDY aneurysm (site of aneurysm) A0
I o v o [ 1 o
panNuIwAzLBWNaAR " wlalwn155nw lagA
1 31 1
wnazwuIdlant uan_swngu  A1gasleni uen
a A 'o =3 32
NN AAB 17.8% uazhn ARD 0.4%
Etminan wazAelAAN®I9BII8LA8Iny UIA
a do a s 03 1 33 a
U shaniansn1sinwieanide 3 ngu”” A
1. Yadeangiae
- A9YN13nw1 A 81gwaend 30 U, YAAa
v o wa | . = o
TuAsaums18iUsedR intracranial aneurysm, HU535
SAH NFLVHIA, JN15LITRLARY
a a DX da o o
- ArshanngeIns Ae guaenilsaUszdnna

yilalad wnsaRdInlawinin 5-10 Unsaidn lsa
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neurocognitive disorder

2. Jagwan aneurysm

— AITN55NYN A8 aneurysm IWIARAILA 13
N.H., AaNWz sac lobulation, FWAY anterior com-
municating artery, IC-PC, basilar artery bifurcation,
am1alngiuniogusnaddenudas, fo1n1s Ldu
LV'wUse 1 wesipund, 81n1591nNISARNY, LR
SaiBaman UIA

3. Jadefidansn wlashen

- AsAamngens Ao fiaefidongainnin
80 T win {F%maglawiuiaandt 5 U

1wl A.A. 2015 Etminan LazAMelAARAY
unruptured intracranial aneurysm treatment score
(UIAS) TmesanAvunng 1271058 MAREA1 AS

121U52 Mane1  121Use 1nineises 120

szumInendfin laedausniiansmnaingae leun
a dm Y o v a o
o1y “viduladensziuldfinnisuan 81013 a1gh
mednazaglawinil 1sAsn 99 sefiansanain an-
v 1 1 o 1 dl
eurysm loiuA 2u1m U519 sunss n1siUGenulas
An195s”  Taene osazuvsnenininAzunuang
NRNNAITHINITTNYINUNRHT THITARARING
81015
1ul A.A. 2016 laRERNWINISALRUISAZES UIA
9w w130 Udauslunissnwse sod
Guan LaAMLANEIARA retrospective review
TugUaedwin 424 s1e1anwazlanueningtae

(9
[ (=

AISINISSNwInsansIvfneIN e qUdadsdlunis
Snwn Teun 81g51nN31 65 U, 3w1A aneurysm 8.32
+6.75 H.4., $19%2% aneurysm ARINNTIRTIFIWAIL,
charlson comorbidity index 1.87 + 1.53, \HorRin
217, szezn1gainiiwnandely aruwnweauta aw
FUAIIBY aneurysm ARLBNT AN L% anterior com-
municating artery %38 IC-PC v[,aivlﬂwagfgl%‘zl”aﬁﬂﬁy
deonafinand UIA Tusunssiransiulunisinun

v a 35
woeLiwil

Nasr LWATAMSYINITNUNIRUNAIIN  3U
AN¥Z289 aneurysm N1 1¥158YNN155A¥lAENNS
ASIAAARINAINGI8NTI95I" LAWA aneurysm 918
IWIALENTINAY PHASES score TARZULUUGT B1ENTN

4 o 1 4 o [V 7N M va 1 36
wiadlsasannyldgUaeadlaonlanin

Gillani WAZANEANWILTA retrospective review b
| o o v 1 é/
AUIed1wIn 88 318 1ma% 111 UIA  Judavedlu
N135n91 LAA aneurysm FUIARAILE 5 H.4., FILAS
posterior circulation, WAniejs, lsnmnauladin g

o o1 = 1Y 37
N3 uyniuasgiuieiangios

nsrnenddels gudayaliluansen 4

Tarlov wazAmzunzind1 lungugUislwng s

a a o o a o o d o o
FSINFARRIN "9 MALAE n1sAIuANTaTEL Bevinly
aneurysm HAWIALANINIUASALAN LAKA AITNA
la#e 9 (hypertension) sashiuaxlvoglwnaminuni
N13L8n UYN3 (smoking cessation) N13AN 31 (al-
cohol drinking) THANTwUSHuAldann  A1sle anti-
coagulant WU lHEUBeIn1sugaemINAANIswAN

