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Recanalization efficiency of rescue stenting for embolic cerebral artery

occlusion with difficulty in thrombectomy
Huang Peisheng,Li Shenjie,Liu Jianren
(Department of Neurology , Shanghai Ninth People’s Hospital ,Shanghai Jiao Tong University School of Medicine )
[ Abstract]Objective : To explore whether rescue stenting can efficiently recanalize embolic cerebral artery occlusion after failed throm-
bectomy or iatrogenic cerebral artery embolism in nerve intervention. Methods : The clinical data of 6 patients with failed thrombectomy
and 4 patients with iatrogenic cerebral middle and distal artery embolism received rescue stenting in Shanghai Ninth People's Hospital ,
Shanghai Jiaotong University School of Medicine from January 2020 to November 2021 were analyzed retrospectively. The preoperative
National Institutes of Health Stroke Scale (NIHSS) , the NIHSS score at 24 h after procedure, the postoperative stent patency, the type
of hemorrhagic transformation and prognosis were recorded. Results : There were 6 cases receiving rescue stenting after failed thrombec-
tomy for embolic occlusion of middle cerebral artery. All of them (100%) had modified thrombosis in cerebral infarction score (mTICI
2b-3),3 cases had hemorrhagic transformation after the surgery (1 case of PH2 type, and 2 cases of HI2 type) , 5 cases (83%) had
patent bleeding at 24 h after operation, one did not undergo repeated angiography examination,and 3 cases(50%) died during hospital-
ization. Among the 4 cases of iatrogenic cerbral middle and distal artery occlusion,one was primarily high vertebrobasilar artery stenosis,
and had right anterior inferior cerebellar artery embolism during the stenting. The recanalization occurred after the rescue stenting. At
24 h after operation, all stents were unobstructed, no patients had no cerebral hemorrhage, and the prognosis was good after 3 months
(modified Rankin score,mRS: 1 point). Three cases had iatrogenic ipsilateral anterior cerebral artery embolism during thrombectomy
for middle cerebral artery embolism , the blood flow recovered immediately after direct stent implantation ,among which, one case under-
went cerebral computed tomography angiography (CTA) at 24 h after operation showing the patent stent and hemorrhagic transformation

(type HI2). The other 2 cases did not have repeated examination because of disease severity. Conclusion : Rescue stenting can rapidly

and efficiently recanalize embolic occlusion of cerebral artery due to
{EE 4B 3 4, Email :2068488670@qq.com,

B 75 6« R SRR
EEVEE 2 4=, Email : Liu021@vip. 163.com its effectiveness and safety need to be further studied.
= - = . . .U o

failed thrombectomy or iatrogenic middle and distal embolism, but

55 BB : hitps://kns.cnki.net/kems/detail/50.1046.R 20220712.1545.006.hml [ Key words] rescue stenting; cerebral embolism; latrogenic embo-
(2022-07-13) lism ;mechanical thrombectomy ; difficult thrombectomy



— 780 —

BERERKFZR 2022 £55 47 5 7 #3 (Journal of Chongging Medical University 2022.Vol.47 No.7 )

i 2 v R e i DL IR AR FAE T R R 22—, £
A BE L X B3R 56 (randomized controlled trial, RCT)
I SEIE 5L T HIE 28 201 K3l Bk P 28 P B 1) A 3%
PN A (1 HE A5 P38 2 R 5 1k 2992, T [
A7 MRS Ak DA B A 7 EE ARG B fr e RS | I 4
TEAAES, HAh U S A TFR AT & A BRI AE
I Uiy 73 > P EY S BUUG RAE . A TSI A o
B TT R ROPE AR A AT BB AT AR YT T T
SCHIR A T8 # b R SR A AR T B ik o A A
A I 20k P ZE Y R, T H  I0E O AE R (]
I e U 2 W B AR v B 0 e O A T DR
EE SRR A e AT IR a8 H AT AE G R D
K 2 A R PRI ME OEYAPE ) A0 A4 2, S A AR A]
AE 2 R S (1) P | 5 i 26 FRE 245 H R AR
FER B E TG o AWESE B 53 B 2020 4F 1 H
22021 4F 11 7 10 {9 xE 6 P e 26 58 5 A B0k, %)
AR 0 RO S 2R AR 9 T 2 e

