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@Abstract@®

Objective: Mechanical thrombectomy is a newly available endovascular treatment for acute stroke in Japan,
as MERCI Retriever was approved in 2010. We evaluated initial experience of Merci Retriever mechanical
thrombectomy in Japanese top centers.

Method: Fifteen of 19 centers, which experienced 4 cases or more of MERCI Retriever mechanical thrombectomy
since approval of MERCI Retriever, contributed to this study. This series was equivalent to 42.0% of whole
experience in Japan during the initial 8 months. Baseline, procedure and clinical results variables were
retrospectively recorded. Outcome was categorized as Good (modified Rankin scale 0 to 2), Fair (3 to 4), and
Poor (5 to 6), and analyzed by each variable and successful recanalization (TICI scale 2A or better 2B or better).
Result: One hundred and ten patients received Merci Retriever mechanical thrombectomy in this study.
Mean age was 71.8 years, number of males was 67.2%, and median time from onset to admission was 95
minutes. Baseline median NIHSS was 19, and site of occluded artery was ICA 40.3%, MCA 49.5%, and VABA
9.2%. Mean number of the device used in one treatment was 1.3, and median number of attempts per one
target vessel was 2. Treatment resulted in successful recanalization in 74.6% of TICI grade 2A and or better,
48.3% of TICI grade 2B and or better, with adjunctive endovascular technique in 56.7%. Overall, Good clinical
outcomes obtained in 28.2%, Fair outcomes in 40.0%, and Poor outcomes in 31.8%. Mortality rate was 10.9%.
Intracerebral hemorrhage occurred in 31.6%, while symptomatic hemorrhage occurred only in 2.6%. Clinically
significant procedural complication did not occur. Hemorrhage and complications were less than previous
reports. Factors significantly related to good outcome were successful recanalization, younger age, low NIHSS
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score at admission, and high ASPECTS-DWTI score before treatment. These results are compatible with
previous report of mechanical thrombectomy using MERCI Retriever.

Conclusion: A high rate of successful vessel recanalization and acceptable clinical results with low rate of
complications were obtained in initial experience of Mechanical thrombectomy using Merci Retriever in
Japan top centers. Contraindicated or failed patients with intravenous rt-PA therapy recommended to treat

with Merci Retriever mechanical thrombectomy.
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MERCI V) + Y —73¥— (Concentric Medical Inc, Mountain
View, California, USA, PLF MERCI) (&, KETRHIES
M7= NBIAIR O 2 P ZERE L2503 2 B R it [0
# (mechanical thrombectomy) (25 EREHEIETH
%Y ARG CTIRDEN D TEA SN TH Y,
2010 4F 4 JICHEFARGR SN, W7 HH» AR S
M7z, AL ORak TR SN0 10 Ao
HRERMGBEHRTDH D RAFERIH - T
mechanical thrombectomy (Z£F 9 HILPESBHES & G
FHROIC OB Sz, FASETIE MERCL @
BRRIBBA TN TV nizn, TS ZHLNIIT S
BTl RAD B A R IATb TV 525 0
FERDE & & o THEIEHEZRIHERA T SN L T2
K225 5. 22 TEARMNI—E L, L ofEd) 2 fEER
L 72 Htia% (219570 % K@, mechanical thrombectomy (2
) R & WA 2 S L 95 2 LT L7

XREFE

MERCI O 7e 35 S5 72 mH <1, TAPETIE
2010 4E 7 H 12 MERCI O f# FA5B 4 S 4 2011 4E 2 H 28
H % Tl 111 fiik T 283 Bl S 7z, AHFFRI 2011
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42 H 28 HE T4 BILLEAREER L 72 19 Misk\ZHF5El)
NERIAL, 209 15 fidh 5 119 HloBskz 157,
ZAUEFRATENC B1F B MERCI A% OFEEHER 0 42,0
%, RS L7z 135 f10D 881% I CHIM L7z,
FATIHH % Table 1 19, 4, PE, PAZEIMAT,
FERED © ARt £ TOWEH, ABEh S280 £ TORERH, A
Bl National Institutes of Health Stroke Scale (NIHSS),
recombinant tissue-plasminogen activator & & #E % (DL
T iv rtPA) OFEROFE, i MERCIL 7% [HI%L,
PR O R (TICIY), < BT IS X O

o4, BEERE (30 HPUN) %7213 30 HE ol (DL
T 30 H #2143, modified Rankin Scale : mRS), 23D
ARG IR OB LA, 0 18 T H I L Fk
HH, H#EH o CTHT A (ASPETS CTV), MRI A i