1 1 1 3 v a éj s 5 k3
LLIFIVLNWU']'WV]’IT‘HLﬂﬁ]ﬂﬂ‘iLLﬁlﬂN'lﬂ?l% E]G%%ﬂq’isl?fﬁl’lﬂ

(%
=] o

funAsRatsniomauansocldlvdnausinnims
[ [ A =3 o 38
IidayanudUsetonanoan

nsfamanna1e3s TudUaelaeld MRA w30

]
d as =

CTA falafin1sANWNNTALANAISZEIAMIANIE
wEbAHN1SAN®A LI % Foth

1wl A.A. 2006 Miyaza LAZAMZNUIN aneurysm

] ]
o dd

ANIWIA 2-3 W4, WWSUNARARTINAINAETI N
PIHLAE 29URAINAIAU 61 aneurysm HAWIALNLAN
Yo U J £ L% o éj v
TAAAAINAIININT WlE wADIHawIAlANINY Win
yin155nwn°°
1ud A.A. 2009 Burn WazAMSANWILUU retro-
spective TwgU28d1%7% 165 978 9743I% 191 UIA
a £ 3 =1 1
Aannlaenistd MRA twaa1 4 T wWud 10% 289
aneurysm NINNARZRIALANINIW  LAe aneurysm
v 1 ;
AWIAUDHNIT 8 .4, HlONT LA 6.9% AWIA 8-

12 2. flanT Tedw 25% waz 2WIANINNIT 12 W4,
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15199 4 ‘gﬂil’aHaam"’;ﬁ’a‘luﬂ’ﬁﬂaﬁmﬁwﬂ'ﬁ%’ﬂmsjﬂm unruptured intracranial aneurysm

Author/Years Type Patient

Indication for management

Morita et aI.31 2010 Review -

Greving et al.’* 2014 Systematic review 8,439

of 6 prospective

Etminan et al.*® 2015 Review -

Guan et al.*® 2016 Retrospective 424

Nasr et al.>° 2016 Review -

Gillani et al.’” 2016 Retrospective 111

Life expectancy of more than 10-15 years with following
1. Size of aneurysm = 5 mm.
2. Size of aneurysm < 5 mm. with
1) symptomatic
2) locate at ACoA, IC-PC, posterior circulation
3) aneurysm with daughter sac, irregular shape, or large
dome-neck ratio
Population
Hypertension
Age
Aneurysm size
Earlier SAH from another aneurysm
Site of aneurysm
Age < 30 years
Family history of intracranial aneurysm
History of other SAH
Nicotine consumption
Aneurysm size = 13 mm.
Saccular or lobulation
Location : ACoA, IC-PC, basilar artery bifurcation
Growth or de novo formation
Symptomatic aneurysm
Age > 65 years
Aneurysm size 8.32 £ 6.75 mm.
Multiple aneurysms
Charlson Comorbidity Index 1.87 £ 1.53
White race
Longer travel distance
Large aneurysm
High PHASES score
Young age
Long life expectancy
Aneurysm size =2 5 mm.
Posterior circulation
Female sex
Smoker

Younger

ACoA = Anterior communicating artery

IC-PC = Internal carotid artery - posterior communicating artery
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=1 & 1 =3 s o 1
Alan1 Te2w 83%' wazaINNITANWISILEENI I
779 3 Yusn AISYINNISARMINAINEIENI59 B8NS
v d & [ & @ d 40
#aeUaz 1 ASI NAIINNBUIIADEY ) ARAIINDAY

sndagan1saiinlsa (natural history), A1
L7 8991007195087 kazewIN1elwA156 8 " wlalinng
$nw1An9 9 NlesIUTINNNTW JUsERRENEaS U

