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ABSTRACT 

Background: Intracranial atherosclerosis (ICAS) is one of the main causes of ischemic stroke. The optimal 

therapy for symptomatic ICAS with stenosis >70% is not well established yet. Angioplasty with or without 

stent has been attempted, with controversial results, which mainly be attributed to intraprocedural adverse 

events, and a high rate of restenosis or in-stent restenosis. 

Objective: To investigate efficacy and safety of primary angioplasty with or without stent placement for 

management of ICAS diseases by comparing angiographic and clinical outcome of both groups. 

Patients and Methods: Data from 59 patients with symptomatic ICAS (70-99% stenosis) were prospectively 

collected from the Department of Neurology at Al-Hussein and New Damietta Al-Azhar University 

Hospitals. Interventional Procedure was performed (primary angioplasty for 19/59 and stent placement for 

40/59) according to location and size of stenosis. Data of intraprocedural adverse events and clinical and 

angiographic follow-up outcomes were analyzed. 

Results: A total of 59 patients were included in our study. There were 32 (54.2%) males and 27 (45.7%) 

females. The mean age was 63.66 ± 8.264. Successful revascularization (Residual stenosis <30%) was 

obtained in all patients of the angioplasty group (19/19) compared to 92.5% of patients in the stent group (P-

value=.544). Intraprocedural adverse events were significantly higher in the stent-treated group 12/40 (30%) 

than in the angioplasty-treated group 1/19 (5.3%). There was no statistical significance between the outcome 

parameters and type of interventional treatment except in restenosis (≥50%) at median radiological follow-up 

of 12.5 months, which was higher in the angioplasty-treated group 6/19 (31.6%) than in the stent-treated 

group 3/40 (7.5%). 

Conclusions: Intracranial angioplasty with or without stenting for management of symptomatic intracranial 

atheromatous disease was associated with a high rate of technical success. 

Keywords: Primary angioplasty, Stent replacement, intracranial atherosclerosis, revascularization, Stroke. 

 

INTRODUCTION 

     Intracranial atherosclerosis (ICAS) is 

one of the main causes of ischemic stroke. 

Patients with symptomatic ICAS are at 

high risk of recurrent attacks of stroke and 

dementia. Its prevalence varies among 

ethnicities, with the highest prevalence in 

the Asian population (33% to 37% of the 

causes of ischemic stroke) and the lowest 

prevalence in the Caucasian population 

(Arenillas, 2011). 
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     There are many modifiable and non-

modifiable risk factors for ICAS. The 

most typical modifiable risk factors are 

hypertension, diabetes mellitus (DM), 

hyperlipidemia, and smoking. The most 

typical non-modifiable risk factors are 

age, race, and sex. The highest rate of 

development of symptomatic ICAD is 

between the 6th and 7th decades (Ritz et 

al., 2014). 

     There are two major options for the 

treatment of ICAS, either medical therapy 

or endovascular interventional therapy 

(angioplasty with or without stenting).  

Patients who received medical 

intervention would still have a high-risk 

factor of recurrent stroke especially have 

stenosis with luminal narrowing over 70% 

(Mei et al., 2017). 

     For the high-dose medical therapy 

group, the annual risk of ischemic stroke 

in the asymptomatic stenotic intracranial 

artery was previously reported to be about 

11%-12%. Moreover, increasing the risk 

of severe bleeding was reported as the 

side effect for medical treatment (Maida 

et., 2020). 

     Endovascular therapies, including 

angioplasty, stenting, and the combination 

of both, had originally emerged as 

alternative approaches because of the poor 

prognosis of pharmacotherapy (Clark et 

al., 2017). 

     The SAMMPARIS (Stenting and 

Aggressive Medical Therapy for 

Preventing Recurrent Stroke in 

Intracranial Stenosis) trial randomized 

patients with 70-99 % internal carotid 

stenosis who had a TIA or ischemic stroke 

within 30 days of enrollment to treatment 

with angioplasty and stenting using the 

wingspan system in addition to aggressive 

medical therpy, or to aggressive medical 

therpy alone  and showed that aggressive 

medical therpy alone was superior to 

aggressive medical therpy with PTAS 

(Percutaneous Transluminal Angioplasty 

and Stenting) utilizing Wingspan self -

expanding stent (Chimowitz et al., 2011-

a). 

     Many publications demonstrate the 

poor clinical design of the SAMMPRIS 

study and show criticisms on many points 

in this trial (Alexander, 2012). Following 

this trial, many studies have demonstrated 

much safer intraprocedural results with 

the stent (Jiang et al., 2011 and Miao et 

al., 2015). Food and Drug Administration 

(FDA) mandated post market surveillance 

study, the Wingspan stent system post-

market surveillance (WEAVE) trial that 

was the largest on-label enrolment of any 

stent trial for ICAS in the U.S. to date and 

has the lowest reported intraprocedural 

complication rate. It gives a better safety 

profile than earlier reports and lends 

support for re-considering stenting as a 

viable treatment option for patients with 

symptomatic ICAS (Alexander et al., 

2019). 

