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Residuals, recurrences and re—treatment after endovascular repair of intracranial aneurysms:

retrospective methodological comparison
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B HQ7|E: Fusiform and dissecting aneurysms were excluded from this study
B GICHARG (IR} ) TEN(797H) 2 HITEM(1547H) HSMF 23371 (109%)
B OANEY
== ST
7= A Sl . i
(PED) (Coil/BAC/SAC) | value
HATLCHERKY) 109 - - -
U= 20H) 233 35 66/67/65 -
79/154
TP /| - - -
rag/He (33.9%/66.1%)
HAAHZH(M)(mean+SD) 57+11.1 - - -
/9 Oh) 62/171 - - -
CSHZ XA (mm)(range) 6.3 (1-40) - - -
ZWMZ Dome to neck ratio (mm)(median) 1.66 - - -
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UIA and for EVT technigues.

Max. diameter

Table 5. Means for maximum diameters and DNR's including
standard deviations and p-values (F-test) for all aneurysms, RIA,

[mm) p-Value DNR p-Value
Total (n=1233) 6.3+£5.1 1708
RIA {n=T79] 5.8X£35 2007
37| (n=79) s 06
UIA {n=154) 6.6 =58 1.5+0.8
COIL (1=66) 5.8+3.8 1.9+0.8
BAC (n=6T) 5.3x31 - 05 LEX 0.6 -0
SAC (n=65  5.9+3.6 13+05
FDT (n=35) 9.7+0.7 15+1.2

diverting technigue.

EVT: endovascular treatment; DNR: dome-to-neck ratio; RIA: ruptured intra-
cranial aneurysm; UlA: unruptured intracranial anewrysm; COIL: primary
coiling; BAC: balloon-assisted coiling: SAC: stent-assisted coiling; FOT: flow




= A
ICA 61
VBA 52
ACOM 44
PCOM 30
9I%| MCA 19
PICA 15
PCAL 12

ACOM, anterior communicating artery; ICA, internal cerebral artery;
IQR, interquartile range; MCA, middle cerebral artery; PCAL,
pericallosal artery: PICA, posterior inferior cerebellar artery; PCOM,
posterior communicating artery; VBA, vertebro—basilar arteries
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& % Fusiform and dissecting aneurysms2 HHEIGCID HAIEH
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= A|&Y (RH]): Flow-diverter0|2 H|SWE MF& (Flow Diversion)
(PED placement)
» U2 EM0| ME HEAE MNEUE
N ES - Complex, large or wide—necked sacular UIA were treated with FDT
-FDT Al&0IM SHF L S8 SHE EXI6H| Hloh A=A Mol Mt 71 ZYU0| &
LEAZ
= JHEAMK| EAIE H/Z): NR
= A& (BH]): ZY MF= (Coiling)
NENES SUS &
Coil 66
BAC 67
SAC 65
HEALS " SUHI EH0|| ME HBAE ML .
—-COIL was preferred for the treatment of saccular RIA with DNR = 2 or for
vessel sacrifice.
- BAC was applied in saccular sidewall aneurysms with DNR’s 1.5-2.
-SAC was used for wide—neck bifurcation— or sidewall UIA with or without
incorporation of branchvessels into the aneurysm neck
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w AASHE QAEN HA(MRS)
—elZet AlE R AZEN A&WHTIE mRS 3-5): 4/271%(1.5%)
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SEWEHMS RRC(Raymond-Roy Class) 250 M2t S30| 0HHA
*RRC-1(HHM): SZ20H|M sactt neck0| ZUsHH YT AL

(
*RRC-2(79] 2THM): sac LRAXITL, E2(<2mm) neck ZtF=(remnant)0| Q= 82
*RRC-3(E2HAM): packingd] =&6tALE, >2mm 0[AQ| neck &FE(remnant)0| &tz A2
Cz=
S
= B HEF 2 A& 3 P
ZATIHEHA =X
guds | S8 (PED) (Coil (BAC) (SAC) | value
3574 6674 6771 6571
NE = 1 (3%) 56 (85%) 58 (87%) 55 (85%) NR
RRC-1 3-6M 30 (85%) 46 (70%) 54 (81%) 58 (88%) NR
LelbSliNE 6-12M
HHEAE ) o 32 88%) | 54 (B2%) | 58(85% | 61(94% | NR
(%) WNENES]
12M 33 (94%) 55 (83%) 55 (83%) 61 (9%) NR
e = 0 (0%) 10 (15%) 9 (13%) 8 (12%) NR
RRC-2 3-6M 3 (9%) 15 (22%) 10 (15%) 6 (9%) NR
7ot 6-12M
1ol _ 3 (12%) 1 (17%) 8 (14%) 4 (6%) NR
HME(%) | MAIZAE
12M 2 (9%) 1 (17%) 1 (17%) 5 (6%) NR
NE = 34 (97%) 0 (0%) 0 (0%) 2 (3%) NR
RRC-3 3-6M 2 (6%) 5 (8%) 3 (4%) 1 (1%) NR
HEHME | 6-12M ) 0 0 )
) MR 0 (0%) 1 (1%) 1 (1%) 0 (0%) NR
12M 0 (0%) 0 (0%) 0 (0%) 0 (0%) NR
= AE 835 NR
LD PNI=2=1
- Sz B
Z{ I A X =
g | A FDT Coil BAC SAC p value
FDT vs Coil: 0.02
MR|=2=2 9.4% 2(5.7%) 9(13.6%) 8(11.9%) 3(4.6%) FDT vs BAC: 0.04
FDT vs SAC: 0.45
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| K|, -The authors declared no potential conflicts of interest with respect to the research,
OlsHeE & authorship, and/or publication of this article
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be affected by selection bias, as anterior
circulation  aneurysms  frequently  underwent
microsurgical clipping and several aneurysms could
not be assessed, because follow-up data were

unavailable
BHEG SN &2 ue -MEVIE2 MINSHA S5
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CHA LEw B 2kt N=e ~HiRI7 = RIAIEL Fusiform and dissecting aneurysms
© SHOR Hst ey 5o .
Hl=2 H == were excluded from this study
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—Following EVT and during follow-up imaging,
aneurysm occlusion was graded according to the
SIS 20ty muS Raymond- Roy classification (RRC): 9 RRC-1
2471 HIHO 2 O3 BhA =2 {completel), vvhen sac and neck was densely packed
= ;‘?E_FOI ‘H—:E ar o EEDW in any projection; RRC-2 (near-complete), when the
2Rl HIEE L==t= sac was occluded but a small (2 mm) neck remnant
was present; RRC-3 (partial), when loose packing or
persistent opacification of the sac or a neck remnant
) 2 mm was observed.
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& FQUE
= Comparison of flow diversion with clipping and coiling for the treatment of paraclinoid
- aneurysms in 115 patients
HAH (ref no) 10 (#1984)
NP,
_ Silva (2019
(EHE) 2019
W A #EE AsE
oinsy oY 03
m %777k 2011.1.~2017.3
B HZIIENR
B X27I= NR
B HTCHAIRL (BERE £2): Paraclinoid aneurysm (115%)
LIEEEE
- SRz CHEE 1 Oz 2
o A P value
e | (FDD) (Coil (Clip)
AL (F) 115(3) 62 23 30 -
U2 2 (h) 125(7H) 70 23 32 -
oy 1871 - - - -
L (M)(mean+SD) 54.5+12.1 55.3+12 55.6+10.8 | 52+13.3 0.4
/4 (3 11/104 6/56 2/21 3/2 -
HsMa 2E
8.2+5.7 8.4+538 9.7+55 6.5+5.2 NR
(mm)(mean+SD)
m HEuS =y
CJTILHAL ES (=1 =2 s
i A 12 (22 mm) 3 S i : 1 i : 2 P value .
(FDT) (Coil) (Clip) FDT vs Coil
>10 26 16 7 3 06
37| <10 99 54 16 29 )
10-15 (small) 84 45 12 27
15-25 (large) 11 7 3 1 0.6
>25 0|4 (giant) 4 2 1 1
cavernous to ophthalmic segment of the internal carotid artery (ICA)
T TA| S (FDT) - T2 1 (Coil) | Hi=EZ 2 (Clip)
ophthalmic 42 18 6 18
2IX| superior hypophyseal 42 24 12 6
cavernous 19 17 2 0
Dorsal variant 14 5 2 7
other paraclinoid 8 6 1 1
Bl HAEX] 4=
A
MIEALRE
= A=Y (EH|): FDT HSW3 M%< (PED placement)
of e » YHATH| FH(AE T/F):
EJUINES (Al ™: 71213 @18) Aspirin (325mg/daily), Clopidogrel (75mg/daily)
(A& 2) Z|A 674 Aspirin (325mg/daily) & Clopidogrel (75mg/daily)
6711 0|=F stent patency EQIE 77X Aspirin (325mg/daily)




MISALSE
N = AlZY(EH]): 2Y MF=(Coiling)
BT ssam sor o3 oty
N = \[&H(EH]): 28 ZE= (Clipping)
S 2 s sor o1z g2
B FEEE It
A 6m, 19 "z 18.4 month)
s 6m, 13 (Ez: 9.6 month)
Sy R 1 6m, 14 (Bx: 23.7 month)
Oz 2 6m, 149 (Hx: 22.5 month)
B EHEE(%)AR): NR
W QY 2
" AJZ: NR
w AlEdE s
. EJVE= ]
bS] =3
TN = (FOD | (Coid | 7888
174 6471 237 :
o 1 (1%) 1 (2%) 0 (0%) NR
HEF 3 (3%) 2 (3%) 0 (0%) NR
AN S 12 (10%) 6 (9%) 1 (4%) 0.7 (0.7)
AlgEdE HE 8 (7%) 4 (6%) 1 (4%) 1.0(1.0)
permanent, nonvisual 4 (3%) 2 (3%) 1 (4%) NR
1)
pzarey | Bermanent  AISED e | 0% | 0(0%) NR
ZAN oo
== UAFQI, nonvisual 1(1%) 1(2%) 0 (0%) NR
UAHRI AT 4 (3%) 3 (5%) 1 (4%) NR
EECREL 17 (15%) | 10 (16%) | 2 %) | 05(1.0)
= MZS B HAMRS): NR
W R84 21
A7 = [ME(N/E2)
« MHIIE NR
A CH=E 1 P value
FHA (9 =
A& 2% (%) S (Coil (ad 7
A HME (%) 57 (89%) 18 (78%) 0.3(0.4)
=AY HME (%) 7 (11%) 5 (22%) NR
= U2 XA (10mm 7E)0)| CE Hlw
= HEF 1 P value
I-l = LN
B e (Coll) (adj P)
Small (<10mm)
Agds 92 49 16 -
A HME (%) 83 (90%) 43 (88%) 13 (81%) NR
=AY HME (%) 9 (10%) 6 (12%) 3 (19%) 0.7 (0.7)
HS LM 11 (12%) 6 (12%) 0 (0%) NR
AHS U Sis 81 (88%) 43 (8 8%) 16 (100%) 0.3(0.5)
Large (>10mm)
A&7 25 15 7
o A (%) 21 (84%) 14 (93%) 5 (71%) NR
=AY HME (%) 4 (16%) 1 (7%) 2 (29%) 0.2 (0.5)
HS UM 6 (24%) 4 (27%) 2 (29%) NR




- - o= 1 P value
oA Shhe (Coil) (adj 7
s L 2s 19 (76%) 11 (73%) 5 (71%) >0.99
TABLE 2. Comparative outcomes
PED vs Coil
Outcome Total PED Coil Clip  (adjusted p value)
Procedures 17 64 23 30
FU duration in mos (mean) 18.4 9.6 23.7 22.5 0.01*
Complete occlusion 104 (89) 57(89) 18(78) 29(97) 0.3(0.4)
Complications 17(15) 10(16) 2(9) 5(17) 0.5(1.0)
Rupture 1(1) 1(2) 0(0) 0(0)
Stroke 3(3) 2(3) 0(0) 1(3)
New neurologic deficit
Permanent, nonvisual 4(3) 2(3) 1(4) 1(3)
Permanent, visual Sxs 4(3) 1(2) 0(0) 3(10)
Transient, nonvisual 101 1(2) 0(0) 010
Transient, visual Sxs 4(3) 315) 1(4) 0(0)
Permanent complications 12 (10)  6(9) 1(4) 5(17) 0.7 (0.7)
Visual complications 8(7) 4(6) 1) 3(10) 1.0(1.0)

=2

M sU3

FU = follow-up; Sxs = symptoms.
Values are presented as the number (%) unless stated otherwise.
* Significant result.
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2 (ref no), M1 MAIFEHAT) 10 (#1984), Silva (2019)
39 a9 HIE2SS | HEHIA(E==01E
SN0 ofet =7t HwF0| MSEL Mo 58k
SOl XO|7}+ 301 Hw RIS Q1 EHR(table 1117
Sizeinmm (mean [SD])  8.2(57) 84(58) OT(55) 65(52)
Hw7t 254 A7 | BES Small (<15) 10(88)  B1(87) 1983  30(%4)
CHAFE H| g 7F=AM | AX™HO O3] Al X=X Large (15 to <25) 19 0 303 1) 06(06) 06(08)
f l7ks E"HO_:E_' 2o = Coa Giant (225 2@ 1@ 1@
= HlEEI D E%\FE Aneurysms <10 mm 99 (T9) 54(7T)  16(70) 29 (91) 0606 0203
Aneurysms >10 mm 26 (21) 16 {23} 7(30) 3(9) : o
-ME/HIRPIE Oe S
HMESH =) 8L L= Lo
TTEs S s2 =5 0 = -Aneurysms that affected the cavernous to
ey M8 o = 2 MECeR | O =2 hethalmi f the ICA eluded
HrASH AEH H m =5 oph-thalmic segments of the were included.
The patients were treated by 1 of 3




interventionists; all patients who underwent PED
treated by the
interventionist. All the patients were treated at

deployment  were same
the same institution except for 28 patients who
underwent  PED

institution

place-ment at a second

Multivariate logistic regression was performed to
assess for predictors of aneurysm occlusion or
postoperative complications using a p value of

JEHA S0|0L T Lto
;Eé;@ﬁ%iiiﬁgz—': 5;}; 0.05.  Subgroup analyses using multivariate
Hi=2 O =54l logistic regression were also performed. .

- - An analysis of subgroups based on size or
location of the aneurysms did not reveal any
significant associations

~55d o272 &
Al % Z3t 23] 01y EHE
SoIEc S 22 3 | BHS —Follow-up angiography was performed in most
227 £xOZ olsf WSt A | O%S .

