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1. Search strategies

(1) For Pubmed, the search used was:

HLCCCCCCCCCCCCeCeeueeuuAneurysms, Intracranial[Title/Abstract]) OR (Intracranial
Aneurysms|Title/Abstract])) OR (Aneurysm, Intracranial[Title/Abstract])) OR (Aneurysm,
Anterior Communicating Artery[Title/Abstract])) OR (Anterior Communicating Artery
Aneurysm[Title/Abstract])) OR (Aneurysm, Basilar Artery[Title/Abstract])) OR (Aneurysmes,
Basilar Artery[Title/Abstract])) OR (Artery Aneurysm, Basilar[Title/Abstract])) OR (Artery
Aneurysms, Basilar[Title/Abstract])) OR (Basilar Artery Aneurysms[Title/Abstract])) OR (Basilar
Artery Aneurysm|[Title/Abstract])) OR (Aneurysm, Middle Cerebral Artery[Title/Abstract])) OR
(Middle Cerebral Artery Aneurysm(Title/Abstract])) OR (Aneurysm, Posterior Cerebral
Artery[Title/Abstract])) OR (Posterior Cerebral Artery Aneurysm(Title/Abstract])) OR (Berry
Aneurysm[Title/Abstract])) OR (Aneurysm, Berry[Title/Abstract])) OR (Aneurysms,
Berry[Title/Abstract])) OR  (Aneurysm,  Brain[Title/Abstract])) @ OR  (Aneurysms,
Brain[Title/Abstract])) OR (Brain Aneurysms|Title/Abstract])) OR (Cerebral
Aneurysm[Title/Abstract])) OR (Aneurysms, Cerebral[Title/Abstract])) OR (Aneurysm,
Cerebral[Title/Abstract])) OR (Giant Intracranial Aneurysm[Title/Abstract])) OR (Aneurysm,
Giant Intracranial[Title/Abstract])) OR (Aneurysms, Giant Intracranial[Title/Abstract])) OR
(Giant Intracranial Aneurysms|Title/Abstract])) OR (Intracranial Aneurysm,
Giant[Title/Abstract])) OR (Intracranial Aneurysms, Giant[Title/Abstract])) OR (Intracranial
Aneurysms, Giant[Title/Abstract])) OR (Mycotic Aneurysm, Intracranial[Title/Abstract])) OR

(Aneurysm, Intracranial  Mycotic[Title/Abstract])) = OR  (Aneurysms, Intracranial
Mycotic[Title/Abstract])) OR (Intracranial Mycotic Aneurysm[Title/Abstract])) OR (Mycotic
Aneurysms, Intracranial[Title/Abstract])) OR (Aneurysm, Anterior Cerebral

Artery[Title/Abstract])) OR (Anterior Cerebral Artery Aneurysm[Title/Abstract])) OR (Aneurysm,
Posterior Communicating Artery[Title/Abstract])) OR (Posterior Communicating Artery
Aneurysm[Title/Abstract])) OR ("Intracranial Aneurysm"[Mesh])

#2 ((((((((((Flower diverter[Title/Abstract]) OR (flow diversion[Title/Abstract])) OR (flow
diverter embolization[Title/Abstract])) OR (pipeline embolization[Title/Abstract])) OR (pipeline
flex[Title/Abstract])) OR (pipeline  device[Title/Abstract])) OR (flow diverting
stent[Title/Abstract])) OR (Surpass Streamline[Title/Abstract])) OR (Tubridge[Title/Abstract]))
OR (Surpass Streamline[Title/Abstract])) OR (p64 (device)[Title/Abstract])

#3 #1 AND #2
(2) For Embase, the search used was:

#1 ‘intracranial aneurysm’/exp

#2 ‘internal carotid artery aneurysm’/exp



#3 #1 OR #2
#4 ‘flow diverter’/exp OR ‘ pipeline embolization device’/exp
#5 #3 AND #4