L7 vl dld Qs L4 1 éj (=)

Tad1 Tuge UIA NRanwazassRalUd AIsRarsmn
1¥n155nuen

da . o a o
HUI811H life expectancy > 5-10 U nadag <

dld 1 é‘lﬁl U é
NRanwuzrAsa LUK e lndanih

1. Aneurysm size > 4-7 mm.

2. Location: anterior communicating artery, IC-
PC, posterior circulation

3. History of subarachnoid hemorrhage

4. Aneurysm shape: daughter sac, bleb, irregu-
larity, high dome-neck ratio

5. Symptomatic aneurysm

6. Multiple aneurysms

Taalusren laid N AN nuMsd 196 %
N1slANIsAIARRN wazUsuaniades e
w13aUsule Ao Snwinnzenwawladin o uaz
MR UUNI LASATIRAAAINAINAIENIT0 " 678 MRA
158 CTA ag19uaelasnitinss Annany 18U was
PINBUIIABYARAIINDGI OINUINAWIABY aneurysm

o & a ] o o
finslannguniogusiadfeundas  Tenunin

WHINNIFTNEHUIBENATY

Endovascular treatment or Surgical clipping

WafiarsauamIstinissnungiaesiala g
wa2 2usialUAan1sRansunInaslvnissnunseisia
ﬂ! U 1 1 s . . . . d
Z9laun N19WIAA (microsurgical clipping) W38 A9
NNz M3 99N5NW (Endovascular treat-
ment) funiinunsvareavulaviinisdnwinanis
Qs o 1 s U s 1 J
SNWI2DINTTTNWIUUUAG 9 AALATIVTINNIRIRE [UH

1l A.A. 2015 Ajiboye WAZAME KWESHITINITINBN

WUU microsurgical clipping \RXN1g °'m%’mjﬂaﬂﬁmq
Waendn 50 1, aneurysm AifawIALANNTT 10 a4,
AL anterior circulation, wide neck aneurysm
$#¥38WU branch 8anann aneurysm neck 1138 sac
Tnefigiesadlafinnu  sdlunissnulnenisies
N199N¥ILUU endovascular treatment LAN1Z "ARTU
fUheffilsasaunisengsnssusinnianaL“Beann
miché'fﬂ, narrow neck Wel aneurysm ﬁl wide neck
ﬁuﬂiﬂﬁ’m’l’i%/nw’ltﬁ]ﬂ endovascular treatment VLET
Inald58n15 stent assisted coiling 1138 balloon
angioplasty assisted coiling41

1wl A.A. 2015 Thompson wazAmzlsL wa
LHINTINTIT5NBT UIA 9171153081 microsurgical clip-
ping iane w3ugUIe1gKeaend 50 U, aneurysm
WIALAN (< 12 W.4.), BILAUY anterior circulation
wazIsvln pmfinvinsinaalnedafiodaiaetaz
20 518 A1SSNWILUU endovascular treatment Lo L5
nanlidunanzlungulnuudnisvinle amwivindn
Uszdn*®

T4t A.A. 2016 Nars WAZAMLIEWUNAINN
LHEWIIT N15TAWN microsurgical clipping LWNe
mIuguieengiasndt 50 U, aneurysm AUIALAN,
LYY anterior circulation, wide-neck aneurysm 7158
WU branch a®na1n aneurysm neck ¥38 sac N1
INWILUU endovascular management LHANE 15U
fthefiongannni 50 9, fihedlimanziunisens,
narrow neck WaLALLYiThS posterior circulation43

[ [

nsAnw3dels gUdayalilumised 5

ndaganindnwide Uledn nssnwalee
microsurgical clipping L¥ianz NlwgUaefiangwaendi

a da < |

50 1J, aneurysm NHNIWIALANNIT 10-12 H.H., ante-
rior circulation, wide-neck aneurysm 115848 branches
98NN aneurysm necks 738 sac, §UIBABILHT
T5A907L " 896 BNT1THARALAZATILHIN1TS A L1

aIwNNHUSE Un1SaIA1SSAW
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o
1 g