1 #E#MEAEE
1.1 —f&FH

FEEL20204F 1 7 22 2021 4F 11 1558 38 27 125 24 5 Ff
J& 2 U R I e X 6 151) 222 i e S HRAR: 20 WA 7 480 SRk e Sz 4

FEL ) A5 35 0 4 £51) 5T P 3l kSR AR v i 4 s 9P b o i 5
oA JE 09 R AT XS G o 6 191 A A UG 2 D 491 i AR
GO BAE2 0, Lotk 4 0 AR A RO 76.5(70.75,85.00)
& FOOAS I SRR ZE L), O TR AR 2 S 401 5 1S B ik A 2
L8], 2R v 3l ik P41 2 5 41 5 BTG i 1ff s 6 8], i PR 3 461, o0
FEERE 50, AR Hp A B R Hh o s ) kR ZE BERL < 14511
R PE, 49 %5 WEATE U DRI , HEER K 201 K (vertebro-
basilar artery, VBA ) Bk 42 32 300 AR v & Az A5 /N i F 8l
JIk Canterior inferior cerebellar artery , AICA ) P 2E ; 55 #b 3 51 ( 5
L1, 64 % BRAE SIS 5 20,89 % | BRAE MR RAR AL 5 %, 85
%, JCBE A9 s ) AR J& K 3 ik (middle cerebral artery,
MCA ) 4 ZE B A v & A [R5 30 ik (anterior cerebral
artery , ACA) O SRR 2E, ILER 1 3R 2,

1.2 7k

120 FARDME Al 85, W 5T 8 X SE 5k
KA. E A 6F NeuroMAX (18 3y ik % )/8F Bk & 5| 4
(el Jcam % ) gt N3 %, Sl A B o ) 8 A A
FESN KT , 85 I P T 22 58 R I 78 326 3 i 4 A 9
B v , i SR SR BT BRSP4 B SHR % 3 M
B AL R, TR ] S A TR SR IR , AR R A
3R AT TT I8 , %5 JE 25 T P ZE AR A 1 45 SR AR < T
o T 22 AT A K 2 PR I i, S UE SEAE B Tk
i, 5 A enterprise II % 48[4.5 mm % (23~39) mm, 35 [E 55 4=
N T solitaire 42 (4 mm X 20 mm, EE EV3 /A A ), &
DLJF R o AR A B A v I s sl Dk PR ZE I A 2R 2 pE

®1 BERKER

n , e e N AT NTHSS ASITN/SIR VA ESIE T
e R P R AR I A AR AR E AR A W I -
1 78 5’e A0 MCA FH € i E B 2 e 14 3 780
2 84 5’e e MCA P 28 i S AR R 35 2 660
3 75 Ei) 5 MCA [ % ki e S LUAS: 2 K 15 1 420
4 88 © £ MCA 4] 2 Jisi ke ZE U 2K 13 3 834
5 71 i BA 4] %€ Jigite: ZE TR 2T 35 0 1 100
6 70 3 el MCA F] 28 i S5 TR 2 28 0 1085
7 89 i@ el MCA P 28 B TE ACA 43 7 I A 18 58 13 3 1366
8 64 L: A0 MCA € BEEE ACA 43 37 1l 18 58 22 3 420
9 85 I A0 MCA 8 PR UEPE ACA 4332 1L 1 7€ 21 0 480
10 49 7B VBA Pe%s PEJEPE AICA 4332 1L 8 4 2E 3 0 Hp %1

H ACA, KINGRT S K MCA - KM P Bk ; VBA : HEFEIE Bk ; ATCA < /NI R 3k s BA : FEE Bl ik
R2 WHMZEENBEFAERNRGHE
B AR SN B R ARJG24hCTA  Hilks1k A7 24 h NIHSS 43 90 d mRS T4y
1 A MCA solitaire iE % PH2 11 4
2 AN MCA solitaire JC HI2 35 6
3 A MCA enterprise Es HI2 17 4
4 A MCA enterprise b7} ¥ 19 6
5 VBA enterprise i 1 Jc 35 6
6 ZEM MCA solitaire L] p 20 4
7 2 ACA enterprise Jc T 17 6
8 £ ACA enterprise el ] HI2 8 4
9 A ACA enterprise I PH2 29 6
10 A5 AICA enterprise i1 & 3 1