ENEHE, SO MM (23 THRT) FToOR
W, FRLEESEOME (AOLY), BEeH: 721330 H#%
o NIHSS b B§REH & L7z
GEGBHEDENENOEHBIZOWT, #iPH, FiY,
WL, oA, R A REI L 72, F 72 30 HAH)E (mRS)
D 0~2 % Good (G#E), 3~4 % Fair (F#), 5~6 % Poor
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Table 1 Case Record Form
Must Characteristics Form Memorandam
% | Date of admission yyyy/mm/nn
* | Age Year old
* | Gender M/F
Occluded vessel ICAc, ICAi, Mlp, Mld, |ICAc=proximal to ophthalmic artery
" M2, VA, BA ICAi=distal to ophthalmic artery (so-called T
occlusion)
MIlp=proximal to LSAM1d=distal to LSA
* | Onset to admission ##hr##min Unknown, accept “more than ##"
% | NIHSS at admission Score/42
ASPECTS CT Score/10 definition in reference [1]
ASPECTS DWI Score/11 definition in reference [2]
Af Positive/negative
% |1V rt-PA therapy Positive/negative
% | Admissionto puncture ##min
% | Used MERCI Required if multiple device used
% | Number of PASS Required if multiple device used
Other IVR procedure LIF/PTA/Stent/not done/---
Puncture to recanalize ##min If couldn’t recanalize, to end of procedure
% |recanalization (TICI) 0/1/2A/2B/3 definition in reference [4]
recanalization (AOL) 0/1/2/3 definition in reference [5]
* |SAH Positive/negative During or after procedure
* | Symptomatic SAH Positive/negative Worsened 4 points or more on NIHSS
« |ICH HI-1,2/PH-12/negative definition in reference [6] (within 30 days or
hospital stay)
* | Symptomatic ICH Positive/negative Worsened 4 points or more on NIHSS
NIHSS at 30 days Score/42 At discharge or 30 days
* | mRS at 30 days 0-6 At discharge or 30 days
Staying hospital days
% | Device related adverse event | Positive/negative Merci device related adverse events

P#E) L L, ENENoOREOLELIZ, Student t FRE,
Fisher O IEffEfE M, Wilcoxon O NEALAREIZ £ %
R IINT 247 o 72, FEBHE & i O BIFRIZ TICT 2A
Db, BXU 2B U EZRRRE L T ERROMATAIIHAT
{172,

R

19 BlOFEFRED T L% Table 2 12”3, 4E#iIE 40
~92 (F¥ 710, hIefE72) %, B 672%, FIEN
5 ABEE TIL 0~48 ¢ (V45 2 k¢ [H] 56 47, Fyefii 1
B§ 135 4), PBAZEIM 4 13 N B IR (internal carotid
artery, BLF ICA, M1 B X" M2 BZERPED b D2 &)

48 (403%), ™ K B &) Bk (middle cerebral artery :

MCA) 59 (596%), HE & fix i< B) Ik (vertebro-basilar
artery : VABA) 12 (100%), ARl NIHSS 1% 3~38
(FH#181, Hhiyefii 18), ASPECTS CT score i+ 0~10(F
¥ 76, WYLfiE8), ASPECTS DWI score & 1~11 (*F
¥75 hyfiis) THho7:. 7272LCTBLUMRID
RRIET— I RIDPL K SEITH TS, TS LTy
rt:PA 23420% 25T LTIt TEB ), Thdivbw
5 failed iv rt-PA [ZHIYS T 5. FIED S0 F T 15 90
5 21 g (¥ 5 WM 40 43, HhJefil 3R 55 47) T
MERCI % i\ 7= mechanical thrombectomy %39 ifi < 11
720 FER L7249 A X1 20 firm 448%, 25 firm 24.1%,
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Table 2 Patient characteristics, procedures, and results

