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Efficacy of mechanical thrombectomy with stent-retriever for anterior circulation distal vessel occlusion

XING Peng-fei, LI Zi-fu, LI Qiang, ZHAO Rui, FANG Yi-bin, ZHAO Kai-jun, DAI Dong-wei, YANG Peng-fei’, ZHANG Yong-wei ,
LIU Jian-min
Stroke Center, Changhai Hospital, Navy Medical University (Second Military Medical University), Shanghai 200433, China

[Abstract] Objective To explore the therapeutic effect of mechanical thrombectomy with stent-retriever for the
anterior circulation distal vessel occlusion. Methods Consecutive cases with anterior circulation distal vessel occlusion
treated with mechanical thrombectomy in Stroke Center of Changhai Hospital of Navy Medical University (Second Military
Medical University) from Sep. 2013 to May 2018 were enrolled. According to whether undergoing intravenous thrombolysis,
the patients were divided into bridging group and direct thrombectomy group. The primary outcome was the neurological
functional prognosis at 90 d after operation measured with modified Rankin Scale (mRS, mRS score<:2 reflected good
prognosis). The secondary outcomes were the rate of recanalization (modified thrombolysis in cerebral ischemia [mTICI]
grade=2b), the National Institutes of Health stroke scale (NIHSS) score at 24 h after operation, complications and mortality.
Results Totally 36 patients aged (68.3+13.6) years (ranging from 26 to 88 years) were included. There were 27 cases with
middle cerebral artery (MCA) M2 segment occlusion, 5 cases with anterior cerebral artery (ACA) A1/A2 segment occlusion
and 4 cases with MCA M2 segment accompanied with ACA A2 segment occlusion. The rate of recanalization of the occluded
distal vessels was 91.7% (33/36) after mechanical thrombectomy with stent-retriever. The rate of good prognosis at 90 d after
operation was 52.8% (19/36). The most common complication was vasospasm (33.3%, 12/36), followed by hemorrhagic

transformation (16.7%, 6/36). The incidence of symptomatic intracranial hemorrhage was 5.6% (2/36) and the mortality was
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8.3% (3/36). There were 14 cases in the brigding group and 22 cases in the direct thrombectomy group. The preoperative

NIHSS score of the bridging group was significantly higher than that of the direct thrombectomy group (£Z=3.025, P=0.002).

While there were no significant differences in the NIHSS score at 24 h after operation, times of thrombectomy, the rate of

recanalization, the rate of good prognosis at 90 d after operation, the incidence of hemorrhagic transformation or mortality

between the bridging group and the direct thrombetomy group (all >0.05). Conclusion The mechanical thrombectomy

with stent-retriever for the anterior circulation distal vessel occlusion is likely safe and effective, and it is beneficial for

vascular recanalization and good outcomes at 90 d.

[Key words] acute ischemic stroke; distal vessel occlusion; middle cerebral artery; anterior cerebral artery; mechanical

thrombectomy; stent-retriever; modified Rankin scale
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Fig1l Thrombectomy for occlusion of anterior cerebral artery A2 segment (A-E) and middle cerebral artery M2 segment (F-J)

A: Cerebral CTP showing ischemia region of left anterior cerebral artery (the orange area was the ischemic area and the green line

was the dividing line of hemisphere); B: DSA showing occlusion of left anterior cerebral artery A2 segment; C: The distal of the

occluded segment was patent; D: The forward blood was recovered after opening the ReVive SE stent; E: The occluded segment was

recanalized; F, G: Orthotopic (F) and lateral (G) DSA showing occlusion of branch vessel of M2 segment; H: The forward blood was

recovered after opening the Solitaire AB stent; I, J: The occluded branch vessel of M2 segment was recanalized in orthotopic (I) and

lateral (J) DSA. CTP: Computed tomography perfusion; DSA: Digital subtraction angiography
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RAPR | IR M- 22 R G T 78 X
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Tab 1 Comparison of treatment results between bridging and direct thrombectomy groups

Index Bridging N=14 Direct thrombectomy N=22 Statistic P value

Age (year), xts 69.7%+17.7 67.4+10.6 t=0.430 0.672
Male/female n/n 10/4 12/10 Fisher 0.485
Segment of occluded vessel 7 (%)

MCA M2 13 (92.9) 14 (63.6) Fisher 0.062

ACA A2 0(0.0) 5(22.7) Fisher 0.062

MCAM2+ACA A2 1(7.1) 3 (13.6) Fisher 1.000
NIHSS score M (Q,, Op)