A159N1 5 U avedlun1sidanisnissnunlag microsurgical clipping 158 endovascular treatment

Author Type Microsurgical clipping Endovascular management

Ajiboye et al.*' /2015 Review Article Age < 50 Years Several medical morbidity

Small aneurysms (< 10 mm.) Narrow neck
Anterior circulation
Wide-neck aneurysms or branches
from aneurysm sac/neck
Thompson et al.** /2015 Original article Age < 50 years Perform in high volume center
Size < 12 mm.
Anterior circulation
Perform in high volume center
Nars et al.”® /2016

Original article Age < 50 years Age > 50 years

Small aneurysms (< 10 mm.) Patients with surgical risk
Anterior circulation Narrow neck aneurysm
Wide-neck aneurysms or branches Posterior circulation location

from aneurysm sac/neck

n155nw1lAe endovascular treatment L¥§N1 phasis on sex, age, comorbidity, country, and time

o o oy da ] & vy da d period: a systematic review and meta-analysis. Lan-
msuglignie1gn1nnan 50 U, dUienianL e
cet Neurol 2011,10:626-36.

931ANIEN Iffﬂ, osterior circulation, narrow neck an-
o P 2. Jakubowski J, Kendall B. Coincidental aneurysms with

eurysm WATAITYIINISSNEI I 01WNNYININ155A¥N tumours of pituitary origin. J Neurol Neurosurg Psy-

Wudsedn chiatry 1978:41:972-8.

3. Connolly ES, Solomon RA. Management of unruptured
aneurysms, in management of cerebral aneurysms.

Saunders 2004:271-85.

un suU (Conclusion)

N19Ma15a 1913550 w15U98 unruptured intrac-
4. Chason JL, Hindman WM. Berry aneurysms of the circle

ranial aneurysm (UIA) AIIMAITUIINAIINL " B9
289n15%6AN (natural history) WAZAIINL~ 899NN
Snwuuusng 7 dedanacne Tnand ginnslinenens
swwsnlmduilagiuannd a luewiananaddoys
A9 WiasNawrnlwnsam ulalunnslinissnen
Wasuwll fiudss mAssunnsaIslinsinas
NAIIBNSH19 70819 s wawRenaliinuans
i afugiae
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Abstract

Postoperative Adrenal Insufficiency after Sellar and Parasellar Surgery: Prevalence and Result of
Perioperative Glucocorticoid Replacement

Background: Postoperative adrenal insufficiency is an important complication after sellar and parasellar
surgery. Currently, the role of perioperative glucocorticoid replacement is still unproven.

Objective: To study prevalence of postoperative adrenal insufficiency and result of perioperative gluco-
corticoid replacement in patients with normal preoperative hypothalamic-pituitary-adrenal (HPA) axis functions
undergoing sellar and parasellar surgery.

Methods: A retrospective cohort study was conducted to assess postoperative adrenal insufficiency in
patients who underwent sellar and parasellar surgery in Phramongkutklao Hospital between 2010 to 2016.
Losgistic regression was used to analyse the correlation between postoperative adrenal insufficiency and sev-
eral factors, including perioperative glucocorticoid replacement.

Results: Of 79 patients, 13 patients (1 6.5%) were treated by transcranial surgery and 66 patients
(83.5%) were treated by transsphenoidal surgery. The pathological diagnosis was non-functioning pituitary
adenoma in 60.8%, growth hormone (GH)—secreting pituitary adenoma in 10.1%, prolactinoma in 2.5%,
thyrotroph pituitary adenoma in 1.3%, craniopharyngioma in 5.1%, Rathke’s cleft cyst in 7.6%, meningioma in
10.1%, and schwannoma in 2.5%.