mean range median | not recorded
age 71.0 40-92 72 0
gender Male 80 (67.2%), female 39 0
Occluded vessel |ICA=39(328), ICA+M1=8(6.7), ICA+M2=1(0.8), 0
(%) |M1=48 (40.3), M2=11 (9.2), VABA=12 (9.2)
NIHSSat 181 3-38 18 1
admission
ASPECTS CT VB=5, not done=15 76 0-10 56
ASPECTS DWI VB=b5, contraindicated to MRI=1 75 1-11 28
IV rt-PA 50 (42.0%) 0
Onset to . 1757 0-48hr 95 2
admission (min)
Admission to 1446 | 15m-21h | 105 20
puncture (min)
Onset to p“n(;tl‘ilg 0-3h=32, 3-6h=43, 6-8h=9, 8h<=13 3403 | 45m-50hr | 235 22
usedMERCI (%) |20firm=65 (44.8), 25firm=35 (24.1), 13 1-3 ) 0
25s0ft=31 (214), 3.0firm=14 (9.7) :
procedure
Number of PASS |1=80 (54.8), 2=53 (36.3), 3=8 (5.5), 4=3 (2.0), 20 15 5 .
(%) |5=2 (14) :
TICIscore (%) 0=19 (16.9), 1=10 (85), 2A=31 (26.3),
2B=27 (229), 3=30 (254) 1
2ADL 1=74.6%, 2BLL I-=48.3%
AOL score 0=15 (15.2), 1=7 (7.1), 2=39 (39.4), 3=38 (384) 20
SAH (%) 25 (219), symptomatic SAH=4 (3.5) 5
ICH (%) HI1=13 (114), HI2=10 (88), PH1=8 (7.0),
PH2=5 (44), 7178 (684) 5
symptomatic ICH=3 (2.6)
mRS at 30 days  |0=11(10.0), 1=6(55), 2=14(12.7), 3=18(164),
(%) | 4=26 (236), 5=23 (20.9), 6=12 (10.9) 34 0-6 4 9
0-1=155%, 0-2=28.2%, 5-6=31.8%

25 soft 214%, 30 firm 9.7%, AT 13 A, |

236%, 5:209%, 6:109% T, *t4&1HF (0~1)

&

JE 1A, T (PASS) MI%id 1~5 FI520, ik
fifl 2 [T, MOIMENIHERTHOIHIE 56.7% T - 7z
DR IL AOL score TO :152%, 1:71%, 2:
394%, 3:384%, 2V L+ 778%, TICI score C, 0:
169%, 1:85%, 2A:263%, 2B:229%, 3:254%,

2A LI E 746%, 2B LI E483% Tdh o7z Mitho b
T 219%, FEBETE 35%, BPYHIML (ECASS) (&
HI1: 114%, HI2 : 88%, PHI :70%, PH2:44%, 4
F316% 1224 U, SEMEMEIZX 26% T o 72, 30 H ik
(mRS) 120 :100%, 1:55%, 2:127%, 3:164%, 4 :
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155%, FKEEHIF (0~2) 13 282%, JELE-E D (5~6)
A318% Th -7z

30 H#iizi % mRS \[2ht-> T GH#E (0~2), F#E (3~
4), P (5~6) 23 CTENENOIHE & OBERE K
L7253 % Table 31”9, 4EH#n2#5 vy, NIHSS 2%
vy, ASPECTS-DWI score 2585V, FRHEZE (AOL,
TICI & &) 23 &, BE BAFICHEICHS L, M,
PIZEIMEE, ZAED O ABE T TB X 08l £ TORE,
ASPECTS-CT score, IV rt-PA @47, Mo M4 Wik
BWREHEOMH, < QBT RN OFE RS



Table 3 Factors related to outcome@30days (n=110)
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age ender Occluded Onset to Onset to NIHSS ASPECTS- | ASPECTS-
g g vessel admission puncture CT DWI
ICA 13
0-2 68.1 M 23 M1 12 2844 4237 16.2 73 77
n=31 (638-72.3) |F 8 M2 4 (89.2-479.5) | (199.2-648.2) (13.8-18.7) (5.8-8.9) (6.9-84)
VABA 2
ICA 20 3133
3-4 727 M 30 M1 18 134.8 (207' 6 165 8.2 8.4
n=44 (69.6-75.7) | F 14 M2 2 (96.4-173.3) 419 0') (14.7-18.3) (71-9.1) (7.7-9.0)
VABA 4 ’
ICA 14
5-6 67.3 M 19 M1 11 1555 3015 221 71 6.0
n=35 (69.3-76.7) |F 16 M2 4 (73.2-237.8) | (202.7-400.2) (19.8-24.5) (5.7-84) (4.7-7.2)
VABA 6
ICA 47
total 71.3 M 72 M1 41 184.1 3415 182 7.6 75
n=110 | (69.6-73.6) |F 38 M2 10 (122.0-246.2) | (260.1-422.2) (16.9-19.5) (6.9-8.3) (6.9-8.0)
VABA 12
) 0.048 0.21 0.63 0.078 0.23 0.0002 0.72 0.009
I\ Other
H-PA IVR TICI AOL SAH sSAH ICH PH2 sICH
0=1,1=02A=32B=15,3=12 o 0