8 b= 025kl patients 6 months after the procedure and
annually thereafter until follow-up imaging was
discontinued
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2 Olgl ZMsH AuEtol =2 —-Complete aneurysm occlusion was determined

HIEE O =4 based on postoperative angiography
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Current Trends and Results of Endovascular Treatment of Unruptured Intracranial Aneurysms at

H|= . L :
a Single Institution in the Flow-Diverter Era
A (ref no) 11 (#1699)
KRR
_ Petr (2016
(EHL) 2016
m O S8 FsE
s B ORI 5F
B %9717k 2009.68~2015.58
B HZIIENR
B HQ7IE NR
B OISR BT aneurysm 35271 (310%)
LIRS
T T Sz (FDT) th=Z (Coil) P value
ATLLHARKH) 310 122 183 -
SUF 201 318 122 196 -
BHAZAN(mean+SD) 57.4 55.7 57.9 .10
o) 249 104 145 01
HE02 3 7|(mm)(mean*SD) - 12,3+8.6 8.7+6.3 <.0001
m HEuS =y
O ZACHAH Al (T mm) HA| =T (FDT) R (Coil) P value
<5 (small) 60 (18.9%) 14 (11.5%) 46 (23.5%) -
37| 5-15 (medium) 207 (65.1%) 76 (62.3%) 131 (66.8%) -
16-25 (arge) 26 (8.2%) 15 (12.3%) 11 (5.6%) <.0001
>25 (giant) 25 (7.9%) 17 (13.9%) 8 (4.1%) <.0001
Aneurysm location =000
Cavernous ICA 17 (8.5%) 1(0.5%) 26(213%)
Paraclinoid/supraclinoid 1CA W4 [32.7%) 34(17.3%) 70(57.4%)
ICA terminus 13 [4.1%) 10(5.1%) 3(25%)
|CA Pocoma 36 (N3%) 24122%) 12(9.8%)
_ MCA 19 (6.0%) 16 (8.2%) 3(25%)
EIN ACA/AcomA 56 (I7.6%) 56 (28.6%) ofoz)
Vertebral artery 2{06%) 1{0.5%) 1(0.8%)
Basilar artery 37 (1L6%) 35 (17.9%) 21.6%)
PICA 10 (3.2} 7 (3.6%) 3(2.5%)
Other 14 (4.43%) 12(61%) 21.6%)
Anterior circulation 263 (BL7%) 148 (75.5%) 15 (94.3%)
Posterior circulation 55 (17.3%) 48 (24.5%) T(5.7%)
HEN NR
L PNl
MISARSE
m Al&E (RH]): Flow-diverter0|& HSM2 M= (Flow Diversion)
(Pipeline, Surpass)
= SIEARE SOl H/3):
The periprocedural pharmacologic protocol for patients undergoing flow-diverter
ESES therapy was uniform throughout the study period. Starting clopidogrel (Plavix), 75
mg, and aspirin, 325 mg, daily for 5 days before the procedure was recommended.
P! Postoperatively, patients were maintained on the same clopidogrel and aspirin dosage
for 3 months. After 3 months, clopidogrel was discontinued for patients undergoing
on-label treatment (ie, aneurysms of the internal carotid artery proximal to the
takeoff of the posterior communicating artery)
N = A& (ZH): T AF= (Coiling)
H|WAlE o .
= AR EOHAIE T/%): NR




HA (mean)

A& (clinical)

NR

Exp ! s
BIAMMSEA (angiographic) 20 ¥
B SEE(%)MF): 287 SUF(B.8%) (UAHISHY FHREAAL D2l
] Cl)_}X-lkl Zn}
" MNUE(%)
TR S ey
ZATHA
21t 3109 1223 1883 P value
AIUE 3 (1.0%) 2 (1.6%) 1 (0.5%) .70
0= 7 (2.3%) 3 (2.5%) 4 (2.1%) .85
DS 200] o3t AjYE
19 (6.1%) 5 (4.1%) 14 (7.4%) 15
(All-cause mortality)
g & S Immediate(<30%) & Mid-long term
- =M R
| b2 ! P
4T A
A (PED) (Coil) value
3109 1223 1889
=7} 95 S (<309) 32 (10.3%) 12 (9.8%) 20 (10.6%) 43
c | e S UR O 3 (1.0%) 0 (0%) 3 (1.6%) -
c | SEMES 5 (1.6%) 1 (0.8%) 4 (2.1%) -
« | TIA 7 (2.3%) 2 (1.6%) 5 (2.7%) -
c | A 7 (2.3%) 4 (3.3%) 3 (1.6%) -
c | MEIR E3 5 (1.6%) 2 (1.6%) 3 (1.6%) -
c | B 3 SUE NS 3 (1.0%) 0 (0%) 3 (1.6%) -
c | SHEEHE 0 4 (1.3%) 2 (1.6%) 2 (1.1%) -
< | EEEEE ANYE (1.0%) 2 (1.6%) 1 (0.5%) -
B/ 1H S 12 (3.9%) 6 (4.9%) 6 (3.2%) .54
c | SEMNY HES 6 (1.9%) 2 (1.6%) 4 (2.1%) -
Az . | olopRe EX 4 (1.3%) 2 (1.6%) 2 (11%) -
c | SUEE/HM 2 (0.6%) 2 (1.6%) 0 (0 %) -
s | XEH FEsHE 0E 3 (1.0%) 1 (0.8%) 2 (1.1%) -
c | EEEEHE AYE 0 (0%) 0 (0%) 0 (0%) -
 NIZER QA
Table 5: Aneurysm-related clinical outcomes
All Patients Patients with Patients with Flow
(N =310) Coiling (n = 188) Diverters (n =122) P Value
Mortality related to target aneurysm rupture or stroke 9(2.9%) 5(27%) 4(3.3%) 15
Worsening of aneurysm-related symptoms 10(3.2%) 7(3.7%) 3(2.5%) 79
Long-term good neurologic outcomes (MRS = 2) 164 (85.2%) 155 (82.4%) 109 (89.3%) 33
m fad 24
" S/ oI/
BEDIE NR
C BADL AE F O 0%
ZifHe T M= CHEF
3103 122% 188% P velve
oS 147/267 67/104 80/163 NR
(55.1%) (64.4%) (49.1%)
HoloF HAE 92/267 23/104 69/163 NR
(34.5%) (22.1%) (42.3%)
SoHME 28/267 14/104 14/163 NR
(10.5%) (13.5%) (8.6%)
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Table 2: Technical and angiographic outcomes®

Patients with Flow

All Patients,/ Patients with Coiling/ Diverters/Treatments
Treatments (N =310/352)  Treatments (n = 188/223) (n=122/129) P Value
Coiling-assist devices
Balloon 9/352 (2.6%) 9/223 (4.0%) NA -
Stent 10/352 (2.8%) 10/223 (4.5%) NA
Flow diverter used
Pipeline 124/352 (35.2%) NA 124/129 (96.1%) -
Surpass” 5,352 (1.4%) NA 57129 (3.9%)
Angiographic occlusion at last follow-up
Complete 165/318 [51.9%) 96,196 (49.0%) 69/122 (56.6%) <0001
Near-complete 12/318 [35.2%) 86,196 (43.9%) 26/122 (21.3%)
Incomplete 417318 (12.9%) 14,196 (7.1%) 277122 (221%)
Angiographic follow-up for patients with <0001
imaging =6 mo posttreatment
Complete 147/267 (55.1%) 80,163 (49.1%) 67/104 (64.4%)
Near-complete 92/267 (34.5%) 69,163 (42.3%) 237104 (221%)
Incomplete 28/267 [10.5%) 147163 (8.6%) 147104 (13.5%)
Mean radiologic follow-up time (ma) 20 (0-67) 20 (0-67) 20 (0-61) 46
Retreatment 009
Recoiling 18/318 (5.7%) 18/196 (9.2%) 07122 (0.0%)
Retreatment with FD 15/318 [4.7%) 8196 (41%) 74122 (5.7%)
Clipping 2/318(0.6%) 2/186 (1L0%) 0/122 (0.0%)
Recurrence 36/318 (113%) 29/196 (14.8%) 77122 (57%) 009

Mete:—NA indicates not available.

*Three hundred ten patients received 352 treatments; 188 patients with coiling received 223 treatments. and 122 patients with flow diverters received 129 treatments,

“ Stryker Meurovascular, Kalamazoo, Michigan

" NE 958 NR

» REE: SAMR07N), HuwH(ESUT 347H) (34/196)(17.3%)
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2 MAISHK] %5

-MEES SHMZOIN S LECU SAH F2l82 MK
-AEEH| T A0 T2 WSS FR5I0 HAl(table 3)SIUOLY,

202 0] Zi: EM0N XS

ore
[E=]

KH|ARR

T

A0 H2LoHRA

*OHNKA TR

HIEE?IE B7I=7: RoBANS

21t (ref no), A KXIH(EHA ) 11 (#1699), Petr (2016)
A B HEYY | BHHZHERR)
HW7b EXESE AR | O RS SO oot =&t HluF0| MSs 2Ye 55k
AT HI7HsY | MYOR Qlsf List M | M S0fl X0I7h l0] HImETH FIXAL SUR K|, XZHo|
= HIEE D=2 | N @2t Qoispil X107t 9IS (Table 12H)
BHESH B 22 L2 | WS /AT IE HAIER] %S
A M T EE BAE MFOZ | O&ES
ARGt MEY H S m =y
mEts B0l e O 0N DRt oF
w0 Vet | O R3 oo
[=h =2 EaS [=PSPSiey HIAHSE  A{EH Lo
HERE HE-;W 2en oo E%;ME' -OITCIRI U EHRAA| WSS DRI
L}E Sioiote
SN B 22 L2 | WSS oR7IZ, A& & Zit 23] 01 S8
TEEY EHOR Olsf st M | &S
o HlE2 BECE
SRHSH WIS £ | MRS - IR k0l Cfet OF ete. CRY, ZHBEQl A
IRt E7KY | O Qlah LAEt E0l H| | O &S It S0 TS DIXK| YASHOR Tt
£ O gy
Zapm o} SIS 201 HIEO | g Se —AE|ot BT S E E1E AKBol0 ZUE B

-




3t
—DAneurysm occlusion on follow-up angiography,
° MRA, and/or CTA was categorized as “‘complete”
SHA (no filling of the aneurysm sac), “near-complete”
(C90% occlusion), and  “incomplete”  (390%
occlusion).
BN NEE =2 -E2E ¢igoz st
;ﬁ%g%q; 0 ;ﬁg -No patient was lost to follow-up
5 =
MEHE 7 SEE O2EER JW\fl?(l E’i%@'ih ‘Eﬁf %?S—QI
SRS T 0 %Q’é‘ AN (HME MUE, MIIER)E MR
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=)

F20i8

T

Flow Diversion versus Standard Endovascular Techniques for the Treatment of Unruptured

Carotid-Ophthalmic Aneurysms

HAH (ref no)

12 (#637)

SIIPSIN;
(EHm)

D

maria (2015)

S WY 2eE
AN DA
7717k 2006.48~2013.128

SE7IENR

27 NR

GITICHAIR} (3R 4): HITIEY Sa= 16274(138%)
TS A

T= HR|

Sz (FDT)

&= (Coil)

P value

HATHATHE) 138 77

61

SUE 01 162 9%

67

HAAHZH(M)(mean+SD) - 49.7+11.8

49.2£13.9

.79

H/0H(E) - 17/60

10/51

.52

HSW2 XZH(mm)(mean=SD) - 8.7£63

6.7+3.6

.03

Dome/neck ratio(mean+SD) - 1.9+1.05

1.8+0.63

46

AIEARE

= A=Y (BH]): FDT Hizus MHs

(PED, Silk flow diverter, Surpass stent FRED flow diverter)
o ST I A
Patients undergoing either flow—diversion treatment or stent placement
received 75 mg/day of clopidogrel and 160 mg/ day of aspirin for 5 days
before the intervention. In the first institution
= A& (AH]): ZY MH= (Coiling)
= HEAMH| FOHAIE /%) NR

ZATEHA P value

B2 (FOT) i (Coil)
AR BRME 2R NR 4% (6.6%) -
N EE 6% (7.8%) NR -
3.9%t 18*(1.6%) -
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-A& & X7 HMES 6.4%(6/94; 18O iil= et Moz B2

Ty JE(GEEmE ZUTL 31.5+24572)0A 19 AFO0IA  recanalization A

~FOTIE(@Z 212,

W R2d 24
" GMS(R)

* WEZA:

initial self-adjudicated Roy Raymond scores were 1 (complete occlusion)

2(residual neck), 3 (residual sac)2= MHE}
= £ UWT| THE0l H|<)
Table 2: Comparison of rates of aneurysmal occlusion according
to follow-up intervals for coil-based techniques and flow-
diversion groups

Latest
=6 Months 7-12 Months =12 Months  Follow-Up
Coiling  17/26 (65.4%) 16,/28 (57.1%) 23/50 (46%) 27/55 (491%)

group
Flow 21/39 (53.8%) 16,22 (F2.2%) 35/41(85.3%) 50/67 ([74.6%)
diverter
P value A4 37 000157 .0047°
*Significant.

Table 3: Comparison of rates of aneurysmal occlusion according
to follow-up intervals for the stent-assisted coiling subgroup and

flow-diversion group

Latest
=6 Months 7-12 Months »12 Menths  Follow-Up
Stent-coil  9/T(81.8%) T/17 (64.7%) 14,24 (58.3%) 16/24 (66.7%)
Flow 21/39 (53.8%) 16/22(72.2%) 35/41(85.3%) 50/67 (74.6%)
diverter
P value 16 73

.o19* 59

*Significant.