Fifteen patients (1 9%) had postoperative adrenal insufficiency. Perioperative glucocorticoid replacement
was associated with lower rate of postoperative adrenal insufficiency, but this correlation was not statistically
significant (OR = 0.63, 95%Cl 0.58-9.57, p-value 0.338). In multivariate analysis, only patients with
postoperative central diabetes insipidus had significantly higher rate of postoperative adrenal insufficiency
(adjusted OR = 8.512, 95%Cl 2.211-32.769, p-value 0.002). Furthermore, perioperative glucocorticoid
replacement was not associated with any postoperative complications.

Conclusion: Routine perioperative glucocorticoid replacement is not necessary in patients undergoing
sellar and parasellar surgery if preoperative adrenal function is intact. In this study, we found significant corre—
lation between postoperative central diabetes insipidus and postoperative adrenal insufficiency.

Keywords: Postoperative adrenal insufficiency, perioperative glucocorticoid replacement, sellar and

parasellar surgery
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Variables

Number

Variables

Number

Number of patients
Gender
Male
Female
Age (year)
Mean + SD
Median (min, max)

79 (100%)

32 (40.5%)
47 (59.5%)

47.28 + 14.36
47 (19, 77)

Preoperative 8 A.M. cortisol level (mcg/dL)

Mean + SD

Median (min, max)
Need ACTH stimulation test

Yes

No
Type of surgery

Transcranial surgery

Transsphenoidal surgery
Degree of resection

Total removal

Subtotal removal

Biopsy
Operative time (minute)

Mean + SD

Median (min, max)
Diabetes mellitus
Hypertension
Cardiovascular disease
Chronic kidney disease
Other underlying diseases
Tumor size (millimeter)

Mean + SD

Median (min, max)

Size < 25 mm

Size 2 25 mm

13.4£6.1

11.95 (3.67, 33.14)

54 (68.4%)
25 (31.6%)

13 (16.5%)
66 (83.5%)

37 (46.8%)
40 (50.6%)
2 (2.5%)

315.97 £ 128.39
270 (135, 720)
16 (20.3%)
31 (39.2%)

0 (0%)

0 (0%)

13 (16.5%)

29.47 +13.57
26 (9, 79)
32 (40.5%)
47 (59.5)

Preoperative neurological deficit
Perioperative glucocorticoid replacement
Apoplexy
Recurrent or residual tumor
Pathological diagnosis

Non-functioning pituitary adenoma

58 (73.4%)
60 (75.9%)
4 (5.1%)
19 (24.1%)

48 (60.8%)

GH-secreting pituitary adenoma (acromegaly) 8 (10.1%)

Prolactinoma
Thyrotroph pituitary adenoma
Craniopharyngioma
Rathke’s cleft cyst
Germ cell tumor
Meningioma
Metastatic tumor
Others

Postoperative 8 A.M. cortisol level (mcg/dL)
11.21 + 8.33
10.45 (0.13, 46.57)

Mean = SD
Median (min, max)
Postoperative adrenal insufficiency
Persistent
Temporary
Medical complications
Hyperglycemia
Septicemia
Central deabetes insipidus
Other medical complications
Surgical complications
Cerebrospinal fluid leakage
Surgical wound problems
Intracranial hemorrhage

Other surgical complications

2 (2.5%)
1(1.3%)
4 (5.1%)
6 (7.6%)
0 (O%)
8 (10.1%)
0 (O%)
2 (2.5%)

15 (19%)
11 (13.9%)
4 (5.1%)

14 (17.7%)
7 (8.9%)
25 (31.6%)
5 (6.3%)

12 (15.2%)
1 (1.3%)
2 (2.5%)
2 (2.5%)

WURANMNARUNANI9T2UUUSE IMNDURIARTININ 58
598 (73.4%) finzidensannieluiissannse
We1s AW 4 578 (5.1%) \asannionens am
Wu uinduiudinie uiindesy 19 518
(24.1%) Angwuaedeildsuainglanesinass

NALNWIENININIER 60 518 (75.9%)