02 | 355% | 484% |2A<=968% e boo | 26% | 1| 200% | oo |
2B<=87.1% 70 =7
0=6,1=2,2A=17,2B=9,3=10 oo

54| AT7% | 634% |2A<=818% e | 136% |2 203% || 0
2B<=43.2% 70 270
0=101=52A=102B=33=7 |, _ccro.

5-6 | 314% | 548% |2A<=57.2% sempooo | 1A% |2 | 400% | oo | 2
2B<=38.6% o 7
0=17.1=72A=302B=273=29 | ,__ 1 0o,

total | 39.1% | 56.3% |2A<=782% seggso, | 218% | 4| 318% 3
2B<=50.9% o

P 0.30 0.25 <0.001 0.034 0.16 091 0.77 0.37 0.30

Table 4 recanalization and outcome, evaluated by TICI 2A or 2B
mRS@30days 0 1 2 3 4 5 6 D 0-2 3-4 5-6 o)
TICI 0-1 1 0 0 0 8 7 8 1 8 15

<0.0001 0.0004
TICI 2A-3 10 6 14 18 18 18 16 30 36 20
mRS@30days 0 1 2 3 4 5 6 P 0-2 3-4 5-6 p
TICI 0-2A 0 3 9 16 15 10 4 25 25

0.0002 <0.0001
TICI 2B-3 10 6 11 9 10 8 2 27 19 10
WEB L hol FHhMEELIEROMREY Table 4 12 =

I~

9. TICI 2A 8 X UF TICI 2B O3 1% F Bl O F i
ELTH, HiMEREL EABICEGERIFICHS 52

EAURENT.

MERCI 13V — T IROIZIRFETE AT D W 7260 7 A v —
 HHOSA 70 h T —F IV ER AU THERICTHEE],
ZON—F TN ZHRT 2HA L o TS, K
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Table 5 Comparison between present study and multi Merci trial/pooled analysis

Present study Multi MERCI Pooled MERCI
Number of cases 119 164 305
Age (mean) 710 68.1
Age (median) 72 72
Gender (%male) 67.2% 43% 479%
Occluded vessel (ICA/MCA/VABA) 40.3%/49.5%/9.2% 32%/60% /8% 325%/49.2%/521%
NIHSS at admission (median) 18 19 19
IV rt-PA 42.0% 29% 354%
Onset to groin puncture (median) 3.9h 4.3hr 4.3hr
Number of PASS (mean) 2.0 2.9 2.9
Other intervention 56.7% 31.8%
Final recanalization 746% (TICI 2A-3) 68% (TIMI 2-3) 64.6% (TIMI 2-3)
ICH 31.6% 38.1%
ICH (PH-2) 44% 24%
Symptomatic ICH 2.6% 9.8% 8.9%
@30days/discharge @90days @90days
Outcome (mRS) 0-2=27.3% 0-2=36% 0-2=30.8%
6=11.8% 6=34% 6=37.4%

ENEEE, R) 7Ly oREMNMLZV VY
— AR E Merci ¥4 7 955 —7 ), Merci 1 74
YTAT=TINDHRRENL. RROKEICHIz-T
BERRIBERA TN T Wi \Wizod, AT ORERIZE D
B HAR sy, HARRAREIE A4, BRI
HEWNIHHRF RO 3 7205 U CEMBIEED R E SN,