Preprocedure 22 (17, 23) 11 (8, 19) Z=3.025 0.002

24 h of postprocedure 12 (3, 16) 6(4,13) Z=0.538 0.591
Times of thrombectomy M (O,, O) 1(1,2) 2(1,3) Z=—1.216 0.224
mTICI 2b/3 n (%) 13 (92.9) 20 (90.9) Fisher 1.000
Follow up at 90 d n (%)

mRS score<<2 8(57.1) 11 (50.0) Fisher 0.742

Mortality 1(7.1) 2(9.1) Fisher 1.000
Hemorrhagic transformation 7 (%) 3(21.4) 3 (13.6) Fisher 0.658

HI-1 3(21.4) 1(4.5) Fisher 0.277

HI-2 0(0.0) 1(4.5) Fisher 1.000

PH-1 0(0.0) 1(4.5) Fisher 1.000
SICH n (%) 0(0.0) 2(9.1) Fisher 0.511
Vasospasm 1 (%) 4 (28.6) 8 (36.4) Fisher 0.727

MCA: Middle cerebral artery; ACA: Anterior cerebral artery; NIHSS: National Institutes of Health stroke scale; mTICI:
Modified thrombolysis in cerebral ischemia; mRS: Modified Rankin scale; HI: Hemorrhagic infarct; PH: Parenchymal hemorrhage;

SICH: Symptomatic intracranial hemorrhage; M (Q,, Qy): Median (lower quartile, upper quartile)

3 it i

AWFFELE RN, I v A PA] ZEA T AL B

T EAETT AT, MAE I FEE R (mTICI 2b, 3 2%
el ) &, RJF 90 d Fils BRI, H™EA
RFEM A RE LB L, R IGY7 T



5593, JRMSE, AE. SRR RS HUARIBURE VAT 0 PRI s 14 P ZE Y T RIOULER + 1001 -

iy I 457 PA] S W] BB 2 A AU

AWFFE B, 3 I AE P FEAT ML U VR YT
S I D R GA 91.7% (33/36) , WBmT
SCHRIREZE AL (Kb sl ik M2 Bz P4 ZE 1 45 P
N 40% . M3 Bl 47.1%°) o [, i TEN
Rk (2.4%"") Fm LT AR EE (Hiflt
e R 24%M) HLE KA A FeAs s Rl L
Rk 25 B NTRE LA AR X 4K . A 3l ok s A4 ) 422
PR T ERIKE IR PR (& 6 h ), (HF
FKEWSHIARMEL, shkERer SICH &KX
BT 4 1% [FHXTHGER B (relative risk, RR) =
3.90, 95% E{ZIX[a] ( confidence interval, CI) :
1.41~10.76 ) , JFHARBUERS (RR=0.68,
95% CI: 0.46~1.00) ", RIS S i ) ik
kA IR PN T R, AU B0 R
RS, —IANA T 630 BRI b3k M2 Bt
FEATHUMRIBURR I3 19 1) R BV 45 R 1, Kl
Blifik M2 B A1 ZEHUMIBURE 1M 3 PR R ik 78%! Y.
HSCHRE 3MAX ., AMAX 1% 345 }2 Trevo XP
Bt S7 28 ( Baby Trevo ) W H FRMrhshfik M2,
M3, M4 BHUKIETZhIK A1, A2, A3 Bel%EHL
PREURE , 45 IR A 84%~100%"1T, Bl
ARG B, 37095 10045 PA SER LA ERURR (1 R
I THEAS BT REAR

AR FIAG 24 h NIHSS PEFIAJS 90 d
mRS PR RTE, H 52.8% (19/36) &
HARAG RIS 5 (H% 45 S WA T BB 14— 200 i
gk M2 B A1 SEA THLARIBUR 1 R G PPN AT IE 45 5
(62%"") o SCERRIE K sk M2 B €3S
AREGHRAL NIHSS P53 4 14.5 4307, ABF5EH AR
HRfi NIHSS #E530°0 16 (10, 22) 4. BIRA G
IR GEs (M2, M3, M4 Bt ) %47
BUBE IR 76 7 Pk A2 P v 5 TS R A A B 3%
Tt R XS TR S A e AR P (&
NIHSS ¥F43 ) ks 1 o sl A7 A d ks #e 2
SAE (RGBT ) A T 2B, 1Tl
WEUE AT B 2 M A A AR, TRk
BRIMAE P2 . EXT T T s AR T e pe i A ™ &
(I NIHSS PF43) Ao i 8 P 28 R, AP
Bk 2 A VD AR a5 AT s 2 — PR S