TE: ACA, KENAT IR MCA - KA P Sl s VBA HESEIE Sk 5 ALCA - /NI T Bk 5 PH2 « ML % A0 52 Bt i 2 3 5 HI2 - 1 a4 Al 1% ot 8 i

He2my



BERERKFZR 2022 £55 47 £5 7 #3 (Journal of Chongging Medical University 2022.Vol.47 No.7 )

— 781 —

e PR U B XU, 5K, 3N T BB, ) T Al 22 i B ol
NI ZE K SN K A 2205 , 5 enterprise 1 32224[4.5 mm x
(16~30) mm], (7 G BT . SCHAEA G WEE 15 min, QAR HT
[ RT3 1240 2 PSS SR T S B NP N1 1)1 €423 < 23 N1
T R ST, IR TEEE IR, 25 78 2 AR I k4
T)6~10 mLFHERIZ] . AR 25T/l 3R 2 000 U #HfE R
2\, 4 RO SCARAE AT, SRR TR IR BT 259, R
O TN R B AR BE (6~10 mL i 4fE HD %), 5~8 mL
NI HERF BN OB, B A T IR HLIEZE 43 3 (computed
tomography , CT) J& FFARYE G U0 72 R H iR T %8 ) o AT
Bkt ARG TR R SR A G 248 T /N R i
B AEPE(5~8 mL i N2, 3~5 mL A/ 2ERE) Ik H & A
CT J& FFHU I I LA 2 1R YT 7 5

122 ARFEMH AJFEE AW AR EAE 255
PR, 2 I CRbE Bl M A L A R YT RS W S A
PRrp E A G IO, 25T O SR L i Hs A i A
120~159/70~89 mmHg , AR Hi 175 L3 Ht (O 2 AR B, HHEBR
I J5 A7 42 B ] DE AR 100 mg+ i 574 75 mg BT HERE 3 A~ H i
HRI YT 1SRV

123 WEHERR WA R ETON SCOR PR (ASITN/SIR 353) | %
) 2 3 I ] SR R v i R R BE A R ) 2% (modified
thrombolysis in cerebral infarction score, mTICI) B AR5 24 h 3k
LR 2 104 B 1% (computed tomography angiography
CTA) PPN SRR 1M A8 PR 1 0, D SRR 5 BRI Z) €T
52 M AL (ECASS 514543 80 , RHTRIA S 24 h
3 [ [ 57, DA WF 78 B A5 P 2 3 (National Institutes of Health

AL SRR AT MCA P 28

B. B ok R X ORE 30 ik A2

Stroke Scale, NIHSS) ¥ 43, R J5 3 > H i E Rankin & %
(modified Rankin score, mRS)¥F43
1.3 %itsas

K1 SPSS 26.0 et ab BRAE o 2503 A B T B
B M, (Pyg, Po) 328 TR R B F 935 (0, % ) 32
No KK HE «=0.05,

2 & B

10 5] 5 1232 DR ST A AR, 6 {51 ik e ZE LA 2 T
JEREA 4 B A AFAR B JEE i sh ki €5 A . 6
5] i e 2 LR 2R DL ) A R 24 h NIHSS 7743 P A 80k
21.50(13.75,35.00) , %& i Z FF 3 B [7] (min) 5 57 50 807
(600.00, 1 088.75) , BU IR B KT 30, SAAMRPEREA S
R Z0 10178 P38 mTICI12b~3 2 6 1511 (100% ) , R J5 B Z| 5 52 57175
4451 (66.7%) , AR J5 3461 K& A H i %Ak (1 46] PH2, 2 5] HI2) ;
BET3H(50%) . BLALEEI LA 1 .

