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[Abstract] Objective To investigate the efficacy and safety of emergent carotid artery stenting
(CAS) after intracranial artery mechanical thrombectomy for acute internal carotid artery (ICA) stenosis
related tandem lesions. Methods A total of 79 patients with acute ICA stenosis related tandem lesions
admitted to the Advanced Stroke Center of Zhangzhou Hospital affiliated to Fujian Medical University from

January 2015 to December 2019 were selected. All patients underwent urgent endovascular therapy with
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"half" anterograde approach with or without usage of embolic prevention device (EPD) technology, and
divided into CAS group (n =47) and non-CAS group (n =32) according to whether CAS was performed in
emergency. Compared and analysed the 2 groups of surgical related indexes [including the preoperative
Alberta Stroke Program Early CT Score (ASPECTS), the occlusion site of tandem lesions, the American
Society of Interventional and Therapeutic Neuroradiology/Society of Interventional Radiology Collateral Flow
Grading System (ASITN/SIR ACG), puncture-to-reperfusion time, leakage on C-arm CT, incidence of distal
embolism|, and the clinical prognostic indicators [including the incidence of symptomatic intracranial
hemorrhage (sICH), culprit artery reocclusion rate, postoperative 90-d favorable outcome rate and mortality].
Univariate and multivariate forward Logistic regression were used to analysis the influencing factors of
postoperative 90-d poor prognosis in acute ICA stenosis related tanchem lesions. Results All 79 patients
had immediate postoperative mTICI grading > 2b, the vascular recanalization rate was 100%. There was no
statistically significant differences in the preoperative ASPECTS (1=-0.170, P =0.865), the occlusion site of
tandem lesions (Z =5.907, P =0.091), the ASITN/SIR ACG (t=-0.900, P =0.368), puncture-to-reperfusion
time (1=0.182, P =0.856), leakage on C-arm CT (Z=-0.171, P =0.864), incidence of distal embolism (x* =
0.872, P =0.350), the incidence of sICH (x> = 1.670, P = 0.434), the culprit artery re-occlusion rate (X’ =
0.000, P =1.000), postoperative 90-d favorable outcome rate (x*=2.149, P =0.143) and the mortality (x’ =
0.150, P = 0.699) between CAS group and non - CAS group. Logistic regression analysis showed that
increasing age (OR = 1.078, 95%CI: 1.011-1.148; P = 0.021), leakage on C-arm CT (OR =5.163, 95%ClI:
1.633-16.326; P = 0.005) were risk factors for postoperaive 90-d poor outcomes of the patients with acute
carotid atherosclerotic stenosis related tandem lesions. Conclusions For patients with acute ICA stenosis
related tandem lesions used "half" anterograde approach with or without usage of EPD technology, the
decision of emergent CAS after mechanical thrombectomy was made according to the stenosis degree of ICA
and leakage on C-arm CT. This strategy is safe and feasible, and has the potential of clinical promotion.

[Key words] Carotid stenosis; Thrombectomy; Stents; Risk factors; Logistic models
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Table 1. Comparison of baseline data between CAS group
and non-CAS group
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Figure 1 Schematic diagram of the PEARS technique Initial segment occlusion of the ICA with MCA occlusion (Panel 1la).
A guidingcatheter was placed to the occluded sgement of the ICA, a microcatheter travelled through the occlusion site with the
assistance of a microwire (Panel 1b). An embolic protection device (EPD) was advanced into the distal cervical segment of the
ICA over the microwire (Panel 1c). Emergent angioplasty of the initial ICA segment via a balloon (Panel 1d). A guiding
catheter was advanced through the occlusion site over the deflated balloon system (Panel le). The EPD and deflated balloon
were withdrawn together with continuous suction from the guiding catheter achieved with a 50 ml syringe (Panel 1f). A
microcatheter travelled through the occlusion site of the intracranial artery with the assistance of a microwire, thrombectomy was
performed with a thrombectomy stent, the occlusion recanalized (Panel 1g). The EPD was introduced into the distal cervical
segment of the ICA (Panel 1h). The guiding catheter was retrieved back to the arteria carotis communis (Panel 1i). Stent
implantation was performed in the initial ICA segment (Panel 1j).
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Table 2. Comparison of surgical related indexes between CAS group and non-CAS group