     Procedures with angioplasty for 

treating ICAS have often resulted in 

arterial recoil and restenosis. Using 

angioplasty alone or angioplasty with 

stent placement remains controversial. 

Our study aimed to compare primary 

angioplasty with or without stent 

placement for treating symptomatic 

intracranial atherosclerotic ICAS diseases 

according to clinical outcome and rate of 

restenosis. 
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PATIENTS AND METHODS 

     This was a prospective study on 

patients with intracranial stenosis selected 

from the Department of Neurology, Al-

Hussein and New Damietta Al-Azhar 

University Hospitals after obtaining 

informed consents. 

Inclusion criteria: We included patients 

aged from 18-80 years with the following 

criteria: 

1. Symptomatic intracranial stenosis 

(70%-99%) involving the anterior 

circulation (internal carotid, middle 

cerebral, Anterior cerebral) with a 

hard-transient ischemic attack (TIA) 

or stroke attributable to the territory of 

the target lesion within the past 30 

days. 

2. Patients with an ischemic stroke and a 

70–99% intracranial stenosis have 

Modified Rankin Scale (MRS) ≤4. 

3. Patients with at least one stenosis in 

the target vessel, a stenotic length 

≤15mm, and a vessel size >2.5m. 

4. All patients will have to be fully 

conscious, fit for the procedure and 

presents written informed consent. 

Exclusion criteria: 

1. Patients cannot receive general 

anesthesia, angiographic assessment, 

or at high risk (leading to a stroke or 

death) in delivering a stent to a 

stenotic lesion. 

2. CT or MRI scans show massive 

cerebral infarction (beyond half of the 

MCA territory), intracranial 

haemorrhage, epidural or subdural 

haemorrhage, and intracranial brain 

tumor. 

3. Patients present with a hemorrhagic 

infarction in the 14 days before 

enrolment, the source of emboli is 

cardiac in origin or diagnosed with 

myocardial infarction in the 30 days 

before enrolment. 

4. Unstable neurological status (rapid 

worsening of the National Institute of 

Health Stroke Severity Scale 

[NIHSSS] score 

increasing>4pointswithin 48 hours 

before randomization. 

5. If there previous stent or angioplasty 

in the target lesion. 

6. Patients have been diagnosed with any 

of the following no n-atherosclerotic 

lesions: arterial dissection, moyamoya 

disease, vasculitis disease, any 

intracranial infection, any intracranial 

stenosis associated with cerebrospinal 

fluid pleocytosis, fibromuscular 

dysplasia; sickle cell disease, 

neurofibromatosis, benign angiopathy 

of the central nervous system, 

suspected vasospastic process, or 

suspected embolus. 

7. Patients have a modified Rankin scale 

score ≥3. 

The study was passed through the 

following phases:  

Phase (1): Baseline assessment and 

patient selection (patient with hard-

transient ischemic attack (TIA) or stroke 

attributable to the territory of the target 

lesion within the past 30 days): 

     Four hundred and forty two stroke 

patients were enrolled in the initial 

assessment. They were subjected to the 

following: 

1. Complete clinical assessment. 
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2. Assessment of stroke severity using 

the NIHSS. 

3. Assessment of the disability of 

affected patient, using Modified 

Rankin Scale (mRS) Scale. 

4. Imaging modalities as CT brain or 

MRI brain and MRA brain or CT 

angiography and percent of stenosis 

was measured using The Warfarin-

Aspirin Symptomatic Intracranial 

Disease (WASID) criteria. 

5. Assessment of risk factors 

(hypertension, diabetes mellitus, 

hyperlipidemia, coronary artery 

disease, cigarette smoking, and history 

of previous stroke/transient ischemic 

attack). 

     After completing this phase, 69 

patients fulfilled the study criteria, while 

373 patients were excluded. From the 

selected 69 patients, 10 patients refused to 

give consent. The remaining 59 passed to 

the next phase after giving a written 

consent. The study goals were explained 

to all of them before giving the consent. 

All the selected patients underwent 

primary angioplasty with or without stent 

placement and were given an appointment 

for the next study phase. 

Phase (2): The studied patients (N=59) 

were subjected to the following: 

1. Assessment of stroke severity using 

the NIHSS (total scores: 0-42) were 

divided in to minor stroke (1-4), 

moderate stroke (5-15), moderate to 

severe stroke (16-20), severe stroke 

(21-42) (Mirjam et al., 2020). 

