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Abstract

Background: We present atypical case of acute ischemic stroke in a young patient with COVID 19, requiring mechanical 
thrombectomy and intracranial stenting of underlying Intracranial Atherosclerotic Disease (ICAD).

Case Presentation: A 36-year-old Kuwaiti male, that was receiving therapy for COVID 19 bilateral pneumonia, developed 
left side weakness and neglect due to right MCA occlusion, National Institutes of Health Stroke Scale score was 18. Right cerebral 
ischemic lesion and occlusion of right MCA were confirmed by CT and CTA. The patient was shifted to thrombectomy capable 
center and thrombectomy was performed. The underlying stenosis of MCA was stented resulting in TICI 3 recanalization. Functional 
outcome at 90 days measured with modified Ranking scale was 0. 

Conclusion: Even though the evidence for stenting in these cohort is lacking in the literature, given the high rate of mortality of 
COVID-19 patients with acute cerebral ischemia, we advocate for stenting as it may provide beneficial outcomes, as occurred in our 
case. We believe that clinicians performing mechanical thrombectomies should consider more aggressive endovascular treatment 
for selected patients in the setting of COVID 19.
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Abbreviations and Acronyms: MCA: Middle Cerebral Artery; ICA: Internal Carotid Artery; LVO: Large Vessel Occlusion; ICAD: 
Intracranial atherosclerotic disease; TICI: Thrombolysis in Cerebral Infarction; mRS: modified Ranking scale; NIHSS: National 
Institutes of Health Stroke Scale; ASPECTS: Alberta stroke program early CT score; PCR: Polymerase Chain Reaction; DSA: Digital 
Subtraction Angiography; COVID 19: Coronavirus disease 2019; NECT: Non-enhanced Computed Tomography; CTA: Computed 
Tomography Angiography; SARS-CoV 19: Severe Acute Respiratory Syndrome Coronavirus 19

Introduction
Mechanical thrombectomy is well established treatment op-

tion for patients with acute ischemic stroke due to Large Vessel 
Occlusion (LVO). [1,2]. There is a growing body of published evi-
dence that the Coronavirus Disease 2019 (COVID 19), by producing  
procoagulable state, may be associated with acute ischemic stroke  

 
secondary to LVO [3,4]. Despite many challenges to the commence-
ment of this service in Kuwait, a pilot project in a ‘drip and ship 
model’ has been launched. We report the first case of young patient 
in whom COVID-19 disease in our opinion led to progression of In-
tracranial Atherosclerotic Disease (ICAD) leading to complete right 
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Middle Cerebral Artery (MCA occlusion and acute cerebral isch-
emia.

Case Summary
A 36-year-old Kuwaiti male with clinical history of diabetes 

mellitus type 2, hypertension and obesity was admitted due to bi-
lateral lung disease caused by Severe Acute Respiratory Syndrome 
Coronavirus 19 (SARS CoV 19) infection. Infection was confirmed 
by Polymerase Chain Reaction (PCR) test, laboratory tests (Table 1) 
and chest x-ray (Figure 1).

Table 1: Laboratory tests. 

Test Name   Results Reference Unit

WBC   12.6 3.7-11 109

Neutrophils   11.4 1.7-7.1 %

Lymphocytes   1.4 1-3.2 %

Eosinophils   0 0.1-0.5 %

RBC   5.24 4.3-6 109/L

Hct   0.4 0.39-0.55 LL

Hb 130 130-170 g/L

Platelet 359 150-440 109/L

D-Dimer   316 0-250 ng/mL

Fibrinogen 7.28  2.3-5.3  g/L

PT   14.3 13.2-16.4 Seconds

aPTT   40.3 24.5-36.6 Seconds

CRP   47 0-8 mg/L

Creatinine  134 74-115  mol/L

ALT   82 Oct-60 IU/L

AST   87 Oct-42 IU/L

Figure 1: Chest X Ray showing bilateral lung consolidation due to COVID 19 infection.