WEAE bR TG CASHl(n=32) CASHl(n=47) et PAA
ARH ASPECTS P43 [ M( Py, Ps) , 3T 45 ] 10.00(9.00,10.00) 10.00(9.00,10.00) -0.170 0.865
R I AR AL ] (%) ] 6.152% 0.079
C1+ 2974 3l ok i 9 B 14( 43.75) 9( 19.15)
C1+ R Jigih gl ik 15( 46.88) 29( 61.70)
Cl1+M2 3( 9.38) 8( 17.02)
C1 + 2 32 I8 322 S 0( 0.00) 1 2.13)
ASITN/SIR ACG 432[ (%) ] 31 38 -0.900 0.368
0% 0( 0.00) 1( 2.63)
14 7( 22.58) 3( 7.89)
29 20( 64.52) 29( 76.31)
3% 4( 12.90) 5( 13.16)
495 0( 0.00) 0( 0.00)
mTICI>2b %[ (%) ] 32(100.00) 47(100.00) 0.000 1.000
5 ) 2 1fi 4 38 A ] (R + 5, min) 90.59 +32.46 89.10 +37.78 0.182 0.856
CHRUE CTE R (%) ] -0.171 0.864
Jis 9( 28.13) 17( 36.17)
A& 16( 50.00) 17( 36.17)
i 2 )z 8 7( 21.87) 13( 27.66)
SR ZE (%) ] 9( 28.13) 9( 19.15) 0.872 0.350

*Fisher's exact probability, Fisher T 1) M 2k Two-independent-sample ¢ test for comparison of puncture-to-reperfusion time,
Mann-Whitney U test for comparison of preoperative ASPECT, ASITN/SIR ACG grading and leakage on C-arm CT, and x* test for
comparison of others , 2 il 25 IfiL 4 74 38 M V] f14 B 288 SR FH 193 200 7 REAS 4 ¢ 46 36, R T ASPECT 343 L ASITN/SIR ACG 43 4% . C B
CT & FR B R H Mann-Whitney UGS, AR PR LR H X2 K256 . CAS, carotid artery stenting, 20 3l ik 32 42 iJE A ;
ASPECTS, Alberta Stroke Program Early CT Score, Alberta il Ao R CT $E 43 5 ASITN/SIR ACG, American Society of
Interventional and Therapeutic Neuroradiology/Society of Interventional Radiology Collateral Flow Grading System , 3% [ 4 A A
I7 P A G I 2 2 23 155 TR A NI 27 2 2 O A6 3R 43 9% 22 58 s mTICT, modified Thrombolysisin Cerebral Infarction , 24 KL fixi /4 4t
e e IR

F3 CSAZ5IC CASHL B EIIRES Ry Lbae [ (%) ]

Table 3. Comparison of clinical outcomes between CAS group and non-CAS group [case (%)]

- H i 1 5 1 P . - . .
21 51 #i%1 AT L5 T P 2E ARJF 90 d K15 ARJG 90 dFET
T asICH sICH
JCCASZH 32 11(34.40)  17(53.10)  4(12.50) 0(0.00) 11(34.38) 8(25.00)
CAS4 47 23(48.49)  19(40.40)  5(10.64) 0(0.00) 24(51.06) 10(21.28)
XAi 1.670 0.000 2.149 0.150
Py 0.434 1.000 0.143 0.699

CAS, carotid artery stenting, i 3l bk S 2R i R 5 asICH, asymptomatic intracranial hemorrhage, JG JiE R P A L 5 sICH,
symptomatic intracranial hemorrhage , i PR P4 fii P9 H 1L

90% | . HA R AE Hh 2N Bl kR B G AR 3 R
PR A 3 ik o6 R R AL (51% ~ 55%) | b B ke %€ (14% ~
19%) F Pk Ie 2 (10% ~ 13% ) % ' L8 IR YT 2
2CPE S B bk R O AR A RGR T Y, RS
S WA 5 i BRI 3k (SR AT 88 K S 4 R R
Je AT PPN B KB A R AR ) R0 3 ) v (S AT N
gy ok ML B A S5 AT 90 8 Bk S 4 R AR ) o i )

