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% 1. PICO ] i g8 N AN HERR AR o

Inclusion criteria

Exclusion criteria

PICO | (1) Observational/cohort studies?
(2) Prospective registry studies
(3) Meta-analyses
(4) Studies with =50 patients
(5) Studies on saccular unruptured aneurysms
PICO 2 (1) Observational® or cohort studies reporting on
a functional outcome scale
(2) Case-control studies (prospective) reporting
on a functional outcome scale
(3) Randomised studies reporting on a functional
outcome scale (4) prospective registry studies
(5) meta-analyses reporting on a functional
outcome scale
(6) Studies with =50 patients
(7) Studies on saccular unruptured aneurysms
PICO 3-5 (1) Observational/cohort studies® (2) prospective

case-control studies

(3) Randomised studies

(4) Prospective registry studies; (5) meta-analyses
of studies mentioned under |4

(6) Cohort studies including >50 patients (RCTs
can have less patients)

(7) Studies on saccular unruptured aneurysms

(1) Studies with retrospective case finding (2) studies on
> 10% fusiform or dissecting aneurysms

(3) Studies reporting exclusively on aneurysms associated with
arteriovenous malformations or in populations with specific
diseases (such as collagen disorders, Moyamoya disease or
syndrome, dwarfism or autoimmune disorders)

(4) Studies in which previously ruptured aneurysms could not
be distinguished from additional UIA

(1) Retrospective studies
(2) Single-centre studies

(3) Studies on >10% fusiform or dissecting aneurysms

(4) Studies reporting on aneurysms associated with
arteriovenous malformations or in populations with specific
diseases (such as collagen disorders, Moyamoya disease or
syndrome, dwarfism or autoimmune disorders)

(5) Studies in which previously ruptured aneurysms could not
be distinguished from additional UIA

(6) Studies in which treatment outcome was not reported
separately for ruptured and unruptured aneurysms

(I) Retrospective patient identification

(2) Studies on >10% fusiform or dissecting aneurysms

(3) Studies reporting on aneurysms associated with
arteriovenous malformations or in populations with specific
diseases (such as collagen disorders, Moyamoya disease or
syndrome, dwarfism or autoimmune disorders)

(4) Studies in which patients with previously ruptured
aneurysms could not be distinguished from those with only
unruptured aneurysms

(5) Studies in which outcomes were not reported separately
for ruptured and unruptured aneurysms
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R 2 VPAH P Bl bR I 1) 0 2R3 PR TS Ak (WL 28 ) BA S T 9

Study Participants Women Proportion of Population Minimum and/ Mean/median  Rupture Patient-
(n) (%) patients not treated or maximum  aneurysm size events years
with aneurysm aneurysm size  (diameter,
occlusion (%) (mm) mm)
Wiebers et al. 2% 1692 75 42% (1692/4060) European =2° 74+69 51 6544
and North
American
Broderick et al.?* 113 66 - North =2 NA® 2 167
American,
Australian,
Austra-Asian
Sonobe et al.2 374 64 84% (374/446) Japanese <5 33*09 7 1306
Morita et al.?' 5720 68 63% (4195/6697) Japanese >3 57+36 I 11,684
Giiresir et al.2° 263 78 Germans <7 NA¢ 3 1500
Ishibashi et al."® 603 71 Japanese =2 NA® 19 1406
Rinaldo et al.'® 214 66 North 2-45 NA 8 884
American
Murayama et al.'® 1556 68 87% (1960/2252) Japanese >2 34+22 56 7368
Juvela et al.'” 142 54 - Finnish 2-26 5.1+37 34 3064
/N B E A ARG, NS Ik (2.0%) 52 BE P (1.6%) -
*859 111 i E BRI KN =12 mm, RA5 5 44 ik 3
TR T EEET 7 2K
BT, R R e R B 3.6+ 1.7 mm, BEZRSHNKR B AT E AN 341 mm.
TARIIERKR LM< 5mm). 13.1% M EB0R /N T 8T 10
2 SHPNIS ST
Study n N weight ES(95%CI)
Rinaldo 2016/2020 8 214 7.71% 0.90 (0.46-1.78) ——
Juvela 2019 34 142 13.08% 1.11(0.80-1.55) ——
Murayama 2016 56 1556 15.67% 0.76 (0.59-0.99) -+
Guresir 2013 3 384 10.11% 0.20(0.07-059) —
Ishibashi 2013 26 603 981% 1.85(1.27-2.70) ——
Morita 2012 111 5720 16.53% 0.95(0.79-1.14) =
Sonobe 2010 7 374 948% 0.54(0.26-1.10) —
Broderick 2009 2 113 222% 1.20(0.33-4.26)
Wiebers 2003 62 1692 15.40% 0.78 (0.59-1.02) -
Total 309 8886 100% 0.81(0.61-1.05) <>
F=73.3%, p=0.000 r T T T 1
0.07 050 100 200 450
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2K B ke SR T T (K RS, DR e 7 R A AR AT
BEVIRE, JFAE 10% /AT EHAST . AR, A S
BRI S O BERARE R T UIA 3, BO9MUA sk e
WERJAIN SAH BEAENIIEIT IR MR LA W EAE
(R A RS A v RO BB U o DRI, S A 3
ARV IR RS- i LA AN R

