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Abstract

Intracranial Atheromatous Disease (ICAD) accumulates intracranial large vessels, which is 
one of the most common causes of ischemic stroke. The risk factors for ICAD include advanced 
age, smoking, hypertension, hypercholesterolemia and insulin-dependent diabetes mellitus 
[1-3]. The mechanisms of stroke caused by stenosis of vascular lumen caused by intracranial 
atherosclerotic disease include: 1) Hypoperfusion; 2) vessel occlusion due to plaque rupture, 
bleeding or plaque enlargement at the stenotic site resulting in thrombosis; 3) distal embo-
lism caused by thrombus detachment; 4) perforator vessel occlusion at the stenosis site; 5)
Combined action of the above mechanisms. The degree of intracranial artery stenosis is re-
lated to the risk of ischemic stroke. It has been suggested that the risk of ischemic cerebrovas-
cular disease will increase by 26% for every 10% increase in the degree of intracranial artery 
stenosis. Chimowitz MI et al. [4] showed that despite standard antiplatelet therapy, patients 
with symptomatic severe intracranial artery stenosis (stenosis rate of 70%-99%) were fol-
lowed up for an average of 1.8 years, the recurrence rate of stroke was still more than 22.1%, 
and the annual incidence of ischemic stroke in the stenosed area was 12%. Sammpris et al. [5] 
showed that the recurrence rate of stroke in patients with severe intracranial artery stenosis 
was 12.2% within 1 year under regular medical treatment. Therefore, the FDA restricted the 
use of stents to patients with 70 to 99% stenosis who had two or more strokes despite medi-
cal conservative therapy and who had been stroke free in the previous 7 days. In recent years, 
with the continuous progress of endovascular treatment methods and the development of 
materials science, the success rate of intracranial stent treatment is getting higher and higher, 
which brings new hope for the treatment of intracranial artery stenosis. Balloon angioplasty 
was the first endovascular revascularization technique used in the intracranial circulation, 
and Sundt et al. [6] first reported it for the treatment of basilar artery stenosis. The technical 
success rate of balloon angioplasty is very high (residual stenosis <50%) with a perioperative 
complication rate of 5.8% to 50% [7]. However, this technique has several disadvantages, 
including acute elastic retraction of the vessel leading to postoperative residual stenosis, vas-
cular dissection, acute thrombosis, and high rates of restenosis.
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Introduction

Our cerebrovascular intervention team has made active and 
meaningful exploration in angioplasty and stent implantation of 
intracranial artery stenosis. Here is a case of intracranial artery 
stenosis that we recently treated. We selected patients strictly 
according to the indications of intracranial stenting in the latest 
guidelines: 1) patients with first or recurrent symptomatic intra-
cranial large artery stenosis who had failed medical treatment; 
2) DSA showed that the degree of intracranial stenosis was 
≥70%; 3) Imaging examination within 2 weeks before surgery 
indicated poor collateral circulation in the area of offending ves-
sel disease. In this case, a comprehensive preoperative evalua-
tion was performed to confirm that the patient was within the 
indications and excluded from the contraindications.

Case presentation

A 53-year-old male patient was admitted to the cerebro-
vascular department with the chief complaint of dizziness for 
more than 4 months. The patient was transferred to the neu-
rology ward from the emergency department due to dizziness 
4 months ago without obvious precipitating factors and unre-
lated to body position. MRI showed cerebral infarction, which 
was improved after conservative medical treatment, and oral 
aspirin and atorvastatin calcium were continued. Post-specialist 
outpatient reexamination of head and neck vascular CTA (May 
11, 2023) suggested: 1) Multiple calcification, mixed plaque and 
mild stenosis were found in C3-C6 segment of the left internal 
carotid artery; 2) The right C6 segment of the internal carotid 
artery wall punctate calcified plaque, mild lumen stenosis; 3) 
Left subclavian artery localized non-calcified plaque with mild 
stenosis; 4) Severe stenosis of the V4 segments of bilateral ver-
tebral arteries; 5) Basilar fenestration malformation. Now for 
further treatment, the patient was admitted to the Cerebrovas-
cular department as “bilateral vertebral artery stenosis”. Risk 
factors included: history of hypertension for 10 years, treatment 
with oral indapaan, type 2 diabetes for 1 year, and treatment 
with oral metformin and acarbose. The patient denied the his-
tory of chronic disease, blood transfusion, drug allergy, trauma 
and surgery, coronary heart disease, etc. No obvious abnormal 
signs were found in the admission physical examination.