AAMAR AR R G H ML ER 16.7%
(6/36) . SICH KH:#H 5.6% (2/36) , BmT
T Vi K LA P SEDLARBUR: SICH &A% (5.1%")
FSCHRARAE IR Bl ik M2 Bt P ZEAUARIRUR: H i
FEALS SICH KR (4918 14% F1 5%")

A A AN S PRI A O, T LS S R Uk
TP AR G . SR gs R, i BUe g
PJ O i A () R B ML/ PN B 460007, AP R L 7K
Jifr . PSR RS SR RSP UL S B E Af
HIEEE, Kk sk M2 B DLz i 3 HAa 5 RE
WL E R EAR N BULANR AR, PE T IR
— RS ) S RO 28 N v I, U X
M RER AR SR ER e, KIS S
N B . AT LU AR 5 IR EE &
Rimik 33.3% (12/36) , EERBLT ZHEUR 4
X e A FVEH 1. ieah, BEARE/MBTTRER S
OB AR A JE IR . Lemmens 25X Z 1A
FEM 710 GEREIEBEE TR T as R R, Kk
gk M2 B K DL I P ZERLAR U AR 5 SICH
FARSIm AR (SHNsik. K sk M1
Bt ) NI A S HT [6.3% (10/160 vs 6.2%
(34/550) 1.

WA AT 25 R R, BRWR R T NIHSS P
i T EERR AN, ARG 24 h NIHSS T
gy BURUCEL . A T EE R . RJF 90 d HilE
R MR R TR EF G
Mo K2R IEASRE UL B S AR R Y T A v 1 4 A
FETCR, R RABIE T 61.1% (22/36) HEHE
TR ZE N B s T 78 3 VA A i [ 2 T A 25
WRIBYY ;s I EAE R IR T 2SR AR A T
ik, JETR1T DSA &Lk NIHSS W5 >8 7k
FRUERT, K NIHSS P45 938 v 1f 8 P41 2€ J 34 1T R
st . A SCHERIREE KN Bk M2 B b FE R
TR I VA AT B IS P8 S s 0%, IR
JOKVES MR Y ATD AR R A0 i 1L ) ZE ) 1 TR TR T

RFFEIARREZAE . (1) FEARR/N, FKit
FTEHRTEH . (2) RPAEIKARG
IS A 67 ELAA T A NIRYT IR ], A7 AE—
ERBERE . (3) hFRERIAmENZES, &
IR BIARTTARITIN CT HEE A DAL A AEAZ L
X K Bl AT, ] XS 4t A B

B, it I A5 P SEA T AL U IR T T L4
T A ZE LA R R . BGEARE 90 d FiE, H
SRR S 3 XU o T A AR TERL . AP AERS
kg i (LGB R kAR T A B ) s
T MR REsR B f At v I A A ZE R, HLAR
BURIRYT T e A8 .

[Z % X #f]

[1] GOYAL M, MENON B K, VAN ZWAM W H, DIPPEL



1002 -

BOFEERFFM 20184E9 H, 39 %

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

D W, MITCHELL P J, DEMCHUK A M, et al; HERMES
collaborators. Endovascular thrombectomy after large-
vessel ischaemic stroke: a meta-analysis of individual
patient data from five randomised trials[J]. Lancet, 2016,
387:1723-1731.

BRACARD S, DUCROCQ X, MAS J L, SOUDANT M,
OPPENHEIM C, MOULIN T, et al; THRACE investigators.
Mechanical thrombectomy after intravenous alteplase versus
alteplase alone after stroke (THRACE): a randomised
controlled trial[J]. Lancet Neurol, 2016, 15: 1138-1147.
POWERS W J, DERDEYN C P, BILLER J, COFFEY C S,
HOH B L, JAUCH E C, et al; American Heart Association
Stroke Council. 2015 American Heart Association/
American Stroke Association focused update of the 2013
guidelines for the early management of patients with
acute ischemic stroke regarding endovascular treatment: a
guideline for healthcare professionals from the American
Heart Association/American Stroke Association[J].
Stroke, 2015, 46: 3020-3035.

FER DA THERM A h PG TR R, R e
MAIINBE T e A2 TP AR R A U 208
DN AFA, P EEIN S ABI S0 A g
2 B2z v [ BRI h o 2 SR BRI A 2 22 4 A
R G2 P EA PR R Ao 2s. 2RI
PH ZE BRI b LS IR YT b (201 7) (0]
A28 RH%35,2017,33:869-877.

SILLANPAA N, SAARINEN J T, RUSANEN H,
ELOVAARAT, DASTIDAR P, SOIMAKALLIO S. Location
of the clot and outcome of perfusion defects in acute anterior
circulation stroke treated with intravenous thrombolysis[J].
AJNR Am J Neuroradiol, 2013, 34: 100-106.

