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Abstract

Coronavirus disease 2019 (COVID-19) is a viral iliness caused by the novel severe acute respir-
atory syndrome coronavirus 2 (SARS-CoV-2). There is worldwide emerging evidence of multi-
system involvement including different neurological manifestations in COVID-19 patients. As
a result, healthcare systems worldwide are not only experiencing diagnostic but also therapeu-
tic and prognostic challenges with COVID-19-related complications. Cerebral microbleeds and
leukoencephalopathy have been described in COVID-19 patients; although the mechanism
remains unknown, possibilities include endotheliitis with thrombotic microangiopathy, exces-
sive inflammation, prolonged respiratory failure, and hypoxemia. We describe here the clinical,
radiological, and laboratory findings as well as the 90-day outcome of a 72-year-old gentleman
who presented with severe SARS-CoV-2 infection, leading to diffuse cerebral microhemor-
rhages and ischemic infarct causing severe morbidity. He was tested positive for COVID-19
confirmed by reverse transcriptase polymerase chain reaction.
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Case Presentation

A 72-year-old gentleman, with no known past medical history and no history of trauma,
was admitted with fever, dyspnea, dry mucous membranes, and tongue ulceration. He was
tachypneic with respiratory rate 29/min, hypoxic with O, saturation 80% on room air, im-
proved to 92% on 10 L/min O, temperature 37.6°C, tachycardic with heart rate 120 bpm and
blood pressure 120/83 mm Hg. He was admitted to the ICU, initially managed with continuous
positive airway pressure and then started on 15 L/min O». His admission blood tests showed
high inflammatory markers including white cell 18 x 103/uL (reference 4-10 x 103/uL), neu-
trophils 14 x 103/fL (reference 2-7 x 103/fL), CRP 225 mg/L (reference 0-5 mg/L), ferritin
6,166 pg/L (reference 30-553 pg/L), D-dimer 1.5 mg/L (reference 0-0.49 mg/L), IL-6
65 pg/mL (reference <7 pg/mL), LDH 588 U/L (reference 135-225 U/L), and lymphocytes
0.5 x 103/uL (reference 1-3 x 103/uL); chest X-ray revealed bilateral lower zone infiltrates.
Coronavirus disease 2019 (COVID-19) reverse transcriptase polymerase chain reaction was
positive. ECG showed sinus tachycardia with a rate of 140 bpm.

The patient was treated as per local COVID-19 treatment protocol and was also given
prophylactic low-molecular-weight heparin (LMWH). He deteriorated over the next 2 days
and became agitated, more dyspneic, and delirious. Chest X-ray showed worsening bilateral
infiltrates with left lower zone collapse and consolidation. He developed acute respiratory dis-
tress syndrome secondary to COVID-19 which led to intubation while being in the ICU. As
part of investigations for acute delirium to rule out a cerebral cause, a noncontrast CT of
the head (Fig. 1a) was performed which did not demonstrate any acute pathology. His renal
functions on admission showed urea 17 mmol/L (reference 2.8-8.1 mmol/L) with creatinine
152 pmol/L (reference 62-106) which gradually deteriorated to urea 38 mmol/L and creati-
nine 223 pumol/L. He developed sepsis with multiorgan failure. He needed renal dialysis on a
PRN basis for acute kidney injury. He remained intubated for 3 weeks and as it was difficult to
wean him off ventilator support; he needed tracheostomy.

After tracheostomy, his conscious level remained low and he was noticed to have loss of
movement in the left arm. On examination, he was drowsy with slow grimace to painful stim-
uli. His Glasgow Coma Scale score was E1VTM4. His pupils were slowly reactive. The left upper
limb showed power 0/5, some movement in the right arm, but not to painful stimulus, and
absent movement in both lower limbs with equivocal bilateral planters.

Noncontrast MRI and MRA of the head were performed (Fig. 1b-e) which revealed two
acute to early subacute lacunar infarcts in the right frontal deep white matter and a few small
FLAIR hyperintense foci in the bilateral periventricular white matter with no significant ste-
nosis or occlusion of the intracranial arteries. Susceptibility-weighted imaging (SWI) (Fig. 1f-
h) further demonstrated multiple microhemorrhages diffusely distributed in the bilateral cor-
tical-juxtacortical regions, deep white matter, basal ganglia, the corpus callosum, the brain
stem, and the cerebellum, a pattern seen in COVID-19-related cerebral manifestations.