AR 100 1 F 7213 A& DL E o 2 AR rh o R E
B HaEht r ¥ —F 23 L SRk T, HA
IR A TR X B R & 721X 2 U HE U 5 BRI A
FEDFIE Z T CTERT 5 &) Bk LWIEHEDGRT 5
N7z, 0L, BABBIEICD > TRIERMZNRE L
7o ERRENEBENLZ LIl -THBY, FHENS
BT 5% TP mechanical thrombectomy DE RN & %
EVOBGEIED 5D Z Lo TWwWh, LaL, £
DFERDFE & F > TZDOEMAFME SN D T TITITRH
ZET L. INETOWE L BT 57201213 90 H%
DfR)F % b LIFHMIT 5 2 &S F L2, mechanical
thrombectomy (29 B S & WG Z TE 572107
WG 2720, EARNZ—ELL EOJER % ek L 72
MRkt & oK, H#E 30 H B0zl 2 /I LT
J R & BT U 7. PRERMEER AR>S 5 H I 4 B2
EAEER L 72 HiRR D 789% S L, ORI Thbh AR
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HOREERD 420%, XX AFEER L 7EF 0 881% 12
M 2 ADAT 2 7.

MERCI 133 TIZKE TId 2004 4E 2 & BRISH 2396 %
., MERCI"Y 3 X 0" Multi MERCI'? % 45#>+72 pooled
analysis DI L B &, 3056 (v rt-PA AT 48,
FEWIG 257) OFFHT OFER, MATFHERD) @ iv ritPA AR
W% By 729%,  JE WG 630%, Bk BE A v
rtPA AR 104%, FEEIG 86%, THEMMAPHE : iv
rt-PA AR 42%, FEFIS 66%, 90 H iz BATF (mRS
0-2) :iv rt-PA ANy 383%, FEMIE 31.3% TH Y, iv
rt-PA JEEIS TR AT RO BRI A BAT 2R )R O A o
MK CTho7z. T2, iv rt-PA $12 MERCI # v
T HIMB & OFHRBESIHE IS ERTRD Sk ho
7z, MRS OMET T, iv rtPA B O MekRZ:
WEZNDANORE L FISEOIFRIFZ /-5 L, FEEE
TRV A S, HHEFREIFASFETH - 72 v
rt-PA SRIBIONSHEIIRPAZE 2 B &, dids RAF AT FF
R & B L 729, Table 51278 3 A28 & multi
MERCI trial, pooled analysis ® Lt ¥ T i, AHf2E &
pooled analysis DAEEMIITIEFE U (FFILfilE 72 5%), AWF
22 THEMDZ L (67%/43~48%), ICA 3%%% < (40
% /32~33%), NIHSS H e fii 1x14 7% < (18/19), iv



rtPA 23% L BATE T Wiz (42/29~35%). FRED S
) F TR (39/4.3 BERY), MERCI Y bV —o
—OFH (PASS) W%z A 7 < (2018 /29 A1), FHBH
TR R < (746/65~68%), WHILIZ R4 7% < (32
%/38%), PH-213%R%\ A% (44%/24%), Sttt
M7 < (26%/9~10%), ¥ (mRS) 1330 HEE&
90 HIED I TH 5 7-DIF B A BT 5205, Bif (0~2)
AR (213%/31~36%), SEEHRHDhh o7z
(11.8%/34~38%). w57z MERCI &, AFIZV &
) —X, multi MERCI TiGiiN—Ya o X BLY
L) —=XT, f1bh/ziEd, fis OFEMBREED Rk
% A3, MERCI % H \» 72 mechanical thrombectomy (75
BHH 70%Rif2C, ik RIF25 30% itk & MBI C & 5.

ARIBTOBALHNC < D BT HIMATEFITFHEA L T
B MRS NIz, KRETHMED S HBETFH
MOFANER L7z2s, FEFRIF 219%I1EL, Zhi
T F— s onsz Lal, fEEEEHESh
7o 46 (35%) IS E D E P MIEBEETH - 7.
FEWBEZ D e hs o 72 4 BliE v oK@ R (M1/M2)
AOERT, BRI mRS2 A1 #1, mRS A2 6, mRS5
HIFITHo7 IR 20fim AMEHEhTH D,
26012 PTA 3 & 0¥ mechanical clot disruption 2517 11
7275 AEHS, PERN, NIHSS (213423 & L, TICI
score 1Z 0251 %1, 2A A2 41, 2B A% 1 6] CThsIg iz Zh
EFRELL72D3DEEZ BN/ Ml & M2NOREBHTIX
ERBVEWIHE L H DAY, KRFIBTI 20 soft Dk
AF 2011 EIC R B RAARTHY, TRETIEIML 25
M2 [ZIEWIEIA D 236, B 5 W IZFERIZIEIDSS %
BREBIR > S P KINEIIRN D EBIIIER 5 2 e LT L
Wy,