(3) For Cochrane, the search used was:

#1 MeSH descriptor: [Intracranial Aneurysm] explode all trees

#2  (aneurysms, intracranial):ti,ab,kw OR (anterior ~communicating artery
aneurysm):ti,ab,kw OR (aneurysm, anterior communicating artery):ti,ab,kw OR (aneurysm,
basilar artery):ti,ab,kw OR (basilar artery aneurysm):ti,ab,kw OR (middle cerebral artery
aneurysm):ti,ab,kw OR (aneurysm, middle cerebral artery):ti,ab,kw OR (posterior cerebral
artery aneurysm):ti,ab,kw OR (aneurysm, posterior cerebral artery):ti,ab,kw OR (posterior
communicating artery aneurysm):ti,ab,kw OR (aneurysm, posterior communicating
artery):ti,ab,kw OR (brain aneurysm):ti,ab,kw OR (cerebral aneurysm)

#3 #1 OR #2

#4 (flow diverter):ti,ab,kw OR (flow diversion):ti,ab,kw OR (flow diverting stent):ti,ab,kw
OR (P64(device)):ti,ab,kw OR (Surpass Streamline):ti,ab,kw OR (Tubridge):ti,ab,kw OR
(pipeline embolization):ti,ab,kw OR (pipeline flex):ti,ab,kw OR (pipeline device)
#5 #3 AND #4



2. Supplementary table
Table S1. Overview of the 18 included studies.

Author year FD Type CV Type Periods Size Aneurysm FD patient/ CEV patient Type
location procedure No.  /procedure No.
Chalouhi 2013 PED 67Coiling+52SAC+1BAC PED: 2011-2012  Large AC and PC 40/40 120/120 Matched
Coil: 2004-2011
Yongxin 2016 Tubridge Enterprise+Neuroform 2020-2014 Large ICA and PC 45/45 45/45 Matched
Zhang
Lanzino 2012 PED 14Coiling+2SAC+7BAC+80 PED: 2009-2011 Both Paraclinoid 21/21 21/21 Matched
cclusion CEV:1999-2011 segment
Chalouhi 2014 PED SAC PED: 2011-2013 ~ Small AC 40/40 160/160 Matched
Coil: 2004-2011
Chalouhi 2017 PED Coiling Embolization 2011-2015 Small AC 40/40 40/40 Matched
Salem 2020 PED SAC PED: 2013-2017  Small AC 170/142 32/32 Matched
SAC: 2009-2015
Durst 2016 PED Coil Embolization Both Ophthalmic 19/19 38/38 Matched
segment
Yupeng 2019 PED SAC PED: 2015-2016 Both Intradural 30/32 64/64 Matched
Zhang SAC: 2015-2017 vertebral artery
Peng Lu 2019 PED LVIS 2016-2018 Small MCA 20/28 23/32 No-Matched
Silva 2018 PED Coiling 2011-2017 Both Paraclinoid 62/64 23/23 No-Matched
segment
Adeeb 2017 PED SAC 2011-2016 Both Ophthalmic 91/91 57/59 No-Matched
segment
Petr 2016 124Pipeline+ 204Coiling+10SAC+9BAC 2009-2015 Both AC and PC 122/129 188/233 No-Matched
5Surpass
Zanaty 2014 PED 22coiling+71SAC+150cclusi 2005-2014 Both Cavernous 59/59 108/108 No-Matched
on segment
Di Maria 2015 55PED+SILK+ 23SAC+32BAC+12both 2006-2013 Both Ophthalmic 77/94 61/67 No-Matched
Surpass+FRED artery
flow diverter
Kim 2014 PED SAC 2007-2012 Both Cavernous and 23/24 38/41 No-Matched
Paraclinoid
segment
Maruland 2019 PED SAC PED: 2013-2017 Both Communicating 18/21 17/17 No-Matched
a SAC: 2008-2017 segment
Liu 2018 Tubridge SAC - Large AC and PC 82/82 62/62 No-Matched
Wang 2019 31Pipeline+ 11Stent+28SAC 2014-2018 Large Vertebrobasilar 42/44 36/39 No-Matched
13PED artery

LVIS: low-profile visualized intraluminal support; PED: pipeline embolization device; SAC: stent-assisted coiling;

BAC: balloon-assisted coiling; AC: anterior circulation; PC: posterior circulation.



