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Mechanical thrombectomy of intracranial artery combined with carotid stent implantation in treatment of
acute ischemic stroke caused by tandem lesions of internal carotid artery: an analysis of efficacy

JIANG Qun-long, ZHANG Meng, YIN Teng-kun, HAO Ji-heng, LIU Chao, LIN Kai, LIU Wei-dong, CUI Qing-ke, WANG lJi-yue,
ZHANG Li-yong
Department of Neurosurgery, Liaocheng People’s Hospital (Brain Hospital), Liaocheng 252000, Shandong, China

[ Abstract | Objective To evaluate the efficacy and safety of mechanical thrombectomy of intracranial artery
combined with carotid stent implantation in the treatment of acute ischemic stroke caused by tandem lesions of internal
carotid artery. Methods A total of 55 patients with acute ischemic stroke caused by tandem lesions of internal carotid artery
treated in Department of Neurosurgery of Liaocheng People’s Hospital (Brain Hospital) from Jan. 2019 to Dec. 2020 were
retrospectively included. Among them, 43 patients (distal-to-proximal group) were treated with mechanical thrombectomy
for the occluded lesion of intracranial artery, followed by stent implantation for the severe stenotic/occluded lesions of
initial internal carotid artery, and 12 patients (proximal-to-distal group) were treated with stent implantation for the severe
stenotic/occluded lesions of initial internal carotid artery, followed by mechanical thrombectomy for the occluded lesion of
intracranial artery. Onset-to-puncture time, National Institutes of Health stroke scale (NIHSS) scores on admission, and 24 h
and 7 d after operation, the success rate of 1-time thrombectomy during operation, puncture-to-recanalization time, rate of
successful recanalization immediately after operation (modified thrombolysis in cerebral infarction grade=2b), incidence
of postoperative symptomatic intracranial hemorrhage, and good prognosis (modified Rankin scale score<2) rate and

mortality 90 d after operation were compared between the 2 groups. Results All patients successfully received mechanical
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thrombectomy of intracranial artery and stent implantation of initial internal carotid artery. The success rate of 1-time
thrombectomy in the distal-to-proximal group was significantly higher than that in the proximal-to-distal group (67.4% [29/43]
vs 33.3% [4/12] , P<<0.05), and the puncture-to-recanalization time was significantly shorter than that in the proximal-to-
distal group ( [68.77+17.65] min vs [100.08%38.38] min, P<<0.05). There were no significant differences in the onset-
to-puncture time, NIHSS scores on admission, 24 h and 7 d after operation, successful recanalization rate immediately after
operation, incidence of postoperative symptomatic intracranial hemorrhage, or good prognosis rate and mortality 90 d after
operation between the 2 groups (all P>0.05). Conclusion Mechanical thrombectomy of intracranial artery combined with
carotid stent implantation is safe and effective in the treatment of acute ischemic stroke caused by tandem lesions of internal
carotid artery. The distal-to-proximal strategy has a higher success rate of 1-time thrombectomy than the proximal-to-distal

strategy, and can achieve successful recanalization much faster.
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Fig1 Imaging dataof a patient with tandem lesions of left internal carotid artery undergoing mechanical

%1 (modified thrombolysis in cerebral infarction,
mTICT) Z3ATAs A FHE TSI, Z5RTARCE ).
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thrombectomy+stent implantation from distal to proximal

A 62-year-old male patient suffered from a sudden aphasia and was unable to move his right limbs for 2 h. The pre-onset modified

Rankin scale score was 0, and the baseline National Institutes of Health stroke scale score was 19. A: Preoperative CTA confirming the

left internal carotid artery occlusion (arrow); B: Preoperative CTA showing occlusion of the M1 segment of left middle cerebral artery

(arrow); C: Intraoperative angiography showing extremely severe stenosis of the left internal carotid artery (arrow); D: Intraoperative

angiography showing occlusion of the left middle cerebral artery (arrow); E: Balloon dilation of the carotid bulb; F: Stent thrombus

removal in the left middle cerebral artery; G: Balloon dilation of the start of internal carotid artery under the distal protection device;