VIR e e 2
H AT IE %A ¢ U BEHL RIS, B BT A S M W
E%;y\%%%Eﬁﬁ%ﬁ%tMLmﬁ%Wﬁw%%
EY SR = I

— T IE 72 JE A7 (1 B8 AL B L5 (Clinical Trials.gov A7 14
5:NCT01139892):K UIA HEBEHL /i 2 2 i F AR e e m
M WIRTT (bREZR B . o B 2k B S e di Bh 4k JEl), 1
260 ZitkIEE A 136 L AALEHRE 14 BEdE, 104
o 1M RO, 7RI R B R 1
ERE AL S “HRITRM ,
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TR T R WCE SR (A A8 4 T A5 506 97 20 Jk 88 1) ) 4 2k
UL (B) it i 397 161 1 Ay o L 5k (C) B 1 40 T % Bk B k2 % 1
ZfkIE . 48 Bl EFE A 5 B1(10%;95% Cl 3-23) iRt
TR, 56 %94 10 4i(18%;95% CI 9-30) ML 4 1497
(OR 0.54;95% ci 0.1-1.9). KE 4 FWHERIT 5 M4 T)
REBLL, 65 Bl A A 16 $1(25%;95% Cl 15-37) & F
A, 69 Bl 7 41(10%;95% CI 4-20), 14EFHEARGE
SR mRS >2), 48 il EFE AT 2 151(4.2%;95% CI 1-14) %
WANEL, 56 B 2 51(3.6%;95% CI 0-12)fE A F ARG
.

55— A AL R EE 7R 4 T RGN 450 44 B Y
78 GBANLAL G, T A R R R ik R T
TR (BB RS “REmEER” , &

H A Re ARG (A BUR A AN ) BEILE P 2E (PVO).

DA FF SR SFIRTT . WA bR R R 2 iA
NEERBEWMNTEM R . ZHRE D EEN LN
GRM—NEEARML R FEZELS8 3AR
MIFET- SR #(MRS > 2). £ BT L s 2 s KR 58 4 5
Pl 5e A A1 (3-12 N H) S G LT REZE s (MRS P4 =2)
Mgia R, ™ 75 ATEAT I (R4 3 e B8 52 7 iR T
(¥ 8 O 12 44(16%)7E 3 S A IFAET: (n = 8) Bk #i(n = 4)
B, RI4E k. 4, 39 & EE WAL ELE A,
39 4 B EWREN A TR R AR e 24, Hh BHES(n
= 25). BRI HZEMN = 10)ME T = 4). ST TR
IR TiEA:38 ZRENL BRI MR B R 16 4
(42.1%)(95% CI 26.7-59.1) A e 1A £ F Z 48 5L, 1 43 Bic 3
PRAEVRIT AL 39 BEFE A 14 4(35.9%) K AEIA R F 2
25 11.(95% Cl 21.7-52.9).

B9

WA T WO SRMERE TS, AR A T S R b
#E, A T BT ARMIME N UIA HZERHRESR, H
B X W AE YT 77 AT L. 245 e RIS MR F AN
8 7 N IRIT R AR EE . 3 iR 2)7E = T
B SR F R A R R LS YR T R A, R AR
FARMEGIME NBITH OR 20514 1.49 (95% CI 0.59-
3.75). BV 34 H EThEEA R 45 R (2 L mRS 3 - 6)
) OR & 1.45 (95% CI 0.63-3.31)#1 34> WAET-¥) OR Ky
0.80(0.38-1.68).

null(B 2 - 4,3 3FIER 4)iX Lo MR 72 R 0B F AR 5
B kIR S A A 2 . W TAT M YR, 7 TR TR T
SEANIKRZE, BHIERN 72% (95% Cl 60-84), 710
WAk 7 BT ARIWIZ o (8%;7E 6 W7+, RJF 3 - 12
AN HATEAS B (G LA mRS 3 - 6) (95% Cl 6-10) (2.4%;95%
Cl 1.6-3.6)( 5-7). Wil T AREUME A ke ZES) KR 5 B ik
JRRBRI) J L 28 A AR I 1 s

FRATA IR 114 T [m] ot A 01 S 42 0 7 19 2% 4
LR W R 1A RIGTT HIOE R AU R, X
BB 7S AL 4G 106,433 7] 108,263 ANz kR 5 i dl . 28
XTI IRTT (74 TR ), IR IKIERRE BTS2 4.96%
(95% CI 4.00-6.12), st N 0.30% (95% CI 0.20 - 0.40),
IR IE R fE K N R A L (& F OR 4 1.06 (95% ClI
1.01-1.11)). ##JRJE(OR Hy 1.81 (95% CI 1.05-3.13)). i/
IfJE(OR Ay 1.76 (95% Cl y 1.3-2.37)) oiE& IFEE(OR A
2.27 (95% CI & 1.53-3.37)) shMkJ& 20 % (>4 mm Bk 30 5
t>1.5;0R 1.71 (95% Cl 1.38-2.11). J& 7 #F 5l bk & (OR
1.42 (95% CI 1.15-1.74). SC4E4i8h#%4(OR 1.82 (95% ClI
1.16-2.85)) il 3 424 A\ A (OR 3.43 (95% CI 1.45-8.09)).