3. Supplementary pictures

Age FD CEV Standardised Mean

Study Total Mean 8D Total Mean sD Difference SMD 95%-Cl Weight
Chalouhi 2013 40 60.70 12.7000 120 60.30 10.6000 Hif- 004 [-0.32; 0.39] 124%
Lanzino 2012 21 58.30 18.6000 21 51.00 12.8000 -}—'P—‘ 0.45 [-0.16; 1.06] 96%
Chalouhi 2014 40 5210 13.7000 160 52.60 11.4000 = 004 [-0.39; 030] 126%
Chalouhi 2017 40 54.80 132000 40 54.90 11.2000 —— -0.01 [-0.45; 0.43] 11.6%
Durst 2015 19 5320 30700 38 5740 17700 —=— -182 [-247,-1.17] 92%
LU 2019 20 5260 63000 23 58.78 7.8000 —i— | 085 [1.48;-022] 9.4%
Silva 2018 62 5530 12.0000 23 5560 10.8000 i -0.03 [-0.50; 0.45] 11.1%
Maria 2015 77 4970 11.8000 61 4920 13.9000 0.04 [-0.30; 0.37] 127%

Wang 2019 42 4790 150000 36 50.60 9.4000 = 021 [-066, 0.24] 11.5%
Random effects model 361 522 . -0.23 [-0.65; 0.09] 100.0%

