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Carotid artery stenting during procedure of emergency endovascular treatment in patients with carotid artery
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[ Abstract | Objective To explore the feasibility and safety of carotid artery stenting during the procedure of
emergency endovascular treatment in patients with carotid artery tandem lesions, and to analyze the effect of emergency
carotid artery stenting on prognosis. Methods A total of 131 consecutive patients with carotid artery tandem lesions, who
met the inclusion and exclusion criteria and underwent emergency endovascular treatment within 24 h of the onset in our
division from May 2015 to Apr. 2021, were retrospectively included. They were divided into stenting group (93 cases) and
non-stenting group (38 cases) according to whether undergoing carotid artery stenting during the procedure of emergency
endovascular treatment. The baseline data, good prognosis (modified Rankin scale score<:2) rate and mortality 90 d after
operation, acute reocclusion rate and incidence of symptomatic intracranial hemorrhage (sICH) were compared between the
2 groups. According to the prognosis 90 d after operation, the patients were divided into good prognosis group (67 cases)
and poor prognosis group (64 cases). The influencing factors of prognosis 90 d after operation were analyzed by univariate
analysis, and the independent influencing factors of good prognosis were determined by multivariate logistic regression

analysis. Results Compared with the non-stenting group, the patients in the stenting group were older, with higher
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proportion of diabetes mellitus, had a lower National Institutes of Health stroke scale (NIHSS) score on admission and a
higher rate of good prognosis 90 d after operation, showing significant differences (all <<0.05); and there were no significant
differences in mortality 90 d after operation, incidence of sICH after operation or reocclusion rate (all #>0.05). Compared
with the poor prognosis group, the patients in the good prognosis group were younger, had a lower NIHSS score on admission,
fewer hyperdense area on C-arm computed tomography (CT) after operation, lower incidence rates of intracranial hemorrhage
and sICH and a higher stenting rate, showing significant differences (all #<<0.05). Multivariate logistic regression analysis
showed that younger age (odds ratio [ OR] =0.931, 95% confidence interval [CI] 0.886-0.979, P=0.005), no SICH (OR=
0.069, 95% 0.008-0.628, P=0.018) and no postoperative hyperdense area on C-arm CT (OR=0.187, 95% CI 0.060-0.589,
P=0.004) were independent factors in predicting good prognosis of patients with carotid artery tandem lesions after emergency
endovascular treatment, and no stenting was an independent factor in predicting poor prognosis (OR=4.583, 95% CI
1.476-14.228, P=0.008). Conclusion Carotid artery stenting during the procedure of emergency endovascular treatment is

safe and feasible in patients with carotid artery tandem lesions. Emergency carotid artery stenting is an independent factor in

predicting good prognosis.
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Tab 1 Clinical data of patients with carotid artery tandem lesions in stenting and non-stenting groups
Index Non-stenting group N=38 Stenting group N=93 Statistic P value
Agelyear,x s 66.0+11.6 70.5+10.8 t=2.084 0.039
Male, 1 (%) 34 (89.5) 80 (86.0) =085 0.594
Smoking, 1 (%) 23 (60.5) 40 (43.0) 7=3315 0.069
Hypertension, n (%) 27 (71.1) 61 (65.6) 21 =0.365 0.546
Diabetes mellitus, 7 (%) 4 (10.5) 28 (30.1) £ =5.603 0.018
Atrial fibrillation, 7 (%) 2 (5.3) 3(3.2) 7'=0.002 0.960
TIA history, n (%) 3(7.9) 2(2.2) r=1112 0.292
Hyperlipidemia, n (%) 5(13.2) 20 (21.5) r=1217 0.270
NIHSS score on admission, x s 18.0+3.8 14.4%6.1 t=—4.073 <<0.001
Intravenous thrombolysis, 7 (%) 11 (28.9) 20 (21.5) 7 =0.827 0.363
ASPECTS, M (O,, Oy) 10.00 (8.75, 10.00) 10.00 (8.00, 10.00)  Z=—1.517 0.129
Onset-to-recanalization time/min, x +s 417.1£262.1 444.6+238.6 t=0.570 0.570
TOAST type, n (%) £=0.189 0.664
Large artery atherosclerosis 34 (89.5) 87 (93.5)
Carotid dissection 4 (10.5) 6 (6.5)
ACG grade’, n (%) 7 =0277 0.598
0-2 26 (74.3) 63 (78.8)
3-4 9(25.7) 17 (21.2)
HDA on C-arm CT after operation, 7 (%) 24 (63.2) 65 (69.9) 21 =0.562 0.454
mTICI grade=2b immediately after operation, 7 (%) 35(92.1) 88 (94.6) 7=0.021 0.885
Intracranial hemorrhage after operation, n (%) 10 (26.3) 26 (28.0) 2 =0.036 0.849
sICH after operation, 7 (%) 7(18.4) 8 (8.6) 1 =2.565 0.109
90 d mRS score<<2, n (%) 14 (36.8) 53 (57.0) 1=4382 0.036
90 d mortality, 7 (%) 10 (26.3) 13 (14.0) 1 =2.837 0.092
Reocclusion, 7 (%) 0 1(1.1) Fisher exact test 1.000
Stent thrombosis, 7 (%) 6 (6.5)

