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Abstract 

Objective: Recurrent cerebral ischemic events are estimated to appear in between 12-15% of symptomatic intracranial atherosclerotic 

disease (ICAD), regardless of the use of leading pharmacological therapies. Balloon expandable stent (balloon mounted coronary stent) 

could represent a feasible alternative in this disease’s treatment. This study pretends to report the balloon-expandable placement experience 

in our center. 

Materials and Methods: A unicentric retrospective study dated between September 2009 and March 2018 was conducted. Patients 

previously diagnosed with ICAD and symptomatic stenosis treated with balloon-expandable stent were included. Clinical features, 

morbidity, mortality, short and long-term evolution, and pre-and post-treatment angiographic features were analyzed, as well as a mean 8 

years-period follow-up. Data are presented as means, frequencies, and percentages for categorical variables, and ranks for continuous 

variables. Statistical analysis was carried by IBM SPSS Statistics Base V22.0 (IBM Corporation, Mexico). A Wilcoxon Signed-rank test 

statistical analysis was performed. Statistical significance was considered when a p-value lesser than 0.05 was measured for every result. 

Results: A total of 6 patients with 7 affected vessels were treated, with an average age of 62.7 years. Affected and treated vessels were 

located in the Internal Carotid Artery (ICA) segment in 42.9%, Vertebral Artery (VA) V4 segment in 14.3%, Middle Cerebral Artery 

(MCA) M1 segment in 28.5%, and Posterior Cerebral Artery (PCA) P1 segment in 14.3%. The incidence of peri-operatory thrombotic 

events was 0%. Intracranial hemorrhage presented in 0% of cases. Recurrent ischemic or thrombotic events were not reported in a 97-

months mean follow-up. 71.4% of patients scored ≤2 in the modified Rankin Score (mRS) pre-treatment, in a 90 day and 12-month follow-

up. 100% presented a favorable evolution with mRS ≤2. Restenosis cases were not reported in radiologic control and retreatment was not 

needed in a 97-month mean follow-up. 

Conclusions: This study suggests that balloon-expandable stent therapy with some technical endovascular variants for its navigation and 

placement could be a safe and effective alternative in the treatment of ICAD as a means of cerebral ischemic event early secondary 

prevention. We propose to consider not to limit endovascular treatment exclusively to those symptomatic ICAD patients refractory to 

medical-exclusive treatment, as a means to reduce the risk of presenting a new neurological deficit. Further expanded clinical trials are 

needed to confirm these findings and the advantage of this kind of stents against other kinds reported in the literature. 
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Introduction 

Intracranial atherosclerotic disease (ICAD) is a frequent cause of cerebral 

ischemic events in adults, it represents 10% of ischemic cerebral disease 

in the United States of America, 14.7% in Mexico, and 26% in the Asiatic 

and Afro-American population. [1-4] In addition to genetic and ethnic 

components, diabetes mellitus, systemic arterial hypertension, 

dyslipidemia, and smoking have been associated with a higher incidence 

of ICAD. [5] 

ICAD representative clinical feature is transient ischemic attack, 

characterized by specific neurologic deficit such as hemiparesis, hemi-

hypoesthesia, dysarthria, or amaurosis fugax. Neurologic deficits are 

related to anatomical vascular stenosis location, in the following order of 

appearance: Medial Cerebral Artery (MCA) 44.4%, Basilar Artery (BA) 

18.5%, Internal Carotid Artery (ICA) 17.2%, Vertebral Artery (VA) 

16.1%, Posterior Cerebral Artery (PCA) 2.15%, and vertebrobasilar 

junction 1.65%. [6] 