7T L R A Bl bR O 38 % AR R, (H S8h ik SZ
AR AR A A I 4P I ), LR IS 35T Sl kK A2
BT [6] I 9 AT AT B8-S B0 A 17 20 3 26 5 , 390 9t P4 I
PR A B ] R AT P B Ik L R
AR 4 L A P E I (R], EL ST gl kR B B Ok 28 4k
B, 0 WA gk i o S o e ZE 1 KU (R i TR
TAL HR SN Bl o AL, 551 S8 S ]S4 e 3
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Table 4. Variable  assignment  of Table 5. Univariate Logistic regression analysis of prognostic factors for

prognostic factors in patients with acute

patients with acute ICA stenosis related tandem lesions

ICA stenosis related tandem lesions

b SE  Wald x> Pfi OR{i  OR95%Cl

. L e

0 ! CREEEPS
A5 90 d i) B4 AR S
el 7k PR Wi SR
1R 1L g H
BRI ¥ f W A o
Ji B RV 0 U T H
AR 2 % 1 CAS
CAS & A
CHRIEF CTH £ o A
S AR 2 G f A 3
sICH 7 H SICH

1.861 1.095 2889 0.089 6.432 0.752~55.023
-0.055 0.027 4215 0.040 0946 0.897~ 0.977
0.362 0.502  0.521 0.471 1.437 0.537~ 3.845
0.118 0.528 0.050 0.823 1.125 0.400~ 3.166

i B 8 KU O TR 5 0.272 1.027 0.070 0.791 1312 0.175~ 9.827

0.780 0.477 2.672 0.102 2.182 0.856~ 5.560

APBERf NIHSSTE43 FHE -0.030  0.047 0412 0.521  0.970 0.884~ 1.064

0.689 0.473  2.124 0.145 1.992 0.788~ 5.034

R EN KRS T 0.008 0.007 1.513 0.219 1.008 0.995~ 1.021
CHIECTAHBIHFEM  -1386 0520 7.096 0.008 0.250 0.090~ 0.693

-0.595 0.562  1.120 0.290 0.552 0.183~ 1.660
-2.050 1.088 3.554 0.059 0.129 0.015~ 1.085

CAS, carotid artery stenting, £ bk S 28 Rk e
AR ; sICH, symptomatic intracranial hemorrhage,

SLE PR PN E I

NIHSS, National Institutes of Health Stroke Scale, 3 [# [E 37 11 4 i 7% B 26 h 3¢ 5
CAS, carotid artery stenting, i B Wk S22 B AR ; sICH, symptomatic intracranial
hemorrhage , % IR P i P 4 1L

PN B Ik A B HE B AR 2L S AR IS R AR
3F 7k B AR A SO PR AR R %O
B A P53 PN 0 i AIL B BB 3 % 1) ST, RS e 43 A K
I A5 P 388 B[] ) EE 3R] 4 i 30D sl KR el o i
S, I X T A SN B kO AR AT BR YK (BR
o0 4505 mm) , DT AT 000035 290 P9 3h ok B 745 7t
P 10 LA P R BRGS0 R JE R AR R T RIS
SR 2 I ] 757 R BOAS RE AR B B R ZEAT I A L
RCIBCRE AR 1 [ B AR 46 B2 4T 250 9 2l Jikope 78 B B 2 5
it 50% 1 CHVE CT R B2 B A T 123 Rk
P S AT B8N K SRR AR B BT Rk, W)
AT S KB IE AR AR S5 B Z] mTICT = 2b 2, R
Je 148 5 38 858 1009 , He At T AR AH 5C DA 48 A £
5 AR A7 ASPECTS $F 43 | 53 16 f§ 42 43 4 L ASITN/SIR
ACG 439 28 il % 145 P s [a) L C RV CT B &
B S R JE R A S LA B I P AL L BEAT it A
I 2E R JG 90 KIS B 4F- 2 Rl 48 5 5511 R 45 Jm) 16
b, ¥ 5 A AT 208 DU B R 1 R T 2%
St 5 i — 24T Logistic [M1 5 4341 , [8] 19147 35 2 ik 52 42
BB A TE AN AR G 90 K TG A KK, $2m 2k
FUN Bl ik A 78 M ER ICS A8 R A AT I A P AL AR B
AW R IAAT 5030 bk S BUE R % 4 AT AT bk iR
W R FARB