2. Assessment of the disability using 

Modified Rankin Scale (mRS) (No 

symptoms at all 0), (No significant 

disability despite symptoms; able to 

carry out all usual duties and activities 

+1), (Slight disability; unable to carry 

out all previous activities, but able to 

look after own affairs without 

assistance +2), (Moderate disability; 

requiring some help, but able to walk 

without assistance +3), (Moderately 

severe disability; unable to walk and 

attend to bodily needs without 

assistance +4) (Severe disability; 

bedridden, incontinent and requiring 

constant nursing care and attention +5) 

(Dead +6), (Wagle et al., 2011). 

3. Assessment of degree of stenosis 

using WASID criteria, (Liu et al., 

2013). 

Phase (3): The studied patients were 

divided into two groups: 

1. Angioplasty treated group: 19 

patient treated by ballon angioplasty 

two types of ballon used (Primary 

balloon angioplasty which include 

Drug Eluting Ballon and appollo 

ballon type). 

2. Stent treated group: many types of 

stent, 40 patients treated by Solitaire 

stent, Coronary stent, Neuroform 

stent, lvis jr stent, LEO Baby (Balt) 

stent, and Lives stent. 

Phase (4): The two groups were subjected 

to: 

1. NIHSS to assess neurological deficit 

and MRS to assess neurological 

functional disability at 24 hours, 1 

month, 6 months, and 12 months post-

operatively. 

2. Time from qualifying event (Stroke or 

TIA) to the procedure was recorded, 

and the patient was given general 
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anesthesia or conscious sedation. The 

procedure performed was either 

primary angioplasty or stent placement 

according to location and size of 

stenosis. 

Endovascular treatment modality 

included: 

1. Primary balloon angioplasty, which 

include Drug Eluting Ballon and 

appollo ballon type. 

2. Stent type which include, Solitaire 

stent, Coronary stent, Neuroform 

stent, lvis jr stent, LEO Baby (Balt) 

stent, and Lives stent. 

     Angiographic evaluation of patients 

was at 6 months and 12-month Post-

operatively. Significant postoperative 

residual stenosis (stenosis ≥30% in the 

immediate post-operative angiographic 

images) and binary restenosis (stenosis 

≥50% at the time of angiographic follow 

up after excluding postoperative residual 

stenosis) were identified as angiographic 

endpoints. 

     Clinical evaluation of patients was at 

24 hours, 1 month, 6 months, and 12 

months post-operative according to 

NIHSS to assess neurological deficit and 

MRS to assess neurological functional 

disability. 

The clinical endpoint included the 

following: 

1. Any stroke in the same territory as the 

presenting event (distal to the target 

lesion) within 1 year of randomization. 

2. Hard TIA in the same territory as the 

presenting event (distal to the target 

lesion) between 2 days and 1 year of 

randomization to avoid 

misinterpretation of post anesthesia 

neurological fluctuations. 

     The study protocol was approved by 

the Ethics Committee of Al-Azhar Faculty 

of Medicine on April 2015. The study was 

performed in accordance with the ethical 

standards laid down in the 1964 

Declaration of Helsinki and its later 

amendments. 

Statistical Analysis: 

     Statistical analyses were performed 

using SPSS (version 19.0; IBM, Armonk, 

New York). The chi-square test was 

performed for categorical variables, and t-

test or Mann-Whitney U test was used for 

continuous variables, between the 

angioplasty-treated group and stent-

treated group.  A two-tailed P value < 0.05 

was considered statistically significant. 
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RESULTS 

 

Demographic characteristics and 

baseline assessment: 

     Clinically, the qualifying event to the 

procedure was stroke in 45 patients 

(76.3%), and TIA in 14 patients (23.7%). 

All patients were already receiving 

antithrombotic therapy and double 

antiplatelet therapy at the time of the 

qualifying event. Regarding qualifying 

event severity, measured by NIHSS, was 

as follow: 20/59 (33.9%) mild (NIHSS 

<5), 39 (66.1%) moderate (NIHSS=5-14). 

Preprocedural functional status was 

evaluated by use of mRS scale. Thirty-

nine patients (66.1%) had mRS ≤3. 

Twenty patients (33.9%) had mRS ˃3. 

The symptomatic qualifying artery was 

middle cerebral artery (MCA) in 29 

patients (49.2%), anterior cerebral artery 

(ACA) in 2 patients (3.4%), petrous part 

of the internal carotid artery (P-ICA) and 

MCA in 4 patients (6.8%), the 

supraclinoid part of ICA in 7 patients 

(11.8%), the cavernous part of ICA in 4 

patients (6.7%). 

     Angiographically, frequency of 

stenosis severity were as follow: 70% 

stenosis in 5 lesions (8.5%); 70-79% 

stenosis in 7 lesions (11.9%); 80% 

stenosis in 1 lesion (1.7%), 80-89% 

stenosis in 16 lesions (27.1%); and 90-

99% stenosis in 30 lesions (50.8%). 