ICAD neurologic deficit may be the consequence of thrombosis in a 

stenotic site, single or multiple perforating vessel occlusion by the 

atheromatous plaque, embolic event, or hypoperfusion. [7] Clinical 

treatment is based on lifestyle changes and risk-factor control such as 

diabetes mellitus, systemic arterial hypertension, hypercholesterolemia, 

and smoking, as well as pharmacological therapy with platelet 

antiaggregant, and statins. [7] Variability in clinical evolution in ICAD 

has been described for medical-exclusive treatment against endovascular 

therapy. [8,9] WASID (Warfarin versus Aspirin for Symptomatic 

Intracranial Disease) study states that the risk of recurrence of ischemic 

cerebrovascular disease depends on the stenosis grade, with 19% 

recurrence risk in 70-99% stenosis, and 10% risk in stenosis lesser than 

70%. (10) SAMPRIS (Stenting versus Aggressive Medical Management 

for Preventing Recurrent Stroke in Intracranial Stenosis) describes a 

higher risk of recurrence posterior to endovascular stenosis treatment with 

non-coronary stent vs. medical-exclusive treatment in one-year follow-up 

(23.4% vs 12.0%). [11] VISSIT (Vitesse Intracranial Stent Study for 

Ischemic Stroke Therapy) study reports similar findings to those of 

SAMPRIS, with 36.2% recurrence for endovascular treatment with a non-

coronary stent versus 15.15% for medical- exclusive treatment. [11,12] 

Durst et al. described lesser morbidity than that previously reported 

(7.1%), when using balloon expandable stent in the secondary prevention 

of ischemic cerebrovascular disease in symptomatic patients with ICAD, 

despite medical treatment based on double platelet antiaggregant and 

statins. [13] Similarly, Mayer et al. reported a decreased frequency in 

ischemic disease with auto-expandable closed-cell stents (Acclino Stent). 

[14] Some authors consider that the discrepancy between 

SAMPRIS/VISSIT and other studies might be explained by the lack of 

experience of neuro interventional specialists in the use of the non-

coronary stent (Wingspan Stent), combined with a complex technique that 

requires exchange of the micro guides in the stent positioning, demanding 

multiple steps for precise deployment. [13] Despite the best medical-

exclusive treatment, a high frequency of ischemic cerebrovascular disease 

recurrence is reported (12-15.1%). Posterior to SAMPRIS, other studies 

have described a lessening in morbidity (2-4.4%) in symptomatic ICAD 

with treatment based on stents in selected patients. [15,16] Thus, our study 

aims to test the safety and efficiency of using balloon expandable stent 

with some technical deployment variants in early secondary prevention of 

patients with previous ischemic cerebrovascular disease.  

Materials and Methods 

Patient selection: a unicentric retrospective study dated between 

September 2009 and March 2018 was conducted, previously approved by 

our institution’s local bioethics and research committee (HJM 018/21R 

institutional protocol). All patients who met the study selection criteria 

that received treatment in the time period were considered to be included 

in the study. Confidentiality and anonymity were carried out in 

conformity to the Declaration of Helsinki. 

Data collection was performed in our institute medical registry database 

and the following variables were considered: sex, comorbidity, 

localization of stenosis and occlusion grade, risk factors, grade of stenosis 

reduction posterior to stent placement, pre-and post-treatment modified 

Rankin Scale (mRS), pharmacological treatment with antiaggregant or 

statins, peri-operatory adverse events, and imageology control with 

computed axial tomography and magnetic resonance image. [13-15]. 

The inclusion criteria were age between 18-85 years old, patients referred 

from Neurology to Endovascular Neurological Therapy, atherosclerotic 

disease confirmed by angiography, with stenosis grade of 60-99% in a 

major intracranial artery, and previous ischemic cerebrovascular disease 

related to the anatomical site of vessel stenosis. A single patient was 

excluded, with V4 segment stenosis treated by stent placement as this 

patient did not present neurological symptoms associated with this 

vascular territory. Posterior to the first symptomatic stroke, and 

confirming by imagenology, all patients were started on statins and 

antiaggregant in a period of one month, to afterward carry out 

endovascular treatment by balloon expandable stent. The exclusion 

criteria were an absence of post-treatment institutional clinical follow-up, 

a partial or total absence of clinical information relevant to the study in 

the institutional clinical record, and treatment with at least one type of 

stent other than balloon expandable. [13,15] 

