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Abstract Since the COVID-19 pandemic started, millions of peoples are involved. The presenta-
tion of the disease varies frommild respiratory symptoms and multiple organ failure to
coma and death. Neurological symptoms such as headache or seizure are also
coincident with COVID-19. Thromboembolic events increase in COVID-19 patients
due to hypercoagulability and inflammation, particularly in severely ill patients.
Thrombosis may cause venous thrombosis, pulmonary embolism, or cerebral sinus
venous thrombosis (CSVT). Cerebral sinus venous thrombosis is a rare phenomenon
that is usually found in critically ill patients with bad prognoses. In the present case
report, we present a 40-year-old man with COVID-19 confirmed by real-time polymer-
ase chain reaction (RT-PCR) who was admitted due to acute bilateral visual loss due to
bilateral transverse sinus thrombosis. Pseudotumor cerebri disease was confirmed
through high lumbar puncture. Early surgical intervention (optic nerve fenestration)
was performed and, fortunately, his visual acuity improved. Cerebral sinus venous
thrombosis is a rare incident in COVID-19 patients, but due to irreversible complica-
tions, an early diagnosis is fundamental. In any neurologic change in COVID-19
patients, CSVT must be considered. Also, prophylactic thrombolytic therapy should
be kept in mind as the patient is admitted.
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Introduction

Since 2019, when COVID-19 spread around the world, � 250
million people were infected and � 5 million died. The
disease causes multiple organ morbidity. The most common
symptom of the disease is pulmonary involvement and
pneumonia, which are fully studied. COVID-19 mostly
presents with respiratory tract involvement such as cough
and dyspnea accompanied by fever. The disease may also
cause neurological manifestations such as decreased level of
consciousness and myopathy.1,2

Some studies also reported involvement of the central
nervous system (CNS).3,4 The most common symptoms of
CNS involvement consist of headache, decreased level of
consciousness, seizure, and smelling impairment.3 COVID-
19 has been shown to cause coagulation impermanent,
which can lead to cerebrovascular manifestations. Critically
ill patients were reported as having developed ischemic and
hemorrhagic stroke, which can burden the severity of the
disease. The possible cause could be the hypercoagulation
statue due to the cytokine storm produced by COVID-19.4

Venous thrombosis may occur anywhere in veins. The
venous system of the brain may also be involved, resulting in
cerebral sinus venous thrombosis (CSVT). The early diagnosis
in COVID-19 patients is important considering that these
patients are sedated intentionally to have a better pulmo-
nary function.

The occurrence of CSVT as a complication of COVID-19 is
rare, but some cases have been previously reported. Most of
the cases presented with thrombosis in the sagittal sinus or
unilateral sinus occlusion. In present study, a rare case of
bilateral transverse sinus thrombosis in a COVID-19 patient

is presented. The patient presented with bilateral visual loss
due to bilateral occlusion of the transverse sinus as a
complication of CSVT. The SARS-COV-19 virus activates
many inflammatory factors that start a thrombosis cascade,
such as angiotensin converting enzyme 2 (ACE2) and D-
dimer.5,6

Case Presentation

A 40-year-old man was referred to our center due to blurred
vision for 2 days before admission and a history of fever,
malaise, and dry cough for 1 week before admission. The
patient was admitted due to respiratory involvement in a
COVID-19 hospital center. He had only a history of HTN,
which was controlled with medication. At the time of
admission, his vital signs were within the normal limits.
The results of the laboratory tests performed upon admission
were: blood glucose 250mg/dL, white blood cell count 10,
neutrophil lymphocyte ratio (NLR) 33, erythrocyte sedimen-
tation rate (ESR) 93mm/h, C-reactive protein (CRP) 6mg/dL.
The results showed hyperglycemia, leukocytosis, and in-
creased NLR. The ESR showed a considerable increase,
whereas CRP was slightly increased. Also, D-dimer, as an
inflammatory factor, was increased. All laboratory data
confirmed the inflammatory process which is consistent
with COVID-19 infection. The patient underwent RT-PCR
for diagnosis of the disease, whose positive result indicated
the involvement of the SARS-COV-19 virus. Prophylactic
treatment with enoxaparin for deep vein thrombosis (DVT)
was administered subcutaneously during the course of the
COVID-19 treatment. A thorax computed tomography (CT)
showed bilateral patchy ground glass opacities throughout

Resumo Desde o início da pandemia da COVID-19, milhões de pessoas estão envolvidas. A
apresentação da doença varia desde sintomas respiratórios leves e falência de
múltiplos órgãos até coma e morte. Sintomas neurológicos, como dor de cabeça ou
convulsão, também coincidem com COVID-19. Os eventos tromboembólicos aumen-
tam em pacientes com COVID-19 devido à hipercoagulabilidade e inflamação,
particularmente em pacientes gravemente enfermos. A trombose pode causar trom-
bose venosa, embolia pulmonar ou trombose venosa do seio cerebral (TVC). A
trombose venosa do seio cerebral é um fenômeno raro, geralmente encontrado em
pacientes gravemente enfermos e com mau prognóstico. No presente relato de caso,
apresentamos um homem de 40 anos com COVID-19 confirmado por reação em cadeia
da polimerase em tempo real (RT-PCR) que foi internado devido a perda visual bilateral
aguda causada pela trombose bilateral do seio transverso. A doença pseudotumor
cerebral foi confirmada através de punção lombar alta. Foi realizada intervenção
cirúrgica precoce (fenestração do nervo óptico) e, felizmente, sua acuidade visual
melhorou. A trombose venosa do seio cerebral é um incidente raro em pacientes com
COVID-19, mas devido a complicações irreversíveis, um diagnóstico precoce é
fundamental. Em qualquer alteração neurológica em pacientes com COVID-19, a
TVCS deve ser considerada. Além disso, a terapia trombolítica profilática deve ser
lembrada quando o paciente é internado.
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both lungs (►Fig. 1). The patient developed with sudden
blurred vision and decrease in visual acuity of both eyes
1week after admission due to the COVID-19 infection.When
the patient was admitted to our center, his visual acuity was:
No light perception (NLP) in the right eye and finger count
(FC) in the left eye.

