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ABSTRACT 

Objective: To assess the outcomes of concurrent carotid artery stenting in patients undergoing emergency intravascular 
management for acute stroke. 
Study Design: Case Series Study. 
Place and Duration of Study: Department of Interventional Radiology, Armed Forces Institute of Radiology and Imaging, 
Rawalpindi Pakistan, from Mar 2020 to Mar 2021. 
Methodology: The study involved recruitment of patients undergoing emergency intracranial vascular intervention for Acute 
Ischemic Stroke, with concurrent ipsilateral carotid stenosis. Thrombus aspiration from the intracranial vessels was done with 
help of SOFIA Catheter. Following the confirmation of successful cerebral revascularization, the carotid lesion was stented 
using an appropriately sized stent. All patients were closely monitored for one year to assess any morbidity and mortality 
outcomes. 
Results: A total of 11 patients were included in this study out of which 8(72.7%) were male and 3(27.3%) were female.        
Mean age was 63.73+10.56 years. Hypertension was the most common co-morbid disease, 9(81.8%). The stenosis ranged from 
58 - 94%. The residual stenosis after stenting was 11 – 40 %. Per-operatively, 2 patients (18.2%) had Cerebral Hyperperfusion 
and 1 (9.1%) had asymptomatic stent thrombosis. In terms of complications, there were a total of three (27.3%) CVA events in 
the study population at 1 years follow up. Two patients recovered and there was 1(9.1%) mortality. 
Conclusions: The initial experience in management of tandem stenosis of the carotid artery by stenting while performing 
thrombectomy of ipsilateral ischemic stroke has shown encouraging results. 
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INTRODUCTION 

Stroke is the second most common cause of death 
worldwide. It is also the third most frequent reason of 
disability.1 Thrombosis of a cerebral vessel leads to 
cerebral ischemia causing Acute Ischemic Stroke (AIS). 
It has been estimated that death caused by stroke 
occurs every 4 minutes in the United States.2 
Previously, tissue-Plasminogen activator (tPA) was the 
only available recanalization treatment for patients 
presenting with AIS. Unfortunately, due to a narrow 
treatment window and considerable contraindications, 
it is available to very few patients.3 But now progress 
in the field of Vascular and Endovascular inter-
ventions have enabled us to use modern devices for 
thrombus retrieval.4 A recent meta-analysis has 
revealed a considerable difference in long term quality 
of life after endovascular thrombectomy.5 

Carotid artery stenosis due to atherosclerosis is 
considered an important risk factor for the develop-
ment of AIS.6 The stenosis can be treated surgically by 
Carotid End Arterectomy (CEA) or Carotid Artery 
Stenting (CAS).  CEA entirely removes the atheroma-
tous plaque, but stenting is less invasive.7 ACST-2, a 
recently published international RCT including 33 
countries, 130 hospitals and 3625 patients found 
comparable short and long term complications 
between the two treatment modalities.7 

The optimal time of Carotid Artery intervention 
following stroke has not yet been ascertained, and 
literature contains inconsistent data. Initially, it was 
postulated that delaying the procedure would 
decrease the peri-procedural complication rate.8 How-
ever, latest SVS Treatment Guidelines recommend that 
intervention be carried out within 2 weeks of onset of 
stroke if possible.9 It has been noted in these same 
guidelines that, there is no available data to evaluate 
the role of adjuvant carotid artery stenting in patients 
undergoing emergency intracranial endovascular 

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by-nc/4.0/), which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

Open Access Original Article  

Correspondence: Dr Sabih Nofal, Department of Vascular Surgery, 
Combined Military Hospital, Rawalpindi Pakistan 
Received: 16 May 2022; revision received: 20 Jul 2022; accepted: 26 Jul 2022  
mzahid689@gmail.com 
 

 

mailto:drsabih@gmail.com


CCaarroottiidd  AArrtteerryy  SStteennttiinngg 

Pak Armed Forces Med J 2024; 74(6):1675 

intervention.9 In a study conducted in the Netherlands 
(Mr CLEAN Study) in 2015, 13% of the patients 
underwent simultaneous CAS with thrombectomy, 
but they were unable to determine if this was 
associated with higher or lower risks.10 In our 
landmark study, we aim to report the first series               
of patients treated simultaneously by a single 
endovascular procedure for carotid stenosis and acute 
ischemic stroke in Pakistan. 

METHODOLOGY 

This case series study was conducted in 
department of interventional radiology, AFIRI, 
Rawalpindi Pakistan, from Mar 2020 to Mar 2021, after 
taking approval from Institutional Ethical Review 
Board (IERB Number 005 dated 25-04-2022). Non 
Probability consecutive sampling was used. 

Inclusion Criteria: All patients undergoing emergency 
intracranial vascular intervention for acute ischemic 
stroke and found to have a concurrent ipsilateral 
carotid stenosis were included in the study.  

Exclusion Criteria: Patients having a carotid stenosis 
of less than 50%, significant neurological deficit 
(modified Rankin >4), those having an area of infarct 
greater than one-third of MCA territory, and 
unconscious patients were found unsuitable for 
carotid stenting and were thus excluded from the 
study. 