Heterogeneity: /° = 78%, t° = 0.1849, p < 0.01

Test for overall effect z = -1.38 (p = 0.1663) 2 A 0 1 2
A
Female D cEV
Study Events Total Events Total Odds Ratio OR 95%=Cl Weight
Chalouhi 2013 33 40 103 120 —— 0.78 [0.30; 2.04] 7.8%
Yx Zhang 2016 33 45 35 45 — 0.79 [0.30; 2.06] 8.1%
Lanzino 2012 19 21 18 21 e 1.58 [0.24; 10.60] 1.5%
Chalouhi 2014 34 40 136 160 —— 1.00 [0.38; 2.64) T7.1%
Chalouhi 2017 36 40 36 40 —— 1.00 [0.23; 4.31] 31%
Salem 2020 142 170 27 32 R 0.94 [0.33; 285] 6.5%
Durst 2015 16 19 34 38 —— 0.63 [0.13; 3.14] 3.1%
Yp Zhang 2019 6 30 7 64 —_1 204 [0.62; 6.69) 3.1%
LU 2019 9 20 7 23 —_— 1.87 [0.54; 53] 3.1%
Silva 2018 56 62 21 23 —_— 0.89 [0.17; 4.76] 2.6%
Petr 2016 104 122 145 188 i 1.71 [0.94; 3.14] 146%
Zanaty 2014 55 58 101 108 — 0.95 [0.27; 3.40] 4.2%
Maria 2015 60 77 51 61 —— 0.69 [0.29; 1.64] 10.9%
Kim 2014 14 23 3% 38 —8%—— 0.13 [0.03; 0.57] 9.0%
Marulanda 2019 17 18 15 17 —_—f—— 227 [0.19;27.58] 0.7%
Liu 2018 61 82 49 B2 —— 0.77 [0.35; 1.89] 12.4%
Wang 2019 8 42 3 36 i — 2.59 [0.63; 10.61] 2.3%
Common effect model 910 1076 > 1.02 [0.79; 1.32] 100.0%
Heterogeneity: I° = 7%, ©* = 0.0348, p = 0.38
Test for overall effect: 2 = 0.17 (p = 0.8635) 0.1 051 2 10
B
Hypertension
FD CEV
Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Yx Zhang 2016 18 45 19 45 —c——‘— 091 [039;211] 22.2%
Lanzino 2012 13 21 9 21 —————— 217 [063,744] 67%
LU 2019 5 20 7 23 —_— 0.76 [0.20;2.93] 9.5%
Silva 2018 29 62 8 23 —_— 165 [061;4.45] 121%
Liu 2018 41 82 25 62 ——j‘—*— 148 [0.76:2.88] 27.7%
Wang 2019 19 42 19 36 — 0.74 [0.30;1.81] 21.8%
Common effect model 272 210 ..‘-.. 1.19 [0.82; 1.72] 100.0%
Heterogeneity: 1° = 0%, =0, p = 0.60
Test for overall effect: z = 0.92 (p = 0.3569) 02 05 1 2 5
C
Aneurysm Size
FD CEV Standardised Mean
Study Total Mean  SD Total Mean  SD Difference SMD 95%-Cl Weight
Chalouhi 2013 40 14.90 47000 120 14.90 59000 : 0.00 [-0.36;0.36] 11.9%
Lanzino 2012 21 1390 6.7000 21 14.90 6.3000 g -0.15 [-0.76;045] 67%
Chalouhi 2014 40 620 24000 160 6.00 1.6000 0.11 [-024,046] 12.3%
Chalouhi 2017 40 6.30 27000 40 6.30 2.8000 L 000 [-0.44;0.44] 99%
Durst 2015 19 1050 14300 38 9.60 07000 —#—— 089 [031;146] 71%
LU 2019 20 83056000 23 7.00 41000 026 [-0.34,087] 6.7%
Silva 2018 62 84058000 23 9.70 55000 + 023 [0.70;025] 89%
Petr 2016 122 12.30 86000 188 8.70 6.3000 —- 049 [026;0.72] 15.8%
Maria 2015 77 87063000 61 6.70 36000 . 038 [0.04,072] 125%
Kim 2014 23 10.10 48000 38 8.40 54000 0.32 [0.20;084] 8.1%
Random effects model 464 712 - 0.22 [0.03; 0.41] 100.0%
Heterogeneity 1% = 52%, <* = 0.0457, p = 0.03
Test for overall effect z = 2.22 (p = 0.0263) -1 05 0 05 1
D

Figure S1. The pooled results of meta-analysis for baseline characteristics of FD and CEV. (A)



comparison of age; (B) comparison of female proportion; (C) comparison of hypertension rate;

(D) comparison of aneurysm size.
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Chalouhi 2014 140 1 408 [0.25 66.63] 25% Chalouti 2017 140 0 40 (012, 7780 1.2%
Chalouhi 2017 o 4 o 00% Salem 2020 6 170 0 3@ [014; 4672 21%
Salem 2020 5 170 0 216 (012 4003 53% Durst 2015 119 13 — e 206 [0.12; 3478 16%
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Figure S2. The pooled results of meta-analysis for the perioprocedural complications of FD and
CEV. (A) comparison of hemorrhage rate; (B) comparison of ischemic rate; (C) comparison of

mortality rate; (D) comparison of all procedural complication.