X RAAMEHNATT (54 TURFAL), PRI A R RS N
8.34% (95% CI 6.25 ~ 11.10), L% 0.10% (95% CI 0.00
~ 0.20). 5 R GAMRHAIT IR R KRS A 5C 1 R 3 A A RS
(OR HF4EH i1 1.02 (95% CI 1.01-1.02)). Z%(OR 0.43 (95%
Cl 0.32-0.85)). #tI YRS (OR 2.14 (95% CI 1.13-4.06)).
FiltIA 77 (OR 6.36 (95% CI 2.55-15.85)). Wi 4H(OR 1.95 (95%
Cl 1.36-2.79). il /E(OR 1.45 (95% CI 1.03-2.03)). #i &
J%(OR 2.38 (95% Cl 1.54-3.67)). Felf 0 /1 FEH(OR 2.71
(95% CI 1.57-4.69). J&shlikJ& fii E(OR 7.25 (95% CI 3.70-
14.20)) A3} k8 45 1L (OR 2.89 (95% Cl 1.35-6.18)).

B 5 3710 A P AR I L, R ) R SRR R G
I 75 12 19 B BAAE S8 3 o BHRI BT A I A8 YR 7 7 207 T A
FEMNARRZNELEY, XERZFRTEEREE,
32

M ANBEIT SRR i S SRR, X R 2 L SR
K, IR RFAT R MR SKFRREGE
—A R, ERA RS, EAREASEFE S RE, A
REPLBLI T AR, FERFELNEE S, BEALS
AT BT RAEFR L — BRI S 5 sd . feftan &
FHIE S M)A . EHE. M. g, Bl
AN E P S I (2) S At 45 SRR ] A A4
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% 3. Xt PICO 2 #4752 s/ M BRI 7L 5 5 3 B SRR AT

Study Study design Treatment Participants  VWomen (%) Aneurysm size Periprocedural
(n) range (mm) stroke
Wiebers et al.2#  Observational No treatment, EVT, MST 4060 76 2-=25mm MST: 286/1917
(range) EVT: 36/451
Brilstra et al.® Observational  EVT, MST 51 75 0->25 (range) MST: 11/32
EVT: 3/19
Gallas et al.3 Observational  EVT 302 63 NA® EVT: 36/302
Guglielmi detachable coils
Gentric et al.¥ Observational EVT 107 69 NA¢ EVT: 6/107
Stent assisted coilling
Hetts et al.®® Observational  EVT 361 77 4-20 (range) EVT: 22/361
Stent assisted coil, simple
coil
Poncyljusz et al.**  Observational EVT 78 73 NA -
LVIS and LVIS Jr. stents
Darsaut et al.” RCT EVT, MST 136 69 3-25 (range) MST: 3/65
EVT: 7/69
Pumar et al.* Observational EVT 104 75 <10mm EVT: 7/104
SILK flow diverter
Hanel et al.*! Observational EVT 141 88 <I2mm? -
Pipeline embolisation
device for wide necked
aneurysms
EVTA WIGSTMST: RAMHATT INAATT HRCT: B HE 5 .
S NIRRT AR SR, IS I I (2.0%) 52 22 9 (1.6%) «
OFIKRE<10 2Kl 7RIS 5 .
BT <6 mm i 52%. 7 - 12mm (¥15 K 5 16%-
Study n N n N Weight OR(95%CI)
(MST) (MST) (EVT) (EVT)
Darsaut 2017 3 65 7 69 245% 049(0.11-1.73) —l—
Brilstra 2004 1 32 3 19 238% 279(0.67-11.71) N
Wiebers 2003 286 1917 36 451 51.7% 2.02(1.41-291) =
Total 300 2014 46 539 100.0% 1.49(0.59-3.75) -
F=58%, p=0.09 r T T T m
0.1 05 10 50 10.0
<-favours favours ->

microsurgical repair  endovascular repair

B 2. ST AR RRIEE S M N s oS 5 5 B T AR A b XU 2 T8 PICO 2 K &
N: 40N 25 MST: AN EHATT EVT- M AT CL B 45 X 8] OR: L L

R S PR i AL A6 35 () EE B0 (3) A WA O R
42

i Lpng, X UIA BE AT BT AR A&
AR R, HATHIE e et b AR
WEF R . RS RCT LA B8l JF R RoR AR —
Mia T AAEIRIR AR L RA MRS, HliT ok
P AR, Biksh= g, #

null (AL, GESR I BREARRAR. 5 —utlds, i
TSRS B, O RIT SO, BT %
2R AT R ZR IR RS KRR W], RSB HoAh
IAYT 7 ST CLRE ZE B bkoRg HLXSHIC T T 5 RN
RrAOE DL, A B AR A i SCAGia T, (HIESE thak
Hb o BAIAREIINK EH I EE
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Study n N n N Weight OR(95%CI)
(MST) (MST) (EVT) (EVT)