Lesion length was <5 mm in 11 lesions 

(18.6%); 5-10 mm in 20 lesions (33.9%); 

and >10 mm in 28 lesions (47.5%). 

Regarding circulation status of the 

stenotic arterial territory according to 

composite circulation score; Patients with 

good circulation status (composite 

circulation score ˃3) were 30 patients 

(50.8%). Patients with poor circulation 

status (composite circulation score ≤3) 

were 29 patients (49.1%). 

     The time from qualifying event to 

intervention in the angioplasty-treated 

group was 0 days in 2 patients (10.53%); 

1-7 days in 1 patient (5.26%); and > 7 

days in 4 patients (21.05%). While in the 

stent-treated group the time was 0 days in 

12 patients (12%); 1-7 days in 9 patients 

(22.5%); and > 7 days in 19 patients 

(47.5%). 

     The procedure was done under general 

anesthesia in 6 patients (31.57%) in the 

angioplasty-treated group and 30 patients 

in the stent group, and under conscious 

sedation in 1 patient (5.3%) in the 

angioplasty-treated group and 10 patients 

(25%) in the stent-treated group. 16 

patients (84.2%) in the angioplasty-treated 

group had tortuous proximal vessels (≥ 2 

acute curves) compared to thirty-one 

patients in the stent-treated group. Pre-

stent angioplasty was performed in 14 

patients (35%). Post-stent angioplasty was 

performed in four patients (10%). The 

intermediate catheter was used in 12 

patients (30%). Over-the Wire Exchange 

was performed in 11 patients (27.5%).  

Regarding no. of lesion passes, it was 

single pass in 12 patients (63.2%) in the 

angioplasty-treated group compared to 25 

patients (62.5%) in the stent group, and 

multiple passes in 7 patients (36.8%) in 

the angioplasty group compared to 15 

patients (37.5%) in the stent-treated 

group. Intraprocedural adverse events 

occurred in one patient (5.3%) in the 

angioplasty-treated group compared to 12 

patients (30%) in the stent-treated group 

(P=0.044) (Table 1). 
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Table (1): Comparison between the studied groups as regard to basic characteristics 

P-value 
Stent 

(n=40) 

Angioplasty 

(n=19) 

Groups 

Parameters 

 

64.30±8.30 62.32±9.031 Age (mean ± SD) 

18 9 Female 
Sex 

22 10 Male 

Clinical Characteristics 

0.514 
11 (27.5%) 3 (15.8%) TIA 

Qualifying event 
29 (72.5%) 16 (84.2%) Stroke 

0.085 

21 (52.5%) 15 (78.9%) Mono Already receiving 

antithrombotic therapy 

at time of qualifying 

event 
19 (47.5%) 4 (21.1%) Double 

0.759 
14 (35.0%) 6 (31.6%) Mild Stroke severity 

(NIHSS) 26 (65.0%) 13 (68.4%) Moderate 

0.742 
27 (67.5%) 12 (63.2%) mRs ≤3 Preprocedural 

Functional Status 13 (32.5%) 7 (36.8%) mRs ˃3 

0.021 

1 (2.5%) 1 (5.3%) ACA 

Symptomatic 

qualifying artery 

2 (0.05%) 2 (10.5%) CAVERNOUS ICA 

19 (47.5%) 10 (52.6%) MCA 

3 (7.5%) 1 (5.3%) PET+MCA 

12 (30%) 1 (5.3%) Petrous ICA 

3 (7.5%) 4 (21.1%) SUPRACLINOID 

Angiographic Characteristics 

0.023 

4 (10%) 1 (5.2%) 70% 

Mean percentage 

stenosis 

4 (10 %) 3 (15.8%) 70-79% 

0 (0%) 1 (5.2%) 80% 

15 (37.5%) 1 (5.2%) 80-89% 

17 (42.5%) 13 (68.4%) 90-99% 

0.026 

9 (22.5%) 2 (10.5%) <5 mm 
Mean lesion length 

(mm) 
17 (42.5%) 3 (15.7%) 5-10 mm 

14 (35%) 14 (73.7%) >10 mm 

0.001 

12 (30%) 18 (94.7%) Good (˃3) Circulation status 

(composite circulation 

score) 
28 (70%) 1 (5.3%) Poor (≤3) 

Procedure Characteristics 

 

0.961 

25 (62.5%) 12 (63.2%) Single 
No. of lesion pass 

15 (37.5%) 7 (36.8%) Multiple 

0.044 12 (30.0%) 1 (5.3%) Intraprocedural adverse events 

 

0.858 

12 (30%) 2 (10.53%) 0 days 
Time from qualifying 

event to procedure 
9 (22.5%) 1 (5.26%) 1-7 days 

19 (47.5%) 4 (21.05%) >7 days 

1.00 31 (77.5%) 16 (84.2%) Tortuous Proximal Vessels (≥ 2 acute curve) 
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     The most common risk factor among 

our study population was hypertension in 

45/59 patients (76.3%) followed by 

Dyslipidemia 34/59 (57.6%), Coronary 

Artery Disease 31/59 (52.5%), Diabetes 

mellitus 27/59 (45.8%), Hyperuricemia 

20/59 (33.9%), Peripheral Vascular 

Disease 15/59 (25.4%), Obesity (BMI ≥ 

30) 12/59 (20.3%). Smoking history 

among our study population was as 

follow: Current 0/59 (0%) Former 23/59 

(39%), Never 36/59 (61%) (Table 2). 