He was treated symptomatically in the medical ward with ox-
ygen via nasal prongs. Ten days after his swab he developed acute 
left side weakness and neglect. The National Institutes of Health 
Stroke Scale (NIHSS) was 18. Brain Non-Enhanced Computed To-

mography (NECT) and Computed Tomography Angiography (CTA) 
were performed, and signs of acute brain ischemia of right cerebral 
hemisphere were identified (ASPECT score 7) with acute occlusion 
of M1 segment of right MCA (Figures 2,3).
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Figure 2: Non contrast brain CT: Hyperdense right middle cerebral artery.

Figure 3: Non contrast brain CT: Insular “ribbon sign” and blooming of basal ganglia at the right side-early signs of cerebral ischemia.

Due to anticoagulation therapy, he did not receive tPA. The 
transfer to a thrombectomy-capable center was arranged with the 
neurointerventional team. After general anesthesia initiation in 

negative pressure room, digital subtraction angiography DSA was 
performed and occlusion of M1 segment of right MCA was con-
firmed (Figure 4a and 4b).
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Figure 4: Digital subtraction angiography (DSA): (A) Towns projection-occlusion of M1 segment of right MCA, (B) Lateral projection- occlusion 
of M1 segment of right MCA.

FlowGate2 balloon guide 8F (Stryker Neurovascular, Fremont, 
CA, USA) was introduced within right Internal Carotid Artery (ICA) 
and CAT 6 Distal Access Catheter (Stryker Neurovascular, Fremont, 
CA, USA) was placed up to supraclinoid segment of ICA. Occlusion 
was passed with microcatheter and microguide wire. First pass 

recanalization made with stent retriever EMBOTRAP™ 2 (CEREN-
OVUS, Johnson & Johnson Medical Co, US) size 5x33mm under 
double aspiration. Follow up angiography revealed Thrombolysis 
in Cerebral Infarction (TICI) grade 3 recanalization with remaining 
stenosis of proximal M1 segment of MCA (Figure 5a).

Figure 5: Digital subtraction angiography (DSA): (A) Anteroposterior projection- First pass recanalization with proximal stenosis, (B) 
Anteroposterior projection-Angioplasty of stented stenotic segment of right MCA.

Patient was loaded with Aspirin 500mg over naso-gastric tube 
and 0,4mcg/kg of Tirofiban as IV bolus. Bolus of Tirofiban was fol-
lowed with infusion of 0,1mcg/kg/min for next 24 hours. Stenting 
of MCA was done using Neuroform Atlas stent (Stryker Neurovas-
cular, Fremont, CA, USA) 3x15mm followed by angioplasty of the 

stent using Gateway PTA Balloon Catheter (Stryker Neurovascular, 
Fremont, CA, USA) 2,5x15mm (Figure 5b).

Symptoms-onset to admission to Ibn Sina hospital was 180 
minutes. Door to reperfusion time was 60 minutes and groin to 
reperfusion time was 18 minutes. Final angiogram, done 30 min-
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utes after stent placement, showed appropriate stent opening and 
complete reperfusion of MCA (Figure 6a and 6b).

24 hours later follow-up NECT and CTA revealed no hemor-
rhage or ischemic changes with preserved flow throughout the 
stent (Figure 7a and 7b).

Infusion of Tirofiban was discontinued and patient was load-
ed with 300mg of Clopidogrel. He continued with Aspirin 81mg 
and Clopidogrel 75mg once daily for three months. NIHSS score 
dropped to 2. Functional outcome at 90 days measured with mRS 
was 0.

Figure 6: Digital subtraction angiography (DSA): (A) Towns projection TICI 3 recanalization, (B) Lateral projection TICI 3 recanalization.

Figure 7: Follow up 24 hours (A) Non contrast brain CT: no infarctions or hemorrhage, (B) CT angiography: open stent and distal MCA.

