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The SARS Covid-19 pneumonia became a pandemic in 2019 affecting millions worldwide and carried a
significant high mortality rate. The common presentation of this novel virus is upper and lower respira-
tory tract infection. However, its popularity as neuropathogen has increased dramatically. Patient pre-
sents a wide range of symptoms. We report a case of Covid-19 encephalitis which was incidentally
found to have cerebral venous sinus thrombosis, presented with acute delirium and then developed
new onset seizures.
� 2021 International Hemorrhagic Stroke Association. Publishing services by Elsevier B.V. on behalf of
KeAi Communications Co. Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Coronavirus disease 2019 (COVID-19) is a disease with a signif-
icantly broad spectrum of presentation and clinical syndromes.
This novel infectious disease has been associated with acute respi-
ratory distress syndrome (ARDS), thromboembolic syndrome, sev-
ere metabolic syndromes, severe acute tubular necrosis, electrolyte
abnormalities, neurologic syndromes and cardiac events, including
myocarditis and arrhythmias.1–3 COVID-19 possesses neuroinva-
sive potentials, which makes the central nervous system (CNS)
an important target.4

Cerebral venous sinus thrombosis (CVST) is an uncommon con-
dition and can occur as a result of various genetic or acquired risk
factors. Infections are one of the most important etiological factors
in development of cerebral venous sinus thrombosis. Neurological
manifestation of COVID-19, encephalitis and thrombotic event
CVST have been progressively appreciated.
2. Case report

A 30 years old gentleman presented with history of acute delir-
ium and on arrival developed generalized tonic-clonic seizures. He
had history of body aches and fever one week prior to presentation.
There was no history of hypertension, diabetes mellitus or drug
intoxication.
His presenting GCS was 12/15 (E3, M5, V3). On examination he
was afebrile, there were no signs of meningeal irritation. There was
no focal deficit and cranial nerve examination was also
unremarkable.

The initial laboratory testing including hematology, biochem-
istry and coagulation profile was normal. CT-Brain without con-
trast was unremarkable. As patient had history of prior fever and
body aches, COVID-PCR was sent immediately (reporting takes
2–3 days). Lumbar puncture was performed and management
started on lines of viral encephalitis i.e. IV fluids and antiepileptic
were given along with IV acyclovir which was started empirically.
Cerebral spinal fluid (CSF) showed WBC 19, mainly lymphocytic
95%, protein 92.8 (<45), Glucose 64.2 (40–70) BSR 110 mg/dL.
CSF for gram staining and AFB staining was negative and no growth
was obtained on culture. Patient’s GCS improved to 15/15 and sei-
zures were controlled within 48 h after the initiation of therapy.

Meanwhile MRI-brain with contrast was done (on 4th day of
admission) which showed partial thrombi of superior sagittal
sinus, vein of Galen, bilateral transverse sinus and left proximal
sigmoid sinus, sequel of COVID-19. (Figs. 1 and 2). He was imme-
diately put on oral anticoagulation, Rivaroxiban 15 mg in morning
and evening dose for 21 days followed by 20 mg for 3 months.
Before starting anticoagulation thrombophilia, workup was sent.
Thrombophilia work up including Lupus anticoagulation, Factor –
V Leiden, Anti thrombin III, Protein C and S stands negative
(Table 2). Later his COVID-PCR nasal swab came out positive and
PCR for HSV I and II was not detected in CSF sample.
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Fig. 2. Sagital T1 with contrast showing thrombosis in superior sagittal sinus.

Fig. 1. Comparison of T1 with and without contrast images showing bilateral transverse filling defect.
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3. Discussion

With the progression of COVID-19, reports of neurological man-
ifestations are increasing. These manifestations can be associated
as direct effects of the virus on the nervous system, para-
infectious or post-infectious immune-mediated disease, and neu-
rological complications of the systemic effects of COVID-19. Over
a 3-weeks period,5 39 (31%) patients had altered mental status,
which included 16 (13%) with encephalopathy (of whom seven
[6%] had encephalitis), and 23 (18%) with a neuropsychiatric diag-
nosis, including ten (8%) with psychosis, six (5%) with neurocogni-
tive (dementia-like) syndrome, and four (3%) with an affective
disorder. Notably, 77 (62%) patients had a cerebrovascular event:
57 (46%) ischemic strokes, nine (7%) intracerebral hemorrhages,
and one (<1%) CNS vasculitis, and ten (8%) other cerebrovascular
events are seen in one registry.5
The main concern for SARS-CoV-2 infection concern the routes
of entry into the nervous system and the relative contribution of
viral infection versus host response to the subsequent damage as
with other neurotropic viruses.