 

Table (2): Risk factors 

Groups 

 

Parameters 

All Patients 

(n=59) 

Angioplasty-

treated group 

(n=19) 

Stent-treated 

group (n=40) 
P-value 

Hypertension 45 (76.3%) 15 (78.9%) 30 (75%) 1.000 

Diabetes mellitus 27 (45.8%) 7 (36.8%) 20 (50.0%) 0.406 

Coronary artery disease 31 (52.5%) 9 (47.4%) 22 (55.0%) 0.781 

Dyslipidemia 34 (57.6%) 11 (57.9%) 23 (57.5%) 1.000 

Smoking 

Never 36 (61%) 9 (47.4%) 27 (67.5%) 
0.163 

 Former 23 (39%) 10 (52.6%) 13 (32.5%) 

Current 0 (0%) 0 (0%) 0 (0%) 

Hyperuricemia 20 (33.9%) 6 (31.6%) 14 (35%) 1.000 

Obesity (BMI ≥ 30) 12 (20.3%) 5 (26.3%) 7 (17.5%) 0.497 

Peripheral Vascular 

Disease 
15 (25.4%) 7 (36.8%) 8 (20%) 0.207 

 

     Our analysis showed that there was no 

statistically significant between the 

outcome parameters and type of 

interventional treatment except in 

restenosis (≥30%) at median radiological 

follow-up of 12.5 months. Successful 

revascularization (Residual stenosis 

<30%) was obtained in all patients of the 

angioplasty group (19/19) compared to 

92.5% of patients in the stent group (P-

value=0.544). After a median clinical 

follow-up of 17.5 months, 6 patients (31.6 

%) in the angioplasty-treated group had 

unfavorable outcomes (composite of any 

death, stroke, and/or TIA), compared to 

16 patients (40%) in the stent-treated 

group (P-value=0.578). 

     At 30 days, fatal hemorrhagic stroke 

occurred in 2 patients, one (5.3%) in the 

angioplasty-treated group and one (2.5%) 

in the stent-treated group. Fatal ischemic 

stroke occurred in 3 patients one (5.3%) in 

the angioplasty-treated group and two 

patients (5%) in the stent-treated group. 

Three patients had a non-fatal ischemic 

stroke at 30 days, all of them in the stent-

treated group (7.5%) ((P-value= 0.627). 

Between 31 and 90 days, fatal 

hemorrhagic stroke occurred only in the 

stent-treated group in 1 patient (2. 5%), 

fatal ischemic stroke occurred in 2 

patients, one in the angioplasty-treated 

group (5.3%) and one in the stent-treated 

group (2.5%) (P-value= 0.682).  

     After 90 days, fatal ischemic stroke 

occurred only in the stent-treated group in 

4 patients (10%); non-fatal ischemic 

stroke occurred in 6 patients, two (10.5%) 

in the angioplasty-treated group and four 

patients (10%) in the stent-treated group; 

TIAs also occurred at the same 

frequencies as non-fatal ischemic stroke 

(P-value= 0.562). Restenosis (≥50%) at 

median radiological follow-up of 12.5 

months was observed in 9 patients, 6 

patients (31.6%) in the angioplasty-treated 

group and 3 patients in the stent-treated 

group (P-value= 0.025) (Table 3). 
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Table (3): The incidence of outcome parameters among the study population 

Groups 

Parameters 

Angioplasty-treated 

group (n=19) 

Stent-treated group 

(n=40) 
P-value 

Successful revascularization 

(Residual stenosis <30%) 
19 (100%) 37 (92.5%) 0.544 

Unfavorable outcome at median 

clinical follow-up of 17.5 

months 

6 (31.6%) 16 (40.0%) 0.578 

Any death, stroke, and/or TIA  (0-30 days) 

None 17 (89.5%) 34 (85.0%) 

0.627 
Fatal haemorrhage stroke 1 (5.3%) 1 (2.5%) 

Fatal Ischemic stroke 1 (5.3%) 2 (5%) 

Non-fatal ischemic stroke 0 (0%) 3 (7.5%) 

Any death, stroke, and/or TIA  (31-90 days) 