=13

=
ro
ol
2
m
Ir

=

23/50(54%), OFK|af MR A™M0M= 27/55(50.9%) SU=9| recanalization®Z O|0{E. 0% &t

Xt 6(O%)2 MX=E LS
13.5£10.871)0IM 2E SUFO| 85.3%(35/41)7F 12702 0| HAEAT,

= O ITT—

ZA FHOIM 74.6%(50/67)7F HMEAUS
2t HMER 1270 AN (P<.001), DRXIZ} X2 AN (P<.005)2 R2GHA X0[7t

_WE_ j—% =T
o|0i2
MAMDO
= A& 43E NR
= WREE ST 2H(2.1%), tET 6B(9%) (~=.068)
. carotid-ophthalmic SHR0N HZE FYU7|HE 7|20 H|WSI0 Flow-diversion ARO0IA F7X0I 0|2t
= 20 2 Xo| 30| 7| ZHM § £2 HMES LIS
HATHIXI,
O[S S
- -5 I8 7t HMES 1270 AIE0IM (P<.001), DRXEh FEEE AIR0IM (P<.000)2 RS Xt0[7+
NS
UAS, MRZEE 27t RS K07} QUUS(P=.068)

* OHNKA TR

HIZEZ S H7I=7: RoBANS
GiH(ref no), M1 MAIH(ELAT) 12 (#637), Di maria (2015)
fe:]e:] A HI=E o 7|(= 20|
o =0 _?_|g.| I_I_I_7-I(|_T'__|_o
ZX0I ChSt =EF0 R0 XMSZ RO 5T
H|ﬂ7|'_‘?_7£‘||§|3|_|‘ EHgE |:| Lir% E()." i|-0|h O-IO-| EO|L|» LCOH=2 3-7|0“ O|0.| ;1.7|- OO|
T lavtsy | MEOR ols waE MES | G0 e T
A1 HIER Osgy | © me
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Coil-Based

Technique
[n=81) FD [n =77) P Value
Mean age [yr) 492 +7139 4597 1.8 79
Male patients 10 [16.4%) 17 {221%) 52
Female patients 51 (83.6%) &0 (77.9%)
An. size [mm) (mean) 67+ 36 87 * 63 03
D/ ratio 1.8 = 063 19 =105 46

_t,'_f_?gé,_k %Ilj B2 Oue MEH/HIRIZ [ MAER] 242
LET = ST O=o
sgom WMt | S ES
- SARMA], 13&E. Factors predictive in univariate
WRHHA SOITF TR | mYS anagsys (Fl’ 'IZO)' were entered |ntoPa m|u|t|var|a(§g
D=L SRS A EH o conditional logistic  regression. values .
"";'Eom Zdet 4 0 == were statistically significant.
HIEE 05 - AANME, HHEOZ Q0IRM & OHHZo=Z 2
Holo] 44
SHESI SN SS LE | MYS | TON ARER ARES AR/
Z=ZMOZ Qlaf LfAst 0= -A& & 4t 23] 0[A(<6 Months, 7-12 Months,
|5H H|s= = StAl s
A HIEY O =2 »12 Months, Latest Follow-Up)S&st
I=bSbSE PN Te] = UMl =710 ek o gl Choh 2ol At
IO Olof| w5t 0= ZH0 FH2S OIXIA] LASACE HH
S0l bl BT
—MEEQ} EFEEYt (5 E 7S ARZol Z1E B
SRS A0} WSS ]
HIHO 2 0|5} A5 =S -Roy Raymond scores were 1 (complete
ZAE0l HIEY mE==eN occlusion)
NIHSS score &
-Ol2het 22 AMRE ZEX| 30%HEx LM
In the flow-diversion group, imaging follow-up
was available in <70% of patients only, because
Soixst X122 Ous se\{eral patients were foreigners and returned to
HHMGI| CHRO 2iMst | Bl S52 their home country after treatment
EC-IE O == - SUXY FHUHA, HHYE0| =2 (B 30.6%
vs, 17.9%) _
- Angiographic follow-up was available for 66/95
(69.4%) aneurysms treated by flow diverters
and 55/67 (82.1%) patients treated with
coil-based techniques.
Lto O2E=O JA|LX| 2OIOLt oM ©&AO0| =QZT
MEVS HOME T D20j .::g =T _'” |O| | LOM—_ f oy, ‘I'I'_ 9| =Qzut
HEANSH 71 H|E2 =o (HME, THRZS) SOl gt Z2UE HMAR
2o = = SEA|
O =z23=
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= FoUE
M= Flow Diversion Versus Conventional Treatment for Carotid Cavernous Aneurysms
AH (ref no) 13 (#2349)
K1 AR
_ Zanaty (2014
(EHE) v (201
B O YN JSE
HATEH m GIRsi=IL Oj2
B 7|7k 20068~20144
B MFE7|E NR
B H27|E NR
W SACHAIRG (BERF ) cavernous carotid aneurysm 16770 (157%)
B MEY
= TR =Xl (PED) e
[ I_x [
© (Coiling, SAC)
HACARHE) 157 NR NR
108
Coiling (227H)
SUFT (0
= 20h) 167 59 SAC (7170
oI ACHAL CVD (1574)
B HZ(M)(mean+SD) 61.4+12.7 63 60.42
/(%) 10/147 93.22% 93.62%
HEM2 37| (mm)(mean+SD) 156.1+£9.0 16.75 14.27
ZM2 neck size(mm)(mean+SD) NR NR NR
SAC, stent-assisted coiling
CVD Zik= 2M0IM Helh |z g
m HSH2 EY
EY NR
A% NR
SEH NR
AEYY
MI2ARRE
= A|&3 (EH]): Flow-diverter0|& HSM!Z MF= (Flow Diversion)
ENNES (PED placement)
oyt w SIEATR EAAE T/F): NR
=les = Al&F (BH|): I MT= (Coiling)
ENE Bt 2 (%)
HluAIE balloon-assisted coiling 22 (13.2%)
stent-assisted coiling 71 (42.5%)
= SIEA TR EAAE T/F): NR
B A T2
T Xz (mean) CH=T (mean)
2xma c||n|lca| . NR NR
angiographic 7.31 M 18.24 M
B EEE(%)AR): NR
W oIy 2
= MUE(%): A= Al QIS
el _ 5 5
P ASEE S Al F I 27416771 3)(0.03%) L. = O TUR X2 X0 YIS
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T
=X
Zapens M= 0D uzaicon | wmmaea0) | L
597 224 711
HHS w4E 2/69 (339%) | 3/22 (13.64%) 4/71 (5.63%) NR
70 BEO| HIZS 6.6%(167HE 11)RS
ZQ BHES ZMO| Ol N HEE, £ HEZ SUR 0IY U MASH NS QU dEt
sZoz Folg
_ } N2 | oE21 | oE=2
SHH= MIELHS S| >
2IES LS EAl (FOT) (Coil) (SAC)
A2 B =z Iy 2/152 1/59 - 1/71
Z3M LES 2/152 1/59 - 1/71
Sig HE3 3/152 - 122 271
CVD(157H) Zf= SA01A K2/

2741674 & 0.03%)2] |2 & =M= mHA0| QYA

-E¥Y HEE2 27101677 5 0.03%)0A] Lagion, 174

-of@d HES2 SAC At 2, CVD &R} 29, il 298 X=E U2 2K 150N LM5IH £ b
21678 & 5%, 2.99%)

-PED Ei= SAC(AHIE HX TUF)O=Z R|=HI2 Bl HYS U4 &E0| 3.84 HUS(OR, 0.26;
P(0.05)

o

= B UHEY ZAR NR
m 2y 21
. Hus

* HEHIIE NR

Sy

P

=Rt
Sl (PED) E21(Col) | UER2(SA0 |

5974 2201 7174
48/59 (81.36%) 6/22 (27.27%) 39/71 (42.25%) NR

Zapsta

LTHME (%)

S & YA HALE(%)

(>90%)

~AMHMSES PED7t 81.36%((B97H & 487Y), SACAHIE Hx FYUZN0| 42.25%(7170 £ 3971), 2L
0| 27.27%(2274 = 67K), CVD7} 73.33%(1574 = 11702

= AE 438 NR

53/59 (89.83%) 12/22 (54.54%) 60/71 (84.51%) NR

LI N ==
CHAEE
Z =
R == (PED) i 1(Coil) &= 2 (SAC) Vaﬁe
PN 3/59(5.08%) 8/22 (36.36%) el NR
=4 3% =R (19.71%)
-PEDZ X|2He BHit= X2 37|19 SHR((10mm) HIZ0| QOB WT FHEE J7l0] o FUAS.

C
Cisg Az

ED(PED: wxXHI[[OR], 0.03; P=0.002) ¥ =7| »15mm(OR, 4.27; P=0.003) 0/22|

=7t B9 7 GISE oiSdke A= LEGS
. PEDQ| AtB2 50| Z40| U= SA0A HYZ00F &
= Sl PEDT} 35 X120 WA 24, B4 WIS 571 SIS UAST 20| 9SS WIS
CITH| K|, Dr Jabbour is a consultant at Covidien. Dr Tjoumakaris is a consultant at Covidien and Stryker.
OlsA=E & The other authors report no conflicts
H|Z -SW2 3717} 15mm O[MQ! SRHOR, 2.67; P=0.037)2t PEDZ X|2X| 2 SRHPED: OR, 0.16;
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P=0.006)0M Xix|=7t 2L
-PED E= SAC(AHIE HX
P<0.05).
-SRI f/u BAF F, CVD Zik= EA0IM H2IR

;oll
|'.I.I nlo

U)oz WS EXl By

OlA

AE S50| 3.84 XUS(OR, 0.26;

* H1XNA 7|2

HI%E”-‘?-I34 H7t=7 RoBANS

At (ref no), M1 MAIE(STOE) 13 (#2349), Zanaty (2014)
CE EE] HIEZSIE | BEi(=20l8
There were no difference in age, sex, and mean
HIm HXXSF [HAL Lo ) .
L |t "'_‘;Eo‘— EOE B s aneurysm size between those treated with PED
A HlEsksY | AHOR QIsh wast M | (52 . |
B H|=a [ 2514 and those treated with conventional endovascular
procedures.
HXME ZX) B2 LE | WS —UEH/HR7 = RIAGHA| 25
CHA= M o IE X AYoE | =2 The limitations of the present study include
FAHS =gy | . . : ) .
gyet 15 B O =82 retrospective design and possible selection bias
=2 X|AEIB|UEMS E5 EXNM HX O|20{Al
A SOl 37 | lES El’sixl—ﬁ—?—ll‘_lllﬁ_‘ﬁe =l 97:“—| Eol0|—|—o'||:|
St A SREGI0] IS AfEd Zo (Factors predictive in univariate analysis (P{0.20)
weeT _H'_l;'_j o= = 0 EEDMI were entered into a multivariate logistic
=8 =5 regression analysis)
HYNES X 82 & | RS SN TSEz RJIES 080U, A= 28]
=EEY ZHO2 olaf wWhE Al | (152 | OWQIX =orst 4 gig
& b= m s
SN WY =1 | RS TR =7HE0 oSt SiE g2, CHf ZHEsol Zat
7Y =71 O=F Qlo Lst &0l Hl | O =2 0| Fek2 DIXIK| iRsAeE mH
== R
SETES AL UEO | MAS | NES gt 95 Evangiogiaphy ZADE 018
2217} 2 oo wyst Zu0 | DS | 50 zme Wise
HEH O ==
EYAMSHAEE O3 Yoz HYE G HYE Tl MAEX U2
Soet 2ikta | BHESIH R0 2dst | O =3
22 |53 mesy
[ = D2EE2 MAIZA LUCLL FES UNE,
MEHR] 22 A 2t 11 0 o o JMME S ZOXHO| 4t 2=
MENA ZTbe 1 arast BT b|E2 =5 2%/near-complete HAlE S ZQXH0| st Z2uE
2o =0 D =SEA
=== HIAOIRS
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=)

EeIE)

M= Comparison of Flow Diversion and Coiling in Large Unruptured Intracranial Saccular Aneurysms
AH (ref no) 14 (#27]1)
ISIIPSING .
(Emois) Chalouhi (2013)
B A 2N JSE
3H
ﬁ-_rlfcj L] |_ Toiﬂ’ Dli
B ¢U1Zk 2004E~20114
(PED: 20114~20124, Coil: 2004E~20113)
® AMA7IE NR
B HQ7IE: As there were significant differences between patients treated with PED and
coils, fusiform aneurysms (more treated with PED) and anterior communicating
artery aneurysms (none treated with PED) were eliminated; no other patients
were excluded.
W LAY (B} 4): unruptured large or gaint (>10mm) aneurysm (229%)
B OEEY
T TA| Sz (PED) CHEZ (Coil)
TOHERKE) 160 40 120
SUZ +0H 229 54 175
YA (M)(mean+SD) - 60.7+12.7 60.3+10.6
04(%) - 82.5% 86%
HEM2 F7|(mm)(mean+SD) - 14.9+4.7 14.9+5.9
SMZ neck size(mm)(mean*SD) - 50+1.2 49+1.7
Aoy
m LEHR EY
3] 2 (9 mm) SAf= (PED) tHAR (Coil)
>10 O|A (large or Giant) 45% 41%
= M= (PED) (%) tixa (Coil) (%)
Carotid ophthalmic 15 (37.5%) 34 (28.3%)
Carotid cavernous 8 (20%) 5 (12.5%)
i Vertebrobasilar 4 (10%) 20 (16.7%)
us Paraclinoid 9 (22.5%) 29 (24.2%)
Middle cerebral artery 1(2.5%) 7 (5.8%)
Posterior 2 (5%) 15 (12.5%)
communicating
Petrous 1(2.5%) 0
L HAIEX] =
L PN
MRt
= Al&E (RH]): Flow-diverter0|8 LSM=2 MXM= (Flow Diversion)
(PED placement)
o 4/40%E(10%) : PED+adjunctive coils AtE8t
ENNES (4 SUF XA 12mm, 13mm, 16mm, 22mm)

Uds f) Aspirin (81mg/daily), Clopidogrel (75mg/daily)
S 6 Ol*f) Aspirin (81mg/daily) & Clopidogrel (75mg/daily)
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MIFARRS

=N Rt 2 (%)
conventional coiling 67 (56%)
stent-assisted coiling 52 (43%)
balloon-assisted coiling 1(1%)

= N2 (3H): 2 4F2 (Coiling)
= SBAT EOF HAISIX 48

7= St (median) CHER (median)
Clinical 8M 15M
Angiographic 7M 12M
ia?:'.i"
s B EEE(R)UR): MRe HAEX s
7= SN CHE
Clinical Z1t 2/40 (5%) 17/120 (14.1%)
Angiographic Z1t 5/40 (12.5%) 30/120 (25%)
W QMY Zi
= ANUE(%): 1/54HEHD) (1.8%)
AlEEE FEE UM
EXi= (PED) CHZ= (Coil)
SR BMmm) T cune 2) Saz (%) P value
10-19.9 3/32 (9.4%) 7/94 (7.4%) NR
>20 0/8 (0%) 2/26 (7.7%) NR
n HE
- Sz (PED) L= (Coil)
EEERCTE < .
it #Xt 4 (%) sxpa ) | L vale
CERE 1 -
TUEE L i -
S2o0| i 5 i -
AN T 53 A - 8
A1 O - 1
A 3 (7.5%) 9 (7.5%)
2| 0] 5 182 A A2 S
gy
m MNZSHN QUEEA AL
= =2 (Coi
MRS & iz (PED) EH_ (Coil) P valus
BIRE 2+(%) BIXt (%)
0-2 35/38 (92%) 97/103 (94%) 0.8
>2 ERNE0 .
DBABTR TS WY YRID) 2BEaE Bds 28 N
% mRS, modified Rankin Scale
>2 2 poor outcomeQZ 0f&st

- FH0IM SUF 3719 B/KP=0.1)= LiE LdZUE HISHB(mRS>2)

m 284 Z1
" O IS
FBEDIE SUE
2 wEge &7

{100% Aoz

e

SUR Hrigs UEE= 2o ATH(100%)
H

=0

=]

2 H7H(100%)2] Ol

Y g

MM A0l SUFRY neck E= dome? filling2

2501 BOM HMOR E25(%iS
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A= (PED) &=L (Coil)
ST F7I(mm) Soi= 4(%) Soi= (%) F value
10-19.9 23/27 (85.2%) 33/73 (45.2%) -
>20 7/8 (87.5%) 4/17 (23.5%) -
- A& Z2AIH9 ZMA(PEDI) AXHAE: HAZX| LS
- A2 Z2AEO| HZ(Coil) HBME: 70/120% (58%)
n QM HME: KAEX] 2
 EEDE I D2 $H HME
o Uz
ES it Wik (PED) (Coil) P value
SUE (%) So2 2(%)
<674 24/28 (36%) 11/29 (38%) -
7-1274 12/14 (86%) 22/43 (51%) -
12742 1/1 (100%) 9/32 (28%) -

" NE 435 SMZ40B) 2F0M

oo

MO0 |9‘IA|:|-1 I—”A

St
=]

4/40H(10%) : PED+adjunctive coils AR2EHAH| SU= XA 12,13,16,22mm)

L IDVINIEE=S
N ins Chaat
(PED) (Coil) P value
BIXt (%) BIRE (%)
MX|2E 1/35 (2.8%) 33/90 (37%) <0.001
-ANE&nt f#3EE g ZHof X017t SIS, A FX ZA

HE9| HIS2 PED(7.5%)2 FUT7.5%, P=1
M PEDZ Xl=gt SHZ2| 40| =2 HIE(86%)0] 2L

FUW2(41%, P0.001)01 HfsH &5t XA

£ 9933
PEDE= Coling CHH| T £ S%% HAES LIERON, 2[5l 012 ¥ RAR 2N ZhE 998

22 Of2f3t w22 PED7} 7Pt 2 HILEe] Yy SUR 20 9U0f M85 A2 BH0| 2 4 988
AlAfet

RHRE,

OlaE 5

e BT/ IR HTIR YOOI AT SSY SHE Y802 =9

* HNXNA 7|E

BIEE?E J7I=7: RoBANS

AH(ref no), M1 MAIEELAT) 14 (#4=7| 1), Chalouhi (2013)
L] EE HIEYPE | BEHDI|(=20g

* FED VS. coiling Hlu!

