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LETTERS

COVID-19 Related Central Nervous System Vasculopathy:
Beyond Vasculitis

Iread with great interest the article by Hanafi et al1 reporting the
case of a patient with coronavirus disease 2019 (COVID-19) who

developed multiple focal supra- and infratentorial ischemic lesions
involving the periventricular white matter, basal ganglia, cerebellar
peduncles, and the corpus callosum. The authors considered
hypoxic-ischemic injury as an unlikely mechanism, given the tem-
poral mismatch between hypoxemia and neurologic deterioration,
as well as imaging studies excluding involvement of the striatum
and brain cortex. They also excluded a prothrombotic state because
coagulation panel findings were normal. Because there was an
association between ischemic and hemorrhagic lesions with patchy
enhancement after intravenous contrast administration, the possi-
bility of injury to small intracranial vasculature in the distribution
of distal perforating arteries in a pattern suggestive of vasculitis
was suggested.

I would like to share some comments on this case, in the hope
of adding some more useful insights.

In Severe Acute Respiratory Syndrome coronavirus 2 (SARS-
CoV-2) infection, vascular injury can occur through 2 potentially
complementary mechanisms: direct, resulting from the virus affin-
ity to angiotensin-converting enzyme-2 expressed by endothelial
cells;2 and indirect, due to a misdirected host immune response
inducing coagulopathy and vasoconstriction.3 Despite having a
negative coagulation panel, the patient had elevated C-reactive pro-
tein (60mg/L) and, very likely, a cytokine storm, as severely ill
patients with COVID-19 typically present with it;4 these are known
inflammatory markers that potentially induce hypercoagulability4

and endothelial cell injury per se. Moreover, Hanafi et al1 could
have stated which specific coagulation/inflammatory parameters
were determined, as there are many described in the literature as

being abnormally high in patients with COVID-19, such as ferri-
tin, D-dimer, or lactate dehydrogenase levels.

Simultaneously, to assertively diagnose vasculitis, one should
document vessel lumen irregularities and, most important, vessel
wall inflammation. Given the apparent small-vessel involvement,
due to the topographic distribution of the aforementioned ischemic
lesions, digital subtraction angiography could have been performed
to characterize potential distal vessel irregularities (in this context, a
more sensitive technique than 3D time-of-flight MRA); moreover,
despite less sensitivity for small-vessel involvement, vessel wall MR
imaging should ideally have been performed to search for concen-
tric vessel wall enhancement, a known direct sign of regional mural
inflammation. Therefore, in this case, the association of ischemic/
hemorrhagic lesions and the patchy enhancement pattern is, in my
opinion, insufficient to establish the diagnosis of vasculitis.

Therefore, I believe one should be cautious and more conserva-
tive and describe this condition as a COVID-19 related vasculop-
athy, potentially induced by a misdirected host immune response
in a probable setting of a cytokine storm.
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