None 18 (94.7%) 38 (95.0%) 

0.682 Fatal haemorrhagic stroke 0 (0%) 1 (2.5%) 

Fatal ischemic stroke 1 (5.3%) 1 (2.5%) 

Any death stroke and or TIA (> 90 days) 

None 15 (78.9%) 28 (70.0%) 

0.562 
Fatal hemorrhagic stroke 0 (0%) 4 (10.0%) 

Non-fatal ischemic stroke 2 (10.5%) 4 (10.0%) 

TIA 2 (10.5%) 4 (10.0%) 

 

     Male patient 45 years old hypertensive 

presented by recurrent  ischaemic stroke 

on double antiplatelet and full dose statin, 

angiography showed right MCA M1 

stenosis direct stenting of MCA without 

residual stenosis and complete filling of 

tributaries of MCA vessel (Figure 1). 
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Figure (1): Direct stent placement in RT MCA stenosis using coronary stent (3 ×18) over 

microwire.  

(A): M1 Stenosis 

(B): Angioplasty of stenotic vessels 

(C): Angioplasty and Stenting 

(D): Refilling of blood flow after stentng 

 

DISCUSSION 

     Atherosclerotic intracranial arterial 

stenosis is a primary cause of TIA and 

ischemic stroke worldwide, accounting for 

up to 30 to 50% of ischemic stroke in Asia 

population (Lanas and Seron, 2021). Up 

to now, medical management, antiplatelet 

drugs and high-intensity statin therapy 

with risk factor modification are still 

recommended as the mainstays of 

management in patients with symptomatic 

ICAD to prevent TIA and stroke. 

Aggressive medical management of risk 

factors such as HTN, Hyperlipidemia, 

DM, and smoking cessation is an essential 

component of the regimen (Chimowitz et 

al., 2011-a). 

     However, despite intensive medical 

management, the risk of recurrent TIA 

and stroke is high and was still noticed in 

high-risk patients with symptomatic 

intracranial stenosis >70% (70–99%) 

(Chimowitz et al., 2011-b). This cohort of 

patients was considered to be refractory to 
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Aggressive medical management. In the 

WASID trial (Warfarin–Aspirin 

Symptomatic Intracranial Disease), 

serious stenosis (>70%) and bad 

collaterals were linked to increased risk of 

stroke recurrence in patients with ICAD 

(Dankbaar et al., 2018). 

     Although the VISSIT and SAMMPRIS 

trials supported Aggressive medical 

treatment alone compared to endovascular 

Approaches, both randomized controlled 

trials (RCT) were criticized due to errors 

relating to patient-, intervention-, and 

operator-related issues (Zaidat et al., 

2015). 

     We present the angiographic and 

clinical data of 59 patients (32 males and 

27 females) treated with different 

modalities of endovascular intervention 

(intracranial angioplasty with or without 

stenting).  In this prospective study, we 

found that intracranial angioplasty with or 

without stenting for management of 

symptomatic intracranial atheromatous 

disease associated with a High rate of 

technical success. Successful 

revascularization was obtained in 56 

patients from 59 (100% in the 

angioplasty-treated group and 92.5% in 

the stent-treated group). However, 

restenosis (Residual stenosis > 30%) at 

median radiological follow-up of 12.5 

months was statistically significant in the 

angioplasty-treated group compared to the 

stent-treated group (P = 0.02). In Terada 

et al. restenosis reported in 26.7% in the 

angioplasty-treated group compared to 0% 

in the stent-treated group 26. In another 

study that investigates the restenosis after 

carotid angioplasty (with or without stent), 

9.2% of patients experienced restenosis 

during a median follow up of 12 months 

and authors found that angioplasty 

without stent considered independent risk 

predictors for restenosis (Zapata et al., 

2016). 

     Many risk factors may be a trigger for 

restenosis. Brott et al reported that that 

dyslipidemia, female gender, diabetes 

mellitus (DM), were independent 

predictors of restenosis after carotid 

angioplasty and stenting (CAS) (Brott et 

al., 2010). Zapata-Arriaza et al. reported 

that hypertension could stimulate 

inflammation and neointimal proliferation 

and trigger endothelial dysfunction at the 

site of stent placement. Recently, another 

study reported that Patients with 

cardiovascular disease had higher chances 

of restenosis (Daou et al., 2016). Banerjee 

and Chimowitz (2017) which investigated 

the relationship between hypertension and 

recurrence of stroke in patients with 

atherosclerotic intracranial arterial 

stenosis. They found that patients with 

intracranial stenosis, hypertension is 

associated with a high risk of ischemic 

stroke and stroke in the territory of the 

stenotic vessel. Despite all these 

predictors for restenosis, our data showed 

no statistical significance between the two 

compared groups in the different types of 

risk factors suggesting that one dependent 

risk factor has no impact on the rate of 

stenosis but a combination of different 

types of risk factors. 