A noncontrast brain CT scan did not show any specific
findings that could explain the decreased vision. There were
no significant hyperdensities in the brain CT, but the patient
had bilateral pupillary edema in the clinical examination,
which, in concurrencewith the presence of brain edema, was
suggestive of pseudotumor cerebri (PTC) (►Fig. 2). A lumbar
puncture (LP) was performed in the patient with an opening
pressure of 40 cm h2o, confirming PTC. The patient under-
went an ophthalmologic consultation that showed papillary
edema grade 5 with no other problems. The visual field test
showed bilateral visual loss. Magnetic resonance venography
(MRV) was performed and showed bilateral transverse sinus
(TS) thrombosis, which confirmed CSVT (►Fig. 3). The cere-
brospinal fluid (CSF) analysis was normal and did not show
anything indicative of encephalitis. Due to the high intracra-
nial pressure (ICP) and to the sudden decrease in visual
acuity, the patient underwent an emergency operation for
optic fenestration. A serial LP was preformed, showing
decreased CSF pressure. Medications, including enoxaparin,

were continued until the patient was discharged 2 weeks
after admission, when the respiratory clinicalmanifestations
were improved, and VA were: 20/400 and 20/200.

Discussion

The neurological manifestations of COVID-19 vary from
headache to encephalopathy with decreased level of con-
sciousness and coma.3 The SARS-COV-19 virus can involve
the neurological system directly or affect the CNS through a
severe inflammatory response which is started by systemic
infection.7 Cerebral sinus venous thrombosis is a rare
phenomenon with an incidence rate of � 0.5 to 1% of all
strokes. The patients usually develop with neurological
deficits such as motor deficit or decreased level of con-
sciousness. The diagnosis is usually made by brain MRV or
CTV. Computed tomography scans show wedge-shaped
hypodensities in the involved areas, which explains the
venous cause of thrombosis. The presentation of clinical
symptoms depends on the site of thrombosis and occur due
to brain edema and infarction. The severity of the disease
depends on predisposing factors such as age, gender, and
medical condition.8,9

COVID-19 has been shown to induce hypercoagulation
statue by starting an inflammatory cascade that results in the

Fig. 2 Axial noncontrast brain computed tomography showing obliteration of the basal cisterna and narrowed sulcal spaces, which is suggestive
of brain edema and in favor of PTC.

Fig. 1 Base line axial thorax computed tomography showing multiple bilateral ground-glass patchy opacities and subpleural effusion in both
lungs, particularly in the upper lobe, with a fibrotic appearance in the left lung.
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release of many cytokines, such as interleukin-1β (IL-1β),
interleukin-6 (IL-6), interleukin-12 (IL-12), and interferon-γ
(IFN-γ),whichare associatedwith inflammation inpulmonary
tissue and fibrosis. As shown in previous reports, the CRP, D-
dimer and other inflammatory cytokine levels are high.
Thrombosis may happen in the venous system everywhere
in thebodyconsisting brainvenous system. Themost common
site of thrombosis in the brain is the superior sagittal sinus.10

Patients with predisposing factors like OCP who develop
CSVT could be diagnosed due to typical neurological changes,
but in severely ill patients, the level of consciousness may be
decreased due to hypoxia or intentional anesthesia (to have a
better pulmonary function). Therefore, the incidence of CSVT
could be missed due to primary decreased LOC. Cerebral
sinus venous thrombosis can increase ICP and cause irre-
versible damage to the brain, so an early diagnosis is
fundamental.11

In the present case, the patient presented with sudden
bilateral visual loss without any predisposing factors. Fortu-
nately, considering that the patient had a good score in the
Glasgow coma scale (GCS) and was admitted to the hospital
early, the diagnosis was made with brain CT and lumbar
puncture. The visual acuity of the patient returned to normal
after proper treatment.

Conclusion

Sinus venous thrombosis is one of the uncommon presenta-
tions of COVID-19 that cause increased intracranial hyper-
tension and visual loss. Early diagnosis and treatment are
critical and can significantly improve the condition of the
patient.
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Fig. 3 Bilateral filling defect of both transverse sinuses (TS) are shown in magnetic resonance venography (MRV) that confirmed the diagnosis of
cerebral sinus venous thrombosis. The hypodensities in the transverse sinuses are made by clot formation in the vein lumen. Due to acute
occlusion, few collateral veins could be found. Also, partial filling defects in the right sigmoid and jugular veins were noted.
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