WOLPERT S M, BRUCKMANN H, GREENLEE
R, WECHSLER L, PESSIN M S, DEL ZOPPO G J.
Neuroradiologic evaluation of patients with acute stroke
treated with recombinant tissue plasminogen activator.
The rt-PA Acute Stroke Study Group[J]. AJNR Am J
Neuroradiol, 1993, 14: 3-13.

FLORES A, TOMASELLO A, CARDONA P, DE
MIQUEL M A, GOMIS M, GARCIA BERMEJO P, et
al; Catalan Stroke Code and Reperfusion Consortium
Cat-SCR. Endovascular treatment for M2 occlusions
in the era of stentrievers: a descriptive multicenter
experience[J]. J Neurointerv Surg, 2015, 7: 234-237.
HACKE W, KASTE M, FIESCHI C, VON KUMMER
R, DAVALOS A, MEIER D, et al. Randomised double-
blind placebo-controlled trial of thrombolytic therapy
with intravenous alteplase in acute ischaemic stroke
(ECASSII). Second European-Australasian Acute Stroke
Study Investigators[J]. Lancet, 1998, 352: 1245-1251.
THOMS &, 5k Ak 88, A MG %, 7 IRk, SCE RS 2 A A
Solumbra $AAE RN 8 bk AT FED U H 4 )37
JH[). A 2R 2RiE,2017,50:184-189.

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

AR B E M B o o o3 AR IR 2 S P 2R o o)
2 I LA 2 2 o A R A 2 IR AR
2014[J]. HPAERI LRI 24RE,2015,48:246-257.

WANG Y, LTAO X, ZHAO X, WANG D Z, WANG
C, NGUYEN-HUYNH M N, et al; China National
Stroke Registry Investigators. Using recombinant tissue
plasminogen activator to treat acute ischemic stroke in
China: analysis of the results from the Chinese National
Stroke Registry (CNSR)[J]. Stroke, 2011, 42: 1658-1664.
BERGLUND A, SVENSSON L, SJOSTRAND C, VON
ARBIN M, VON EULER M, WAHLGREN N, et al.
Higher prehospital priority level of stroke improves
thrombolysis frequency and time to stroke unit: the Hyper
Acute STroke Alarm (HASTA) study[J]. Stroke, 2012,
43:2666-2670.

NAM J, JING H, O’REILLY D. Intra-arterial
thrombolysis vs. standard treatment or intravenous
thrombolysis in adults with acute ischemic stroke: a
systematic review and meta-analysis[J]. Int J Stroke,
2015, 10: 13-22.

CHEN C J, WANG C, BUELL T J, DING D, RAPER
D M, IRONSIDE N, et al. Endovascular mechanical
thrombectomy for acute middle cerebral artery M2
segment occlusion: a systematic review[J]. World
Neurosurg, 2017, 107: 684-691.

PARK J S, KWAK H S. Manual aspiration thrombectomy
using penumbra catheter in patients with acute M2
occlusion: a single-center analysis[J]. J Korean Neurosurg
Soc, 2016, 59: 352-356.

NAVIA P, LARREA J A, PARDO E, ARCE A,
MARTINEZ-ZABALETA M, DIEZ-GONZALEZ
N, et al. Initial experience using the 3MAX cerebral
reperfusion catheter in the endovascular treatment of
acute ischemic stroke of distal arteries[J]. J Neurointerv
Surg, 2016, 8: 787-790.

HAUSSEN D C, LIMA A, NOGUEIRA R G. The Trevo
XP 3X20 mm retriever (‘Baby Trevo’) for the treatment
of distal intracranial occlusions[J]. J Neurointerv Surg,
2016, 8: 295-299.

LEMMENS R, HAMILTON S A, LIEBESKIND D S,
TOMSICK T A, DEMCHUK A M, NOGUEIRA R G,
et al; DEFUSE 2, IMS 1ll, STAR, and SWIFT trialists;
DEFUSE 2 IMS Il STAR and SWIFT trialists. Effect
of endovascular reperfusion in relation to site of arterial
occlusion [J]. Neurology, 2016, 86: 762-770.

GORY B, BRESSON D, KESSLER I, PERRIN M L,
GUILLAUDEAU A, DURAND K, et al. Histopathologic
evaluation of arterial wall response to 5 neurovascular
mechanical thrombectomy devices in a swine model[J].
AJNR Am J Neuroradiol, 2013, 34: 2192-2198.

[AZ4wEE] HLL