i SNz 9 A4 Rid, 20firm 25448% & fe b % <,
BV T 25 firm 24.1%, 25 soft 214%, 30 firm 9.7% Td
=7z 20 firm 2% B & 17228, ICA ~O#A A 14
Holz. ARITIE 20 s0ft & 30 soft AAF ZAKFE ST
HnwZk, K& AcomEHErEnh-2 8, &
BOMERIVNE WG ENHHE LTEZONLDS,
B PER OIS L MBI ST WO
372%H N, PAZEME LS X, MERE L HHHRIEIC
IOV A ZPRIENTVBEEVHHIRTDH 5.

ARWFFEIZ B 5 30 H#HR0E RAFICBIS-3 % K T
BrCld, ERAHE Y, NIHSS MK, ASPECTS DWI
M, FEBHEEEAYE (TICT score, AOL score & &)

Sakai N, et al

ARENT: (Table 4). F 72 TICI score 2A & 2B \§°
Na RO L LT, B & i Rifo
BHCIEH IS WA A9R & u7z (Table 5). MERCI
trial T, 30 H & Ok BRI (mRS 0~2) (31 B
(TIMI2 LA k) 2155 & 364%7375 15717 E 99% 12
L&Y, PR L ERIE RIFICAE (p=00002) ZHEY
Wb LERLTEY Y, KHIZETRINIAMRE
1E1EF—F LT 5. MERCI trial %90 H#% 08T H H
Bl & IR OB Z R L 722 e 5, AFEDOBERT
b SRS B B EEFEMEE & Sh b 90 H
BOWIFIIKMENSE Z ENTFHEN S, Pooled
MERCI analysis & & % &, KN CIXERME, E
PRI NIHSS, 4F#, ORI, MR, OBz,
525 B RAT CLL B, THHERT NIHSS, A HnAvs)e
THC535 LG SN TEBY 7, AIFEICB W THER
A5\, NIHSS A3y, ASPECTS-DWI score 25\,
o B ASE BB 2 TSR RIS E ST 5
EVIHFERE T 5.
SIIORFBIZ BV 2 PIHHRRER T, etk < ST I
ML OEE IR T TOWE LY LA LR
{, BHCHBENT 2 BELRAIHEX R0 -7 2%
BRENIR P ZERE D PP IEFICE NI L 2 E 2D L, v
rt-PA JERIG 3B & ORI B IZAE MY 12 MERCI % v
72 mechanical thrombectomy (ZHLY) #ErZ & 23394 5
WREEZONL. ORI, HHRGERED 2
W Z  OFERI & FRER T & 2 EEMH OB TH
. BEDHBE LA L7 EIRO R % 8 X 72
5EIRDBON, AEIER L2 E O H kAR O F
MED B LO0ER LTI e S,

o 58

1. KIFIWZHBITFHMERCIY M) —N—% w7
mechanical thrombectomy & A #I#] 119 B D iHEH R
R s L7z,

2. SRFEG O FIAERNT 718 7%,  ABEhE NIHSS Hr g
fitil 18, FHED S F COHILEIL 5 FF 55 57,
FIZEBINR ICA 403%, MCA 495%, VABA 92%I
xFLC, MERCI Y +Y —/3—% v 7-FRilseis,
TICI 2A DL I~ 746%, 2B LL1483%, JEfE: SAH
1% 35%, JEMEME ICH 1 26%, 30 Hi%iz/E (mRS)
13 0~172%146%, 0~2A%27.3%, 5~67%327%,
FEERA118% TH - 72
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3. SAH A3219% 24 U 7= ASEMEME SAH 12 35% 12 &
EFED, wihtd MCA~ND MERCI Y Y —/3—
DERTH - 7=

4. W BRICRET AN, Al - AR NIHSS -
6 € 1 ASPECTS-DWI, 5 Bl i BE TICL B X O
AOL THo7-.

5. MERCIY b+ 9 — ¥ — % H \» 7z mechanical
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