* As there were significant differences between
patients treated with PED and coils, fusiform
aneurysms (more treated with PED) and anterior

Hw7t 2X%st HAZE | B RS communicating artery aneurysms (none treated
A HW7sS | MEOZ Olal 2Mst M == with PED) were eliminated; no other patients
EH H|=2 O 23l were excluded.

*40 PED and 120 coil patients were matched in
a 1:3 fashion, respectively, on the basis of
patient age and aneurysm size. (table 1. no
difference)

-As there were significant differences between

patients treated with PED and coils, fusiform

BRMESH ZI £2 L= | B E2 . !
TaED S = = <O
_ aneurysms (more treated with PED) and anterior
THARR 1% 2 I SR MFoR | (&S s ( )
SASE AMEH H|Z2 23 communicating artery aneurysms (none treated
with PED) were eliminated; no other patients
were excluded.
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—-Medical charts were retrospectively reviewed to
determine  patient  demographics,  aneurysm
characteristics, procedural specifics, and
procedural complications
« O CHEXE SSAE S5 CHARel 200l =71
oF MEHOIA CHedat 40| 0|01
(Blinded to outcome, 40 PED and 120 coil
patients were matched in a 1:3 fashion,
respectively, on the basis of patient age and
aneurysm  size)

A So|n 137 | RS Interaction and  confounding were assessed
n2tHL EXM510] ErASH MEH == through  stratification and relevant  expansion
HIZES 0=%4 covariates
~3%% FoE= A=E2 99|20/, WYY 39
HMESH S 52 LE | B ES _ - _ _ _
TaED & = = XXObEF 717 247 = =13
. Zxos ol Bt x| Las | FERE IRHGH) Dot 2nt Aol HAR
= O = O— — 2oL =2 ] . . . .
3 H|=2 [ 28tAl —-Angiographic ~ studies  were  independently
reviewed by 2 authors
SX-st WIS =7t | B RS - HUIRIQ| E7IZ0 Cfst ot 2iS. CiRf Z4Esiol A
BIel =t | ’ICR Qlsf et &0l | O ws I ZH0| YBS OIXIK| UUSHOR Tt
Hl=2 D25
aneurysm obliteration rates were determined as
percentages and transformed into a dichotomic
variable:  complete  obliteration  (100%) and
BXMS ZADfEI| di | i YS . . .
2tz 02 ol3 et Zital s} incomplete oblltera'_non « OF) b) Regar_d!ess of the
ol Hl=a [ 251 need for further intervention, any filling at the
— (s =
neck or the dome of the aneurysm was
considered {100% occlusion and classified as
incomplete obliteration
Medical charts were retrospectively reviewed to
determine  patient  demographics,  aneurysm
characteristics, procedural specifics, and
procedural complications
I _ 5 * EE0| SA/H[LUFEZE 10% B X0 A2, 10%
_ i E%ﬁ‘_ﬂ NS O O[d9| S0 2t SN .
=AM ZUNE | BHZP| TR0 2 | O =S * Clinical follow-up was available for 38 (95%)
of St HIEE m == patients in the PED group and 103 (86%)

patients in the coil group.

* Angiographic follow-up was available for 35
(87.5%) patients treated with PED and 90 (75%)
patients treated with coiling.

=) PEDTO| FHBET|ZI0| HOtM HuZoMe EHE
0] =2 Lz Aoz FHE

=Only clinically relevant procedural complications
are reported

WSS ini i

AMEHK] 247 =] = - -

MER it T ._1—._—| Z40HE 1 20| = Clinical outcomes at the last available follow-up

e ZaE SiANSE H 1 H|EE! = ivel Il d f follow-
2o =9 (] 25 were retrospectively collecte rom Ttollow-up

notes of the attending physician and classified

using the modified Rankin Scale
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7= FoUE
e Efficacy and Safety of Flow Diversion for Paraclinoid Aneurysms: A Matched-Pair Analysis
a Compared with Standard Endovascular Approaches
AH (ref no) 15 #2712 )
LSIIPSINS
_ Lanzino (2012
(EH) 012
m A 33 FeE
Loy J
ot L el e B e
B $7|17k patients in the PED group were treated during the past 2 years, while controls
had been treated across a longer and earlier interval
B MEVIE HAER 22
B HQ7[E: Patients were excluded from this study if the aneurysm was localized in
segments other than the ICA proximal to the takeoff of the posterior
communicating artery or if the patients had not yet reached a 6-month
follow-up point
B SACHAIRL (BERE £): paraclinoid aneurysm (213)
Every eligible patient treated with the PED was matched to a historic control patient with
an aneurysm of similar size and location as well as with a similar history of previous or
no previous treatment of the aneurysm (surgical or endovascular)
m ChyEX
T A SN (PED) L= (Coil)
HTOHYRHE) 42 21 21
SHE 201 44 22 22
HAAZ(M)(mean+SD) - 51.0£12.8 58.3+18.6
OILLHAL /() - 3/18 2/19
HEM2 dome37|(mm)(mean+SD) - 14.9+6.3 13.9+6.7
m HSH2 EY
A (G mm) | SXiz (PED) &= (Coil)
Small 14 (31.8%) 7 (31.8%) 7 (31.8%)
37| Large 24 (54.6%) 12 (54.5%) 12 (54.5%)
Giant 6 (13.6%) 3(13.6%) 3(13.6%)
* L 229 JIE ME2 MAEX| 42
cavernous to ophthalmic segment of the internal carotid artery (ICA)
= | EA= (PED) iz (Coil)
1Al Carotid-ophthalmic 24 (54.5%)  12(54.5%) 12(54.5%)
Cavernous 18 (40.9%) 9 (40.9%) 9 (40.9%)
Hypophyseal 2 (4.5%) 1 (4.5%) 1(4.5%)
HEN HIA=X] 243
B Al
MISARRE
A = A& (FH)): Flow-diverter0|& HZUF A% (Flow Diversion)
ENWNE (PED placement)
= YJHEAMH FAAE H/3): NR
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MISARSS

= AEE (B]): T MF= (Coiling)

u X|= YA
7= N (%)
H|mA[S Only Caoil 14 (63.6%)
Balloon-assisted 7 (31.8%)
Stent-assisted 2 (9.1%)

= SEAT EOHAlE F/3): NR
B SEEE 7R 674 (Al), 12M(13F)
B EEEUMR)
H(%) 8/22 (36.36%) 1/22 (4.54%)
(AR) (MK parent artery sacrifice) (AFg: asymptomatic ICA occlusion)
W O Z
" AFUE(%): NR
LN s
Table 4: Clinical and technical complications
Control PED P
Complications (n=14) [n=3) Value
Periprocedural technical 1.00
Perforation 1 14.5%) 0
Coil-prolapsing flow-limiting 1 (4.5%) 0
Thrombus formation 2(9.1%)92 1 (45%)
Catheter-induced vasospasm 0 1(4.5%)
In-stent stenosis (balloon use) 0 1(4.5%) 1.00
Early clinical (No.) 3 2
Gl bleed 0 1(4.5%)
Hemodynamic instability 1(45%) 0
Transient right weakness (no stroke) 1 (4.5%) 0
Groin hematoma 1(4.5%)
Transient worsening of ophthalmoparesis 0 1(4.5%)
Retroperitoneal hematoma 1(4.5%) 0
Note:—Gl indicates gastrointestinal
#Intraoperative thrombolytic use.
Heal = B UHEY ZA: NR
H =y 21
n TMS(RT/H AT/ SAT)
Table 6: Degree of occlusion®
Control PED Odds Ratio
(14 Aneurysms) (21 Aneurysms) 195% CI) P Value
Class 1 3121.4%) 16 (76.2%) 11.7 2.3-5) 0014
Class 2 7 150.0%) 3014.3%) 0.2 (0.03-0.83} Az
Class 3 4 (286%| 7 (9.5%) 14

MNate:—Cl indicates confidence interval.

* ZZA7L 6M

=9 36.4%0M AIBEIS

* After excluding the 8 patients traated with parent artery sacrifice in the contrel group and
tha patient found to have an asymptomatic 1CA occlusion in the PED group.

« MEHTIE Aneurysm occlusion was graded by using the 3-point modified Raymond scale

iR 31.8%= ZM(Balloon)2X, 9.1%= AHIE(stent)?} EX2 AR, carotid sacrifices X

[ —

—HARMSEE SERANN FHMES favoring PEDZ {98t XI01Z2 LIERHS(A= .03)
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* AlE g&E NR
= Jix|=E: NR

Flow-diverter= W& ZASY Z=M3(internal carotid artery aneurysms) X|20| Q0 CfE EHZE
St W JIsn Hwol W O 2 WS g XY MAEs FHsiUCh 0 AZIZO0IM O
Z= 2ot O =2 ¥ AF MAE2 g3 IVIES SAIF7IHA LMoRA REEUT 29 W
2 A3 SUI0| O 48t Xz MHo=M S5 NS Ao ABol| LMz o
e T| FEBEO| I 508
Comments: funding for clinical trials and preclinical research, Support for Travel to Meetings
Si-H|X[H, for the Study or Other Purposes: ev3,* Other: ev3,*
OlYE & ev3;* Travel/Accommodations/Meeting Expenses Unrelated to Activities Listed: MicroVention.*
*Money paid to the institution
Every eligible patient treated with the PED was matched to a historic control patient with an
aneurysm of similar size and location as well as with a similar history of previous or no
H previous treatment of the aneurysm (surgical or endovascular).
-SM2 37| 7|&0] st AHFE Q0| small, large, giant2 L2510 HA[GIZS

o 2AlE it Tt

A 2P HME2 favoring PEDZ 9|8t XI0|1S LERIS(A~ .03)

-SA7/ Hluat A777H HOISHK[RE ST
~HIAMMEER] EREA

= T T

*

HM1KA} 7=

HIZZAE F7I=7 RoBANS

Siei(ref no), M1 MAIB(ELAT)

15 (2:712), Lanzino (2012)

%o

HIZE
k2

2

LEHIA(E=E2E

e
A
S

H| w7t

There were no statistically significant differences
between the 2 groups in terms of aneurysm size,

o
| s
o
O==

O=2

]
o

location, risk factors, or comorbidities

~HHAZ |2 HIASE

Patients were excluded from this study if the
aneurysm was localized in segments other than the
ICA proximal to the takeoff of the posterior
communicating artery or if the patients had not yet
reached a 6-month follow-up point

—-Our study has limitations. While the data for
the PED group were
prospectively, data for the
retrospectively collected. Moreover, patients in the
PED group were treated during the past 2 years,
while controls had been treated across a longer
and earlier interval and increased experience may

patients in collected

controls  were

have accounted for some of the better results
seen with the PED

- Every eligible patient treated with the PED was
matched to a historic control patient with an
aneurysm of similar size and location as well as
with a similar history of previous or no previous
treatment  of the aneurysm  (surgical or
endovascular).

St 7RSS 2Rt HOf, TR SUR0| &
o HEE O QE A X2 SREA MEE.
historical control MXOZ J7|&xE, =¥T SO= QI
oF XO|LMOZ MEHHIED Thsd HiKIze

(Given the relatively small number of patients
who fulfilled the criteria set up for the study, we
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did not incur in any situation in which match
was available for a given patient treated with the
PED. Information regarding control aneurysms
was obtained from our data base of aneurysms
treated with endovascular techniques since 1999)

=2 H|=Yy

wEHa ol 1y | O RS T R - =% (07 B = (W
o wxdsel was | 0ES | o eg
RELEE mEsy
HMMst =X S L | OYE S5 ASERZ X2 9FIIEY,
& ZHO2 olof wu | OES |23 O FHOE, CKHY HTAPL SYHOR &
S Al HIEE W= | yoe oz ge
FHH5 T = | BRS GRS =710 oSt oig QIS CHot ZmXQl Ayt =
TR =71 7_%'9% Qloff  ZMSH | O %‘1:% o FEs DIXK| LS HH
slol bl O=s
- HME ; AMElE Q= Hioz =3
] - Uy ZEES, YRIRHE= DB S el
SNFer 2t radiologic follow-up included either DSA or MRA.
Hoz Qlof st A Location of the index aneurysm was classified
&0l HIE2 SHA according to the classification proposed by
Bouthillier et al. Aneurysm occlusion was graded
by using the 3—point modified Raymond scale.
UG N=EE SENoz 3= H70|H EF4.54%) | Si
iﬁ’éﬁpﬂ b0l & (36.36%)2 2RSS Q9J3t Xi0l8 LIEKYS
<)
O =