Stenosis grading was performed by the WASID method using 

angiographic images obtained by digital subtraction: [(1 − 

(Dstenosis/Dnormal))] × 100, where Dstenosis = the luminal diameter of the 

artery at the most severe stenosis site and Dnormal = the diameter of the 

proximal normal artery. [10] 

A series of 7 affected vessels in 6 patients treated with balloon expandable 

stent was assessed, with presential follow-up initially, and posteriorly by 

telephone with a mean follow-up of 97-months, in order to evaluate all 

complications in long-term clinical follow-up from the endovascular 

treatment to the collecting data date in clinical records. 

Processing: Previous informed consent was obtained of all patients. They 

received dual antiaggregant treatment with acetylsalicylic acid (ASA) 

325mg and clopidogrel 75mg, with a minimal administration period of 7 

days previous to endovascular therapy treatment. Platelet reactivity tests 

were not possible due to technical reasons of the institute. In all cases, 

endovascular treatment was performed after 14 days from the last 

symptomatic ischemic vascular event by an experienced neuro 

interventionalist. [18] 

Siemen’s monoplane angiography was used. Prior to the procedure, every 

dispositive was irrigated, and the guide catheter was plugged to a constant 

saline 0.9% infusion at an 800ml/h rate and the microcatheter was plugged 

to a 150ml/h infusion rate. Intravenous heparin bolus was not 

administered. Every procedure was performed under general anesthesia, 

perioperative systolic blood pressure was kept between 90mm Hg to 

120mm Hg. The right femoral artery was catheterized by a 6Fr sheath as 

vascular access of preference. 6 vessel angiographies were executed, and 

stenosis grade was assessed by the WASID method. A Guider 6Fr 

(Stryker) alone or Multipurpose guide catheter 7 Fr (Boston Scientific®) 

together with an Intracranial Support Catheter Navien® (ev3) 6 Fr were 

used in those cases with tortuosity vessels proximal to the stenosis site. 

The Tsunami Gold® (Terumo) or Taxus Liberté® and Rebel® (Boston 

Scientific) Coronary Stent were introduced using a Trascend® microwire, 

with the support of RoadMap fluoroscopy to reach the stenosis site. 

Angiographic stent positioning confirmation and a micro guide retraction 

until the soft tip would be inside the stent were performed. Afterward, 

balloon angioplasty was performed, inflating the balloon at 1 atmosphere 
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below maximal particular nominal of each device, in a lapse of 30 

seconds. Angiographic control was performed immediately and after 10 

minutes to evaluate residual stenosis and late thrombus formation in the 

stent placement vascular territory (Figure 1-3). Dual platelet 

antiaggregant was extended 6-months posterior to the intervention, and 

afterward, only ASA treatment was kept. [10,13,19] 

Clinical evaluation: Clinical parameters assessed in follow-up were new 

neurological deficit related to the treated vascular territory confirmed by 

computed axial tomography or magnetic resonance image, ischemic or 

hemorrhagic cerebrovascular disease, and morbimortality assessed by 

pre-treatment mRS and at 90-day and 1-year post-treatment. The 

recurrence of an ischemic or hemorrhagic cerebrovascular event was also 

evaluated in a mean follow-up of 97 months. [13] 

Radiologic evaluation: Computer tomography angiography control was  

performed 12-months posterior to the intervention, evaluating possible 

subsequent vascular pathology, late thrombotic events, inadequate stent 

positioning or migration, and recurrent stenosis, defined as 50% or higher 

residual stenosis posterior to stent placement. [13] These findings were 

reported by two independent neuroradiologists. 

Statistical Analysis: Epidemiologic and radiologic data were obtained via 

institutional medical registry base, in concordance to confidentiality and 

anonymity standard. Data are presented as means, frequencies, and 

percentages for categorical variables, and ranks for continuous variables. 