N193%adBa1nn1Ins198 wilantewesinen
wuLtn non-functioning pituitary adenoma 48 318
(60.8%), GH-secreting pituitary adenoma %38 ac-
romegaly 8 518 (10.1%), prolactinoma 2 518 (2.5%),
thyrotroph pituitary adenoma 1 518 (1.3%), cran-

iopharyngioma 4 518 (5.1%), Rathke’s cleft cyst 6
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518 (7.6%), meningioma 8 518 (10.1%) Wae
schwannoma 2 518 (2.5%)
wunfjucﬁ"gaﬁi’mﬁﬁmazwéaaaaﬂwuﬂa%ﬁﬁaa
NAINIER 15 978 (19%) ImﬂLLﬂaLﬂunijﬁﬁn’m
N309805INBABS AZEANAINIAADEIIAT2S 11 578
(13.9%) LLaznEiuﬁﬁmazw%aaaaﬂuuﬂa%ﬁﬂaa
MROKEATIATII 4 318 (5.1%) naNsIag19sAT 8
AM. cortisol level WadHNBALRRE 11.21 + 8.33 mcg/
dL fAnsisagIwd 10.45 meg/dl Tu wrninaz
WNINdauN1981gINIIH wunzealwion 14
918 (17.7%) msemdeluwnssu 1ien 7 18 (8.9%)
A12LUNAR 25 918 (31.6%) WAZN1IZUNINTDUNI
o1gsn3sndng laun Tsavasmben sesfiu nnaz
U WAAIHIAR N1IENIDITaSINBINARAIEGR T1I%
5 518 (6.3%) IN1IZUNINTOUNNAALNITH WU
ns3zasinaalAes Nes 12 318 (15.2%) N156iR
dagaunaian 1318 (1.3%) n1sfiiensenly xag
2 578 (2.5%) waznisfiunAsiulnge ses 2 s

(2.5%)

(%
=] v

s1eaziBendayanN wg1waoogUie Al A9l

a9 a

A1919N 2

1 Normal postoperative adrenal
function

# Permanent postoperative
adrenal insufficiency

S Temporary postoperative
adrenal insufficiency

LLNuﬂNﬁ1 LLN%Qﬁ'NﬂﬂNLL ﬂﬂﬂ?’lNﬂiﬂﬂE]\‘]ﬂTJSWéEN

goslawaasfgoanasunnluguaeNdinens
awavsnugiwnzlnandswelnanonls

NDINLANSUNITINWIA83ENISEHAR

INNITHIAMH “NRWSILNININ1IENTBITa5INH
AOSRTEANAIHIARIUNISIREINglARa SRR EANALNY
521310616 R wuIduwilibanunznIages lum
poshgoanasininanasiofinislieinglarasiness
NALNKIEAINENAR WALNHWEY An1e G5 (OR =
0.63, 95%Cl 0.58-9.57, p-value 0.338) uaziila
N1SILATITAAIIN  NAWGWUU univariate analysis
FENININNIENT BI85 INWABS AYEA VAIKNIARNU
tagesn9 lawn wwe 818 NARTIA 8 A.M. cortisol level
RowHAR #HA289n15HAR USN1niiiasonnde
wend amfsmeanll szezaildluniskisa lsa
Usz8189619 auInzeoLiiosonnionens AW s
HpnuiinunfzeessuuUse MNaweIAn N15HLRaR
sanneluwilasanvdened A wissenwdane s

nwiinduiludinia wiindony nsidedenig
WeEINET UATHAUNINTORANUNAIHIAA WUIH
W ENHANTSIRIRENINENEIN8191. D% craniopharyn-
gioma WAZAIIWUANIIZLUNE ANAIHIGR T8 AN
“NAnSAUNITNIaTaslawARsRaavia ARt
fivte AN 88 (p-value<0.05) Tmewuditasan
#9%A craniopharyngioma AN HWWSAUNITLAR
AMIENIe9gaslNkAD SR anaIHIAANINGY 4.69 11N
diowieuiunend awaiindu (OR = 4.69, 95%Cl
2.18-10.1, p-value 0.020) WAZNIIATIANUNIIL
WNTARAINIARRNAIIN  NABEAUNISIARATIZNT B
goslunmAosAgoaratiaANINgn 5.94 i1 1ie
Weuiunsdinldfiniziuniandsingna (Or = 5.94,
95%Cl 2.1-16.83, p-value<0.001) usad1elsina
WWeriuUsne a9nrn1s3AsIZRLUY multivariate
analysis WUITHLNGINISNUNIICLUIAARAIN 16 B
W7 S9N TN WS A UAIIZNT 0T8T TN
RashreanacinAnad1sie MAne 88 laewuin