REEEET TR

OD2ES2 MAER e, Radel 210

S0 Ci5t ZUE mRSE 0185101 MAR




2. X}IRFES-15 2 (FDT+Coil MM&(ZMZ) vs FDTMME(HER))

= ZFOU8
e Postoperative occlusion degree after flow—diverter placement with adjunctive coiling:
B analysis of complications
AH (ref no) 1 (#1085)
ISPV,
_ Kang (2021
(EuD) g (2021
m A 3N FsE
oinsy m ol 33
B A271Zk 2014.11€.~2019.108
B HZIIENR
B HQ7IE NR
W OIDRRE (RIRE ) 11718
sy
) xz S 1 S 2 p
T | o7 (FDT+Coils) | (FDT+Coils) slue
PCIO PCCO vau
AT CHAIHE) 171 587 431 163 -
SH2 20h) 1322 685 444 193 -
BHAZNM)(mean=SD) - 53.0+11.4 54.9+11.6 54.7+10.3 0.012
() - 367(62.5%) 332(77.0%) 114(74.5%) | <0.001
L SMEXZA(mm)(mean+SD) - 10.26+8.21 15.13+8.6 12.04+7.40 | <0.0001
O™ Xzdd AU - 17 (2.9%) 4 (0.9%) 2 (1.3%) 0.067
A& X aspirin/clopidogrel ~ 470H 3469H 99H <0.001
>3 (80.1%) (80.3%) (64.7%) )
A& & aspirin/clopidogrel 3209 2659 M4y
. - 0.075
>671E (54.5%) (61.5%) (59.5%)
PCCO, PED+Coilstcomplete occlusion; PCIO, PED+Coilstincomplete occlusion
m HEuS S
oy
S Shhizt 1 Skt 2
2F (&2 mm P value
e (26 ] (68571) w447 (19374) o
s e 22 (3.2%) 14 (3.2%) 6 (3.1%) 0.977
37 SWMI(mm) mean+SD 10.26+8.21 15.13+8.5 | 12.04+7.40 <0.0001
<10mm 431 (62.9%) | 108 (24.3%) 91 (47.2%) -
15-25 0|t 213 (31.1%) | 254 (57.2%) 88 (45.6%) -
>25 0|4 41 (6.0%) 82 (18.5%) 14 (7.3%) -
Location 0.091
Anterior circulation
Anterior circulation 530 (77.4%) 404 (31.0%) 171 (86.6%)
proximal
o Anterior circulation distal 31 (4.5%) 13 {2.9%) 4 (2.1%)
Posterior circulation
Vertebral artery and other 105 (15.3%) 19 (4.3%) 9 (4.7%)
vessels in the posterior
circulation®
Basilar 19 (2.8%) & (1.8%) 9 (4.7%)
. = Oz == 1 ZH 2 P value
f 4% (sacular) 522 (76.2%) 403 (90.8%) : 174 (90.2%) 0.009
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823 (fusiform) 80 (11.7%) 25 (5.6%) 4(2.1%)
212|3 (dissecting) | 63 (9.2%) 10 (2.3%) 10 (5.2%)
£ILM (Blister) 20 (2.9%) 6 (1.4%) 5 (2.6%)
B AIEEE
MISASS
HIIAIS = A& (2E): Flow-diverter0|& =SMZ MF= (FDT) (PED placement)
ofm1 = u SIEA T £k Al ®™/Z aspirin & clopidogrel £t
CUTod ne = A=Y () FDT+ZYMEE (PCIO)
e = SHEATH| £ A& M/% aspirin & clopidogrel £2t&
el 1 = A& (YH): FDT+ZYMTE (PCCO)
SMAIE 2 o J -
m SHIAAIR| EOF: Al& ™/ aspirin & clopidogrel £218t
s B FMIE TIZE 3, 6, 12, 24, 36M
S
B EEE(%)AR): NR
W Oy 2
-AlEEdE FEE 2 MUE%)
23 5 X7 (< 309)
Chat S 1 S 2
ZATHA
dufds 587 4319 1539 F value
Sy HES
*major 5188 HES 19 (3.2%) 14 (3.2%) 11 (7.2%) <0.0001
*TIA/ minor &% 10 (1.7%) 15 (3.5%) 5 (3.3%)
K= (delayed) SHF
H:m (deleyed) 6 (1.0%) 12 (2.8%) 5 (3.3%) 0.057
=
distal int hymal
isial (nfraparencyma 7 (1.2%) 12 (2.8%) 4 (2.6%) 0.154
hemorrhage (E¥
N 7 (1.2%) 6 (1.4%) 2 (1.3%) 0.961
Parent artery stenosis 34 (5.8%) 13 (3.0%) 7 (4.6%) 0.113
mRS 23t 32 (5.5%) 37 (8.6%) 16 (10.5%) 0.043
S S OENBE J|17SO
ey S 1 SM= 2
ZATEHA
il 587 4319 53 | | vale
Azt gy HES
*major SN HEZ 3 (0.5%) 1 (0.2%) 3 (1.9%) 0.028
*TIA/ minor &% 1 (0.2%) 1 (0.2%) 2 (1.3%)
X|%1=l(delayed) SH=
1 (dolayed) 0 (0%) 1(0.2%) 0 (0%) -
distal int hymal
istal intraparenchyma 0 (%) 0 (0% 0 0%) ~
hemorrhage (E&
ANLE 1 (0.2%) 0 (0%) 1 (0.7%) -
Parent artery stenosis 34 (5.8%) 20 (4.6%) 6 (3.9%) 0.548
mRS 25} 15 (2.9%) 10 (2.3%) 10 (5.2%) 0.047

u MASHE B BAHMRS)
-NIHSS(National Institutes of Health Stroke Scale) H=Hal0f M2t &N HEF0 HEE HOlgt
« 20 NS LHEE2 NIHSS MaHst <42 Hofst

- 7 DR X%, HAZAR SOL UTRY i WITIAR SN BN GOIE UAXOI NZE A

© T2 oiEY HEE2 ST QYL YA 72 Ol XIEE= NIHSS Fa>49| Halz Folg
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Pre-PED implant mRS

0.024

0-2 543 (91.0%) 386 (89.6%) 131 (85.6%)

3-6 44 (7.5%) 45 (10.4%) 22 (14.4%)
Post-PED implant mRS 0.013
(<30d)

0-2 559 (95.2%) 399 (92.6%) 136 (88.9%)

3-6 28 (4.8%) 32 (7.4%) 17 (11.1%)
Follow-up mRS

0-2 565 (96.3%) 407 (94.4%) 139 (9.1%)

3-6 22 (3.7%]) 24 (5.6%) 14 (9.2%)

W 724 24
" HAS(RHY/2 )

- TEHZA:

—Digital subtraction angiography was used to determine the aneurysm occlusion degree
immediately after PED placement, and the O'Kelly-Marotta (OKM) grading scale was used in
two angiographic views. 10 The OKM grading scale is as follows: aneurysm filling is graded
as: A-complete ()95%); B-incomplete (5%-95%); C-neck remnant ((5%); or D-no filling (0%).

-Complete occlusion was defined as OKM grading scale D, and incomplete occlusion was

defined as OKM grading scale A, B, or C.

Hx2 E e Tz 2

587 7M 431 74 153 71 p value
FHELBMAE 1 503447 7.68+4.4 - 0.378
(OHg) (mean) e R :
SO 13 (229%) | 67 (23.8%) 0 -
QI 380 (77.1%) | 214 (76.2%) 153 (100%) | <0.0001

* AlE g&E NR
» TZ|2E: NR
xl=

Loz
[Emuy

FHAHM PCIOZ

-PCCO 22 ZE HARE0| o EUS(P(0.0001)
PED ¥ 2x IFUYS AEst THA0] SUF HMOl HEE S7ME + AN, 0] F2ge2
A4 5 225t J|=H

of ofgy HES AgE SMPIL o5 = =T VISH 2 =4Y +~ U8

1 SApREC
2259

I,

Olstds S

This study was sponsored by the National Key Research and Development Plan of China
(grant number: 2016YFC1300800), the National Natural Science Foundation of China (grant
numbers: 81220108007, 81801156, 81801158, 81471167, and 81671139), the Special Research
Project for Capital Health Development (grant number: 2018-4-1077), and Medtronic, Inc.

BT

AR 1, 2 T2 90| 20| 243

* AR TIE

HIZE{IE B7I=7: RoBANS

AH(ref no), M1 KKIHELAT) 1 (#1085), Kang (2021)
o104 Ao HIES D7) (= 20l
o = O %3_'?-4 [ELL O

HW7t BXES AR | ORS -S| et =& T HluWEel HEESE S0l X017t
amBlIItSY | MEOR oS wME | mES | 98

S HIEY D=2l | zyz vloz 7t Q8 X011 (P<0.0001)

R _ MEH IR I KABHR] S
EHM—TUUH _trl_x_qgol_}. gxﬂ %8 0 lp_ql-% ._—|/ H '|| | '|| |0f | s
s =e LER EE R O&=2
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Gem oo | mesey
We performed univariate and multivariate logistic
w22 stoaF 1847} B =E analysis of the predictors of ischemic stroke and
et HRHGI0] SAiSH MEH O mRS deterioration to identify whether PCCO was
HIEE O =& | an independent risk factor for ischemic stroke and
mRS deterioration
SNYFENEC =E | RS | 524 J5E2 N2wl AR/
ERE E£HOz Qlof LHliot O=3 -Al& & 7 23] O|AF YR BOIEX| Y2
PELER mEs
BXHS B =3 TIIKe =710l ofst o= CHat, ol A
NS T/IRHCE Qlo YMEH | O =3 ZH0 FH2 ORI LkE Zdoi o
S0l B =2 BECH
-ME|EQ} BT JBE E(mRS)E 018510 Zute
WIcIHS. OKMO| CHt LiE =telst
BHrHSE ZumT} m=E —neurological  complications and  neurological-
2287t tgtg_gg Qloff 2ot ’Lr'r:_% related mortality, mRS, angiography
S0 HIEE 0= 5 -

- MO, et A= Azds Sof oHE UWE
of 78k mME Huxdsol ool Z%oi, d5E
dHO= =0l

SR (22 S S2E MAIGCOLL table 1, table 3042 24 CHAR}
ST ZUKtE | S| R0 Z4sH | O =2 25 SYoI0] HHER Q= AC=E HHE
2t H|SY 028
e 2 e gymn ey | BEE | FEESC HAR IS, BEC K S84
UEHENEL | Syst o b OES | ze2u0l HHME0 Cfst 21t HAIE
- 0=t
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Fols

M=

Endovascular Treatment of Giant Intracranial Aneurysms

HH (ref no)

2 (#1270)

1 &K
(EHAT)

Linfante (2020)

m SR FEN FsE
oA 01
B Qi77|Zk 20084 108~20164 4€

B NYIE

B HepiE:

NR
NR

B OITCHEAS (SR ) DY R H|MEY A0 HSUS

o T

(459 EY@EY), HimEy (37%)

CRTEY

(ruptured and unruptured GIAs)

=

x|

ozt
(FDT)

SHi 1
(FDT+Cail )

S 2
(Coil =)

AT SIAHE)

45

22

14

SUE 20N

45

HIoEY 7 SUF Oh)

379 (82%)

SRy AEEREETEE)0)

8% (18%)

B HZ(M)(mean+SD)

57

H/01(E)

LESHEI7|(mm) mean+SD)

29.9

29.8+£5.8

27.1+6.2

ey HESURI7|(mm)

26,2

% Coil or PED A2 Ofd ZHL HHKIE (2F), Enterprise £ stent? YZOZ EMoj| I

o)
o

(AF2717|E: Onyx embolization, Coil and n-BMA embolization)

m LSUR Sy

2] A (R mm)

mean

median

range

Giant

29.9

28.3

25-50

72

TR (B)

S 1

S 2

subarachnoid hemorrhage

8 (18%)

anteiror cerebral circulation

34(76%)

el
1ol b
L

posteiror cerebral circulation

11(24%)

NR

(RH]): Flow-diverter0|& s
TH| S2(AE ©/F): NR

OHE AH

= MX< (FDT) (PED placement)

021%
>
>

LA Fof(A& H/2): NR

—~

) TY ATE

E:
e
& (ZH): FOT+ZY MTs
EN
E:

2 (%)

Coiling

14

SMAE 2 o [ Coil &=

8 (18%)

» | balloon-assisted coiling

2 (4%)

* | stent-assisted coiling

4 (9%)

= AR FANE H/2): NR
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QA (clinical) 37HE(90Y)
SIARMSIX(angiographic) 671
Z_'Sﬁ?:l-g Er2tZ(0 O\ O ZX{JIXF Al
B SHEE(%)AR): 10/45 (MR FHEE Am)
QA (clinical) 10/45 (22.22%)
BIARMSEE (angiographic) | 12/45 (26.66%)
W QY At
" NUE(%): TH| 3/45(6.7%)
AlEEE A2 QIICH, 19! SAH, 29: H|IEY S22 SIXIOA LA
x| B2 1 M= 2
sixt & 1o 02t 19 (AR CHEd SAH 24, 8K EHES)
19 (AR IRISES 2sad 3iEs)
A& & S, MESHH QLA HAKMRS)
53y HEEUM: 5H(11.1%), 0] & 2FT 90 AH mRS &7t >3 0|
H sy 2%
= [ME(N/E2)
Az * 7|2 Raymond Scale(RS) 6748 A Raymond Scale(RS) E4
T2 RS | CHA Sz P value
2 HME (%) RS1 23/45 (70%) - -
o HME (%) RS2 7/45 (20.9%) - - -
EAH HME (%) RS3 3/45 (9.1%) - - -
-2tFist S HAMS SHTUARA(DSA, digital subtraction angiography)S Sot 6748 & ZE0|IA
SR 70% (23/33)01M UBEAS
-SMZ, Hlwat ZitE 2010 MAIRX] 2=
= A& 43E NR
» JX|28: NR
o PED L& PED+ Coils2 ALZSH S MTE2 O HSUS XA AU S2FE(moderately)2| Ot
- MeHD SUEQI X2 SM02 B9
SIH (K| Conf licts of interest: In compliance with the ICMJE uniform disclosure form, all authors

Olotids S

declare the following: Payment/services info: All authors have declared that no financial
support was received from any organization for the submitted work

-Ij== 1(FDT+coil H|W) A= CHEZ 29 20| 7Ks8 42

-BE Ty SURs

Coil2 X|=%. PEDX|ZE UUS
-Because of these treatment choices, all of the ruptured aneurysms were treated with coiling

and none were treated with PED

-PED THS2 QA3 AR mRS ZUS LIEKIKIRL, HTIR GIAUM PED+IY ¥ 3
W8 AN A BIZ0| T

=AS(P <0.05).