Figure 1: On February 6, 2023, MRI-DWI and MRI-MRA showed 
A left dorsal pontine cerebral infarction with poor visualization of 
the ipsilateral vertebral artery, and vertebral artery stenosis was 
considered.

Figure 2: CTA on May 11, 2023 showed: 1) Multiple calcification, 
mixed plaque and mild stenosis were found in C3-C6 segment of 
the left internal carotid artery. 2) The right C6 segment of the inter-
nal carotid artery wall punctate calcified plaque, mild lumen ste-
nosis; 3) Left subclavian artery localized non-calcified plaque with 
mild stenosis; 4) Severe stenosis of the V4 segments of bilateral 
vertebral arteries; 5) Basilar fenestration malformation.

Figure 3: CT on May 11, 2023 showed liquefaction lesions after 
infarction in the left dorsal pontine; MRI-T2 showed old infarcts in 
the left dorsal pontine.

The patient was admitted to the department of cerebro-
vascular disease on June 5, and blood glucose and blood pres-
sure were monitored. (5 days before surgery) on June 8, aspirin 
enteric-coated tablets 100 mg, QD, clopidogrel bisulfate tablets 
75 mg, QD, oral atorvastatin calcium tablets 10 mg, QN were 
given. On June 15, he was given subcutaneous injection of low 
molecular weight heparin sodium 4250 IU every 12 hours.

Cerebral arteriography was performed under local anesthe-
sia on June 13, 2023, and the procedure was recorded as fol-
lows: The patient was placed in the supine position, and the 
inguinal area was routinely sterilized and placed with a sheet. 
After local anesthesia, right femoral artery puncture was per-
formed. A 5F angiographic catheter was inserted, and a 5F 
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single curved angiographic catheter was placed under the guid-
ance of 0.035 in hydrophilic wire for angiography of left and 
right carotid and vertebral arteries. The results of angiography 
showed moderate stenosis of the V4 segment of the left verte-
bral artery, moderate stenosis of the right vertebral opening, 
severe stenosis of the right vertebrobasilar artery and fenestra-
tion malformation, and moderate stenosis of the V4 segment of 
the right vertebral artery. The angiography was uneventful and 
the patient complained of no discomfort. At the end of opera-
tion, the arterial sheath was removed and compressed for 15 
minutes to stop bleeding. Appropriate treatment such as fluid 
infusion was given after operation.

Figure 4: Cerebral angiography DSA showed moderate stenosis of 
the V4 segment of the left vertebral artery, moderate stenosis of 
the right vertebral opening, severe stenosis of the right vertebro-
basilar artery and fenestration malformation, and moderate steno-
sis of the V4 segment of the right vertebral artery.

Figure 5: 1 and 2 show severe stenosis of right vertebral artery 
V4 combined with basilar fenestration malformation and severe 
stenosis. 3 and 4 show balloon dilation and stent implantation at 
basilar artery stenosis. 5 shows balloon dilation at right vertebral 
artery V4 stenosis. 6 shows DSA reexamination immediately after 
treatment showing significant improvement in blood flow. 

One day later, on June 15, 2023, the patient underwent "bal-
loon dilation and stenting of the basilar artery and V4 balloon 
dilation of the right vertebral artery" under general anesthesia. 
The patient was placed in the supine position, routinely ster-
ilized, covered with towels, and right femoral artery puncture 
was performed. A 6F Catheter sheath was inserted, a 6F Guide 
Catheter and a 5F multifunctional catheter were sent to the V3 
segment of the right vertebral artery, then Y valve and double 
tee were connected, one tee was connected with contrast 
agent, one tee was connected with continuous pressure per-
fusion of heparin saline. The micro-guidewire was sent to the 
left posterior cerebral artery, and the intracranial PTA Balloon 
Catheter (2 mm/15 mm) was sent to the right vertebrobasilar 
artery fenestration deformity and severe stenosis for balloon 
dilatation. Angiography showed that the vertebrobasilar artery 
stenosis was significantly improved. After several minutes of 
observation, angiography showed re-stenosis with slow blood 
flow. Intracranial PTA Balloon Catheter (2.5 mm/20 mm) was 
sent to the severe stenosis of the right vertebrobasilar artery 
for balloon dilatation, and down to the stenosis of the V4 seg-
ment of the right vertebral artery for balloon dilatation. Angi-
ography showed that the two vertebrobasilar artery stenosis 
were significantly improved. After inserting the EXcelsior XT-27 
microcatheter (150 cm × 6 cm) into the corresponding position, 
the Neuroform EZTM 4.0 mm × 20 mm stent was placed in the 
stenosis segment of the vertebral base to completely cover 
the stenosis at both ends. After accurate positioning under 
the roadmap, the catheter was withdrawn and the stent was 
slowly released under fluoroscopy. The stent adhered well and 
completely covered the stenosis segment. Angiography showed 
that the stenosis was significantly improved, the blood flow in 
the stent was unobstructed, and the branch vessels were well 
developed. The femoral artery puncture point was sutured and 
pressure bandaged at the end of operation. After surgery, the 
patient was awake and extubated with fluent speech and good 