Thrombus aspiration from the intracranial    
vessels was done with help of SOFIA Catheter, whose 
effectiveness and complication rates have been            
found to be comparable to other devices used in 
contemporary trials.11 After confirmation of cerebral 
revascularization, the carotid lesion was stented using 
an appropriately sized stent (Figure). The stent             
design was selected based on vascular anatomy of the 
carotid region. 
 

 
Figure: Angiogram of carotid arteries before (a) and after (b) 

stenting.  
CCA: Common carotid artery, ECA: External carotid artery, ICA: Internal carotid 

artery 

Open cell configuration of self-expanding stents 
were used, size of which was selected according to the 
diameters of the common and internal carotid artery. 
In case of an unstable plaque, or if post stenting 
angioplasty was anticipated, a closed cell/braided 
stent was used to avoid Swiss cheese effect of plaque. 
In cases with significant infarct volume, intravenous 
antiplatelet therapy was given (Aggrastat/Tirofiban®) 
followed by stenting of the carotid. These patients 
were closely observed for ISR (In Stent Rethrombosis) 
by Ultrasound as well as Hemmorhagic stroke           
by CT Scan after 6 to 8 hours.12 Dual antiplatelet 
therapy was started (low dose Aspirin & Tigacrelor) 
after 8 hours. 

Residual Stenosis if any was noted. All patients 
were admitted to Hyper Acute Stroke Unit (HASU) for 
observation after the procedure. 30 day and one year 
outcomes were recorded in terms of Death, Ipsilateral 
Stroke, Transient Ischemic Attack (TIA), Stroke, 
Myocardial Infarction (MI) and Access Site Hematoma 
Requiring Drainage. 

The demographic data was analyzed using 
Statistical Package for Social Sciences (SPSS) version 
22. Mean and standard deviation were calculated for 
age, percentages, ordinal variables and outcomes. 

RESULTS 

A total of 11 patients were included in this study 
out of which 8(72.7%) were male and 3(27.3%) were 
female. Age of the patients ranged from 49 to 80 years 
with a mean of 63.73+10.56 years. One patient (9.09%) 
was less than 50 years of age. Hypertension was the 
most common comorbid disease 9(81.8%) patients. 
Most of the patients had multiple co-morbidities 
(72.7%) as shown in Table. The baseline modified 
Rankin score ranged from 1 to 3 with a mean of 
2.36+0.67. Five patients had a modified Rankin score 
of 2 and 3 each (45.5%,45.5%). The percentage of 
carotid artery stenosis was estimated during Digital 
Subtraction Angiography (DSA) by the standardized 
NASCET Method.13 The stenosis ranged from 58 – 94% 
with a mean of 76.82+11.13%. The residual stenosis 
after stenting was 11 – 40 % (Mean 19.64+9.08%). 

Two patients (18.2%) developed symptoms of 
Cerebral Hyperperfusion, and both were managed 
medically and stabilized. Both patients did not have 
any further complications. One patient (9.1%) had 
asymptomatic stent thrombosis at 30 days follow up 
and was managed medically. Patient was asympto-
matic with an occluded stent at one year follow up. 
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 One patient (9.1%) had ipsilateral stroke on the 
2nd post op day, however patient was managed with 
tPA infusion. Improvement in symptoms was noted 
and patient was discharged on 7th post op day. The 
patient did not have a recurrent stroke on 1 year 
follow up. One patient (9.1%) had a stroke involving 
the posterior circulation 2 weeks after discharge. She 
underwent repeat aspiration thrombectomy of the 
vertebral artery. Mild improvement in symptoms were 
noted on follow up. This patient was noted to have 
particularly tortuous arteries during Carotid Artery 
Stenting. Technical difficulty was faced while 
negotiation the wire through these vessels. There was 
a suspicion of undiagnosed vasculitis, however since 
the plaque had a soft morphology, decision for 
stenting was made. The stent did not re-thrombose on 
followup ultrasound examination, but there was 
significant residual stenosis (40%). 
 

Table-I: Age, Comorbid Conditions, Percentage of Carotid 
Artery Stenosis & Post Procedure Residual Stenosis  

Age 
(years) 

Co-Morbidities 
Modified 
Rankin 
Score 

Percentage of 
Carotid Artery 

Stenosis 

Post 
Procedure 
Residual 
Stenosis 

55 HTN/IHD 2 71% 11% 

80 HTN/DM/IHD 2 91% 32% 

58 HTN/DM 3 73% 14% 

50 HTN/IHD/CKD 2 67% 17% 

63 DM/IHD 3 82% 21% 

49 PVD 3 94% 40% 

74 HTN/IHD 1 77% 15% 

65 HTN/DM 2 58% 11% 

78 HTN 3 89% 23% 

61 HTN 2 74% 18% 

68 HTN/IHD 3 69% 14% 
HTN: hypertension, IHD: Ischemic Heart Disease, DM: Diabetes Mellitus, CKD: 
Chronic Kidney Disease, PVD: Peripheral Vascular Disease 

 

One patient (9.1%) had an ipsilateral stroke on 1 
year follow up. Patient was a 68 year of female who 
underwent an uneventful primary procedure with 
acceptable post op stenosis (14%). However on 
telephone follow up, it was found that she had 
suffered a massive debilitating stroke about 8 months 
after the procedure. She passed away a few weeks 
after her second episode. 