Coil MF=0] Zelolo] ZAol7|2

St
=]

=0 Bl 6

*OHNRA TIE

HIEE?IE B7I=7: RoBANS

21(ref no), M1 MAE(EHAT)

2 (#1270), Linfante (2020)

=l

=L

H|%EI
a5 | HE7(ERO
IO

[

(=2

o
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B | ESSE]
HmJF BXESE AR | O YS SO Ot &0 H|WH0| NSt AHo| Z5% &
e Vs | MEQ= Qlof st M | O =2 Off X017t Qi1 HO[LY, 2t =8 CHAKIO Chet S0 H|
EH EE2| HSEAI
HIE W= | o=l xS
ST S S S s NL=DN =
-The patients included in this analysis were
SRS ZX| 52 LI | (WS _ ) _
T2l & = = PN=]
_ obtained from a retrospective review of our
A2 44 2 IS sNfE MEoZ | &S TP
HEANSH AME] H|ZE2 m = database of consecutive ruptured and unruptured
GlAs treated endovascularly at our three centers
between October 2008 and April 2016.
marEA B0 TRt | mwe - SFCARI & EAEMA| wEtE 1250 =
TEfHA HREGI0] LSt AE o LiE S0I0tE
=T e =e= =T oA - Ot 24A SU2 QIX|/ME HMH FHS H2 Al
HISE O == HE0[ 0|20fR!
T T—Vio
o —?‘—E‘E%J SN 52 _h:% | s -SYN ISEz XNep2 YIS
=&58 SY0R Qo wdet & | =S | Az & 2 23(00, e %) 23
3 Hi=2y BEER
SRS ZIMIA =71 | mES Tl =710 oet OiE @i, CHob ZHEsol Zut
HIAE] =71 OF Qlolf LHer &0l H | O =3 ZH0| S DIXK| YUSAE Mt
=2 BECH
H XSt 751}%17} tgt_gg =2 M|t EfHEIF 5 E E=7(mRS, Raymond Scale)S
Aot 2 Qloh et 2=l | O &3 0|2sl0] Zale mItE
HIEE mE=s
-AEX| US
—-Angiographic follow-up was consistent in all
centers, and patients had conventional DSA at
_ ~ 5 the time of admission and at the six-month
) =AM N=S | O%s follow-up period. Several patients were lost to
=AM ZUAE | BNECH R0 ZYst | O =S followup by six months
HetH|IEE W=24 | - 90 F/U mRS: 7/45 (15.5%) seven were lost to
follow-up
- 6708 angiography F/U : 33/45 (73.3%) patients
were available. =) 26.7% lost
=) w{t S=S0| 0Lt Xj0|7F L=X| SI0I0tE
Ny MENE ZT1E T 0 | 'i% DEEE2 MAZX] RUCLEL QY Hit REHY
UEE AR Gyst o bjzay ES | 270l HMS(RHY) SO it ZuS HAE
- O =3
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Pipeline Embolization Device With Adjunctive Coils for the Treatment of Unruptured

Large or Giant Vertebrobasilar Aneurysms: A Single—Center Experience

HAH (ref no) 3 (#2396)
DSIN;
_ Zhou (2020
(EHAD) (2020
B OA YN JSE
AEH B GRS £2
B 72k
B HJIE NR
B H7IE NR
B GITHAKE (BERE 2): Unruptured Large or Giant Vertebrobasilar Aneurysms (21%)
sy
T TIA| CiE= (FDT) | SXix (FDT+Coils)
HATHARHE) 21 12 9
U2 20N 21 12 9
B HZ(M)(mean+SD) 42.8+20.8 49.2+17.8 34.3£22.4
H/%(%) 15/6 1/ 4/5
LHEM2 ZZH(mm)(mean+SD) 20.5+5.4 21.0+4.8
SW2 neck size(mm)(mean+SD) - - -
LA B LEHR =Y
A (H2: mm) | &=t (FDT) | &&= (FDT+Coils)
=4 15-25 0/2t (large) 6 (28.6%) - -
>25 04 (giant) 15 - -
cavernous to ophthalmic segment of the internal carotid artery (ICA)
T tHa= (H) =iz (7h)
) BA, Basilar artery 2 2
uy LVA, Left vertebral artery 2 4
RVA, Right vertebral artery 7 1
VBJ, Vertebrobasilar artery junction 1 2
A 12 9
B NR
B A=t
MIEARS
= Al=E (28): Flow-diverter0|8 LSM= MXM= (FDT)
P HIWAlE (PED placement)
e = AT SUAE H/): AlE H 08
A&y (HE): FOT+IY M=
ENNES o NN _
= SEA MR EO (A& F/F): Als ™ £0iE
-0E 3= Xg ™ 5 59 aspirin (100mg)t clopidogrel (7omg)2 £0 &S
=
= 71zt
LMH (clinical) T 23.2 7HE
AP LARIASHY (angiographic) | B 15.270&(3-26M)
B SRR
S 19, Hu 0F
oz
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TABLE 3 | Statistical assessment of paramatars of tha two groups.

Total PED/coil PED P-valua
ANeUrysms N=29) N=12)
N =21) n(%) n(%)}

(%)
Agelt) 428+ 208 343+ 224 492 +£178 0107
Gander M 15(71.4) 4(44.4) 11(81.7) 0.045
Sroking 5(23.8) 1011.1) 4(33.3) 0.338
Hyperlension 10[47 8 a4 4) B(50.0} <0999
L {rrm) 208 =50 205+54 210+48 0848
Crparatian timea 18 £ 44 135 £ 50 107 £ 38 0155
Complieation 6(33.3) 2124 6) 4(33.3) 0650
Retreatmant 1(4.8) o) 1(8.3) = 0.999
Last angiographic 14[BE.7) 7T 8) TiB3.6)" 0642
FU/inas (D)
Last clinical FU 19(90.5) (100) 10{83.3) 0,486
mAS [0-1)

PED/cof, PED adiunctive with coils.
*Cre patient died (case 781 tharefore, there was no available data on post-operative
angiographic ohiferation.

W oIy A
-NLE(%): 1/21(4.8%)
NS el e

- HO
A == itz
T dl o M Vaﬁ .
H M Ui
4 (33.3%)
-E8(1) 2 (28.6%)
YHE 6/21(28.6%) | —ZAM & AfEK1) -RVA occlusion(1) 0.659
-HOH|&HABREEH(1) -UAIE HO|(1)
-AHIE retraction(1)
- YAGA ZE X M= USRS (MRS= 0-1)
= NS UAEA: ORRSf UMH F/U A (23.2M)
A | == S P value
mRS (0-1) 19 (90.5%) 10/12 (83.3%) 9/9 (100%) 0.486
H Rsy 2%
= [ME () 152712
* HEHZA: NR
ZATpHA TR B e P value
SHHIME 14 (66.7%) 7/11 (63.6%) 7/9 (78%) 0.642

" MxlzE
ER TR iz e P value
WIRESS 1 (4.8%) 1(8.3%) 0 (0%) <0.999
“EES, YO FHAE Ee AU FHARNM F o 7 25t X0l= GitS
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-LGVBAO| CHet PEDQ| &b 3 OIMHE2 GI8E. AeZik=s PED+EX IY HEAE IS PED &
ez 210l X0l QUUZ. MM ZUS ALZSHOF Skl ORE AEX0| M2t F2bd = U
= -0] Zit= YOl SHIE AIZ0| EHES Z7II7IX| Yelie AE AMEL MEiXoz A5 | GVBAOIA
PED+EAX TUS ALZol0F &2 H[eret
IR, The authors declare that the research was conducted in the absence of any commercial or

Olpys S

financial relationships that could be construed as a potential conflict of interest.

Bl -2 28 NEgEE AN

gor

* HNXA 7|E

BIZEE 87t RoBANS

A (ref no), M1 XAIHETAHE) 3 (#2396), Zhou (2020)
oo Ao HI=E oot (=20 |2
o =he) 1o_'|3_| I_I‘JI_j-I(l__Ir__I_lO)
=
EX0 ofst st HwF0| MN3EL Ao £5k
S0il X7t Si0f HlwWEAeH QI AT
7} EXES CHAL Lto L , )
s Hl”‘”""_‘??—} . S__‘LL B =5 -There were no significant differences in age,
e Hlwoksd | A-HQ=Z Qlof et O0=3 . . .

MEH H|=2] O 234 smoking, hypertension, aneurysm size, aneurysm
location, or operation time between the two
groups

HXHst =X &2 e —ME/HR | HIAGHK] C42

= [ =}
CharE M5 o EC Bl 0&S
T M OZ HHASH MEH =
HIEE
WEHEA sto|p 17}t Owe wEHe S0l C= AMA HANM DRt og
MRS SREsH0) st e | S | g
HIEE =3
SNE IS LE | ORg | TTO ARER AREE AR
55 ZHOROlof WSt | DS | -AE $ ZY 23l 01 ZH0I, O 9APE SYN
JYHIES W=2d | o= aysex o IR 48
HME S LRG| mLe FIIL =700 it ols Sls
B =71 T/ HCE Qlol| MGt O=2 /WAl =710l ohek ol gl Choh 4ol Znt
ol HiEE D=22 | 250 oe ok gugzice po
SRS AEI} mS Mt BTt UEE EF(mRS, Angiography)s
ZuE7} YHO = Qlof Lot == 018510 ZUE TItRt

A0l HIEH O =8
- N3t case MQloll, BF FMuEE

S N =] mse - 1AE|3|) anenta, except the patient who died (case

s = = underwent ost-operative Imagin
SIS 2R | RAEOP R0 US| O &S follow-up postop ane
== =S U .
2 HIEE O=2 All patients were followed up clinically for an
average of 23.2 months.
Lo OZ2EZ2 QX[Ot OFMA Q5 A0| ZQZMO| 24X
T MEHR M T TS0 .;Zg =TT an |; (<X=] 'rr;o | =z}
NEN ZatE 0 HIAHSH 1 =2 U&Es MHE SOl tiet 2UE MAIR
=20 =0 |:| %il')é'
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& FQUE
= Pipeline-assisted coiling versus pipeline in flow diversion treatment of intracranial aneurysms
A (ref no) 4 (#2067)
WP,
N Sweid (2018
(EudD) o8
B A 2N JSE
AREH B G4SN 012
m %717k 2010. 11€~2016.7€
B MFTIE 74(17%) subjects out of the 437 aneurysms met the set inclusion criteria, which
are a wide—neck (4mm) or the fundus-to-neck ratio of >2, underwent PED and
coil embolization
B X27|Z NR
B OIORARE (BHR )0 aneurysm 43774 (416%)
B OANEY
T TR th== (FDT) Sz (FDT+Coil)
HATHARHE) 416 - -
SUZ 20N 437 363 74
B HZ(M)(mean+SD) - Z Z
/%) 85%/
HTALAS LSS ZZA(mm)(mean+SD) 9+6 8.65+6.1 13.07+7.0
0|™ SAH 44 (10%) 27 (7%) 18 (24%)
Six SAH 26 (6%) 19 (5%) 7 (9.5%)
mRS (0-1) 374 (94%) 311 (94%) 63 (94%)
B LSUE EH
37| NR
x| NR
= | it E
- A4S (Sacular) 84% -
8IS (fusiform) 12% - -
82|13 (dissecting) 4% - -
L PN
MIEAR
= Al&E (RH]): Flow-diverter0|8 LSM=2 MX= (FDT)
(PED placement)
P HwAlE = SEATH FQH(AE T/F):
0|Z T4 XAZQH(DAPT)S AZtSt
aspirin (81mg)2} clopidogrel (75mg) Al& 10 St £9f
e = A5 (ZHI): FOT+ZY M (Coiling)
SMAlE o =\.
= SEAIHE FQHAE T/F): NR
B EAHEE 7IZ7E 3M,6M,12M,18M, 60M 7t
QM (clinical) 2~62M
FAE BIARMSEE (angiographic) 6, 12, 24M, 24M 0|%
B EEHE(%AR): 7Y (MR FHUE A
W QY At
Azt = AUE(%): NR
[ 1]
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T Zolig
A= (FDT, Mz (FDT+Coil
s EZ B b Pwhs
SUSE = SUF
Es
saMd 5% 5% 0.808
hemorrhagic event
STMTS AR HIE 12% 6.3% 0.208
Table 1
Demographics and aneurysm characteristics of the study population.
Total Aneurysms PED PED + Coiling p value
(N =437) (n=363) (n=74)
n (%) n (%) n (%)
Age (years) 563132 56.8£13.1 53.7+132 0.039
Gender (Female, male) 373 (85), 64 (15) 312 (84), 61 (16) 51(80), 13 (20) 0.435
Hypertension 216 (49) 180 (49.5) 36 (4B 6) 0.849
smoking 218 (50) 183 (51) 35 (47) 0.595
Aneurysm size (mm) 96 B8.65£6.1 130770 <0.001
Prior SAH 44 (10) 26(7) 18 (24) <0.001
Current SAH 26 (6) 19(5) 7(9.5) 0258
Residual flow at follow up 48 (15) 38(13.7) 10 {20) 0219
Hemaorrhagic events 21(49) 17 (4.8) 4(55) 0.808
Thrombeembolic events 27 (7) 20(6.3) 7i12) 0.208
In-stent stenosis 33 (88) 30(9.4) 3(5) 0278
Modified Rankin Scale (0-1) 374 (94) 311(94) 63 {94) 1.00
" Mean + Standard deviation
-AHIE L BA2 CEQT WMBS F7t AP GRS
= LB AN ZM(mMRY)
tiz= (FDT) =z (FDT+Coil)
Z4TEHA L LS P val
AL value
- SUFE = SUF =+
mRS <2 81% NR -
H R84 21t
S (/2 2)
mH7IE: Aneurysm occlusion was graded using at least two angiographic views and was
based on the updated Raymond-Roy occlusion classification
~BAIAIE; OIX|2 Angoigram ZAAIE (12M)
CHEZ (FDT) = (FDT+Coil)
|
ZfH =mE A =oz A P value
o T T o T1TT T
Raymond-Roy Class 1 80% 72% 0.322
Class 2 - 15.5% -
Class 3 - 12% -
= A2 MZE: NR
= Ax=EE: NR
e “joint PEDS ZURS MRt & Jf U SUFO X2 PED =0 Cb] 230l 37t S0] ORiate
=1 — -
-PED ¥ IO SUF HME I 7|5 Zik= PED H= X2 FARY
IR, ~This research received no specific grant from any funding agency in public, commercial or
OleE & not-for-profit sectors
* MR O|1E
HIEE S W=7 RoBANS
AH(ref no), M1 KAIH(EHAT) 4 (#2067), Sweid (2018)
Hl%ﬂl
k- a3 s HHZAH(=E2218)
A
SHoil gt =1 HlwH0| M35 HEe S8k
Hlw7t SMEG M | O RS = 5
AR BIksY | AEOR olsh At gs | SUTOVIEE
o = = -= =] Ool5} %
ME His2 (2504 table 1-&Xz vs Hluwat 7t SUFT 37| RAFH X0
AS (P <0.001)
= = EVES N
LAz M SRS EI 52 LS HEZIE R
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F208

~74(17%) subjects out of the 437 aneurysms met

=D FE SRR o the set inclusion criteria, which are a wide—neck
MEHOZ HIMSH MEH g ng (4mm) or the fundus-to-neck ratio of 2,
== ===
HIEE underwent PED and coil embolization.
-HHRI7 =2 MIASHA| =
WA B0|7} 147 s -Mixed-effects regression modeling and propensity
—_ = = =
et HXHGH0] LHASH A EH =2 score conditioning were performed to control
HIZE O==d confounding
) ~ ~ -SYN ISE= Ngd2 9|
. THEMSMES =2 WIS | s = 2n 28 o 5% gold
B2 EMoz olof wHEt | O%S A y
AlSl H=2 250 -Scheduled patient follow-up visits were planned
=20 [m=} ==
at 3, 6, 12, 18 and 60-month intervals
BXHot BIIK 33 TIIRI =710l ohet Ot QiS. Ciff Ziatmol Zu
IS =7+ =/ 1EQ = Qlof| Zatiet O=s ZH0| IYS DIXIX] LU Aoz HH
510l HE e
BXMESH AL} e MEEQH BRI A5 =7(mRS, Raymond-Roy
ZUHETL Sit%‘%o% O\_:GH;E%BJ Lrj_%w classification)2 02510 ZnIE Totst
Eﬂ =2l d %EI O =2=
2oIX5 XIRE m=S -SYHo=Z HHE 0|0 SIS0 Choll MR
SR 2tz | BNESH R0 wdet | O &8 -Seven patients were excluded from analysis due
2 HIES O =54 to loss of follow up
-The study protocol was reviewed and approved
(=Y o .
MEHE] 2471 T MEHD AT T 20| ;;g by the Institutional Review Board
CERENEE | gus e uisy O=sa | 288 2 9849 FZM0I WS Su st 2t
==