limb movement. Routine postoperative CT scan was performed 
to exclude Intracranial Hemorrhage (ICH). The patient was 
transferred to the neurological intensive care unit and received 
hemodynamic monitoring with active systemic blood pressure 
control. Low molecular weight heparin calcium, clopidogrel and 
aspirin were used to prevent thrombosis. For vertebrobasilar 
angioplasty and stenting, CTA or DSA should be performed at 3 
months, 6 months, and 12 months after surgery.

Figure 6: Postoperative routine brain CT examination showed no 
signs of cerebral hemorrhage.

Discussion

Intracranial Atherosclerotic Stenosis (ICAS) is one of the most 
common causes of ischemic stroke and one of the risk factors for 
stroke recurrence. As one of the common treatment methods 
for ICAS, stent implantation can avoid vascular stenosis leading 
to hypoperfusion of brain tissue, prevent fibrous cap rupture 
of unstable plaques, intraplaque hemorrhage, thrombosis, etc., 
prevent thrombosis from falling off at the stenosis site, reduce 
the occurrence of distal thromboembolic events, and avoid ste-
notic plaques directly obstructing perforating vessels [8]. How-
ever, SAMMPRIS   showed that 14.7% of patients died or had a 
stroke within 30 days after intracranial artery stenting. In high-
risk patients with atherosclerotic intracranial artery stenosis, 
the early and long-term efficacy of active medical management 
is higher than that of Wingspan stent implantation. Therefore, 
the exploration of interventional therapy for intracranial artery 
stenosis must strictly grasp the indications and contraindica-
tions. At present, the vessels that can be treated with stent are 
limited to the intracranial segment of the internal carotid ar-
tery, the M1 segment of the middle cerebral artery (most of 
which are before the bifurcation, and occasionally reach M2-
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M3 segment), the intracranial segment of the vertebral artery 
and the basilar artery, and there are also case reports of the 
P1 segment of the posterior cerebral artery. During stent treat-
ment, the proximal vessels are less difficult than the distal ves-
sels, and the stenosis of small lumen arteries is more likely to 
form restenosis or occlusion after stent treatment. Due to the 
influence of material factors, stents are generally not used for 
vessels with a diameter <2 mm, and vascular lesions with fewer 
perforators, non-bifurcation and non-angulation may have bet-
ter effects. However, there is no good clinical evidence to con-
firm which vessel will be better treated by stent, which needs 
our doctors engaged in cerebrovascular intervention to practice 
and summarize constantly. n addition, after stenting, it is not 
the end of treatment but the beginning of treatment. Standard 
antithrombotic therapy after stenting is combined with aspirin 
and clopidogrel for at least 28 to 90 days, then clopidogrel is 
discontinued, and aspirin should be taken for life. In the process 
of strict postoperative drug management and follow-up review, 
In-Stent Restenosis (ISR) and other complications make it face a 
new round of challenges.

Conclusion

Angioplasty and stenting of vertebrobasilar artery and large 
vessel stenosis are technically safe and feasible, and provide al-
ternative treatment options for drug-refractory lesions. Careful 
patient and device selection in accordance with current AHA/
ASA guidelines and the recent SAMMPRIS results may improve 
clinical outcomes, especially in patients with high rates of dis-
ability and mortality in other treatments.
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