Statistical analysis was carried by IBM SPSS Statistics Base V22.0 (IBM 

Corporation, Mexico). A Wilcoxon Signed-rank test statistical analysis 

was performed. A logistical regression model was used to estimate the 

association of variables. Statistical significance was considered when a p-

value lesser than 0.05 was measured for every result. 

 

Figure 1: 73-year-old male with previous history of PCA’s vascular territory stroke. A- PCA P1 and proximal basilar artery segment stenosis of 

81% and 40% respectively. B- Balloon expandable stent placement in PCA P1 segment. C- Stent deployment in stenosis site. D- Angiographic 

control showing a P1 segment stenosis reduction to 12%   
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Figure 2: 57-year-old male presented with transient ischemic attack and amaurosis fugax. A- 72% stenosis in petrous segment of left ICA. B- 

Balloon expandable stent placement in stenosis site.  C- Balloon filled with contrast agent. D- Angiographic control posterior to stent placement 

showing total stenosis resolution. 
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Figure 3: 80-year-old male presented with previous ischemic cerebrovascular disease event comprising the left MCA vascular territory. A- 61% 

stenosis of left MCA M1 segment. B-Balloon expandable stent placement in stenosis site. C- Balloon filled with contrast agent over the soft tip of the 

guide wire positioned in the stenosis site. D- Angiographic control posterior to stent placement showing a stenosis reduction to 20%. 

Results 

In a period between September 2009 and March 2018, a total of 6 patients 

with 7 symptomatic affected vessels were treated using balloon 

expandable stent. Average age of presentation was 62.7-years old ±11.7 

(SD 48-80), and 83% of cases were in male patients. Clinical presentation 

was concordant with an ischemic cerebrovascular disease in 71.4%, 

transient ischemic attack in 14.3%, and vertebrobasilar insufficiency in 

14.3% of all vessels treated.  Identified risk factors were systemic arterial 

hypertension (66.7%), diabetes mellitus (50.0%), dyslipidemia (50%), 

smoking (50.0%) and coronary artery disease (16.7%). Evidence of 

previously diagnosed peripheral occlusive vascular disease or atrial 

fibrillation was not documented. A single patient presented with multiple 

stenoses requiring treatment in two different vascular territories. Posterior 
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circulation was compromised in 2 cases, whereas 5 vessels corresponded 

to anterior circulation. Affected vessel location was: ICA C2 and C4 

segment in 42.9%, MCA M1 segment in 28.5%, VA V4 segment in 

14.3%, and PCA P1 segment in 14.3%. (Table 1) 

Demographic features (n=6) 

Age (years), mean (SD), rank 62.7 (±11.7), 48-80 

Male sex % 83.3 

Clinical events per vessel treated 

(n=7), n (%) 

 

Stroke 5(71.4) 

Transit ischemic attack 1(14.8) 

Vertebrobasilar insufficiency 1(14.8) 

Risk factors (n=6) n (%)  

Hypertension  4 (66.7) 

Smoking 3 (50.0) 

Diabetes 3 (50.0) 

Dyslipidemia 3 (50.0) 

Coronary heart disease 1 (16.7) 

Stenosis features (n=7)  

Stenosis grade: median (SD), rank   79.7(±11.0), 61-93 

Stenosis grade n (%) 

<70  

70-79% 

80-89% 

90-100% 

 

1 (14.3) 

2 (28.6) 

2 (28.6) 

2 (28.6) 

Stenosis site n (%) 

Internal Carotid Artery 

Middle Cerebral Artery 

Posterior Cerebral Artery 

Vertebral Artery 

 

3(42.8) 

2(28.6) 

1(14.3) 

1(14.3) 

Table 1: Demographic, clinical and angiographic features. 

Immediate hemorrhagic or thromboembolic in the trans operatory period 

was not presented (Table 2). Early peri-operatory morbidity/mortality 

(<30 days) and late peri operatory morbidity-mortality (>30 days) were 

not reported in any case. One patient presented a thromboembolic event 

in the MCA M2 segment that required mechanical thrombectomy 9 

months posterior of the stent placement to treat PCA P1 segment stenosis, 

this event was not considered as a late adverse event as it involved a 

different vascular territory. No new adverse events were reported in a 

median 97-month follow-up (SD ± 50.0). Risk factors or other features as 

adverse events predictors were not possible to identify using logistical 

regression analysis due to small sample size. 