One possible mechanism is viral entry to the brain through the
olfactory bulb—the only part of the CNS not protected by Dura—
could be one conceivable route for SARS-CoV-2, especially given
the anosmia in COVID-19.6 This entry route is thought to be used
by the herpes simplex virus, the most common cause of sporadic
viral encephalitis.7

Alternative entry routes include carriage across the blood–brain
barrier, following viraemia, or through infected leukocytes.8 The
angiotensin converting enzyme 2 receptor, to which SARS-CoV-2
binds for entry into cells,9 is found in brain vascular endothelium
and smooth muscle.10 SARS-CoV-2 replicates in neuronal cells
in vitro.11 One proposed criterion for diagnosis of encephalitis is
given in (Table 1) according to which our patient falls in probable
criteria.

The treatment of COVID-19-related encephalitis is mainly sup-
portive. A variety of treatments, including high-dose IV steroids, IV
immunoglobulin, and immunomodulators (e.g., rituximab), have
been tried in various cases, with somewhat limited outcomes.17

CVST is an uncommon condition. There are several cases
reported in literature of CVST and COVID 19.

It has several risk factors including genetic and acquired. CVST
has a favorable prognosis if diagnosed and treated early. SARS-
CoV-2 is known to produce a thrombophilic state. Early indicators
suggest that cerebrovascular disease in COVID-19 might be due to
a coagulopathy. SARS-CoV-2 can cause damage to endothelial cells,
activating inflammatory and thrombotic pathways.9 Endothelial
cell infection or monocyte activation, up regulation of tissue fac-
tors, and the release of micro particles, which activate the throm-
botic pathway and cause microangiopathy, might occur for SARS-
CoV-2 as for other viruses.12,13 Monocyte activation is postulated
to constitute part of the secondary haem phagocytic lymphohisti-
ocytosis described in severe COVID-19.14 Thrombocytopenia with
elevated D-dimer and C-reactive protein in severe COVID-19 and
stroke are consistent with a virus-associated micro angiopathic
process.15 Endothelial dysfunction can potentially lead to



Table 2
Thrombophilia screening tests.

Tests Patient’s results Normal value

LUPUS anticoagulant (LA1) 46 35–53 s
Antithrombin-III 80 75–125% activity
Factor V Leiden 1.1 >0.80
ProC Normalise Ratio 1.5 >0.80
PCAT 141.0 85–200 s
PCAT/O 43.0 35–55 s
ANTI Cardiolipin Antibodies IgG 2 <10 GPL-U/mL
Anti Cardiolipin Antibodies IgM 1 <7 GPL-U/mL

Table 1
Sars-COV-2 meningitis, encephalitis, myelitis, or CNS vasculitis.18

Confirmed:

1) SARS-CoV-2 detected in CSF or brain tissue y or evidence of SARS-CoV-2-specific intrathecal antibody; and
2) no other explanatory pathogen or cause found
Probable:

1) SARS-CoV-2 detected in respiratory or other non-CNS sample,� or evidence of SARS-CoV-2-specific antibody in serum indicating acute infection;§ and
2) no other explanatory pathogen or cause found
Possible:
Patient meets suspected case definition of COVID-19 according to national or WHO guidance based on clinical symptoms and epidemiological risk factors; in the

context of known community SARS-CoV-2 transmission, supportive features include the following:
1) the new onset of either cough, fever, muscle aches, loss of smell or loss of taste
2) lymphopenia or raised D-dimer level
3) and radiological evidence of abnormalities consistent with infection or inflammation(ground glass changes)
yDetection in CSF or brain tissue by PCR, culture, or immunohistochemistry, as appropriate.� Detection in non-CNS sample by PCR or culture.§Serological evidence of

acute infection can be defined as detection of IgM, IgG seroconversion, or an increase of four times in antibody titers in paired acute and convalescent serum samples.
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microvascular and macrovascular complications in the brain, as
described systemically.16

Our patient presented with neurological symptoms rather than
with usual respiratory symptoms. He had a history of self-limited
symptoms of fever and cough 1 week earlier. He responded to
the initial empirical treatment of encephalitis and later was inci-
dentally found to have CVST on further workup. CVST has either
occurred as a direct effect of COVID-19 infection or has occurred
secondary to COVID-19 encephalitis. To date, no case report has
shown occurrence of CVST secondary to COVID-19 encephalitis
which makes our case report unique.

Nevertheless, in the COVID-19 pandemic era, a high index of
suspicion of encephalitis and CVST should be considered, particu-
larly in patients with headache, acute delirium, seizures, focal def-
icit; whether they present with respiratory symptoms of SARS-
CoV-2 infection or not.

4. Conclusion

It is not inaccurate to express that COVID-19 has the wide range
of central and peripheral nervous system associations, although
primarily it is known to involve respiratory system; that brings
attention to our case report.

Encephalitis is more frequently seen in viral infections. How-
ever, hypercoagulable states and cerebrovascular disease, which
have been seen rarely for some acute viral infections, either as part
of encephalitis or direct association with virus are an important
neurological complication of COVID-19.

Majority of neurological complications, particularly encephali-
tis and stroke, has long term effects. It has significantly increased
lifelong patient morbidity as well as burden on health care system
so prompt diagnosis and management can reduce patient’s lifelong
disability to a great extent.
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