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The SARS-CoV-2 infected cases are increasing 
day by day, and there are approximately 80 million 
cases in the first week of January 2021 worldwide. 
Recently we all know in COVID-19, about 5-6% 
incidence of stroke reported in the two most exten-
sive studies [1,2]. Ischemic strokes are most com-
mon, and this might be due to prothrombotic state 
linked to SARS-CoV-2 virus. The mechanism and 
management protocol of stroke in COVID patients 
is still evolving. Till date as per best of our knowl-
edge, most of the reported cases are due to large 
vessel involvement, and it is worth to discuss the 
mechanism of small vessel lacunar stroke in such 
patients. We describe the clinical presentation, ra-
diological features, laboratory parameters and out-
come of COVID-19 patient.

A 60 yrs old female, who lost her husband just 
02 days before because of COVID-19 disease, ad-
mitted with fever, myalgia, throat pain and cough 
since 3-4 days and her nasal and throat swab RT 
PCR test positive for SARS-CoV-2 virus. The pa-
tient developed sudden onset weakness of left up-
per and lower limb on the 4th day of her admission 
to the hospital. She also developed slurring of 
speech and difficulty in swallowing with flattening 
of the left nasolabial fold. She is having a history 
of well-controlled hypertension for 05 years on 
medicine. Her NIHSS score was 09 at onset and no 
respiratory distress. CT head plain was done, 
which showed hypodensity at right corona radiata. 
The MR angiography brain was done, which shows 
the right corona radiata diffusion restriction sug-
gestive of lacunar infarct and normal large vessels. 
Her blood investigation shows normal total leuco-
cyte and platelets count. Her ESR was 14 mm/hr, 
CRP < 0.6 (n < 0.6 mg/dl), D dimer high 600 mg/l 

(n < 250), ferritin high 369.9 ng/l (n 10-291). Her 
ECG, ECHO and X-ray chest was normal. The pa-
tient has treated with Aspirin 150 mg with statin 
and Azithromycin 500 mg daily, Hydroxychloro-
quine 400 mg per day and RT feeding. She re-
mained stable, and her weakness improved to 
1-grade MRC in both upper limb and lower limbs
gradually and able to swallow over the next two
weeks. At 20th day of admission, her COVID-19
sample becomes negative, and she has discharged
at 30th day of admission.

Lacunar strokes are usually an acute presenta-
tion of the ongoing chronic process and less disa-
bling physically but not benign and 30% left de-
pendent [3]. There are several mechanisms by 
which lacunar stroke can occur like lipohyalinosis 
or fibrinoid necrosis, vasospasm, microemboli, ar-
teriolar endothelial dysfunction. The chronic small 
vessel disease (SVD) changes of white matter due 
to lipohyalinosis have not seen in our patient MRI, 
and neither vasospasm changes have seen. The mi-
croemboli causing small vessel ischemia leading 
to acute lacunar stroke in our patient could be possi-
ble due to prothrombotic state linked to SARS-CoV-2 
virus [4,5]. Several recent studies show higher D 
dimer and ferritin levels in COVID-19 patients 
which confirm the hypercoagulable state of these 
patients. Lacunar stroke by arteriolar endothelial 
dysfunction is the most acceptable mechanism. 
The vascular endothelium located between blood 
and brain tissue and the balance between endothe-
lial-derived coagulation fibrinolysis factors, of 
pro-and anti-inflammation, is essential for vascu-
lar homeostasis [6]. The SARS-CoV-2 virus enters 
the host by using the angiotensin-converting en-
zyme 2 (ACE2) receptors. These receptors are 
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found in the lung, heart, kidney, intestine and 
widespread throughout the brain (especially at the 
cardio-respiratory centre of the brain stem, motor 
cortex, raphe) and vascular endothelium [7,8]. 
There is evidence of direct viral infection of the 
endothelial cell, and diffuse endothelial inflamma-
tion results in widespread endothelial dysfunction 
leading to ischemia and tissue infarct [7]. Recently 
virus identified in postmortem sample of the brain 
in frontal lobe inside the neural cell body, vascular 
endothelium suggests breach in blood-brain barri-
er directly by a virus [9]. Inflammation may be as-
sociated not only with large-vessel atherosclerosis 
but also with the cerebral small-vessel disease. In 
our patient no signs of CNS angiitis (stenosis and 
dilatation of vessel ‘beading appearance’) seen in 
MR angiography neither abnormal laboratory pa-
rameters of systemic inflammation like CRP and 
ESR, those were normal. A study by Naser Mobar-
ra et al. concluded that the level of CRP at admis-

sion might have a clinical implication to identify 
those at a higher risk of death or recurrence [10]. 
Our patient has some of the unique features as 
compared to recently described cases of  
COVID-19 with stroke, like small vessel involve-
ment (lacunar stroke), low CRP and normal lym-
phocytes, and patient condition not very sick and 
had a stroke at the eighth day of the first symptom 
of COVID-19. 

To conclude, SARS-CoV-2 virus association 
with lacunar stroke in our patient is probably by 
causing small vessel endothelial dysfunction, and 
this gives insight towards further research on en-
dothelial cell stabilizing drugs. The use of prophy-
lactic antiplatelets, anticoagulants and statin in the 
patients of COVID-19 with one of the modifiable 
risk factors of stroke, as primary prevention, needs 
to be studied further.
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FIGURE 1. 1(a) MRI brain diffusion image shows diffusion restriction at right corona radiata; 1(b) FLAIR; 1(c) 
Angiography shows normal vessels
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