HMAEt
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7= FoUE
Endovascular Treatment of Large and Giant Carotid Aneurysms with Flow-Diverter
M= Stents Alone or in Combination with Coils: A Multicenter Experience and Long-Term
Follow-up
AH (ref no) 5 (#1696)
MRS Peschillo (2017)
_ eschillo
(EHT)
B O SN ISE
HTEY B ST 0Z2|0t
B 7717E 2010.12~2015.82 (471 712
B HZIIE NR
B HQ7IE NR
B HTCHAIRL (BHRF 2): large or giant, ruptured or unruptured ICA aneurysms (44%)
B OEEY
T A CHEZ(FDT) Sl =2
= - o (FDT+Coil) | P value
T CHERHE) 449 2694 (59%) | 189 (41%) -
SUZ 20H) 4474 26 18 -
LM (range) 58.3 (39-77) - - -
2/0(3) 12/32 - Z Z
sorm AE) oo 403 - - -
oy 43 - - -
ALLHAL HEM2 ZZH(mm)(mean+SD) 19.6+4.6 19.1+4.0 20.8+5.4 -
m LHUEUI EY
A (e mm) | = (FDT) © &z (FDT+Coil)
= 15-24 (large) 379 - -
>25 0|4 (giant) 73 - -
| NR
S -t S
ey 8IS (fusifrom) 57 14
A3 (sacular) 2174 1774
L P
M AR
= AlEE (UH): Flow-diverter0l8 HEUF MFM= (FOT)
HIWAlS (PED placement)
= SIEA TN EOHAIE H/Z): EOte
= AEH (H4): FDT+2Y AT
SMAE m SIBA T EOKA|S T/5): EoFst
g__rl_tg-tél o= |T‘| |§ (LY oy R e = |
—Premedication for unruptured aneurysms usually consisted of dual-antiplatelet therapy with
75 mg clopidogrel (Plavix; Sanofi S.A., Paris, France) and aspirin (Bayasprin, Bayer AG,
Leverkusen, Germany) starting from a minimum dose of 100 to 300 mg once a day for 3 to
10 days before the procedure. All premedication and postoperative dual antiplatelet regimens,
differing among the 4 neuroendovascular centers participating in this study, are fully
elucidated in Table 1. Antiplatelet resistance was not routinely tested.
s B RAIE IR 3, 6, 12, 18, 24M
S
B EEE(%)AR): NR
Pig e iy W QY At
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" NUE(%): 9%(4/44)

S St
PRI H% "”'%ﬂ
s 3% (11.5%) (3/269) 198 (5.56%) (1/18%)
A (N 3 151 0lLf AR, (NRIOL: Al 2100
o ML MZESHY SRALT B GIR)
nAEEE S
- Al B Y S R/
TAELE 5. Analysis of the Rate of Complications in Patients
Belonging to Group A (FD alone) and Group B (FD and coil
embolization). Further Details on Complications are Shown in
Table 2
Intraoperative complications—n (%)
No complications  Complications Total P
Overall 31({70.4) 13 (29.5) 44 (100) B3
Group A 18 (69.2) B130.7) 26 (100)
Group B 13 (722) 5(27.7) 18 (1000
Postoperative complications—MN (%)
Overall 37 (84) 7(15.9) 44 (100) 682
Group A 21(80.7) 5(192) 26 (100)
Group B 16 (88.8) 2(N.a) 18 (100)
w e S HAKMRS E)
SN Mg 2
RS'S FA| AT Shi =t
MAs oeroe S o = P value
<2 (favorable) (%) | 39 (88.6%) 23 (88.4%) 16 (88.8%) NR
Unfavorable 4 (9%) 3 (11.5%) 1 (5.5%) NR
Dead 1 (2.2%) 0 1 (5.5%) NR
A 44 26 18 -
SN AE 121E =
RS'S FA| LT Shi =t
mAs oeroe o g = P value
<2 (favorable) (%) | 39 (88.6%) 22 (84.6%) 17 (94.4%) NR
Unfavorable 1 (2.2%) 1 (3.8%) 0 NR
Dead 4 (9%) 3 (11.5%) 1 (5.5%) NR
A 44 26 18 -
m reyd 20
= HMSEE): SEAT-AE 12758 2
* MC27{: Byrne grading scale
B Sz
ZATEH A
A1 P o P value
ATHAMS 61.5% (16/26) 88.9% (16/18) -
= Az 435 NR
= JjX|2&: N
= -UY 2ot 2 S B s 2 YEEY HIE2 I U0 Rt X0 YUS
= -2 ZEE FDT A2 AE OIE 5 aiSiRoz o U2 Z1S =Y. 0RfE XE S42 o
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in this article

Dr Maurizio Resta is a consultant for Microvention, Stryker, and Sequent. The authors have no
personal, financial, or institutional interest in any of the drugs, materials, or devices described

H|T

S, tixe 25

ocoo

LAS SU27} (IR0

T

*OHNKA TR

HIZ2?e B/t RoBANS

2i(ref no), A1 MAHH(EHRL)

5 (#1696), Peschillo (2017)

ooy AT H|=H O (e 20|
o =O ‘cl)"%{ |_r|_r|_7-|(|__|'__|_|o)
O
Hlw7t SMHEGHME | O RS *FD/FDs alone or together with coil
CHANE HIW7tsY | M™O= QloH Hast O=s embolization H|i
HE HIEE == * table =7t 7|28 E4 H|W 818
* XEMH(HE = HHlX|E) Z2H2 S0 ot
2f o2 Felid
(The decision of whether to use an FD/FDs
SEE EM =2 Oue alone or in combination with coils was taken
ChA M TER EE SR 0 s arbitrarily based on flow stagnation inside the
o UGS MYOZ LMSH MES - S5l aneurysm prior to treatment and aneurysm
Hi=2 Eal morphology)
* CiEL 2EXte] SMI AEHO| Mt Al=0] 0|20 &l
HI0]| Gle AEte 1edotH, 0|4s MEH|E S| ¢
0| =0t = A 21X 121 HQst
T2k sto|np 17} Lo ‘ ﬂ—_rll__iﬂ-olj 2 SARMA WHHASS 1H5IAC=
EEES SXEol] WA ME | (52 1 =2l2E
HIEE H ==
P BARRE YYHR L UETOR 28
(~according to the manufacturers’ instructions
= = - and clinical practice)
=] d o L= 5=2
. SR SMES LE | RS LIt SEIMEMOE  ZAHEIS 3K} (jAO2 Bt
=57 ZZO=Z Qlol] ot O=3 N e g ¢ Ol =015 210l Ol=H
AlSH Hl::E_| . = SEA| _E_A—-!Oljl [[H_E_O'“ E7|9| EEO %OEIO;I. EX"O‘” 9|6
=< l=s =5 LA +AEA=AE 22T o A2 TH
-23| Ol SYO0IR, T2l HPAP SEECRE £
Y2 g Sis
* All these values were reviewed by an
SXE3EEIRL) mue experjenc_ed neurointerventionist EIfor 4each
mWiRtel ek | E7tRIoE olsf wast | =8 participating center. =) M3Xte| 5B FE/t
S e L/ fo—= OOl =o O ABHE | RI=X| BHOI0t=]
§‘}‘|.i| H|EEE|:|'I D%il-)él T o MI__ g Ly | _ _
- - * /10| T oige a3, Tt AnEFE0 I
2 0= EUS Aoz TH
* neurological and anatomic outcomes and
evaluate the risk of complications
* BHYEEOF B E KE Y =7 EE010, 21 &l
Tl 2 X527t Qlojohs e xISksto] H|
Al
- Neurological outcomes were determined
S5 2ot = ( : i .
e =2 = o =
Znh} tgégi oI5 Y3t D%é using the _modnﬂed Rankin Scale(mRS), The
ZTtsto| HiS 2 O 234 Byrne grading scale measures the degree of
=ascEe =5 occlusion for saccular and/or fusiform
aneurysms,  Radiologic  follow-up  was
performed with digital subtraction
angiography (DSA), computed tomography
angiography, —or  magnetic  resonance
angiography (MRA), +&5% 43
24X AKlE | EAXE AIRE o * table3. anatomic outcome- drop-out rate ™
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A 11.4% (5/44)
group A 7.7%(2/26), group B 16.7% (3/18)

=) HlnZ0lM SHHEQ HIE0| dUXCR =2 A
2 HH

* table 4. neurologic/complication 2|2 Z1H|A|

= 2=5E 20| HAIE

O ==

* A Z2ESHAM MAIE A= 2 KA
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7= FQUE
e Pipeline Embolization Device with or without Adjunctive Coil Embolization: Analysis of
B Complications from the IntrePED Registry
4 (ref no) 6 (#1658)
ISIIPSING
- Park (2016A
(EuD) ( :
B A 2N JSE
AEH B OIpas=IL: 012
B 7|7k 2008.7.~2013.7 (CH7 2217
B AEVIE NR
B H7IE NR
B PO (@R 4): aneurysm (793F)
B OAEY
S THA| ti== (FDT) Szt (FDT+Coil) P value
AP () 793 689 104 -
U2 2 (h) 906 797 109 -
B (M)(mean+SD) - 56.8+14.0 57.6+15.1 -
2/9 (3) - 137/652 24/80 -
HEM2 37]° (mm)(mean+SD) - 10.3+7.6 13.6+7.8 <.0001
AlZAIZE (min)(mean+SD) - 96.7+46.2 135.8+63.9 <.0001
* PED X2 SME (7977H): 87Hoi| CHSt Ri2E Qi
PED+Coil X|2 SHUE (1097H): 27Hoi| CHst Ri2E= QI8
B HEUD EY
37| <10mm, 225mm SO=2 F=50] MAoHK| b2
Neck = LA (FDT) St (FDT+Coil)
ec
37| mm (mean+SD) 6.2+5.1 6.4+3.0
pigntli) T Ci=2 (FDT) =2 (FDT+Coil)
Internal carotid artery 614(77%) 70(64.2%)
ol Middle cerebral artery 34(4.4%) 8(7.3%)
B Posterior cerebral artery 15(1.9%) 0(0%)
Basilar artery 28(3.5%) 16(14.7%)
Other 105(13.2%) 15(13.8%)
= || &= (FDT) iz (FDT+Coil)
2153 (fusifrom) 116 103(12.9%) 13(11.9%)
S| A (sacular) 689 604(75.8%) 85(78.0%)
2t2|3 (dissecting) 54 51(6.4%) 3(2.8%)
7|E} (other) 47 39(4.9%) 8(7.3%)
sAZ T == (FDT) == (FDT+Coil)
oA WNEEY
- ) 63 (7.9%) 13 (11.9%)
(initial presentation)
N Small Large Giant Pvalue | Total
113/438 129/295 29/54 274/795
suz | FOTES  op gy (43.7%) 63.7%) <00 (3450
=M . 6/33 20/62 8/12 34/109
A FOT/Coll (18 295) (32.3%) 667% V10 (31.2%)
= 119/471 149/357 37/66 <001 308/904
< (25.3%) (41.7%) (56.1%) ' (34.1%)
Pigerlis B AIEEE
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MISARRE
= AlEE (ALZ717)): FDT HsY: M= (PED)
HIWA[E o N
= YA FOHAIE /%) NR
ey w A& (AFR7]7]): FDT+Coiling %= (PED+Coils)
ENNES o i
= SEATA £ NR
B XA )Rt
month (mean+SD)
Expar Bz 22188
B Hm = 21.1+8.8
B EHEE(%)AR): g
W oIty At
-AUE 3 AlsEE B3
gt W= (FOT ©=) | SX= (FDT+Coil) Z2P
79771 (689%) 10974 (104%) value
AESH O|etg 48 (7.0%) 11 (10.6%) 226
Ao A 5 (0.7%) 0 (0%) ».99
= F W SB(CH) 17(2.5%) 3 (2.9%) .738
SIEH HES 29 (4.2%) 7 (6.7%) .397
o9 H@3 2 (0.3%) 0 (0%) ».99
4
dre o tzEs 10.1%) 1(1.0%) 248
HESH MNUE 3 (3.3%) 7 (6.7%) .099
AEE ofgls 2 AIUE 54 (7.8%) 13 (12.5%) 128
= MASH B AR NR
H sy 2%
= HMS(AH/Z2T): NR
" )\lA Aﬁ:'_g: NR
= Mx=E NR
* IntrePED ZX|AEZ|Q] SH2 7|, X[, AEARIOIE 2719 ZSE 7t SAMC=E R9|gt XI0[7}
. QURAK|2E HEEOI SHEO= SAKRE RISt X0t Si%tS
= + 0l2fet HIO|HE S8 HEMR0| X=0M F 7HX| Al 2F 8 7Is8t |@Ets LEUN F2
FRNIL HQBE AARR
IR, The IntrePED observational registry was funded and supported by Covidien/Medtronic, with
OlseE & scientific oversight of the study by the steering committee
SIAE: IntrePED Ot ARMO| A2lE oIS 240| Si= S HAGLRY| Mz 0] & ISE
b 200l AR XIEE X017 OISR s
O=2E=: ClinicalTrials.gov identifier: NCT01558102

*OHNKA TR

HIZ2?® B7I=: RoBANS

2H(ref no), M1 MAHH(EHRT)

6 (#1658), Park (2016A)

o o azC | mE=ses
- Z0| et B2t ulw0] NeEu FHo 355
HE2EEEs AR | Owe | SOI 0P 90l B0l SUR A, iRl 22t
AT HIZIKSY | MNOE ol waet | S | Qo AP g
LS HIES O=2E | —z0z, umazt SU3 37] 20 K28 P <.0001
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Aneurysm Characteristics PED/Coils PED Alone P Value®

Mo, of aneurysms L] 1457
Mo, of patients 104 334
Ameurysm size (mm)® =2 0001
Kean 13678 103748
hedian, range 12, L6—45.0 & L0550
Anewrysm neck (mim) oy
hdean 64 = 30 6251
hedian, range & 08l D  S08-530
Anewrysm shape [Mo., %) 3364
Fusiform B 03128
Saceular B5[TRO%) 604 (75.8%)
Dissecting 3|28 Sljb.4%]
Orther BTI%) W 48%)
Anewrysm location (Mo, %) <0001
Internal caratid artery TO[a4.2%] &M 77.0%)
biddle cersbral artery B7.3%) 354 4%)
Posterior cerebral artery 0[0%) 15 {1L9%)
Basilar artery 16 [14.7%) 28(3.5%)
Other 15[138%) 105 (I3.2%)
SRHSHEX) E2 Oue | SHMRDE ofF 98
TET EE SR gas
= oo
Mgoz wast M | D ES,
HIZ ="
WEHS BOI NEpL | ORS | mEs ol E= ORMA O 1efits o
SRESIO LMEH MY | %S | g
HISE ==
= = = -S5M 35 9|0 o|O
BHES S ES E | OWS SYH FoER NeE2 AR5
ZHo=Z Qlolf st O0=3 -AE 2 2l 23] Ol SHUR, O AP =8X
=Y HER W=2Y | o= sysex oige SiolEK S
SXES B =3 O =UHE0| it ot gls. Cfft Mol ZAht
=10z olof WSt | O%S | 530 YIS DIFIK QU HO= et
5501 b= BEC
I=PSPSiaesnisi=ply s - The primary outcomes were rjeurologic mortality
HHHOZ Ol5f| LSt = and combined neurologic morbidity and mortality.
ZE0I HEE Oegsal | - 9F71= N, ABHQl data
et =S | s - 2PN THO=, Hald ik 3 2ezd el
- - = = =
BMEE| CIR0 LS | O 52 D5 SUolH HEHE Sl A2z T
22 HISE O ==
-I2&3Z(ClinicalTrials.gov identifier:
Oue NCT01558102)2 AAIZIHS
N -l N o= R e S
() HE'-AOH@EJ__, H|%E|:'1| l:l E—El_A| _|_;I'—| T ﬁﬂol YV3S T_'_A—|i ls 2ad
=1 = =
W==2 | =080, 9E40 FQAWQ HMS(HH/S) SO

