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Hemorrhagic Neurologic Manifestations in COVID-19:
An Isolated or Multifactorial Cause?

We read with great interest the article by Nicholson et al1

that described 4 patients with coronavirus disease 2019
(COVID-19) presenting with parenchymal hemorrhages during
their critical care admission. We agree with the authors’ proposal
that a thrombotic microangiopathy may cause hemorrhagic neu-
rologic manifestations in COVID-19. This is supported by imag-
ing features of coagulopathy and endothelial dysfunction in
multiple organ systems observed in such patients. However, there
remains a degree of uncertainty with regard to potentially shared
underlying pathophysiologic mechanisms in the critically ill
COVID-19 cohort.

Herein, we present 2 male patients with COVID-19 (48 and
65 years of age) with CT findings of isolated intraventricular
hemorrhage (IIVH) during their prolonged critical care admis-
sion. Both patients were treated for COVID-19-related respira-
tory failure, requiring mechanical ventilation, and were placed on
Continuous Veno-Venous Hemofiltration (CVVH; https://www.
massgeneral.org/medicine/nephrology/treatments-and-services/
cvvh). Neither patient required extracorporeal membrane oxy-
genation. The platelet count, prothrombin level, and activated
partial thromboplastin times were within the normal referenced
ranges. At least 2 weeks into the admission, CT of the head was
performed due to reduced consciousness levels despite a sedation
hold. CT revealed a dependent hyperdense fluid level in the occi-
pital horn, consistent with IIVH. Noninvasive angiography (CT/
MR imaging) did not reveal any underlying vascular abnormality.
Findings of MR imaging of the head (48-year-old patient) showed
cerebral microbleeds (CMB) in the splenium of the corpus cal-
losum and subcortical white matter (Figure). Transient T2-
weighted hyperintensity (resolved on subsequent MR imaging 2
weeks later) was evident in the splenium of the corpus callosum
without diffusion restriction or pathologic enhancement. A trans-
thoracic echocardiogram excluded features of infective endocar-
ditis. Both patients recovered from their acute respiratory illness
sufficiently for hospital discharge.

IIVH as a presenting feature on CT imaging is a compara-
tively rare entity in adults, accounting for about 3% of all

intracranial hemorrhages, with coagulopathy as a known risk
factor. No underlying cause may be identified in up to 25%–

46% of patients.2 Most interestingly, both patients with IIVH
had normal coagulation parameters. The hyperinflammatory
syndrome or “cytokine storm” strongly associated with
severe COVID-19 infection could explain the transient sple-
nial lesion demonstrated.3 The observed CMBs are atypical

FIGURE Axial images of the 48-year-old male patient. A, Un-
enhanced CT demonstrates isolated intraventricular hemorrhage
(black arrow). B, Susceptibility-weighted imaging shows microbleeds
in the subcortical white matter, splenium, and genu of the corpus cal-
losum (white arrowhead). C, T2-weighted image shows the splenial
hyperintense lesion (white circle). D, T2-weighted imaging shows reso-
lution after 2 weeks.
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for hypertensive or amyloid angiopathy causes. Instead,
thrombotic microangiopathy and endotheliitis, also
described in relation to COVID-19, may be contributory
factors in sepsis/critical illness-related CMBs. However,
corpus callosal CMBs have been reported in patients with
acute respiratory distress syndrome with a resemblance seen
in CMB-related high-altitude exposure, sharing a common
underlying etiology of hypoxemia.4 This resemblance could
similarly explain the findings in our case. Other variables
that may influence the presence and/or extent of microhe-
morrhage in patients with COVID-19 include therapeutic
anticoagulation (for pulmonary embolus or renal support)
and raised cerebral venous pressure due to ventilator
measures to optimize alveolar recruitment and patient
oxygenation.

The exact etiology of the presented cryptogenic IIVH and
CMB demonstrated in patients with COVID-19 remains unclear.
Indeed, it is likely that shared pathophysiologic mechanisms are
responsible for the various neurologic manifestations of COVID-
19, particularly in the critically unwell.
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