Darsaut 2017 2 48 2 58 17.1% 1.22(0.17-8.98) L

Brilstra 2004 5 322 19 223% 1.57(0.27-9.04) bd

Wiebers 2003 25 1917 4 451 60.6% 1.48(0.51-4.26) ——

Total 32 1997 8 528 100.0% 1.45(0.63-3.31) -

F=0%, p=0.98 T T T T 1
0.15 050 1.00 500 10.00
<-favours favours ->

microsurgical repair  endovascular repair
B 3. PICO 2251 NallliiEiE ML, LMTFRIMEEE S5HUiED 3/MNHEARMAETEIIET (MRS 3 - 6)2 A%
N: 254N 25 ST B R A 7-EVT: 8 B 387 7:C 1 B X [ OR:- LA L

Study n N n N Weight OR(95%CI)
(MST) (MST) (EVT) (EVT)

Darsaut2017 1 65 1 69 7.0% 1.06(0.07-17.35) =

Brilstra2004 0 32 1 19 52% 0.19(0.01-4.90)

Wiebers 2003 29 1917 8 451 87.8% 0.85(0.39-1.87) ——-
<>

Total 30 2014 10 539 100.0% 0.80(0.38-1.68)
F=0%, p=0.66 r T T e B
0.01 0.10 0.50 5.0015.00

<-favours favours ->
microsurgical repair  endovascular repair

B 4. 5ifEAsIKEEEML, BRTFARSBORER S5 3N H NAETZ I PICO 2 K&,
N: FEEEN: & 2 HMST R AIMRRATT EVTILA P IRYTCL B 5 X I, OR: LA LL .

Study weight ES(95%CI)

Hanel 2020 14.69% 0.82 (0.75-0.87) — -
Pumar2018  14.55% 0.88 (0.80-0.94) — -
Darsaut 2017  12.70% 0.59 (0.45-0.72) 2

Poncyljusz 2015 14.22% 0.82 (0.72-0.89) — .
Hetts 2014 14.83% 0.47 (0.42-053) —=—

Gentric2013  14.13% 0.74 (0.64-0.82) —_——
Gallas 2008  14.88% 0.69 (0.64-0.75) - —

Total 100% 0.72 (0.60-0.84) ——mE—

F=94.6%, p=0.000

T T T 1
0.40 0.50 0.75 1.00

B 50 7RV R 2 KR 8 I IR IOWE T, 3 A A B PICO 2 FHZE R,
N: FEAFEEN: 2 2 40,CL B A X ES AL v IR0k 72 42 P 26 4.

FERATRZ R Hrep, R POy U i 58 4 null A EL At Bl R B 1) 2 51 B0 GE 25 B 1 A8
AFFGRIT T R (A BRSO BN G BRI PRIZE . XS8R 1 RpE R AT B bl P T 3 i i
SO A B R TR IT) o far, XK AR T B LB AT 75 50
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Study n N weight ES(95%CI)
Pumar2018 7 104 10.90% 0.07 (0.03-0.13) < '
Darsaut2017 7 69 8.00% 0.10(0.05-0.19)
Hetts 2014 22 361 22.33% 0.06(0.04-0.09) —&—
Gentric2013 6 107 11.12% 0.06 (0.03-0.12)
Gallas 2008 36 302 20.62% 0.12(0.09-0.16) —-
Brilstra2004 3 19 263% 0.16(0.06-0.38)
Wiebers 2003 36 451 24.41% 0.08 (0.06-0.11) ——
Total 78 943 100% 0.08 (0.06-0.10) E s
F=40.4%, p=0.122 r T T 1
0.02 0.10 0.20 040
% ;%é’ ygﬁﬁﬁWﬂ&%ﬁ%‘ﬂu%lﬂwﬁﬁﬁ%ﬂﬁqﬂ%ﬁ/ﬁﬂﬁﬁiﬂ%#ﬁi$
N: JHAEHEN: 80 251 B X ES: A Ao it B2k
Study n N weight ES(95%CI)
Hanel 2020 2 139 18.27% 0.01(0.00-0.05) < L)
Darsaut2017 2 58 11.85% 0.03(0.01-0.12)
Hetts 2014 14 330 2361% 0.04(0.03-0.07) -
Gentric2013 2 100 15.86% 0.02(0.01-0.07)
Brilstra2004 2 19 536% 0.11(0.03-0.31) —
Wiebers 2003 4 451 25.04% 0.01(0.00-0.02) <
Total 26 1097 100% 0.02(0.01-0.04) i
PF=63.65%, p=0.02 r T ™
0.001 0.010 0.050

