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Abstract
Human coronaviruses have neuroinvasive capacities and may be neurovirulent by two main mechanisms: Viral replication into
neuronal or glial cells of the brain or autoimmune reaction with a misdirected host immune response In the present study, we
present clinical presentation and imaging finding in a coronavirus disease 2019 (COVID-19) patient who presented as a rare
isolated complication of severe intracranial hemorrhage to our institution, which has not been reported till date, in our knowledge.
A 64-year-old patient presented with the complaints of headache and altered mental status. CT brain reflected multiple cerebral,
left thalamic, and medullary hemorrhages. Antiphospholipid antibodies, IgM beta2 glycoprotein antibodies, and COVID antibodies
came out to be positive. Contrast enhanced magnetic resonance (CEMR) was performed to rule out the other complications
of COVID. CEMRI depicted multiple cerebral hemorrhages, involving the left thalamus, cerebellar hemispheres, and medulla.
Hence, the patient got infected with COVID-19 at some point of time but remained asymptomatic and now presented with late
complication of COVID as multiple cerebral and cerebellar hemorrhages.
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BACKGROUND
Due to the unprecedented times, the world witnessed
the pandemic with the surge of coronavirus disease
2019 (COVID-19). Recent reports have highlighted the
relationship between COVID-19 and cerebrovascular
disease (CVD). Although, ischemic CVD has been validated
to be a hypercoagulable state characterized by micro- and
macrovascular thrombotic angiopathy,[1,2] is more common
and is described in literature,[3-6] reports on hemorrhagic
CVD in these patients are limited and occasional.[7-10] The
paper presents the clinical presentation and imaging finding
in a COVID-19 patient who presented as a rare isolated
complication of severe intracranial hemorrhage (ICH) to
our institution, which has not been reported till date, in
our knowledge.
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Human coronaviruses have neuroinvasive capacities and
may be neurovirulent by two main mechanisms [11-13] Viral
replication into neuronal or glial cells of the brain or
autoimmune reaction with a misdirected host immune
response.[14]

CASE PRESENTATION
On put date, the neurology department of our hospital
reported a 64-year-old patient with the complaints of
headache and altered mental status. Classic Framingham
risk factors such as advanced age, being male, and preexisting illnesses of diabetes mellitus, which are wellestablished risk factors for vascular degenerative changes,
were present. The patient was not on any form of
anticoagulation therapy. There was no history of recent
or remote head trauma.
On physical examination, the following observations
were made:-spontaneous response to eye opening (E4),
no response to painful stimulus (M1), and no verbal
response (V1), that is, glasgow coma scale of 6 and a
fever of 100.3 F.

Corresponding Author: Dr. Jipsa Anand, Department of Radiology, Bijendra Multispeciality Hospital, Ropar, Punjab, India.

1

International Journal of Scientific Study | March 2022 | Vol 9 | Issue 12

Anand, et al.: Intracerebral hemorrhage

came out to be positive. Because of ongoing COVID-19
pandemic and positive APLA, COVID antibodies and
NCCT chest were performed. CT chest came out to
be normal while antibodies were positive. Hence, the
conclusion drawn was as follows:- The patient got infected
with COVID-19 at some point of time but remained
asymptomatic and now presented with late complication
of COVID as multiple cerebral and cerebellar hemorrhages
as observed on NCCT [Figure 1].

Figure 1: Non contrast computed tomography head shows multiple
foci of cerebral hemorrhages, also involving the left thalamus

Contrast enhanced magnetic resonance imaging (CEMRI) was
performed to rule out the other complications of COVID.
CEMR depicted multiple cerebral hemorrhages, involving the
left thalamus, cerebellar hemispheres, and medulla [Figures 2
and 3]. No abnormal meningeal/parenchymal enhancement
on post-contrast scans was found.

DISCUSSION

Figure 2: GRE and FLAIR images of the brain taken at the level
of basal ganglia shows multiple cerebral hemorrhages

The common imaging findings across all the articles
is acute infarction that is prognostic marker of a poor
result in COVID-19[15] hospitalized patients seconded
by diffuse white matter abnormality, consistent with
leukoencephalopathy, with parenchymal microhemorrhages.
Isolated ICH was noted in the above case reported by us
with no associated infarction, white matter changes, and
abnormal parenchymal enhancement.
COVID-19 can have association with a type of
leukoencephalopathy which is particularly characterized
by the presence (existence) of microhemorrhages. This
might be a consequence of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) CNS infection or
a secondary effect of a generalized COVID-19 (such as
hypercoagulability).[16]

Figure 3: Pre- and post-contrast T1W images shows multiple foci
of intracerebral hemorrhages with no post-contrast enhancement

Furthermore, laboratory investigation of complete
blood count and COVID antigen was sent, and also
head non contrast computed tomography (NCCT) was
conducted.
The complete blood work showed thrombocytopenia
and deranged coagulation profile. NCCT brain reflected
multiple cerebral, left thalamic and medullary hemorrhages.
The COVID antigens were negative.
In view of deranged coagulation profile, vasculitis workup,
antiphospholipid antibodies (APLA), and IgM beta2
glycoprotein antibodies were ordered, and the result

As observed and speculated by Nicholson et al., [17]
multifocal, predominantly petechial hemorrhages in
patients with COVID-19 may have resulted from diffuse
thrombotic microangiopathy, which has previously been
reported to cause similar abnormalities[18] and can also
lead to PRES.[19]
Relatively, high percentage of neurologic involvement
can be accounted by neurotropism of coronavirus.[20,21]
In addition, other explanations shouldn’t be secluded:
Wide expression of the angiotensin-converting enzyme 2
(ACE2) receptor on endothelial cells in the brain.[22,23] This
has been showed by few studies available and can activate
a cytokine storm that recruits macrophages and causes
inflammatory reactions similarly as vasculitis. Moreover,
there is possibility that ICH may be linked with arterial
hypertension catalyzed by binding pf ACE2 receptors with
SARS-CoV-2 and thrombocytopenia.[24,25]
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From the recent study conducted by Cheruiyot, [26]
hemorrhage involving multiple cranial compartments was
reported in 14 cases (9.5%). Single compartments were
involved in the rest, with intraparenchymal hemorrhage
being the most common variety (62.6%), followed by
sub-arachnoid hemorrhage (15.0%), subdural hemorrhage
(11.6%), and intraventricular hemorrhage(1.4%).

CONCLUSION
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Although neurological complications such as acute
infarction and diffuse white matter abnormality are
relatively common among COVID-19 patients, case of
isolated ICH is rare. Early identification of patients at risk
of developing ICH, particularly with comorbid conditions,
may be important to improve outcomes.
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