H: Carotid stent implantation; I: Angiography showed that the left middle cerebral artery was unobstructed; J: Angiography showed that

the left internal carotid artery was unobstructed; K: Postoperative CTA showed that the left internal carotid artery was unobstructed;

L: CTA after operation showed that the left middle cerebral artery was unobstructed. CTA: Computed tomography angiography.
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Tab 1 Comparison of baseline data of patients with acute ischemic stroke caused by internal carotid artery tandem

lesions between 2 groups

Distal-to-proximal group

Proximal-to-distal group

Index N=43 N=12 Statistic P value

Agelyear, x -5 63.421+10.90 62.67+8.29 t=0.221 0.826
Male, n (%) 30 (69.8) 5(41.7) 2 =2.102 0.147
Diabetes mellitus, 7 (%) 9(20.9) 2(16.7) 2'=0.000 1.000
Hyperlipidemia, 7 (%) 23 (53.5) 5(41.7) 2 =0.525 0.469
Hypertension, # (%) 13 (30.2) 4(33.3) 2 =0.000 1.000
Smoking, 7 (%) 18 (41.9) 5(41.7) 2 =0.000 0.990
NIHSS score on admission, Xt 18.12+4.11 18.50+3.92 t=0.289 0.774
Intravenous thrombolysis, 7 (%) 24 (55.8) 7 (58.3) 7=0.024 0.876
Occlusion site, 7 (%) Fisher exact test 1.000

MCA-M1 40 (93.0) 11 (91.7)

MCA-M2 3(7.0) 1(8.3)
OPT/min, x s 213.28£57.91 186.83+48.60 1=1.444 0.155

Distal-to-proximal group: Mechanical embolectomy was performed for the occluded lesion of intracranial artery, followed by

stent implantation for the stenotic/occluded internal carotid artery; Proximal-to-distal group: Stent implantation was performed for the

stenotic/occluded internal carotid artery, followed by mechanical embolectomy for the occluded lesion of intracranial artery. NIHSS:
National Institutes of Health stroke scale; MCA: Middle cerebral artery; OPT: Onset-to-puncture time.
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Tab 2 Comparison of therapeutic effects of patients with acute ischemic stroke caused by internal carotid artery

tandem lesions between 2 groups

Distal-to-proximal group

Proximal-to-distal group

Index N=43 N=12 Statistic P value

Times of mechanical thrombectomy, 7 (%) Fisher exact test ~ 0.040

1 29 (67.4) 4(33.3)

2 13 (30.2) 6 (50.0)

3 1(2.3) 2 (16.7)
mTICI grade=2b, n (%) 43 (100.0) 12 (100.0) £ =0.026 1.000
PRT/min, x+ts 68.77+£17.65 100.08 £38.38 1=2.747 0.017
sICH, n (%) 6 (14.0) 2(16.7) £ =0.000 1.000
NIHSS score 24 h after operation, x =5 11.56£6.20 11.58+£7.53 t=0.012 0.991
NIHSS score 7 d after operation, x+s 8.47+3.32 8.361+4.02 t=0.011 0.892
mRS score 90 d after operation, x+s 2.19£1.79 2.58+1.62 t=0.693 0.491
90 d mRS score<2, n (%) 29 (67.4) 6 (50.0) £ =0.595 0.441
90 d mortality, 7 (%) 4(9.3) 1(8.3) Fisher exact test 1.000

Distal-to-proximal group: Mechanical embolectomy was performed for the occluded lesion of intracranial artery, followed by

stent implantation for the stenotic/occluded internal carotid artery; Proximal-to-distal group: Stent implantation was performed for the

stenotic/occluded internal carotid artery, followed by mechanical embolectomy for the occluded lesion of intracranial artery. mTICI:

Modified thrombolysis in cerebral infarction; PRT: Puncture-to-recanalization time; sICH: Symptomatic intracranial hemorrhage;
NIHSS: National Institutes of Health stroke scale; mRS: Modified Rankin scale.
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