Bl 7. PEAL I IR YT RIS 1) PICO 2 A R 45 RS R AR BT A

A 20 JK RS -
N: AN 2220 C1 B R X RLES A RERF I fli iR 2L

KT REGRTT I RAE . MR R, LR e N
TG T (K9 58 A PR I R PR XS IR 1k % Sl B ARG
T, IF HIE SR A B B R A IR RORE (1 U
RT3 5 G e WEOR [K . SR, i T e 4L
ok B EE I FU T AR BEAUG B, TR IR FAE
ey AR, S EL BB T IF A Al R B 1A A
R B AR HAR . V6T IR RO A0 fa 6 A 3Dt (B 45 3 ik
JRRFE) A2 LS R MR T RVR T Z B AR, 3K
R TR IR T T AR . bk S A AR YT R
B A S AR T I RS FEARAT 5% o 98 S92 (A2 I
WIRTT R BLIfE R R 2 . i AR, B 2 e R g
ATHLUGE TR B 18 Y DA L 50 KO 5 4 A2 AU AE B i ARG 9T o
KISERE 2, TR AR ) XU 3

null SRS EHATT JE TR 3 ke (B HEZ K . S Rzl kAN
K Ja Bk Je Fe 7 50, AHANELIE Ja S8 3 k) i) & A R
L RTT -

BERE 30 7R A 2L 2 iR 1 AR B R, TESh ik
o R K LA AR S U, ST BE VT A A L
T AAT SRR R [ I U7 B A% i 2 kg PA) 28 A 75 RE e
Tif?

A UIA B H R TE UIA A KETESAR
o BT AE B U5 9 1) S5 A A B 2 23 1 B0 Ik R Al
PRSI N, B ok b R 2 RS X X A B kR i AT T
PEIRTT . BARER K AEKBIESBUPTHEL T, &
Ept e AV R RE IR SN CVPE - E - i i
SEFARRT R A fEE. Bt
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XCHI

AIE 48 9 A B3 I

FERN UIA g, RATA BEAR I AT 4 Ko xof e i
UIA 677 77 AL Y B il T R)EAT A i 77

TEAE 5T 2 AR @ HERE 5 -

ST RAE UIA 3, AT RE I A 67 LR i T

ARIGTTIF, 5 RS LU ST AR KM 1B

BN 24 (I AT AR T R RRE R AR )

-- rll -lg;z-{?ir‘fé(ml%ﬁlj\]?ﬁﬁmﬁﬁmﬁﬁi@&bﬂ, WHAMEHETT KUK
B,

-IE RO PR (RN EHA ST SR ),

- a 23N kR B e (LA A R T AR ), 20 kR A Ak (5
AT I ),

------ 247 BLE R AP (ILE P 8T R s i, R
ESEURNSEIRS IR

TR T 2 AT @ e R -

SR UIA 8, FRATENC R 7E 3 Fofh i 45 A s 8

FART7 R v 2 B kR (8 4 B Bk &), HABR IR T

TR 5 FMEFLARG,  Fr 2L USSR T i i B 3 v

I7I ABSINT, 7 Bt MR 48 SO AR AR T IR 9%

TR 5 B A (Very low @)

e 5P T 4 2

EXRILRFEY

XA UIA 855, SATE WAL 2 RS 5 R 3T &
TP ARAMUAE PRTT BIEFE,  IF A TF IR AT LA Eh kIR

564 P ZE ROHL 2 AR AT AR AN AE P9 IR T 10 9 BORE XU -

X REE UIA B, RATETEE UIA B2 RN
RS HEE 100 B AT RS BN kR B # AT B R
BT R0t AT, JF HARA 4 SMRHER AR Bl 22 N R
BRI 30 151 (A M A B A Bl ke S8 2 R4 T4
fhva YT 77 AL P BT R) -

XFF R UIA IR, BATEBCR S AR T
TENE —k#.

nullUIA 35 BOBE U OB A SR, 0140 8 R (BRI
HAAn) MBS T OR A S A, (HAE TR VS OR 6 T B
DU ABAT DAY IR RORE 1T 3 BOR 28 T BE R AT X XU
SR, BE VT BAR HOSF AL 7T AN UIA B3 (B PR 4
JE)RMEGRIE, JFHPT SAH AR JER @™ e IE)
kIR A A i HEAT TR P SO T IS DL R