UM ASIANUNIISLUITAVAIEARNAINN  NNWS

a

¢

a

AUNI9EN mmazw%aaaaﬂuuﬂa%ﬁﬁaa%é’ashﬁrﬂmn

2uis 8.512 111 (adjusted OR = 8.512, 95%Cl
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AN5199 3 N153LAT12HANN “NRWSIUU univariate analysis 5:%31910a38619 A UNIZNIBIgRS N nABS AT AT AIHAR

Variables Postoperative adrenal insufficiency OR (95%CI) p-value
Yes No
(n=15) (n=64)
Gender
Male 4 (26.7%) 28 (43.7%)  0.53(0.19, 1.53) 0.259
Female 11 (73.3%) 36 (56.3%) 1.87 (0.65, 5.36) 0.259
Age, Mean + SD 46.53 + 11.39 47.45 * 15.04 1 (0.96, 1.04) 0.822
Preoperative cortisol level, Mean + SD 11.5+4.77 13.84+6.32 0.93(0.83, 1.04) 0.187
Median (min, max) 11.72 12.03
(3.67, 19.86) (5, 33.14)
Need ACTH stimulation test
Yes 11 (73.3%) 43 (67.2%) 1.27 (0.45, 3.61) 0.764
No 4 (26.7%) 21 (32.8%) 0.79 (0.28, 2.23) 0.764
Type of surgery
Transcranial surgery 4 (26.7%) 9 (14.1%) 1.85 (0.69, 4.91) 0.256
Transsphenoidal surgery 11 (73.3%) 55 (85.9%) 0.54 (0.2, 1.44) 0.256
Degree of resection
Total removal 7 (46.7%) 30 (46.9%) 0.99 (0.4, 2.48) 1
Subtotal removal 8 (53.3%) 32 (50%) 1.11 (0.45, 2.78) 1
Biopsy 0 (0%) 2 (3.1%) 0(0,1) 1
Operative time (minute), Mean £ SD 351.67 £ 150.72 307.61 £ 122.41 1(1,1.01) 0.236
Median (min, max) 270 270
(195, 615) (135, 720)
Diabetes mellitus 3 (20%) 13 (20.3%) 0.98 (0.31, 3.08) 1
Hypertension 5 (33.3%) 26 (40.6%)  0.77 (0.29, 2.05) 0.771
Cardiovascular disease 0 (0%) 0 (0%) NA NA
Chronic kidney disease 0 (0%) 0 (0%) NA NA
Other underlying diseases 3 (20%) 10 (15.6%) 1.27 (0.42, 3.88) 0.704
Tumor size (millimeter), Mean £ SD 34.33 £ 15.62 28.33+12.92 1.03(0.99, 1.07) 0.120
Median (min, max) 32 (16, 79) 25.5 (9, 70)
Size < 25 mm 3 (20%) 29 (45.3%) 0.3 (0.08, 1.17) 0.084
Size > 25 mm 12 (80%) 35 (54.7%) 3.31(0.85,12.88) 0.084
Preoperative neurological deficit 13 (86.7%) 45 (70.3%) 2.35 (0.58, 9.57) 0.33
Perioperative glucocorticoid replacement 10 (66.7%) 50 (78.1%)  0.63(0.25, 1.62) 0.338
Apoplexy 1(6.7%) 3 (4.7%) 1.34 (0.23, 7.8) 0.577
Recurrent or residual tumor 3 (20%) 16 (25%) 0.79 (0.25, 2.51) 1
Pathological diagnosis
Non-functioning pituitary adenoma 7 (46.7%) 41 (64.1%) 0.57 (0.23, 1.4) 0.249
GH-secreting pituitary adenoma (acromegaly) 1 (6.7%) 7 (10.9%) 0.63 (0.1, 4.21) 1
Prolactinoma 1(6.7%) 1(1.6%) 2.75 (0.64, 11.9) 0.346
Thyrotroph pituitary adenoma 1(6.7%) 0 (0%) 5.57 (3.47, 8.95) 0.19
Craniopharyngioma 3 (20%) 1(1.6%) 4.69 (2.18,10.1)  0.020*