Cerebrospinal fluid workup was negative for infectious or inflammatory meningitis or en-
cephalitis and negative for coronavirus polymerase chain reaction assay. We continued pro-
phylactic LMWH in view of critical COVID-19 infection as venous thromboembolism prophy-
laxis while carefully monitoring his neurological status. His condition did not change after-
wards. It has been 3 months since the onset of his symptoms. He needs specialized nursing
care as a tracheostomized patient with a low Glasgow Coma Scale score and a modified Rankin
scale score of 5.
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Discussion

COVID-19 is caused by the novel severe acute respiratory syndrome coronavirus 2 (SARS-
COV-2) which primarily targets the respiratory system. However, we are seeing emerging ev-
idence of different prominent neurological complications in patients with COVID-19. COVID-
19-associated cerebral microbleeds and diffuse leukoencephalopathy have been described;
the pathophysiological mechanisms of these manifestations remain unknown, but possibili-
ties include endotheliitis with thrombotic microangiopathy and prolonged respiratory failure
and hypoxemia [1-3].

Critical illness-associated cerebral microbleeds are only detected by blood-sensitive MRI
sequences. This is a rare condition reported in patients with acute respiratory failure, requir-
ing mechanical ventilation and sometimes undergoing extracorporeal membrane oxygenation
[4]. There have been case reports and series describing juxtacortical and callosal microbleeds
in critically ill COVID-19 patients [2, 3, 5].

Patients who developed delayed posthypoxic leukoencephalopathy have shown similar
white matter microhemorrhages with predominant distribution in the juxtacortical white
matter and corpus callosum, which are thought to be related to severe hypoxia [6]. Similar
cerebral microbleeds have been described in high altitude exposure, possibly relating to hyp-
oxemia and disruption of the blood-brain barrier [7]. Alternatively, small vessel vasculitis can
also potentially lead to multiple microhemorrhages. Callosal microhemorrhages resemble
those seen with posttraumatic diffuse axonal injury [2], but clearly in our patient, there was
no history of trauma.

Patients with COVID-19-related cerebral microbleeds and/or leukoencephalopathy have
critical illness with high mortality, longer hospital stay, and poor functional outcome [3, 8].
Our patient with findings of cerebral microbleeds with COVID-19 had critical illness with high
burden of inflammation, as he needed prolonged ventilatory support and hospitalization. His
acute infarct was managed conservatively and antiplatelets were not initiated in view of the
large number of microbleeds with fear of their conversion to macrobleeds. He was treated as
per local COVID-19 treatment protocol including LMWH as venous thromboembolism pro-
phylaxis while carefully monitoring his neurological status.

In a series of 16 patients who had COVID-19-related neurological manifestations and un-
derwent MRI of the head, 11 patients showed punctate hemorrhages on MRI-SWI sequences.
One patient died and had a postmortem, which showed numerous punctate hemorrhages in
the cortical gray-white matter junction and in the deep white matter corresponding to MRI-
SWI, but also showed microscopic ischemic lesions which were not present on MR], likely due
to their small size relative to the spatial resolution of clinical diffusion-weighted imaging [9].

Currently, worldwide COVID-19 mortality is 5% with 1% critically ill inpatients, but we
do not have significant data regarding the morbidity caused by virus. We think that the rate of
morbidity due to SARS-COV-2-related complications, including neurological manifestations, is
higher, with significant financial and social implications in the near future. We need to recog-
nize these neurological manifestations early during disease. As evidence is still accumulating,
we need to establish the pathophysiological mechanisms as well as appropriate treatment for
these neurological complications in COVID-19 patients.
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Conclusion

Our patient with critical illness due to SARS-COV-2, unfortunately, has achieved poor
functional outcome. We have limited knowledge of COVID-19-related neurological manifesta-
tions and their appropriate management. We need further research and clinical trials to ad-
dress these issues to achieve the best possible outcome for our patients.
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Fig. 1. a Axial CT section of the head at the level of the corpus callosum with no obvious hemorrhage or
infarct. b, ¢ Axial diffusion-weighted image and corresponding apparent diffusion coefficient map showing
two foci of acute to early subacute lacunar infarcts in the right frontal white matter (white arrows). d Axial
FLAIR image revealing a few small hyperintense foci in the bilateral periventricular and subcortical white
matter. e Three-dimensional time of flight maximum intensity projection reconstruction of the intracra-
nial arteries showing no significant stenosis or occlusion of the intracranial arteries. f~h Axial suscepti-
bility-weighted images at different levels demonstrating multiple microhemorrhages diffusely distributed
throughout the brain parenchyma, including the basal ganglia and the corpus callosum.
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