27 R UE 7T UL K

T 7 P B AT o F X 6 B3 A S R PF 04 B 1 AR o 2

TENMIRIEE R bR, KRB UIA B35 BUR %NS

TERS M. Bk, AR e B WS, X

%ﬁﬁﬁk%#@i&@iiﬂszﬁ%ﬁ&%%fﬁ%%%#aﬁ, A2 I
g3,

FE—TNF 10 A Bl b 2= BE U5 UILA B35 BB T
SN, fE 5782 BB, 1507 ]
H 17%H I UIA K, 1909 #1I5h fikif 4 14% H B
A A4l oRg A K ) T DR S B A g DR s
Wi, shfiEmALE . F8#>60 %, AN, shlikEm
KNS BhIKIR TR (FELAPSS $F43) . AR 4 AN [ 11
fER R ZRE, 3FEMAKXKTE 5% ~ 42%2 (8], 5
FERER RS 9% ~ 60%2 7], +

BT, — T2 0w AR A TR I B AR K 9 3 kR
WX AR, ZF R EHEE 312 4 329 MEKE)
ik B MR, RE SR A, HAREESZ T
PABE . 2IFE 864 MBI EIIREY T, 24 BIEE
25 1(7.6%) SN kR R 2L . A K E BRI 2 5 UG T 6
NI N 2.9% (95% CI 0.9-4.9), 1 4EK N 4.3% (95%
Cl 1.9-6.7), 24EHf N 6.0% (95% Cl 2.9-9.1), 2™I# %
AR oA, IO A 3R ) R 2R 2 B R K/ (Tmme B
F)HR 3.1;95% Cl 1.4-7.2), JEAR(AMI HR 2.9;95% ClI
1.3-6.5), #BAL(CKAN K HR 3.6;,95% ci 0.8-16.3; ki
RISk J5 2B ke S 1§ 3R HR 2.8;95% ci 0.6-13.0),
15 triple-SCR/N #BAL TEAR) TRIBL R o, 2 fikeg A= K
Ja 1 AR R KRS G A 2.1% ~ 10.6%.

7E 118 ffi] UIA B, xR H R E T UIABEZ
HIII—NAR, SPRBEVIR R 18.5 47(0.8-52.3 4F), P
BT )R 13.6 (1.2 - 51.0 ), 29%F) UIA fZ4. mify
HERMR, PIANMEE TR
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Study n N follow-up weight Rate (95%Cl)

Vergouwen 2019 2 65 27Tmo* 80% 3.08% (0.00-7.27) i)

Gondar 2016 24 292 384mot 21.7% 8.22% (5.07-11.37) ——

Ramachadran 2016 20 198 21.2mo* 17.6% 10.10% (5.90-14.30) —a—

Teo 2016 18 152 408 mot 150% 11.84% (6.70-16.98) =

Bor 2015 57 468 252mo* 26.6% 12.18% (9.22-15.14) -

Kubo 2014 8 98 385mot 11.0% 8.16% (2.74-13.58) S

Total 1291273 100.0% 9.72% (7.57-12.11) ‘

PF=41%, p=0.13 T T T L S
05 1.0 50 10.015.0

*mean follow-up duration; 1 median follow-up duration; mo: months

B 8, PICO - 3 - WL &M H R fiff 5 (1 B g A KT e
N: FE/EH0N: B 24:CL B A5 (X 1) Rate: 5 3 18) SR 26 K A A T35

A AR AR, RO ZE 25 N A 2R R T A vy
RTNEEm, IFABZHE R 4R 24 UIA Z1E SAH &
¥ DSA HRLIEI K, X S — MR MR E K.

WA R TSR R T, X L B B
AR B VT I SR R T AR KA NG R R . A
B 7 6 WiEsL, 4t 1273 Bl UIA. % 50 g E] A
21.2 - 40.8 N H . IABF R B ESh IR A K E N 9.7%(1273
] UIA w1 129 451, 95% CI 7.6-12.1)( 8).

B &

ot AR K B 2 R kAT RO MR I S VR T B ROk R E B
A IR 25 R RIS R AT R 7L . AE BT 1R B 7 T T
THI PRI 2801 A2 ol 7 JURFF 7 (1) 2 Rt 5552 el 0 TR 04N 44
ANT/N UIA B 95%=7 mm), BEZMTRMNT 292
fil 368 UIA g3 Sl f i (1) 545 B35 H 671 N3k
. SNSRI IR AU, BTN R TE Bl kR i ek
KON A BATIRIT « EXAN/NBIBOR AR, Xl
BT R ST D BB . 1E ok BT,
SR B 24 I 4R UGl 0.24% (n = 3, 95% CI1 0.17—2.40)
null 76 S5 3T (R 95 0.1% (n = 3, 95% CI 0 - 0.24), 52l
SRIM, TEIX IR S, B B AL Rl SRS 7RI IR R
iE T TH (1% 4