Rathke’s cleft cyst 1(6.7%) 5(7.8%) 0.87 (0.14, 5.53) 1
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A15719% 3 (6id) NISILATIHAIIN  NAWSUUU

univariate analysis 5213191338619 i UNIENIBITRS LuwABS ATaANAd

HIAR
Variables Postoperative adrenal insufficiency OR (95%Cl) p-value
Yes No
(n=15) (n=64)
Germ cell tumor 0 (0%) 0 (0%) NA NA
Meningioma 1(6.7%) 7 (10.9%) 0.63 (0.1, 4.21) 1
Metastatic tumor 0 (0%) 0 (0%) NA NA
Others 0 (0%) 2 (3.1%) 0(0,1) 1
Medical complications
Hyperglycemia 3 (20%) 11 (17.2%) 1.16 (0.38, 3.58) 0.723
Septicemia 3 (20%) 4 (6.3%) 2.57 (0.95,6.98) 0.122
Central diabetes insipidus 11 (73.3%) 14 (21.9%) 5.94 (2.1,16.83) <0.001*
Other medical complications 3 (20%) 2 (3.1%) 3.7 (0.53, 8.95) 0.065
Surgical complications
Cerebrospinal fluid leakage 3 (20%) 9 (14.1%) 1.4 (0.46, 4.22) 0.689
Surgical wound problems 0 (0%) 1 (1.6%) 0(0,1) 1
Intracranial hemorrhage 0 (0%) 2 (3.1%) 0(0,1) 1
Other surgical complications 1 (6.7%) 1 (1.6%) 2.75 (0.64,11.9) 0.346

dl =} o s s o 1 J a
AN NN 4 NIFIATICHAITN NAWSUUU multivariate analysis 321319t 1898NAWA craniopharyngioma LALNIIAITIINUNTIL

WIIANAENBANUNISARNTIENTBIToS N wABS AT A aIHAA

Variables Adjusted OR (95%Cl) p-value
Craniopharyngioma 5.565 (0.403, 76.753) 0.200
Central diabetes insipidus 8.512 (2.211, 32.769) 0.002*

A151991 5 AN WUSszndnsleInglaRashmaANALIRIERIRIARAUAIZUNSNFoUTINUATIEREINTIHIG A

Variables Perioperative glucocorticoid replacement OR (95%CI) p-value
Yes (n=60) No (n=19)

Medical complications
Hyperglycemia 13 (21.7%) 1 (5.3%) 1.28 (1.04, 1.58) 0.168
Septicemia 6 (10.0%) 1 (5.3%) 1.14 (0.82, 1.59) 1
Central DI 19 (31.7%) 6 (31.6%) 1(0.77,1.31) 1
Other medical complications 4 (6.7%) 1 (5.3%) 1.06 (0.67, 1.67) 1

Surgical complications
CSF leakage 9 (15.0%) 3(15.8%) 0.99 (0.69, 1.4) 1
Surgical wound problems 1(1.7%) 0 (0%) 1.32 (1.17, 1.5) 1
Intracranial hemorrhage 2 (3.3%) 0 (0%) 1.33 (1.17,1.51) 1
Other surgical complications 2 (3.3%) 0 (0%) 1.33 (1.17,1.51) 1
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2.211-32.769, p-value 0.002)

51982 8 8RALA BT UNIITIATIZR AN NS
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Update of Glioma Treatment
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