ARWF5E CAS 4 5 TG CAS 4 55 & 1 52 Y 1l 4% 1

W, ARG R AR A T R & B AT i T 5E L A
Br J5 A AT fig 55 A BiF 5 350 P9 8l ik S 2R BOE R 1Y Ak 3
75 A % (1) UMUK A J5 % i A7 3509 30 ik i 22
e 7 i N AT PN I VR I OB AT A 5
WLER o 5 300N Bl ik OBk 7% R < 50% , K I AE P ] 9E
A BN T R ANAT 80BN Bk T B R R 2 S
3 ik Bk 7% R > 50%, H AP I E R G ik 4k R
mTICI > 2b 4, Il 45 11 P4 ZE 8 S5 88 i 7 ) 20247 8
Bl Bk B R AR o (2) A B ST AE A Y 3P Bl bk 48
KA 48.94% (23/47 ) J& A1 P L 4 (Wallstent S 42) , 5
FF 35 S48 (Precise X 2R, Proteage SC A2 ) M LL , P41 36 52
0 HR 5 %, 4 S AR T R AN BB R B, R 5
o | 5 P 2 ik i E = S SR N IR TR L (3) A
WFE MU B J5 47 C RV T UL 0 552 8 e 1
A S5 R, WK T 3 8 bk 3 28 %
Ao BIEH TR ARG CTRE CTH B HRU,
P 71 9 75 T A 1 - g I A A, R o ot e 1 T R
B I R TS AS K DRI 2k B0 Bl Jikopk 7
FR I 78 LA BUAR: S5 AR 4 S50 N B0 Tk Bk A SR 3K 50% |
C AU CT & B 5C i T2 3 AR W& BT BN
ik S B T A 14 0 S A o DT 35 6 A A S AR A R
HEFLOE

Meta 43 87§ 75, 4% 52 1L A8 P9 IR 97 1 5B I AR
SICH & R K 7% o AR BF 58 sICH K 4 R H
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Table 6. Multivariate forward Logistic regression analysis
of influencing factors in patients with acute ICA stenosis
related tandem lesions

A5 b SE Wald x> P ORfH OR 95%CI
AR R 0.075 0.032 5.326 0.021 1.078 1.011~ 1.148

CHIEF CTHPE 1.641 0.587 7.809 0.005 5.163 1.633~16.326
th R B

S 2E 0.153 0.651 0.055 0.814 1.165 0.325~ 4.173
sICH 1.823 1.183 2.372 0.124 6.188 0.608 ~ 62.926
B A -5.195 2.825 3.382 0.066

sICH, symplomatic intracranial hemorrhage , it JR 14 /i 4 1S 1L

11.39% (9/79) , 5 THRACE #f 5% (THRombectomie
des Arteres CErébrales) ) 13% #83% ™7, 5% H )5 A A]
AE N BT A A BB 9 1 B (A BE B NTHSS 3437 2
1673) WK EE R (7129) 8 . 2EHIN 8
OB 7 1 ER 5 8 IS YA T T AR B R 2
P R R 51 A J) 0 a0 /0 Al R R B+ B A T T B
M /NAIE ST T 85 8h ik S 48 U AR S B A R
e B BT /NARIE TT LA RE G S N B 2R (R R ]
AE & B sICH KR EFTHE 7, AWFGE CAS4L 5
CASH MM kAR E LS, FEEHT
DI RE R G C BB CT B AT 28 e T
BN Bl K SCHR O R 1 PSR bR HE o A A B 5T
Logistic [ 543 #7 th @ 7%, C BV CTAT B £ IR AR
J& 90 Kl J5 AN R By fa s R &, IR & AR C Y8 CT
i SE A Tz 8 R IR E R S 20217 BN Bl ik
THBIEARIR R AN .
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