Prior to endovascular neurological therapy treatment, 66.7% of the 

patients presented with a mRS score of ≤2, in the post-treatment clinical 

assessments at 90-days and 12-motnhs, a favorable outcome with a mRS 

score of ≤2 was reported in 100% of cases (Table 2, Figure 4). 

Clinical Evolution n=6 (%)  

Clinical follow-up, median, (SD), rank 97 months ( ±50.0), 1-129 

Thromboembolic events* 

Hemorrhagic events 

Mortality 

1 (16.7) 

0 (0.0) 

0(0.0) 

Modified Rankin Scale n (%)  
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Pretreatment n=6 

 2 

 2 

90-day follow-up n=5 

 2 

 2 

12-month and beyond follow-up n=5 

 2 

 2 

 

4(66.7) 

2(33.3) 

 

5(100) 

0(0) 

 

5(100) 

0(0) 

Transoperatory adverse events n (%) 0(0) 

Immediate angiographic findings; mean 

(SD), rank 

 

Posttreatment stenosis  

Stenosis reduction percentage (%)  

15.4 ±17.9(0-47) 

80.9% ±20.6 (49.5-100) 

12-month follow-up angiographic findings  

Stent occlusion, restenosis, need of retreatment 0(0) 

* A single case of thrombotic occlusion in MCA M2 segment was reported, not related to the previously treated vascular territory by balloon 

expandable stent placement (PCA P1 segment) 

Table 2: Clinical evolution and angiographic finding 

A total of 7 stents were used to treat 7 intracranial vascular stenosis. No 

technical complications were documented during endovascular 

approaches. Pre- or post-dilation of the affected vessel in stent liberation 

was not needed in any case. Radiological follow-up was done in 85.7% 

of patients in a period of 12-months or less, posterior to the endovascular 

treatment. There was no evidence of recurrent stenosis, new  

thromboembolic event related to the treated vascular territory, inadequate 

stent positioning or migration, and there was no need for new procedures 

in previously treated vessels in any case. (Table 2) 

Pre-treatment stenosis grade was 79.0% (SD±11.0), and 15.4% 

(SD±17.9) in the post-treatment (p=0.008) and immediate stenosis grade 

reduction was reported in 80.9% (SD±20.6). (Table 3) 

 
 

Figure 4: Modified Rankin scale score for each treated vessel from prior to stent placement to 12 months follow up (N=7) 

 

Pre-stent 90 days post-stent 1 year post-stent

0

1

2

3

MODIFIED RANKIN SCALE SCORE FOLLOW UP

V4 C4 C2 V4 P1 C2 M1
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*Intraoperative complications: inability to place the stent due to anatomical factors, dissections, hemorrhage, thrombosis, hyperperfusion syndrome and ischemic events. 

** Mechanical thrombectomy in M1 segment 9 months after endovascular treatment. 

*** Patient who presented new neurological symptoms corresponding to a contralateral stenosis of C4 segment 1 moth after the first endovascular treatment. 

 

Table 3. Summary of all demographic, clinical, and radiological characteristics. 

 

 

 

Patients Age 
(years) 

Sex Risk factors Clinical 
presentation 

mRS 
pretreatment 

smR 90 
days post 

stent 

smR 12 
months 

post 

stent 

Adverse 
events 

Mortality Pretreatment 
stenosis 

 (%) 

Posttreatment 
stenosis 

(%) 

Stenosis 
reduction 

 (%) 

Stent 
occlusion, 

restenosis, 

need of 
retreatment 

Clinical 
follow-up 

(months) 