     Compared to angiographic data, the 

clinical adverse events (stroke, TIA, or 

death) is not good; Nearly One-Third of 

the patients in both groups (31.6% in the 

angioplasty-treated group, 40% in the 

stent-treated group) had unfavorable 

outcome after a median clinical follow-up 

of 17.5 months, however, there is no 
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privilege of one group over another. In 

WASID trial 31. Patients with mean 

percentage stenosis > 70% have a high 

risk for stroke in the territory of the 

stenotic vessel. In our study, all patients 

have stenosis more than 70% which may 

explain the incidence of a clinical adverse 

event in the long term. Another 

explanation is mean lesion length, in our 

data almost 81% of patients have mean 

length lesion > 5 mm which may affect 

the long-term outcome. 

     Also, the intraprocedural adverse event 

was high in the stent-treated group 

compared to the angioplasty-treated 

group. Jiang et al., (2011) reported that 

CAS for symptomatic intracranial stenosis 

is feasible However, severe vessels 

tortuosity is an independent predictor of 

stent failure. Vessels tortuosity rises the 

complexity and decreases the success rate 

of endovascular therapy by generating 

difficulty in wiring the artery and 

delivering angioplasty equipment. Besides 

vessels tortuosity, there are many other 

explanations for these adverse events 

including technical problems, mean 

percentage stenosis, mean lesion length, 

circulation status, and symptomatic 

qualifying artery, preprocedural function 

status, and antithrombotic therapy. 

Limitations of study: 

     There are numbers of potential 

limitations. First, this was not a 

randomized study and the assessment of 

outcome could not be blinded however, 

that was not expected to introduce a major 

bias because of the objectivity of the 

outcome. Second, angioplasty and/or 

stenting were performed at the discretion 

of the treating neurologist, and 

confounding factors could have been 

introduced during the selection process of 

the patient Third, a relatively small 

sample size. Finally, the patients were 

recruited in a single Centre which may be 

subjected to a degree of selection bias. 

CONCLUSION 

     Endovascular therapy with a cautious 

selection of patients, suitable type of 

techniques, and experienced operators 

(Neurologist) may decrease the risks of 

intraoperative complications and provide 

greater benefit for symptomatic ICAS 

patients. Therefore, we should pay more 

attention to these aspects in the future. We 

also need RCTs that investigate the safety 

and efficacy of different endovascular 

modalities for the management of a 

symptomatic intracranial atherosclerotic 

disease. 
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يعددددددب الدددددد ال خاةدددددد خي أ خااأل ددددددر يخيددددددبخ  ددددددأ   دددددد  خ  دددددد    خا    دددددد ر  حةةةةةة  خلفيةةةةةةة الب

 دددددال الددددد ال خاةددددد خي أ خااأل دددددر خاا ددددد  ر ا ددددد    دددددلدر خاب  ي دددددر ييألدلددددد    اا ددددد   ددددد  ال

يخاا ددددد  ر ا  ددددد خر ي  يحددددددب      ييدددددب  ددددد   ٪07أ خاةددددد خي أ خااأل دددددر  م ددددد ر خ  ددددد   ددددد

بخل  دخخددددددي خ ي  ددددددر  ددددددال خا دددددد   خامدددددد ان  ددددددأ الدددددد ال خاةدددددد خي أ  يعددددددب خاعددددددال خاددددددد

خاب حيدددددددر و    خ ي  دددددددر  ددددددد  خادددددددب    ق  ي  دددددددبي       ي دددددددر اعدددددددال خا ددددددد   خاةددددددد ي    

خااألدددددد  خاا دددددد ل ا  دددددد خر  دددددد  يدددددددحد  عدددددد  خامددددددد  ن خا ددددددل  ر خام ا ددددددر  ددددددأ ا   ددددددل 

خاب   دددددر خي خا ددددد اح   دددددحخي  ددددد    ومددددد ي ا   دددددل خاب   دددددر  ي  دددددحد  خا ددددد   خاةددددد ي     عدددددب 

 . ر    ش    ي  عب  د   ز م رخا  اح   ي  عب ا   ل خاب  

خا دددددبه  دددددأ  دددددقا خاب خ دددددر  دددددح      دددددر     خ ي  دددددر خ يا دددددر  ددددد   ي   الهةةةةةدا مةةةةةن البحةةةةة 

خادددددب    ق  ددددددبخاق  اد دددددر ا ددددد   خاةددددد خي أ خااأل دددددر خاا ددددد  ر   ددددد خر   دددددبي  ي ددددد 

 .ي    المد  ن خا  ي ير ي عبل  حد  خا    خاة ي   

 دددددد  ع دددددد  خ  لدددددد    دددددد    دةدددددد      د يددددددا  ددددددقا خاب خ ددددددر  المرضةةةةةة  وطةةةةةةر  البحةةةةةة 