*: ACG grade was not evaluated in 16 patients, including 3 in the non-stenting group and 13 in the stenting group. TIA: Transient
ischemic attack; NIHSS: National Institutes of Health stroke scale; ASPECTS: Alberta Stroke Program early computed tomography
score; TOAST: Trial of Org 10172 in Acute Stroke Treatment; ACG: Collateral circulation grading system of American Society
of Interventional and Therapeutic Neuroradiology/American Society of Interventional Radiology; HDA: Hyperdense area; CT:
Computed tomography; mTICI: Modified thrombolysis in cerebral infarction; sSICH: Symptomatic intracranial hemorrhage; mRS:
Modified Rankin scale; M (Q,, Oy): Median (lower quartile, upper quartile).
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Tab 2 Clinical data of patients with carotid artery tandem lesions in good and poor prognosis groups

Index Poor prognosis N=64  Good prognosis N=67 Statistic P value
Agelyear,x s 72.6+10.6 65.9+10.8 t=—3.530 0.001
Male, n (%) 52(81.2) 62 (92.5) 7 =3.693 0.055
Smoking, n (%) 27 (42.2) 36 (53.7) 1 =1.747 0.186
Hypertension, 7 (%) 48 (75.0) 40 (59.7) 1=3.474 0.062
Diabetes mellitus, 7 (%) 18 (28.1) 14 (20.9) £=0.927 0.336
Atrial fibrillation, 7 (%) 3(4.7) 2(3.0) £ =0.003 0.958
TIA history, n (%) 2(3.1) 3 (4.5) £ =0.000 1.000
Hyperlipidemia, n (%) 11(17.2) 14 (20.9) £=0.291 0.589
NIHSS score on admission, x £ 16.7£5.2 143£6.0 t——2.453 0.016
Intravenous thrombolysis, 7 (%) 15 (23.4) 16 (23.9) 2=0.004 0.952
ASPECTS, M (0., Ov) 10.00 (8.00, 10.00) 10.00 (9.00, 10.00) Z=—1.355 0.175
Onset-to-recanalization time/min, x £ 470.1£268.8 403.2%216.5 t=—1.522 0.131
TOAST type, 1 (%) 7 =0.832 0.362
Large artery atherosclerosis 61 (95.3) 60 (89.6)
Carotid dissection 3(4.7) 7(10.4)
ACG grade’, n (%) 7 =2.350 0.125
0-2 46 (83.6) 43 (71.7)
3-4 9(16.4) 17 (28.3)
HDA on C-arm CT after operation, 7 (%) 53 (82.8) 36 (53.7) 1=12.709 <<0.001
mTICI grade =2b immediately after operation, 7 (%) 60 (93.8) 63 (94.0) 2 =0.000 1.000
Intracranial hemorrhage after operation, 7 (%) 26 (40.6) 10 (14.9) 7 =10.848 0.001
sICH after operation, n (%) 14 (21.9) 1(1.5) 1=11.477 0.001
90 d mortality, n (%) 23 (35.9) 0 1=26.776 <0.001
Reocclusion, 7 (%) 0 1(1.5) Fisher exact test ~ 1.000
Stent thrombosis, 7 (%) 4(6.2) 2 (3.0) 21=0.226 0.634
Carotid stenting, n (%) 40 (62.5) 53(79.1) 7 =4.382 0.036

. ACG grade was not evaluated in 16 patients, including 9 in the poor prognosis group and 7 in the good prognosis group. TIA:
Transient ischemic attack; NIHSS: National Institutes of Health stroke scale; ASPECTS: Alberta Stroke Program early computed
tomography score; TOAST: Trial of Org 10172 in Acute Stroke Treatment; ACG: Collateral circulation grading system of American
Society of Interventional and Therapeutic Neuroradiology/American Society of Interventional Radiology; HDA: Hyperdense area;
CT: Computed tomography; mTICI: Modified thrombolysis in cerebral infarction; sSICH: Symptomatic intracranial hemorrhage;

M (Q,, Op): Median (lower quartile, upper quartile).
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