LHEr Zit= HAISIX] S
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1= Fo0g

Re-treatment rates after treatment with the Pipeline Embolization Device alone versus

Hi= L , L . .
Pipeline and coil embolization of cerebral aneurysms: a single-center experience

A (ref no) 7 (#1660)

K1 KR

(Eonm) Park (2016B)

oy

[ |
e re re
41
4> nx

00\
Hl
N
a
Hl

HE71E NR

He7IE: NR

TR (BHAF ) HSUF (1338)
tdSd

e A U=Z (FDT) | &K= (FDT+Coil)
SITRARHS) 133 68 65

SU2 201 140 73 67
THAHH(M) mean (range) 60.4 (23-85) - -
/() 25/108 13/55 12/53
e S=02 Z[Z(mm)(mean+SD) 11.8+83 10.6+9.2 128+74

=]
N LSYE Sy

37| NR

L= A B = P
A Anterior 121 (86.4%) 58 (79.5%) 63 (94.0%) -
Posterior 19 (13.6%) 15 (20.5%) 4 (6.0%) 0.01

SN NR

MIEALR

m Al=E (EH): FDT HSH2 X2 (PED placement)
= SIEEATK EdAlE B/F): NR

= AEY (W) FDT+IY MAs

= SIEAHK SAAE T/Z): NR

0|

B EXTE 712 (HY: month) (mean+SD)
A Chaat S
ES R 9356 9.6%5.6 9.0+5.6

-ANYE/ETH Olge 3 Alsnd FESHREUES MMEX g3

= LA E P value
permanent

AT} morbidity/mortality
HEH=

2/68 (2.9%) 2/65 (3.1%) -

17/68 (25%) 16/65 (24.6%) -

|:[0|I
Ol

w AIZIEIR QIAREAF ZIAE NR

LLOT1T1 OO0OoOOo
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W R2d 24

= [ME (RFM/HQMH 228H): NR
= AEg3E NR
LIV INEEE=S

7/
i .
SRt & 8/68 (11.7%) 1/65 (1.5%) 0.03
e 8/73 (10.9%) 1/67 (1.5%) -
EW=2 37|(mm) mean (SD) 17. (12.6) 22 -
TXIE Al7|(mo) mean (SD) 6.5 (3.9 10 -

PEDE Alget FOT Mi& =& EXN Y AM=2 PED T=0| Hjsl 4F0] 22 MRzaEs 2/,

A=
- Ol BEX FY MFE0| 7t OIS AME
oA

Olptes S

*OHNRA TIE

HIZE{IE B7I=7: RoBANS

of

r
[

H(ref no), M1 MAIH(ESTALT)

7 (#1660),

Park (2016 B)

02
12

A
cE

HIZ el

LE7{(=20g

(LYY

Bl SEES Oy
HHOR oI} Bt
ZpE

Rl
mOO
ML BT ST
Jor pjo ojo

* PED alone versus PED and adjunctive coil
embolization (PED/coil).

* The 2 cohorts were otherwise well matched,
with a non-statistically significant difference in
aneurysm size

-SUF 7|0 2t ROlgE XI0] SIAZ

-T2} vessel location =7t X10] U

0
0z
M
mx
0%

ORS
o
O==

W =sy

* There was no difference in the timing of
treatment strategies, which were equally
employed throughout the study period.

* X2 2™ senior authors0i| 2J5 H5HZ

(In instances where a microcatheter was jailed
within the aneurysm during PED deployment,
the decision to proceed with adjunctive coil
embolization was determined by the senior
authors’ judgment concerning the extent of
flow modification and contrast stasis within the
aneurysm.)

* Ci2h 2EXtO] ZMF AEHO]| M2t Al=0] 0|R0Rs
20l Sl= AEE 2o, 0| A4S MEH|EE Y |
0] =&t = A QX 101 IRt

[ ] Lo
=g
Lo
==

O==

* table2. stratified by need for re-treatment
« AFCIRIQI I wEtHE NEoiRlh= g2 Gl
oL, A0 2z A0 Mt 2tXte| S8 S5tot

O2D 9

|_|—
U
It
oA

[0 X

Hu rok
r2 ofA
b

ol
ML job

08>T rlo
oy
> M

02 Iy I
o 0 1A

R
o

WS
D&

0 ==

c EliXEs Z2EEEUE SYEASAQE T

* Our procedure for treatment of cerebral
aneurysms with the PED has been previously
described. During adjunctive coil embolization,
the aneurysm was either coiled by a jailed
microcatheter after PED deployment or initially
coiled with balloon remodeling immediately
followed by deployment of the PED. Coil
embolization was performed to promote earlier
thrombosis

* All measurements and assessments were
performed by the authors.
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* All measurements and assessments were

=3
N=o performed by the authors.
O %g@ : 57%' ANHHE Az gls. 2aEgo I 0/%]
B A s Ao WH
O we * re-treatment rates X R7|5 2MS Sl
S siol=
IT = =
- Soa | redl SQXAEC HME et Ziks HMAIEX]
© R Aot 2AAPTF Lo ZotEO{UEX|
Oz Ol 71 0|2{8t 2tht= XHX|= HROHK| Y2 #2202
O=2 A metd
H == (Patients lost to follow-up were considered to
not require re—treatment of their aneurysms)
[ = c O RN/DREZO0IM MAISH A7 A EnE
O=2
O ==
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=)

ESIE]

Use of Coils in Conjunction With the Pipeline Embolization Device for Treatment of

Hi=
Intracranial Aneurysms
AH (ref no) 8 (#1267)
ISIIPSING )
(Eois) Lin (2015)
m A 3N FsE
oREy m oHL 02
B %777k 2011~2013
B HZIIENR
B X27|Z: Patients who did not have postprocedure follow-up angiography were excluded from
the study
B OIIORMXL (AL ) MY 3 HIIEY HSHF (104)
LREREE
-No statistically significant between—group differences were found in terms of age, sex,
aneurysm location, medical comorbidities, and length of follow-up
T2 | i K=t (FDT+Coil) i
= LI Sl +Coi
fn_ | ° 1 Puale
CHLRRHE) 104% 75% 29%
SUF =0H) 10474 75 29
A (M) (mean+SD) - 61.2+£11.4 57.1+£12.1 1
/(%) - 66/9 22/7 -
o= A B - 74 (98.7%) 23 (79.3%) .002
Ay - 1 (1.3%) 6 (20.7%) NR
LEMZ XA(mm)(mean+SD) - 12.4+6.5 16.3+8.7 .02
-There were no statistically significant differences between the PED-only group and the
PED1coils group on the basis of age, sex, aneurysm location, or medical comorbidities.
oL
N 4SUR £4
A4 (2 mm) wES N
29| <10 30 (40.0%) 6 (20.7%)
10-20 34 (45.3%) 17 (58.6%)
> 20 11 (14.7%) 6 (20.7%)
=2
P BN N e
P value
ACA 2 (2.7%) 1 (3.5%) 17
AR ICA 62 (82.2%) 18 (62%) NR
MCA 3 (4.0%) 2 (6.9%) NR
Posterior circulation (%) 8(10.7%) 8 (27.6%) NR
T Ci&== (FDT) == (FDT+Coil) =2t P value
i 853 (fusifrom) 37 (49.3%) 15 (51.7%) NR
ey A (sacular) 31 (49.3%) 4 (13.8%) NR
223 (dissecting) 7 (9.3%) 10 (34.5%) .002
Pl B Al
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AR
N = Al&Y (U): FDT LSS MM (PED placement)
H|WA|& i R ot
= HEATH FOf Als™ ROt
A . A
Fe " NS (YE): FOT+IRY Mris
= SHARH £ ST £0131
TSN PED MHEES B2 AIRIS2 It W SHAE 3 20| OtALZ(E50mg)Yt S20T
TE00mg)S S0 WS
B EETE
T B AN
xR c||n|.ca| . 9.9M (mean) 10.4M (mean)
angiographic 7.8M (mean)
B S2E(%)AR) NR
W oy 2t
= ANUE(%): B, HET 25 0%=E HAR
" ASEE S
TAELE 2. Neurological Complications and Clinical Qutcome”
PED-Only PED+Coils
(n=T75) [n = 29) P Value
Periprocedural
complications
In-stent thrombosis 2 1 0.62
Ischemic stroke 0 1
Hemorrhage o 0
TIA 1 0
Death 1] 0
Delayed complications
In-stent stenasis 2 1 0.74
Ischemic stroke 1 ]
Hemorrhage V] 0
TIA 1] 0
Death o i]
" BN YT HAMRS )
Azt -=XA|7]: NR
Chzat A =7t
mRS Scroe o o P value
0-2 (favorable) (%) 71 (94.7%) 27 (93.1%) 0.67
3-6 4 (5.3%) 2 (6.9%)

W 52y Zu

= HAME(RH): SZYAZ] 7.8M(mean) EZ(3.0-16.6M), SM=3.1-16.7M)

+ WEZANR

= _ [ e =7t
STROIA XA el
EI_I-—‘—OE T= DAI' Doq Ec'>:' P Vaer
2 HME (%) 56 (74.7%) 27 (93.1%) .03
residual aneurysm 13 (17.3%) 1 (3.4%) NR

= A& §3E: PED HiXlz= 2= Z0IM
LIPNONI=S =7

HEHOIUCHL HAIEH (%= MAGHK| 245

= A= S Sz ]
SHM KA <7 ey
En_l'—l—oE T ElAl' I:c',:‘ Dc;' P value
MR =g 12 (16.0%) 1 (3.4%) .05
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-PED+coils HEAIES MA(E= MmME)Q| 20| =1 ST SiRe™ F2E 71 SUROM QHIGE
a8 1 S0l X|=Ho| 2 = US

-PED+Coiling Alz2 SU& HMSS 20|11 Mx|z2 HRYE E0FUS
SHH[X[2L, -Dr I'_evy has shéreholder/ovxfnelrship inte'rests with In.tr.atech Medical Ltd andl Blockade
OE = Medical LLC and is also a principal investigator for Covidien US SWIFT PRIME Trials. Other

financial support includes Abbott for carotid training for physicians

*OHNAA TIE

HIEZ S /== RoBANS

AAH(ref no), MIKIKIHELAT)

8 (#1267),

Lin (2015)

%) =L

==]]
[mm )

H|ZE

e

HIZA(=228)

B2t
HEOZ oI5
e

* PED with coils vs. PED-only group
. (table 1) ﬂl‘oéng %III_I|'I_§I_ ﬂjls ’Eype E-Ij_I‘ 7_(|'0|
|

o
ojo

3

Loz XA
S

oo|3+
=TT 1O

7|1t EFRUOIM =2t XHO|17H 72l
Aneurysm size (mm)
Mean (SD)
<10 (%)
10-20 (%)
=20 (%)
Aneurysm location
ACA (%)
ICA (%)
MCA (%)
Pasterior circulation (%)
Aneurysm type
Dissecting (%)
Fusiform (%)

16.3 (8.7)
6 (20.7)
17 (58.6)
6 (20.7)

12.4 (6.5) 02
30 (40.0)
34 (45.3)

11 (14.7)

1(3.5)
18 (62.)
2 (6.9)
8 (27.6)

2127)
62 (82.6)
3 (4.0
8 (10.7)
719.3) 002
37 (49.3)
31 (41.3)

10 (34.5)
15 (51.7)
4 (13.8)

rx
ox

mO0O
TH B AL
Jtor gjo bjo

Saccular (%)
oroe

* MEHT|Z0] HES| MAE UX| %3

* Patients who did not have postprocedure
follow-up angiography were excluded from the
study.

+ DU HHX|Z(H WX |22 = SMALS| Mo ot
2 BH =0, H=EAlR Y SYSt 7 |ELE MY
E0f AT 27] 0242

(Coils were used in conjunction with PEDs at
the discretion of the interventionist in specific
scenarios).

« CHF, 2HAto| SUF AEfo M2t Al=0] O|R0{H
SES J124otH, 0|23 MEH|ER9 ¢
= IX

o
O3

o
O==
H ==

A QK| 18l HRet
- OSefEAs Sof A 23 01201
(Multivariate logistic regression analysis was
used to calculate the odds ratios (ORs) and
95% confidence intervals (Cl) for the likelihood
of complete aneurysm occlusion after
adjusting for age, sex, aneurysm size,
aneurysm location, and coil usage)

=) EMZN0E WIS

H—
i
I
ox

mO0O
THL B AL
Jtor gjo bjo

* BNXEE DRESHR +HLUSHOR Bt
‘OBl BENEMOR SN X (yOZ
24017 G20 £712| H20| SU3 SX0f 23
BEP| 2HEIGERE ST O HE
-$YX TSER KBS ARIISY,
28| Ol SHOIR, 0| AP 2

H 0j2 oo
T Hd HAO

5t

Ql
=

2

G| =7t

WS
|:|h:2

HO
HAOD.

ol g2 DIXIA| PpkEAe=2

- ISl IR0l Ot o @S, O, 4
S702 T

t

o]
It
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* ORVIE A=l 2l HEE =7 AFEotH
ZAuHEY} 0|0

* Treatment course information was also
collected, and pertinent variables captured
included the number of PEDs deployed, use of
coils, and periprocedural (<30 days) and late

SRS 2oty U | mRS ()30 days) complications.
Gt o= Qloff st Autst == * Clinical outcome was measured by modified
QI HIEH O =& | Rankin Scale (mRS) score (favorable outcome,
0-2).

* Radiographic results were measured by
degree of aneurysm thrombosis at the time of
follow-up angiography. Angiographic outcome
was evaluated according to the classification
established by Roy et al

——— S
c Y EMoZ R QS

S ol K
Eynihiyd) = Lto
Ox{BF AHTIX BXHSHH CR0 UM .z; * Postprocedural follow-up angiography was
HTE EANE | 5 H=s formed for all patients at £78
St O sy | Performed for all patients at a mean of 7.
el B months
* D2ES0IM MAIE Zif¥s B0 0T 8=
Mewx e ey | W s MUE0 wHS~E BT ORUS MAIZIZ SIU
HEMZUBT | ysionnmal | DES | EH SIS HA OISl0] 9IS
o= - O=2d | -Z2ESR X CHHY(EYS), REdTME)

oE FRANS H1610 JUS
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