ياددددددد  داددددددد   9790إاددددددد   ددددددد    9702خاح ددددددد أ يد  ددددددد   خ ز  خا ددددددد  ع  أ  دددددددأ  ددددددد    

  22-0  ي ددددد  يعددددد  ح   دددددأ   ددددد خر  ددددد   خاةددددد خي أ خااأل دددددر  م ددددد ر و  92    ددددد ق  دددددأ 

   ي ي ددددددددددد  خادددددددددددب    ق 92/ 02اددددددددددددبخي و    خ ي  دددددددددددر خ يا دددددددددددر  ل واددددددددددد  إدددددددددددد خي خ

ا دددددد    ادددددد  احل ددددددي     دددددد ق خ يددددددبخ  خا دددددد     خااح  ددددددر  ي  دددددد  ااحعدددددد  يي دددددد   07/92لو

 .  ا   عر ي د  ن خااد  عر خا  ي ير يخاع   ر

ي   دددددددا خامد  دددددددر خا    ددددددد ر اب خ ددددددددم   ددددددد   اد ددددددداأ ا دددددددعر يخا ددددددد أ   نتةةةةةةةاث  البحةةةةةةة 

 09 دددددأ خل    ددددد  خاا  دددددر9 09 ددددد  خاا  دددددر و09د خ ددددددم  ي ددددد    مددددد    دددددأ خل    ي ددددد   ددددد 

 960 4±66 66   ي دددددددد    دح دددددددد  خاعادددددددد  0 09وخ دددددددد    90 دددددددد  خاا  ددددددددر  ددددددددأ خاددددددددق ح  ي
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  اددددددد  خاحلددددددحل  ل  دددددد   ددددددد  ٪97ر خام دحدددددددر وا دددددد   خااد   ددددددر  إ دددددد د  خ ي  ددددددر خاب حيدددددد

 ددددددأ خاا  دددددد     ٪9 29       ددددددر  دددددد  02|02دا دددددد  خاا  دددددد   ددددددأ   اح ددددددر ع دددددد    و

 P-value). 900  اح ر خاب    ق و

 ددددد  خاا اح دددددر خااع ا دددددر    لددددد   ل  ددددد  خ يدددددبخ  خا ددددد     دخخدددددي خا  ي دددددر ي   دددددا         

خاا اح دددددددددر خااع ا دددددددددر  ددددددددد        اددددددددد     دددددددددا  ل ددددددددد   ددددددددد ٪67و 09/07  ا ددددددددد ي خق 

إيلددددددد   ر  ددددددد أ  علاددددددد ق     يظ ددددددد  احل لمددددددد    ددددددد    احددددددددب   ا دددددددر٪6 9و 0/02خ ي  دددددددر 

خااد  عددددددر خةشددددددع   ر     دددددد ٪97و≤خامددددددد  ن ي ددددددحخ خاعددددددال خادددددددبخل  إ   دددددد   ي د مح دددددد   

خااع ا دددددددر  ددددددد     دددددددد     دددددددا   لددددددد   ددددددد  خاا اح دددددددرشددددددد  خ  يخا9 09خاح ددددددد  ر اادددددددب  

 اددددددددد     دددددددددا  ل ددددددددد   ددددددددد  خاا اح دددددددددر خااع ا دددددددددر   ا ددددددددد يق    ٪6 60و 6/02خ ي  دددددددددر 

   ٪9 0و 6/07

 ددددددد   دددددددقا خاب خ دددددددر  يددددددددب          خ ي  دددددددر دخخدددددددي خا ا ادددددددر دي   ي  ددددددد   االسةةةةةةةتنتا  

 ةدخ    دددددد ر خ ي خ  دخخددددددي خا ا اددددددر   دددددد خر خاا ا  ددددددر  اعددددددبل  دددددد ل  ددددددأ خاددددددب    ق

  ا خةدددددد خيخق   يددددد خل  ةدددددلح     ددددد    دددددف   لددددد  خا دددددا ر ا دددددقي ددددد   اددددد   خام ددددد ق خاد مددددد 

إادددد    يددددب  ددددأ خااح  اددددر خاددددد  اح دددد   دددد   ددددا ر خامددددحخ خااألدلدددد   ددددأ  اددددقا   حددددأ  ح دددددر

 .ةدخ       خاة خي أ خااأل ر خاا   ر    خر   خ   خ ي  ر خاب حير

ل  ددددددد   خاةددددددد خي أ  دددددددا   ا ددددددد اح     ددددددد   خاةددددددد خي أ خااأل دددددددر  اح ددددددد  الكلمةةةةةةةاة الدالةةةةةةةة

 ال ال خاة خي أ خااأل ر   خااأل ر   اب    ق