40 B AR SE TR 1) B R SR R RS B Tk e B
TR AAR SRR AU/ NG T KA 2, 457 SC2RAE
N B 20 L9 5 43 5 , R 24 h CTA R FiF S 28 iy, R
J7i 24 h NTHSS #4333, R JF 24 h CT AR WL H I . A JF 90 d
UG R (mRS 143) ;3411 MCA [ ZE B0 3 72 BE ACA 43
SCPAZE SCARAH S LR , Horh 1 BIR 5 24 h 322880
S CT 7 MG fk (HI2 BY) |, 5340 2 5 B E R SET R AT
ARIGRA, HALFE IR 2

o

C. Pkt 3 AR IHE

S

D. B, MEIRE

E. % H CT AL H 1

F. Y H CTA /R 3228 4 i i

1 He 221 P 2 AR Sk T 8 B s £



— 782 —

BERERKFZR 2022 £55 47 5 7 #3 (Journal of Chongging Medical University 2022.Vol.47 No.7 )

B. MEILIFE S BKERFEY 5K AN
SR AR

AL LR BN ik s B
%5, 27 AICA 3817

E. RJGAH M AICA K
I IR Bh ik 1%

F. )X H CTA 7] Il BA 33838 W

T AICA /NI F 3k

G. ¥ H CTA AT WA AICA i i

C. R A AICA A 2

H. DWIH LSS 3 stk
HEAELL

B2 [EiRE iz s bk 2 B 2w f)

JIA BB IR R BERE DL 10 ARt SCAR A R TR
GRS HEZ L LR 2.

303 8

WE A BIF 5% 2% BH A 38 A 04 7 3 K 3l ik A 26 fR 3
e, A YR T B A TE 25 W IR T A R A I I IR
2% Jyo-1ol | ifi A 38 Gk 90 d B 3R AR R 44 )R ) TR
BEROM A AR AH U R A LA SRR . HE
SCL AU PR R iz ] 2T, AR AR
B AE— 3o A T A A RO 1A R YT
T HZ 1 i I3 s # b RoPE SO0 R B R
B AN RS it 22— Chang Y 22 H9HF5EH, S48
ARl R4 s R TR 2R 4 (39.6% vs.
22.0%) , 1 1ML R FAET R IC 25 5% . Zhou TF 55
8 R 2 TG RE R AR L, BE T R L 22
St AEIE B 9 o] 257 2] P30 (] AE 7 40 20 W i A K
0 sz e b S 2R R AL . Luo G Z&E"RIFIE H, X
81151 J5L JC B ok A ZE U G LA 7ROt S A
T R 8 92.6% ;5 12 1) JC 422 A H , R 4
J& B G R, AR TR R R i R PN
RGN, UE S AN S AR IR R I AR T i 2 4
PSR . SR K S 57 4 I8 4 K 2 50 A
181 R I K B Ik ok e il Ak A8 1 2 Jok 2tk 1] 2, 5

B 43 AT B A 2 AR e T K I VR A E D R
THFE AR B TR . AHEIE 6 642 SEPEL
P 2 TUCR BRI s M S 4 A A, B 220 0l 45 O F 38 R h
100% , K J5 24 h &2 4, 5 1 (5/6) BRI 38 W 5 4 i =
PR Hh e s sk A ZE b B0 38 % 100%, ¥ H &2
A, 2 B3 g, 2 BN FET - AR TAG A e AT LA S
AR AN RO I M4 0 R . ASHIFSE B K
ZHE AR, 38R 2 B R AT NIHSS 3 7 552
1, &I R LA E I A R o PRI L R R DT L A )
HEZH A BB ) AR S R AE A BT R0 . kA ZE
TG i G 6 T A [R) AR T
T AR e BRI A S T L R e
T - S R i AT S XU e A, A T s B
PR, B AR AR AR AT I, A R T o