Immediate Occlusion

FD CEV
Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Chalouhi 2013 30 40 37 120 H ‘ = 6.73 [2.98; 15.19] 16.3%
Yx Zhang 2016 2 45 2 45 8 1.00 [0.13; 7.43] 13.7%
Durst 2015 0 19 15 38 @ — 0.04 [0.00; 0.69] 11.4%
Yp Zhang 2019 0 32 41 64—8—0! 0.01 [0.00; 0.15] 11.5%
LU 2019 9 28 10 32 o 1.04 [0.35; 3.10] 15.9%
Maria 2015 6 94 39 67 - 0.05 [0.02; 0.13] 16.1%
Wang 2019 3 44 9 39 0.24 [0.06; 0.98] 15.2%
Random effects model 302 405 0.27 [0.05; 1.48] 100.0%
Heterogeneity: /2 = 92%, 1 = 4.3574, p < 0.01
Test for overall effect: z = -1.51 (p = 0.1323) 0.001 01 1 10 1000
mRS <2 at Discharge
FD CEV
Study Events Total Events Total Odds Ratio OR 95%=C| Weight
Yx Zhang 2016 44 45 45 45 - 0.33 [0.01; 8.22] 13.3%
Durst 2015 17 19 37 38 T 0.23 [0.02; 271] 23.3%
Yp Zhang 2019 31 3R 62 64 : 1.00 [0.09; 11.46] 11.6%
LU 2019 18 20 2 23 — 0.41 [0.03; 4.88] 18.4%
Adeeb 2017 89 91 57 5] ——&=—1——— 0.31 [0.01; 6.60] 17.2%
Wang 2019 40 42 3B 36 —_— 0.57 [0.05; 6.58] 16.1%
Common effect model 249 263 e 0.43 [0.15; 1.23] 100.0%
Heterogeneity: /° = 0%, 1* = 0, p = 0.97
Test for overall effect: z = -1.57 (p = 0.1173) 01 0512 10

B

Figure S3. The pooled results of meta-analysis for the immediate occlusion rate (A) and better
outcome at discharge (B) of FD and CEV.



Delayed Complications

FD

CEV

Study Events Total Events Total Odds Ratio OR 95%-Cl1 Weight
Chalouhi 2013 3 38 2 103 1 4.33 [0.69; 26.98] 10.7%
Yx Zhang 2016 0 39 0 39 0.0%
Durst 2015 1 19 0 38 —F—=—— 6.24 [0.24;160.74] 57%
Yp Zhang 2019 2 32 2 64 —H— 2.07 [0.28; 15.39] 9.9%
LU 2019 1 18 8 22 ——=— 0.10 [0.01; 093] 9.1%
Adeeb 2017 21 94 6 59 e 254 [0.96; 6.73] 152%
Petr 2016 6 122 6 188 b g 1.57 [0.49; 4.98] 14.2%
Maria 2015 0 75 5 89 —%——~ 0.07 [0.00; 1.21] 6.5%
Kim 2014 3 23 0 38 —+——%——— 13.15 [0.65; 267.04] 6.3%
Liu 2018 3 82 2 62 — 1.14 [0.18; 7.03] 10.7%
Wang 2019 2 40 8 36 — 0.18 [0.04; 0.94] 11.7%
Random effects model 582 708 - 1.14 [0.45; 2.90] 100.0%
Heterogeneity: /° = 58%, ©° = 1.2441, p < 0.01 f f ! f '
Test for overall effect: z = 0.28 (p = 0.7828) 0.01 0.1 1 10 100
A
mRS <2 at Follow-up

FD CEV
Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Chalouhi 2013 35 38 97 103 e 0.72 [0.17; 3.04] 10.1%
Yx Zhang 2016 39 39 39 39 ! 0.0%
Chalouhi 2014 39 39 146 148 -'— 1.35 [0.06; 28.66] 1.9%
Chalouhi 2017 40 40 40 40 ' 0.0%
Salem 2020 160 166 32 32 —'—-f— 0.38 [0.02; 6.91] 5.2%
Durst 2015 17 19 36 38 —— 0.47 [0.06; 3.64] 6.2%
Yp Zhang 2019 32 32 62 64 ——~— 260 [0.12;55.77] 1.6%
LU 2019 12 18 16 22 —— 0.75 [0.19; 2.91] 11.8%
Adeeb 2017 86 94 55 59 — 0.78 [0.22; 2.72] 14.1%
Petr 2016 109 122 155 188 -f-'— 1.79 [0.90; 3.55] 31.9%
Maria 2015 73 75 57 59 s 1.28 [0.18; 9.37] 4.2%
Kim 2014 23 23 37 38 e 1.88 [0.07; 48.09] 1.5%
Marulanda 2019 15 18 17 17 —*—'— 0.13 [0.01; 2.65] 8.1%
Wang 2019 38 40 28 36 — 543 [1.07; 27.56] 3.6%
Common effect model 763 883 ‘P 1.24 [0.82; 1.88] 100.0%
Heterogeneity: /* = 0%, t° = 0.0500, p = 0.55 ‘ T |
Test for overall effect: z = 1.03 (p = 0.3037) 0.01 01 1 10 100