Stenosis 
sites 

Intraoperative 
complications 

* 

Type of 
stent 

placed 

Total 
number 

of stent 

placed 

1 60 F Hypertension 

Dyslipidemia 

Smoking 

Isquemic Stroke 3 - - No No 82 29 64.7 - 1  M1 No Tsuna

mi 

Gold  

1 

2 58 M Hypertension 

Dyslipidemia 

Smoking 

Transit ischemic 

attack 

2 0 0 No No 90 0 100 No 129 C4 

Right 

No Tsuna

mi 

Gold  

1 

2    Isquemic Stroke 1 *** 0 0 No No 74 0 100 No 129 C4 
Left 

No Tsuna
mi 

Gold  

1 

3 48 M Diabetes Vertebrobasilar 
insufficiency 

3 2 2 No No 93 47 49.5 No 54 V4 No Rebel 

 

1 

4 73 M Hypertension 

Diabetes 

Isquemic Stroke 2 0 2 M1 

acute 

occlusi
on ** 

 

No 81 12 85.2 No 97 P1 No Taxus    

Liberté 

  

1 

5 57 M Smoking Isquemic Stroke 2 1 1 No No 72 0 100 No 97 C2 No Tsuna
mi 

Gold  

1 

6 80 M Hypertension, 

Diabetes, 

Dyslipidemia, 

Coronary  
atery disease,  

Isquemic Stroke 2 1 1 No No 61 20 67.2 No  

27 

M1 No Taxus  

  

Liberté 

 

1 

          Mean: 

79.0% 

(SD±11.0) 

Mean: 

15.4 

(SD±17.9) 

Mean: 

80.9 

(SD±20.6) 
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Discussion  

Findings in this study suggest that ICAD’s treatment with balloon 

expandable stent placement by neurologic endovascular therapy is safe 

and feasible and presents with a low rate of complications related to the 

dispositive, ischemic cerebrovascular disease recurrence and mortality. 

Neurologic endovascular therapy should be reconsidered as a viable 

treatment alternative in the secondary prevention of ICAD. Even if 

SAMPRIS and VISSIT studies report a higher incidence of ischemic 

cerebrovascular disease in 12 months post-treatment in groups treated 

with medical therapy and stenting versus medical-exclusive treatment, the 

risk of recurrence in the last group is still high. Inclusion criteria and 

treatment modality were based upon medical-exclusive treatment 

presenting a failure rate of 12.0%-15.5% in preventing new strokes in 

those patients with previous ischemic vascular cerebral disease, compared 

to 2-4.4% of recurrence in those that receive combined medical and 

endovascular treatment. [11,12,15,16] Thus, early endovascular therapy 

performance can reduce the risk of a subsequent ischemic event in 

patients receiving medical treatment. [12,15] 

In this study, posterior to endovascular treatment in 7 vessels, no 

complications were reported. A single symptomatic VA V4 segment and 

one in PCA P1 segment were treated and no technical periprocedural 

adverse events were reported in this subgroup. Compter et al. described 

in phase II clinical trial of symptomatic stenosis superior to 50% of the 

VA treated with stent placement, a morbidity rate of 22.3% for medical-

exclusive treatment and 24.6% for stent placement. [17] In the morbidity 

of the stent group, 3.5% were represented by hemorrhagic 

cerebrovascular disease, and a mortality of 1.7% was reported. Despite 

these findings, the potential benefit from stent endovascular placement in 

the treatment of symptomatic stenosis of the vertebrobasilar circulation 

has shown a lesser accumulative risk of presenting cerebrovascular 

adverse events, compared to treatment in the anterior circulation, which 

may indicate a long-term significative benefit. [13,17] 

In an 8-year follow-up, recurrent thrombotic disease, restenosis, or other 

adverse events were not reported. This frequency of complications 

reported in stent-based treatment is low and could be related to drug-

eluting stents implementation (2 of 7 treated vessels), which may perhaps 

lessen hyperplasia rate, and subsequently, the need for retreatment caused 

by stenosis or occlusion. [13] Although the use of medicated balloon 

expandable stents for the treatment of intracranial stenosis has been 

shown to be a viable alternative, with an apparent decrease in restenosis 

rates compared to non-medicated stents, there is little data available to 

justify their use or certain benefit of one type of stent over the other. 