CTA Al MRA & 46 B 5 17 PN 5l fik i 1 S e e, 38
T UIA BT A5 8 25 04T 52 DSA [ F 2. 2%
%Rggﬁﬁﬂﬁﬂﬁm%ﬁﬁﬁﬁw,ﬂ%ﬁﬁﬂ
9,

null @ FERIMERE MR Mg, fEARE(RIEER, R
P 58 IS 18] 2% 40 1) TR 25 45 8 ) vh B AE @ (B 4R B
AX)UIA HEE I, 4050

MBEIT P OR A R AT UK, X R AN 1E R R
WA, JRRPRE T R T R LR R —
AR, FERANEREF, BEAERR AL RESERE, AR
PRI B AR . FERBEMIEE)E, BEW S
MBS AR E — BN S 5kl . RIS EE
ffE B R (D) IR A W . . 4. BFE. BEAR
5 Mk {5 B (2) B I F R 5 SR AN/ a5k BB A 6 A AL A A
(1 B AT VR 0 K ] B AR (L (3) i R S A A . 42

B2, HB UIA BB 852 U 24 W I 5 S A7 1 (1
PR)EE R ret AEHEAS AL, i H_E R4 A 5 R AR (
F09F 5 00 71 Al 5 ) 2 1 1 PRI ) o B O AR K R Bl ik
RWAN—ANEREE, HEMERRER, wshlioEEs
AL BARFIRFE S . BT 050 AR 78 ™ A R B 12
) A 5, ZEAS I 281 3 kg 26 K 5 R 4T 7R 7 (RIE 4R
g . w7 UHE A ELAPPS 43 KAk 1 A ok oh ki 4= K 1
JRUREE ;3% 1 I PR I 2E BE A5 TF RV BEAS ULA ER 35 DB U A
], 4 mil— Sk, WA 2 0 MRS 2 UIA [RE VT A8
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Recommendation

Expert consensus statement

PICO 1I: In adult patients with unruptured intracranial aneurysms does any type of microsurgical or endovascular aneurysm occlusion compared to

no aneurysm occlusion improve outcomes?

In adult patients in whom the estimated 5-year risk of aneurysm rupture
is higher than the risk of the preventive treatment modality, we suggest
preventive aneurysm repair with the treatment modality that is most
effective and safe for that particular aneurysm

Quality of evidence: Very low

Strength of recommendation: VWeal for intervention '/

In adult patients with growth of a UIA detected at follow up imaging, we

suggest preventive aneurysm repair. However, despite an increased risk of

rupture in such patients, this risk remains to be weighed against the risk
of treatment complications.
Quality of evidence: Very low |

Strength of recommendation: Wealc for intervention |7

For adult patients with UIA we suggest assessing such patients within a
multidisciplinary setting (i.e. neurosurgery, interventional neuroradiology
neurology) at large volume centres (consulting at least 100 UIA patients

per year)

For adult patients with UIA we suggest that the recommendation for
versus against preventive aneurysm repair by the multidisciplinary team
should be based on:

— Aneurysm-related risk factors for rupture, that is, UIA size, location

and lobulation

Risk factors for rupture, that is, previous SAH from a different

aneurysm, family history for UIA or SAH, smoking and hypertension

UIA growth (| mm in any diameter) or de novo formation on serial imaging

Life expectancy

— Risk factors for treatment complications, that is, patient age and
comorbid disease, aneurysm morphology and complexity and
estimated risk of treatment

In adult patients with UIA who present with clinical symptoms, such

as cranial nerve deficits, mass effect and thromboembolic events, we

suggest preventive aneurysm repair, taking into account life expectancy

and risk of treatment complications

In asymptomatic adult UIA patients with significant comorbid diseases

and/or reduced life expectancy (<5years), we suggest no preventive

aneurysm repair

In adult patients with UIA we suggest that the final management

decision is made in a shared decision-making process between the

physician and the patient, based on the recommendation by the

multidisciplinary team and patient-related psycho-sociological factors

PICO 2 In adult patients with unruptured intracranial aneurysms does any type of microsurgical occlusion compared to any type of endovascular
occlusion improve outcome (decrease proportion of patients remaining dependent on help at time of outcome assessment, decrease case-fatality at

time of outcome assessment)?

In adult patients with UIA, we cannot make an overall recommendation
that states which UIA treatment modality (either endovascular or
microsurgical) is preferred based on the current data.

Quality of evidence: Very low !

Strength of recommendation: -

In adult patients with UIA, we suggest to take into account, in the
choice between endovascular and microsurgical treatment, the following
conditions which impact on the risk/benefit profile of the procedures:

— Increasing age (increased risk of complications for microsurgical
treatment)

— Female sex (slightly increased risk for endovascular therapy, strongly
decreased risk for microsurgical treatment)

— indication for anticoagulation (strongly increased for microsurgical
treatment)

— A broad neck of the aneurysm (increased risk for endovascular
treatment), aneurysm calcification (increased risk for microsurgical
treatment)

— Location on the posterior circulation (slightly increased risk for
endovascular therapy and strongly increased risk for microsurgical
treatment)

Quality of evidence: Very low &

HEFE SR -

In adult patients with UIA we suggest that the choice between
microsurgical and endovascular treatment should be made in a
multidisciplinary setting where the chance of complete aneurysm
occlusion and risk of complications of microsurgical and endovascular
treatment are openly discussed and compared