Figure S4. The pooled results of meta-analysis for the delayed complications (A) and better
outcome at last follow-up (B) of FD and CEV.



FD CEV Weight Weight

Study Events Total Events Total Odds Ratio OR 95%—-Cl (common) (random)
Chalouhi 2013 30 35 37 90 P—— 8.50 [3.05; 24.21] 2.5% 56%
Yx Zhang 2016 24 35 9 37 — 6.79 [2.41;19.13] 2.4% 56%
Lanzino 2012 1% 21 3 14 ————— 11.73 [2.31; 59.54] 0.7% 3.7%
Chalouhi 2014 31 39 103 147 ——— 1.66 [0.70; 3.89] 7.6% 6.4%
Chalouhi 2017 28 40 19 40 —— 258 [1.03; 6.46] 4.9% 6.1%
Salem 2020 133 170 25 32 —— 1.01 [0.40; 2.51] 7.9% 6.1%
Durst 2015 14 19 18 38 T 3.11 [0.93; 10.36] 27% 5.0%
Yp Zhang 2019 27 30 37 51 T 3.41 [0.89; 13.03] 2.3% 45%

-

-
LU 2019 12 18 16 22 —«-—-— 075 [019; 291] 4 1% 4 5%
Silva 2018 57 64 18 23 —_ 226 [0.64; 8.01] 2.5% 48%
Adeeb 2017 60 74 41 54 —=— 1.36 [0.58; 3.19] T.7% 6.4%
Petr 2016 69 122 96 196 = 1.36 [0.86; 2.14] 27 4% 7.9%
Zanaty 2014 48 59 56 108 - 405 [1.90; 8.63] 6.3% 6.8%
Maria 2015 50 67 27 55 + 305 [142; 654] 6.5% 6.7%
Kim 2014 17 24 37 4 —_—s— = 026 [0.07; 1.02] 6.8% 45%
Marulanda 2019 17 21 12 17 — 1.77 [0.39; 8.00] 2.2% 4.0%
Liu 2018 55 73 13 53 — 940 [4.13; 21.38] 3.2% 6.5%
Wang 2019 37 M 26 37 —_—— 3.91 [1.12; 13.65] 2.3% 48%

*

-

Common effect model 952 1055 * 2.42 [1.97; 2.98] 100.0% -
Random effects model - 2.55 [1.69; 3.86] -—  100.0%
Heterogeneity: I° = 68%, t° = 0.5066, p < 0.01 !
Test for overall effect (fixed effect): z = 8.35 (p < 0.0001) 01 051 2 10

Test for overall effect (random effects). z = 4.45 (p < 0.0001)
Test for subgroup differences (fixed effect) z7 =287, df=1(p =0.09)
Test for subgroup differences (random effects): ﬁ =1.31,df=1(p=025)

Figure S5. The subgroup analysis based on the study type to find the source of heterogeneity
for the follow-up complete occlusion rate.
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Figure S6. The meta-regression of covariate year (A) and age (B) to find the source of

heterogeneity for the follow-up complete occlusion rate.
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Figure S7. The sensitive analysis by omitting 1 study sequentially.
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Figure S8. The funnel plot to find publication bias.