A5 B JE AR ZE |, 3 51 B YR A ZE R A ACA
S ZE STARFE A G B 20385 , AR5 24 h CTA TR 1
B 5E 4N, 2 BRI T RITAE . HATEN XK
Jiki w7 203 Jk 3z v it P ZE 4 T A B B A L, Ok
RCT W B s ik = |, B /MEARBE S, H TG K2
AR, 2021 4F Rikhtegar R 252 38 76 H i 115 A
FEPEAT AR T 38 2 AT 3k 74.7% , AERE IR S 1fiy
I RAER B o T 1 )R A HE LIS B ko B Ak
7 PG IT JCRUG %5 7 BA BRAEDY 5K A R 3 ik



BERERKFZR 2022 £55 47 £5 7 #3 (Journal of Chongging Medical University 2022.Vol.47 No.7 )

— 783 —

VA4 B SZ R AR R TR R A A ATCA BR 5P 2E
PR A I A 40 /0 3 il BORR M B R B T RS A KL
B, 4 T AN RS AR A 5SRO 20380 , g R T
S 2 D RE A . P SR R P I g I A AT
FE O TR LU AR T AT B PN R I i
B — AT A S A/ AR D E U 2 Bl g
R A 5 B0 2T A | I R 4 4 O A RE IR 3¢
s SR AR L, ST AR AR B AR B HE A
JF R RE AT RERE /D WOR T ey SR R

AR5 E A BB S R R AR 55 BE b A I #e
FfH O, 31X T BB L PR B IS IR BT AR 2454
5T I Al AT &, Potts MB 252438 , Bl 1
B A EURS: PRIME , S7 408 At mT BE & — Fh AR 41
RO S . A A BN B /N 25 ) S
SO & A A v BT M AR E S, Potts MB
LGP Q WM ST AT S FE AT R, LR AR 5
9.8% M R4 A H I AF S, Bb SR A BEAIL A i
4.4% ey 5 1M Luo G 25" IE R , 76 SCARLH R IR P
Fiit P H L2 AR, A S R A SRR S e A
F I b/ I a J00 500 R T A S2 28 0 i T . B
A5} SCAEP R BIFF [R A S s RO S 2R R B8 e R
PR LR, AR SE R R 2 SR R 4 T/
Rl D HEYE . 10 6] 835w S 61 i (HI2 7 3 431,
PH2 Y2 451] ) , i PR ) 4 1L L A8 175, 33X S AR B 5T
PWABEIRTEEA K,

A 5% AFAE — 5E Jas BR Pk < A B 5% Sy ] Josi 2k 1F
I8, NAUR B Rt 2R AT N 2 5
{HASHIF 5% 42 7~ b Rt S B8 AT DA e 2550 % B T 3 A4 ZE
LA, Ko U PRI ) 22— Fh e % .

2 % X M

[1] Katan M, Luft A. Global burden of stroke[J]. Semin Neurol, 2018,
38(2):208-211.

[2] Goyal M,Menon BK,van Zwam WH, et al. Endovascular thrombec-
tomy after large—vessel ischaemic stroke: a Meta—analysis of individual
patient data from five randomised trials[J]. Lancet, 2016, 387 (10029) :
1723-1731.

[3] Kim BM. Causes and solutions of endovascular treatment failure[J].
J Stroke,2017,19(2) : 131-142.

[4] LiuY,Zheng YH, Reddy AS, et al. Analysis of human emboli and
thrombectomy forces in large—vessel occlusion stroke[J]. J Neurosurg,
2020, 134(3) :893-901.

[5] Jia BX, Feng L, Liebeskind DS, et al. Mechanical thrombectomy
and rescue therapy for intracranial large artery occlusion with underly-
ing atherosclerosis[J]. ] NeuroInterv Surg,2018,10(8) : 746-750.

[6] Zhang PF,Xing YG,Li HB, et al. Efficacy and safety of rescue an-
gioplasty and/or stenting for acute large artery occlusion with underlying
intracranial atherosclerosis: a systematic review and Meta—analysis[J].
Clin Neurol Neurosurg,2021,203:106538.

[7] Lee JS, Lee SJ, Hong JM, et al. Endovascular treatment of large

vessel occlusion strokes due to intracranial atherosclerotic diseasel[J]. J

Stroke,2022,24(1) :3-20.