There were no complications of transient 
ischemic attack, myocardial infarction or access site 
hematoma at 30 days and 1 year follow up. 
Additionally, there were no new episodes of stent 
thrombosis and stroke of the contra lateral/posterior 
circulation after 1 year. 

DISCUSSION 

This was the first ever study conducted in 
Pakistan to assess safety of simultaneous carotid 
stenting in patients who had ischemic stroke of 
ipsilateral site being managed by thrombectomy. 
There is paucity of data in International literature as 
well. Carotid disease is one of the major causes of 
major stroke and transient ischemic attacks, 
accounting for 10-15% of cases.13 Simultaneous 
management of significant carotid stenosis or an 
unstable plaque by stenting may confer benefit in 
terms of recurrence of stroke. The present prevalence 
and incidence of stroke in Pakistan is unidentified14 
and is expected to pose a significant disease burden in 
the future.15 

The Society of Vascular Surgery has cautioned 
regarding treatment of tandem occlusions in the extra 
and intracranial carotid systems, with the postulated 
risk of re-bleeding.9 However, by adhering to our 
carefully thought out inclusion criteria, we have had a 
relatively safe initial experience in the management of 
these patients. 

Most of the stroke patients have multiple co-
mobidities and in our case hypertension was the most 
common pre-exisiting disease present in 81.8% 
patients followed by Ischemic heart disease in 54% 
and Diabetes in 36.4%. This co-relates well with meta-
analysis showing that hypertension can increase            
the risk of carotid atherosclerosis by 81% and            
Diabetic patients have higher odds of developing 
diseased carotids (OR=1.31, 95% CI: 1.13–1.53, I2=0%, 
p=0.74).14,16,17 

In a study conducted in Austria in 2022,18 85 % of 
patients had a residual stenosis of less than 50%. In 
this study, 100% (n=11) had a residual stenosis of less 
than 50%. Additionally in the reported study, 1.7% of 
the patients had stent occlusion at 30 days, while no 
patient suffered any symptoms of stent rethrombosis. 
In this study, one patient (9.1%) had stent thrombosis 
at 30 days and 1 year follow up. However, as this 
patient was asymptomatic, no further intervention 
was required. In the same study, hemodynamic 
instability was noted in 4.2% of patients after the 
procedure. In our study, 2 patients (18.2%) of patients 
developed hemodynamic instability but had 
uneventful recovery. 

In terms of complications, there were a total of 
three (27.3%) CVA events in the study population at 1 
year follow up. One patient (9.1%) developed 
ipsilateral stroke on 2nd post procedure, and another 
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had a stroke of posterior circulation at 2 week’s time. 
Fortunately, both patients did not have a significant 
neurological deficit. One patient had stroke 8 months 
after the intervention and ultimately died making 
mortality of 9.1% in our study. 

In the management of tandem occlusions, there is 
a risk of reperfusion injury and hemorrhagic 
transformation of stroke. Some patients may have had 
a tPA infusion previously. Heparin is needed during 
the procedure and antiplatelet therapy is advised 
afterwards. Careful selection of patients and accurate 
medical management is crucial. Prior to CNS throm-
bectomy, a Dyna CT was employed to determine the 
viability of brain tissue. This, along with estimation of 
infarct volume guides the clinician as significant loss 
of tissue viability can have adverse outcomes. 

Patients are given a loading dose of Aspirin 
300mg, 30 minutes before the procedure, unless tPA 
has been used in the last 24 hours. Open cell 
configuration of self expanding stents were used, 
whose size was selected according to the diameters of 
the common and internal carotid artery. In case of an 
unstable plaque, or if post stenting angioplasty was 
anticipated, a closed cell/braided stent was used to 
avoid swiss cheese effect of plaque. In cases with 
significant infarct volume, intravenous antiplatelet 
therapy was given (aggrastat/tirofiban®) followed by 
stenting of the carotid. These patients were closely 
observed for ISR (In Stent Rethrombosis) by 
Ultrasound as well as Hemorrhagic stroke by CT scan 
after 6 - 8 hours. Dual antiplatelet therapy was started 
(low dose aspirin & tigacrelor) after 8 hours. 

This study provides data on a management of 
tandem occlusions which is so rare that SVS 
guidelines9 have quoted a paucity of data to comment 
on its effectiveness. We hope our experience will be 
able to guide other clinicians in the management of 
similar scenarios and contribute towards creation of 
institutional and national guidelines on management 
of tandem occlusions. 
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size is too small to generalize the findings. Moreover, 
outcome of stable and unstable plague were not assessed 
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to ascertain effectiveness of simultaneous stenting of 

significant carotid stenosis while managing ipsilateral 
ischemic stroke. 

CONCLUSION 

The initial experience in management of tandem 
occlusions has been encouraging. 
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