[20,21] 

Some authors attribute an increased morbimortality in groups treated with 

stent-based therapy to vascular lesions or thromboembolic events 

triggered by micro guide exchange maneuvers, need of angioplasty prior 

to stent placement, and in some cases, the necessity of an additional 

angioplasty. [13] Similarly, previous articles indicate the deployment of 

the balloon-expandable stent over the rigid segment of the micro 

guidewire at the site of the stenosis. [19.22]. In our experience, 

positioning the floppy end of the micro guidewire over the site of the 

stenosis just before deploying the stent allows it to have a better 

apposition to the atherosclerotic plaque and vessel walls immediately 

adjacent to the site of the stenosis, which could theoretically reduce 

ischemic events due to distal migration of plaque fragments. (Figure 3.C) 

The balloon expandable stents utility may be limited for intracranial use 

in patients with tortuous vascular anatomy. This is due to the feature that 

its delivery system is relatively rigid; based on this fact we use in selected 

cases an intracranial support catheter Navien® (Ev3) 6 Fr with 0.072” 

lumen which we place up to the supraclinoid segment of the internal 

carotid artery allowing us to navigate the stent without difficulty. The use 

of this type of catheter and the CAT 5® (Stryker), has been previously 

described as an adjunct for balloon expandable stent navigation in patients 

with large vessel occlusion associated with intracranial atherosclerotic 

stenosis. This is associated with higher technical success rates and 

recanalization but also with higher rates of bleeding and mortality, 

probably related to multiple previous failed attempts of thrombectomy 

using stent retriever. [19] 

In addition to the technique used to navigate the stent, we consider that 

insufflating the balloon one atmosphere below the particular nominal 

value for each stent in order to achieve submaximal angioplasty, 

theoretically reduces the risk of plaque fragmentation, embolic and 

hemorrhagic phenomena, and perforators arteries occlusion due to 

possible plaque mobilization. [23,24] The usefulness of submaximal 

balloon angioplasty without the use of a stent has been previously 

described in a meta-analysis by Seyedsaadat et al, where they reported a 

technical success rate of 93% with a low incidence of stroke in the first 

30 days and at one year of follow-up (3% and 5% respectively). [6] 

Our study describes a single-step deployment for stents, opposing the 

multiple phases previously described; the use of submaximal stent 

angioplasty, and the use of distal access catheter that facilitates 

navigability, as well as variations in the positioning of the micro 

guidewire at the time of stent release, all which could be some of the 

factors that decrease the rate of adverse events. 

From the total of patients that received a follow-up longer than 12 months 

in our study (83.3%), 100% showed a favorable clinical evolution (mRS 

score 0-2). 

The limitations of this study include a small sample size that did not allow 

a logistic regression analysis for the association of risk factors, its 

retrospective and non-randomized nature, selection bias of anatomically 

favorable lesions to be treated by neurological endovascular therapy, and 

lack of a control group verifying the efficacy of this treatment modality. 

Conclusions 

At the moment, there are reports of large cohorts describing success in 

balloon expandable stent usage in patients with recurrent ischemic 

vascular cerebral disease, secondary to medical exclusive treatment 

failure. The value in this study relies on its extended period of time 

follow-up compared to other studies, reporting the feasibility and safety 

in the employment of these devices with some technical variants for their 

navigation and placement in early-stage symptomatic patients that 

received medical exclusive treatment. We propose not to limit 

endovascular treatment exclusively to those symptomatic ICAD patients 

refractory to medical-exclusive treatment, as a means to reduce the risk 

of presenting new neurological deficit. 

A bigger sample size clinical trial is needed, with the employment of 

expandable balloon stents using similar criteria selection in an early stage 

prior to a new ischemic event, to verify the superiority of this therapeutic 

modality against medical exclusive treatment or other stent types used in 

the treatment of ICAD. 
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