(8] WREET VL 3C, BRI, 45 SRS MR IR A i A AT R

Ja A5 b L R AL h AR R A A A, 2017, 97 (3)

162-172.

Chen KN, Jaing W, Nie XM, et al. Chines expert consensus on postop-

erative endovascular treatment of acute ischemic stroke[J]. Natl Med J

China,2017,97(3) :162~172.

[9] Liu XF,Dai QL,Ye RD, et al. Endovascular treatment versus stan-

dard medical treatment for vertebrobasilar artery occlusion (BEST) : an

open—label , randomised controlled trial[J]. Lancet Neurol, 2020, 19(2):

115-122.

[10] Zi W], Qiu ZM, Wu D, et al. Assessment of endovascular treat-

ment for acute basilar artery occlusion via a nationwide prospective reg-

istry[J]. JAMA Neurol ,2020,77(5) :561-573.

[11] Campbell BCV, Donnan GA, Lees KR, et al. Endovascular stent

thrombectomy : the new standard of care for large vessel ischaemic stroke

[J]. Lancet Neurol ,2015,14(8) : 846-854.

[12] Chang Y,Kim BM,Bang OY, et al. Rescue stenting for failed me-

chanical thrombectomy in acute ischemic stroke: a multicenter experi-

ence[J]. Stroke,2018,49(4):958-964.

[13]  Zhou TF, Li TX, Zhu LF, et al. Intracranial stenting as a rescue

therapy for acute ischemic stroke after stentriever thrombectomy failure

[J]. World Neurosurg,2018,120:e181-e187.

[14]  Nappini S, Limbucci N, Leone G, et al. Bail-out intracranial

stenting with Solitaire AB device after unsuccessful thrombectomy in

acute ischemic stroke of anterior circulation[J]. J] Neuroradiol, 2019, 46

(2):141-147.

[15] Cornelissen SA, Andersson T, Holmberg A, et al. Intracranial

stenting after failure of thrombectomy with the emboTrap® device[J].

Clin Neuroradiol ,2019,29(4) :677-683.

[16] Peng F, Wan JF, Liu WH, et al. Efficacy and safety of rescue

stenting following failed mechanical thrombectomy for anterior circula-

tion large vessel occlusion: propensity score analysis[J]. J Neurointer-

vent Surg,2020, 12(3):271-273.

[17] Meyer L, Fiehler J, Thomalla G, et al. Intracranial stenting after

failed thrombectomy in patients with moderately severe stroke : a multi-

center cohort study[J]. Front Neurol ,2020, 11:97.

[18] Luo G, Gao F, Zhang XL, et al. Intracranial stenting as rescue

therapy after failure of mechanical thrombectomy for basilar artery oc-

clusion: data from the ANGEL-ACT registry[J]. Front Neurol,2021,12:

739213.

[19] Goyal M, Cimflova P, Ospel JM, et al. Endovascular treatment of

anterior cerebral artery occlusions|J]. J Neurointervent Surg, 2021, 13

(11):1007-1011.

[20] Rikhtegar R, Mosimann PJ, Weber R, et al. Effectiveness of very

low profile thrombectomy device in primary distal medium vessel occlu-

sion, as rescue therapy after incomplete proximal recanalization or fol-

lowing iatrogenic thromboembolic events[J]. J Neurointervent Surg,

2021,13(12):1067-1072.

[21] Potts MB, da Matta L, Abdalla RN, et al. Stenting of mobile calci-

fied emboli after failed thrombectomy in acute ischemic stroke: case re-

port and literature review[J]. World Neurosurg, 2020, 135:245-251.

[22] BRSSO, X4 X B8R, A5 . Rt SRR A TE 2 R A KL

G PAT ZE M M A AT AL AR P38 2 IO 1l PR N FH 43 BT (). T AR

P24t ,2019,18(2) : 156-161.

Chen FW, Liu JC, Zhao YT, et al. Rescue stenting after failure of me-

chanical thrombectomy for acute cerebral large artery occlusive infarc-

tion[J]. Chin J Neuromed,2019,18(2):156-161.
(TE%H A 2)