Discussion
The usual presenting symptoms and signs of COVID-19 disease 

include fever, cough, and shortness of breath. However, reported 
series from Wuhan, China showed 36% of patients had neurolog-

ical manifestations. Acute cerebrovascular disease was reported in 
6% of severely affected patients [5]. Despite high reperfusion rates 
achieved by usage of different thrombectomy equipment and tech-
niques, reported mortality rates in patients with COVID 19 disease 
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remained high, ranging from 29% to 35% [6,7]. Moreover, ICAD 
accounts nearly to 50% of acute ischemic strokes in Asian popula-
tion making endovascular treatment even more challenging [8-10]. 
Besides genetic predispositions, our patient had other acquired 
ICAD risk factors such as hypertension, diabetes, and hyperlipid-
emia. By now different pathological mechanisms of cerebral isch-
emia in COVID-19 disease are proposed and some of them can ac-
celerate the atherosclerotic disease to complete vessel occlusion. 
The described mechanism includes hypercoagulable state, hyper-
serotonemia, cardiac damage followed by distal embolization and 
antiphospholipid syndrome [11]. Our patient had acute COVID-19 
lung infection which itself may be the reason of D-dimer elevation 
to 316ng/ml, however, it may be associated with thromboembolic 
complication as well. 

Angiotensin Converting Enzyme 2 (ACA 2) receptors are found 
in alveolar epithelium of the lungs, as well as in the vascular en-
dothelium [12]. Consequently, patients with severe COVID 19 may 
be at danger of thrombosis and cerebral ischemia, due to both 
hypercoagulable state and direct vascular endothelial injury that 
may lead to plaque rupture. Furthermore, autopsy studies done in 
stroke patients found high prevalence of non-stenotic atheroscle-
rotic plaques, 6% of which had superimposed thrombi therefore 
were considered casual in ischemic event [13]. Ischemic stroke in 
our patient is caused by MCA occlusion. TICI 3 recanalization was 
achieved after the first pass using stent retriever. Follow up DSA 
revealed remaining narrowing of proximal M1 segment of MCA, 
presumably atherosclerotic in nature. Recently published results of 
trial of intracranial stenting showed reasonably low risk of peripro-
cedural complications and death with intracranial stenting [14].

Even though intracranial stenting is still nor acclaimed as an 
initial treatment of intracranial atherosclerotic disease [15], the 
decision to stent MCA in acute setting was made on the grounds 
that activation of immune and inflammatory factors together with 
hypercoagulable state may be the reason of plaque disruption, 
serving as a source of thrombosis. In our opinion, leaving unstable 
plaque unsecured in COVID 19 positive patient carries more risks of 
re-occlusion and unfavorable outcome [16] and outweighs the risks 
of intracranial stenting. Considering that platelet count more than 
220g/L is one of the identified factors for early re-occlusions [16] 
and our patient’s platelet count reached 359g/L we opted for an 
aggressive anti-aggregation therapy. In support of our hypothesis 
that underlying atherosclerotic plaque rupture is in the etiology of 
MCA thrombosis and not material induced spasm, goes the fact that 
we noticed an insufficient stent expansion at the site of narrowing. 
An additional balloon angioplasty of the stent was necessary for full 
expansion. Our patient showed immediate neurological improve-
ment measured by NIHSS score drop from 18 to 8. He recovered 
from lung infection and brain stroke, and functional outcome at 90 
days, mRS was 0.

Conclusion
It is well known now that besides the respiratory system, 

COVID 19 significantly affects cardiovascular system and can lead 
to acute cerebral ischemia. Even though the evidence for stenting in 

these cohort is lacking in the literature, given the high rate of mor-
tality of COVID-19 patients with acute cerebral ischemia, we advo-
cate for stenting as it may provide beneficial outcomes, as occurred 
in our case. In addition, we believe that some key points, such as 
defining a binding algorithm, pointing out the factor time in acute 
stroke care and the importance of multidisciplinary stroke team are 
crucial at the beginning of the acute stroke care journey. We believe 
that clinicians performing mechanical thrombectomies should con-
sider more aggressive endovascular treatment for selected patients 
in the setting of COVID 19We take great pride in establishing the 
first such center in Kuwait with ongoing dedication to its further 
development.
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