In adult patients with UIA we suggest that preventive UIA repair should
only be done in centres performing aneurysm treatment in more

than 100 patients with ruptured and unruptured aneurysms per year
and performing the proposed treatment modality (endovascular or
microsurgery) in more than 30 patients with aneurysms (ruptured and
unruptured) per year per neurosurgeon or neurointerventionalist

(#4
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Table 6. (Continued)

Recommendation

Expert consensus statement

In adult patients with UIA, we suggest flow diverting stents as a treatment
option only if no other endovascular or microsurgical options to occlude
the aneurysm (complete occlusion or neck remnant only) at a risk lower
than the expected 5-year risk of rupture are available and if the risk of
rupture outweighs the risk of treatment with flow diverting stents
Quality of evidence: Very low

Strength of recommendation: Weak against intervention .7

In adult patients with UIA in the posterior circulation we suggest
endovascular treatment as the first option to consider

PICO 3 In adult patients with unruptured intracranial aneurysms does any type and frequency of follow-up imaging followed by aneurysm occlusion
in case of aneurysm growth or other change compared to no follow-up imaging improve outcome (decrease proportion of patients remaining
dependent on help at time of outcome assessment, decrease case-fatality at time of outcome assessment)?

In adult patients with a UIA in whom the risk of treatment complications
is higher than the 5-year risk of rupture, we recommend radiological
monitoring to detect future UIA growth or morphological change

for patients in whom treatment remains an option that were initially
observed

Quality of evidence: Very low

Strength of recommendation: Strong for intervention © 7

In adult patients with a UIA that shows recent growth during radiological
monitoring, we suggest preventive aneurysm repair. However, despite an
increased risk of rupture in such patients, this risk remains to be weighed
against the risk of treatment complications.

Quality of evidence: Very low

Strength of recommendation: VWeal for intervention |

In adult patients with UIA undergoing radiological monitoring to detect
potential aneurysm growth or morphological change, we suggest that
the frequency and duration of follow-up imaging should be based on
aneurysm- and patient-related risk factors of growth or rupture and risk
of treatment. This should be agreed upon in a shared decision-making
process between physician and patient based on the recommendation by
the multidisciplinary team and patient-related psycho-sociological factors.

In adult patients with UIA undergoing radiological monitoring to detect
potential aneurysm growth or morphological change, we suggest

that radiological follow-up should be continued as long as preventive
treatment remains an option

In adult patients with UIA undergoing radiological monitoring to detect
potential aneurysm growth or morphological change, we suggest that
radiological follow-up should be performed with MRA or CTA

PICO 4: In adult patients with unruptured intracranial aneurysms does any life-style modification or any medical treatment (e.g. anti-inflammatory
drugs, antihypertensive drugs, statins) in comparison to no treatment improve outcome (increase QALY’s, decrease proportion of patients
remaining dependent on help at time of outcome assessment, decrease case-fatality at time of outcome assessment)?

In adult patients with UIA who smoke, we recommend smoking cessation

Quality of evidence: Very low

Strength of recommendation: Strong for intervention

In adult patients with UIA and hypertension, we recommend treatment of
increased blood pressure

Quality of evidence: Very low

Strength of recommendation: Strong for intervention 7

In adult patients with UIA, we suggest to not start treatment with
acetylsalicylic acid to decrease the risk of aneurysm growth or rupture

Quality of evidence: Very low
Strength of recommendation: —

In adult patients with UIA, we suggest to not start treatment with statins
to decrease the risk of aneurysm growth or rupture

Quality of evidence: Very low
Strength of recommendation: —

For adult patients with an UIA who do not undergo preventive
occlusion, we suggest that there is no contra-indication for platelet
aggregation inhibitors if needed for another indication

For adult patients with an UIA who do not undergo preventive
occlusion, we suggest keeping blood pressure <130/80 mm Hg

For adult patients with an UIA who do not undergo preventive
occlusion, we suggest that no restrictions should be imposed regarding
sexual activity or any physical or sporting activity

PICO 5: In adult patients with occluded unruptured aneurysms, does any type and frequency of follow-up imaging compared to no follow-up imaging

improve outcome (increase in QALYs)?

For adult patients with a treated UIA in whom aneurysm re-treatment
remains an option, we suggest an initial radiological follow-up 3 to
12months after UIA repair to detect potential UIA remnants or recurrence

Quality of evidence: Very low

Strength of recommendation: VW eal: for intervention |7

In adult patients with a treated UIA and recurrence of the aneurysm, we
recommend that the pros and cons of re-treatment in the short-term versus
a future radiological follow-up are agreed upon in a shared decision-making
process between the physician and patient based on the recommendation by
the multidisciplinary team and patient-related psycho-sociological factors
Quality of evidence: Very low

Strength of recommendation: Strong for intervention 77

We suggest that MR-angiography should be the primary tool for
follow up imaging of endovascularly treated aneurysms, CTA for
microsurgically treated aneurysms that DSA should only be considered
if MRA and CTA are not conclusive
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