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Case Report
Thalamic perforating artery stroke on computed tomography
perfusion in a patient with coronavirus disease 2019
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Emerging evidence suggests that patients with coronavirus disease 2019 (COVID-
19) are at risk of thromboembolic complications, including ischemic strokes. We
present a case illustrating the value of CT perfusion to identify acute small subcorti-
cal infarcts in a patient with COVID-19 admitted to an intensive care unit for bilat-
eral pneumonia and pulmonary embolism presenting with sudden right limb
weakness.
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Case presentation

A previously healthy 50-year-old man was admitted to
an intensive care unit (ICU) for COVID-19 with bilateral
pneumonia that required non-invasive ventilation and
vasoactive assistance. Pharmacologic therapy included
hydroxychloroquine, antiretrovirals, wide spectrum anti-
biotics and prophylactic anticoagulation with low dose
molecular weight heparin, which was discontinued
despite having subsegmental pulmonary embolism on
chest CT-angiogram due to severe upper gastrointestinal
bleeding. Two days later the patient had sudden right
ive Stroke Center, Department of Neurosci-
gust Pi i Sunyer Biomedical Research Insti-
a, Catalonia, Spain.; and †Department of
ic, Barcelona, Catalonia, Spain..
revision received May 13, 2020; accepted

ed in: Department of Neurology, Hospital

Institute of Neurosciences, Hospital Clínic,
celona, Spain. Tel. +34 932275400 2118. E-
cat, DESTELLER@clinic.cat,
MORRO@clinic.cat.

ed equally to this work

matter
rights reserved.
6/j.jstrokecerebrovasdis.2020.104974

ebrovascular Diseases, Vol. 29, No. 8 (August),
facial palsy with mild ipsilateral limb weakness, and the
stroke code protocol was activated. Neither nonenhanced
CT nor CT-angiography showed acute ischemic lesions or
proximal vascular occlusions. The perfusion maps
showed a small focal hypoperfusion in the paramedian
perforating vascular territory supplying the left medial
thalamus (Figure 1 A and B). This acute ischemic lesion
was confirmed in a 1.5T brain MRI study acquired
48 hours later, which also showed other 2 punctate acute
ischemic lesions in each cerebellar hemisphere (Figure 1C
and D). Intravenous thrombolysis was contraindicated
due to the recent digestive bleeding, but considering the
high thromboembolic risk in a patient with recent pulmo-
nary embolism and ischemic stroke, anticoagulation ther-
apeutic doses of unfractionated heparin were initiated,
and an inferior vena cava filter was placed. The patient
recovered from neurological deficits within 24 hours.
Discussion

Patients presenting with focal neurological deficits on
ICUs often lack a thorough neurological examination, and
stroke mimics are more difficult to rule out in such com-
plex patients. Different neurological complications such
as encephalopathy, seizures, and stroke have been
recently reported in patients with COVID-19.1 Patients
with severe COVID-19 infection present a deep proin-
flammatory state and endothelial dysfunction leading to
hypercoagulability and thromboembolic complications,
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Figure 1. CT perfusion maps show a typical pattern of hypoperfusion the left paramedian thalamic artery characterized by a focal delay in time to drain maps (A)
and a decreased cerebral blood flow (B). The MRI at 24 hours confirmed in the diffusion-weighted imaging a small ischemic lesion in the corresponding thalamic
area (C) and showed other 2 small ischemic lesions in bilateral posterior inferior cerebellar artery territories (D).
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including stroke.2 Recent small series of patients with
severe COVID-19 infection reported different radiological
patterns in patients with ischemic stroke, including large
vessel occlusions and small cortical infarcts.1, 3�5 How-
ever, occlusions in the territories of deep perforating arter-
ies have not been described before to our knowledge. The
incidence of such small infarcts may be underestimated in
patients with complex management in ICUs.
CT perfusion studies not only provide an estimation of

viable and damaged tissue in the ischemic tissue,6 but
also may unmask distal or deep perforating artery occlu-
sions despite normal findings on nonenhanced CT and
CT-angiography,7 or show non-vascular perfusion pat-
terns suggesting stroke mimics.8 This case illustrates the
value of CT perfusion to identify an acute ischemic stroke
in a patient with COVID-19 and normal nonenhanced CT
and CT-angiography. The finding on MRI of multiple
ischemic lesions within distant arterial territories suggests
a thromboembolic etiology or a prothrombotic state rather
than atherosclerotic small vessel disease.9 Anticoagulant
therapy has been recommended in such patients with a
pro-thrombotic state,2 but its efficacy in non-critical
patients should be tested in randomized trials.
In conclusion, CT perfusion studies may be useful to

identify small ischemic lesions and assist physicians in the
early therapeutic management including intensive care in
patients with suspected stroke and COVID-19. The inci-
dence and pathophysiology of stroke in patients with
COVID-19 should be investigated in large prospective
cohorts.
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