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Abstract

Coronavirus disease 2019 (COVID-19) is an infectious disease caused by severe acute respira-
tory syndrome coronavirus 2. COVID-19-associated thrombotic events are recognized. A wide
variety of neurological presentations have been recently documented. We report the first case
of COVID-19 presenting with generalized seizure secondary to cerebral venous sinus throm-

bosis. © 2020 The Author(s)
Published by S. Karger AG, Basel

Introduction

Coronavirus disease 2019 (COVID-19) is an infectious disease caused by severe acute res-
piratory syndrome coronavirus 2. Its was first reported in Wuhan, China in December 2019.
On March 12, 2020 the World Health Organization (WHO) declared COVID-19 a pandemic.
According to the WHO situation report of May 16, 2020 there are over 4 million confirmed
COVID-19 cases and over 300,000 deaths in 216 countries [1].

The typical presentation of COVID-19 can range from mild to severe respiratory illness
[2]. However, recently a wide variety of neurological presentations including seizures have
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been reported [3]. Several recent studies suggest hypercoagulable state in patient presenting
with COVID-19 [4]. We report the first case of COVID-19 presenting with generalized seizure
secondary to cerebral venous sinus thrombosis (CVST).

Case Presentation

A 30-year-old man, previously fit and well, was brought to the emergency department
with four episodes of witnessed generalized tonic clinical seizures. He had been well prior to
the event, with no neurological or respiratory symptoms, and there was no history of similar
episodes in the past.

On examination the patient was conscious and oriented, temperature was 36.6°C, blood
pressure was 139/81 mm Hg, respiratory rate was 18 per minute, and oxygen saturation was
99% on room air. He had no neurological focal deficit. Laboratory results showed lymphocy-
topenia 0.61 x 109/L (normal 1.0-4.5 x 109/L), raised prothrombin time 15.1 s (normal 9-
12 s), raised D-dimer 0.75 mg/L FEU (normal <0.45 mg/L FEU) and slightly raised AST 44 U/L
(normal 0-40 U/L). The rest of liver function test, renal profile, and C-reactive protein were
within normal limits. Ferritin was 91.0 pg/L (normal 48-420 pg/L). Serology for hepatitis B
surface antigen and hepatitis C antibody was negative. HIV test was also negative. Protein C
and S activity, lupus anticoagulants, and anticardiolipin antibodies were all negative. A naso-
pharyngeal COVID-19 swab taken as per hospital screening protocol was positive. Chest X-ray
was normal, with no evidence of ground glass opacities or consolidation.

A CT scan of the head showed a small hypodense lesion in the right temporal lobe anteri-
orly with mild surrounding edema and mass effect. Tiny foci of hyperdense hemorrhage were
seen within the lesion and in the adjacent Sylvian fissure (Fig. 1). MRI showed that the lesion
was a hematoma with susceptibility weighted imaging showing blooming hypointense blood
products in the lesion and subarachnoid hemorrhage in the Sylvian fissure (Fig. 2). Postcon-
trast thin 3D T1 MPRAGE images showed nonocclusive filling defects suggestive of clots
within the right sphenoparietal venous sinus at the anterior temporal pole (Fig. 3). A postcon-
trast MR venogram of the head showed nonocclusive venous thrombosis of the torcula, left
transverse sinus, and sigmoid sinus, extending to occlude the proximal part of the left internal
jugular vein (Fig. 4).

Seizures were controlled with levetiracetam 500 mg twice daily. Following the MRI re-
sults, the patient was commenced on subcutaneous low-molecular-weight heparin 1.5 mg/kg
body weight for the first 48 h and subsequently changed to rivaroxaban 15 mg twice daily for
the first 3 weeks, then 20 mg daily for a minimum of 3 months. He did not require any treat-
ment for COVID-19 as he remained asymptomatic. He remained stable through the course of
admission and was discharged to a quarantine center.

Conclusion

COVID-19 is an ongoing global health threat. It is apparent that some patients with COVID-
19 present with only neurological symptoms as opposed to the typical triad of fever, cough, or
dyspnea. Several recent studies suggest hypercoagulable state in patients presenting with
COVID-19, increasing the risk of developing arterial and venous thrombosis [4].

The incidence of CVST has been reported as being between 2 and 5 million per year [5].
Unlike arterial stroke that is more prevalent in the elderly, CVST typically affects young adults,
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with a mean age of 35 years, and is more common in women than in men (3:1) because of sex-
specific risk factors [6]. Seizures are the presenting feature of CVST in 12-32% of patients,
while up to 44% of patients may have seizures in the early stage of the disease [7, 8].

There is emerging evidence of a higher number of thrombotic complications in COVID-19
patients. Our patient did not have any inherited or acquired risk factors for CVST. Presence of
lymphocytopenia and high D-dimer in our patient could demonstrate hypercoagulable state
as observed by Cui et al. [4] in their study looking at the prevalence of venous thromboembo-
lism in COVID-19 patients. This case highlights the importance of considering COVID-19 a pos-
sible risk factor for CVST. Physicians also need to be aware that COVID-19 could present with
neurological manifestation like seizures, even in absence of typical symptoms.
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Fig. 1. A CT scan of the head showed a small hypodense lesion in the right temporal lobe anteriorly (arrow-
head) with mild surrounding edema and mass effect. Tiny foci of hyperdense hemorrhage were seen within
the lesion (horizontal arrow) and in the adjacent Sylvian fissure (vertical arrow).
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Fig. 2. MRI of the head showed that the lesion was a hematoma, with susceptibility weighted imaging show-
ing blooming hypointense blood products in the lesion (arrowhead) and subarachnoid hemorrhage in the
adjacent Sylvian fissure (arrow).

Fig. 3. Postcontrast thin 3D T1 MPRAGE image showed nonocclusive filling defects suggestive of clots
within the right sphenoparietal venous sinus at the anterior temporal pole (thin arrow). Note the normal
contrast-filled left sphenoparietal sinus for comparison (thick arrow).
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Fig. 4. A postcontrast MR venogram of the head showed nonocclusive venous thrombosis of the torcula
(vertical thin arrow), left transverse sinus (thick arrow), and sigmoid sinus (horizontal thin arrow), ex-
tending to occlude the proximal part of the left internal jugular vein (arrowhead).
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