
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Interdisciplinary Neurosurgery: Advanced Techniques and Case Management 29 (2022) 101599

Available online 6 June 2022
2214-7519/© 2022 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Case Reports & Case Series 

Cerebral venous sinus thrombosis in COVID 19 patients: Report of 2 cases 

Mahmoud M. Taha a, Mazen M. Taha b, Hassan A. Al Menshawy c, Ahmad M. Elsharkawy a,* 

a Department of Neurosurgery, Zagazig University, Zagazig, Egypt 
b Faculty of Medicine, Zagazig University, Zagazig, Egypt 
c Department of Neurosurgery, AlMokatam Insurance Hospital, Cairo, Egypt   

A R T I C L E  I N F O   

Keywords: 
Corona virus disease 2019 (COVID-19) 
Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) 
Cerebral venous sinus thrombosis (CVST) 
Venous thrombotic events (VTE) 
Neurologic manifestations 

A B S T R A C T   

Background: Initially, novel severe acute respiratory syndrome coronavirus (SARS-CoV-2) was considered pri-
marily a respiratory pathogen. However, with time it has behaved as a virus with the potential to cause multi- 
system involvement, including neurological manifestations which varies from acute to subacute onset of head-
ache, seizures, a decrease of consciousness, and paralysis. 
Case description: Two cases of cerebral sinus venous thrombosis in COVID-19 patients were reported, following 
respiratory disorders, which was triggered by the SARS-CoV-2 infection. The first patient, presented with a 
decrease in level of consciousness and hemiparesis, was 23 years old female having no history of previous 
medical co-morbidities. The latter case, 21 years old woman showed less severe presentations of COVID-19 
associated with headache, vomiting and papilledema. These two cases marvellously improved with no neuro-
logical deficit with aggressive course of anticoagulation. 
Conclusion: CVST should be suspected in COVID-19 patients presenting with headache, paralysis, aphasia or 
seizures. The high mortality rate of CVST in COVID-19 infection warrants a high index of suspicion from phy-
sicians, and early treatment with anticoagulation should be initiated.   

1. Introduction 

Cerebral venous thrombosis (CVT) is a rare neurovascular emer-
gency, and its incidence is estimated to be around 1.6 cases per 100,000 
per year [1]. However, the true incidence of cerebral venous thrombosis 
occurrence in COVID-19 patients remains unknown [2]. Thromboem-
bolic events of the nervous system with subsequent cerebrovascular 
stroke have been reported as an initial presentation in some cases of 
Corona virus disease 2019 (COVID-19), following very mild flu like 
symptoms, which is predominantly an acute respiratory disease caused 
by a single-stranded RNA virus known as severe acute respiratory syn-
drome corona virus 2 (SARS-CoV-2) [3,4]. SARS-CoV-2 infection related 
arterial and venous thrombosis was attributed to endothelial dysfunc-
tion [5–7], hyper inflammatory state [5,8], platelet activation [5,9], and 
vascular stasis [5,10] i.e., activation of the Virchow’s triad [11]. The 
clinical presentation of cerebral venous sinus thrombosis (CVST) varies 
from acute to subacute headache, confusion, seizures, and/or focal 
neurological deficits. Magnetic resonance imaging (MRI) and magnetic 
resonance venography (MRV) is a reliable method for diagnosis. 

However, computed tomography venography (CTV) is a good option 
when MRI is not feasible [12]. Given the pandemic of COVID-19 and the 
severity of CVST as a complication, it is mandatory to suspect their as-
sociation, clinical manifestations, diagnosis and treatment strategies 
[12]. 

2. Illustrated case presentation 

2.1. Case І 

A 23 years old, female was admitted to intermediate care unit in our 
isolation hospital with a history of fever, progressive cough, and 
discomfort during breathing for the last 5 days. There was no previous 
history of any medical problems, smoking, pregnancy or oral contra-
ceptive pills. On admission she was conscious and alert, her O2 satura-
tion was 90%, body temperature 38.4, blood pressure 126/78 mmHg. 
Laboratory test showed significant leucocytosis (WBC 41.89 × 103/L), 
fibrinogen 324 mg/Dl. Rt-PCR test for a nasopharyngeal swab showed 
positive result for SARS-CoV-2. Chest CT scan confirmed the diagnosis of 
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Fig. 1. CT brain showing hyperdensity at superior sagittal and right transverse sinuses indicating thrombosis (case І).  

Fig. 2. MRI brain: (a) axial T2-weighted images, (b) axial T1-weighted images with IV contrast, (c) coronal T1-weighted images with IV contrast showing right 
cerebral venous infarction, thrombosed superior sagittal, right transverse and right sigmoid sinuses (case І). 
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Fig. 3. MRV brain showing superior sagittal, right transverse, right sigmoid and right internal jugular vein thrombosis (case І).  

Fig. 4. Two months follow up MRV brain: (a) A-P image. (b) lateral image showing patent all venous sinuses with complete recanalization (case І).  
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covid-19 infection as it showed multiple bilateral subpleural ground- 
glass opacities. Patient received immediate O2 support through mask 
with a rate of 4 L/min that kept her O2 saturation around 97%. COVID- 
19 protocol of medications was started including anticoagulation by 
intravenous heparin. Her general conditions started improvement, fever 
subsided and O2 support was decreased to minimum with adequate O2 
saturation. On the 7th day, anticoagulation was stopped after 
improvement. Unfortunately, while preparing her for discharge on the 
9th day of admission, she suddenly became unconscious with left side 
weakness, so she was intubated and transferred to ICU. Her Glasgow 
coma scale (GCS) score reached 5 + T. Urgent CT brain was done after 
stabilization of her conditions which showed hyperdensity at superior 
sagittal and right transverse sinuses (Fig. 1) associated with right pari-
etal cortical and subcortical hypodense area, suggesting the picture of 
CVST with venous infarction.. MRI brain was done which revealed right 
posterior parietal cerebral infarction (Fig. 2). MR venography (MRV) has 
also confirmed CVST at SSS, right TS, right sigmoid sinus and internal 
jugular vein (Fig. 3). Due to multi-sinus thrombosis and a very high D- 
dimer (4563 ng/mL), our decision was to start enoxaparin subcutane-
ously. After 3 days of this treatment, the patient regained her con-
sciousness gradually, extubated on the 4th day of ICU admission, 
became fully conscious on 5th day. left hemiparesis started improve-
ment during the next 2 days after regaining consciousness. Patient was 
discharged on 7th day of ICU admission after a negative Rt-PCR test for a 
nasopharyngeal swab. On discharge, enoxaparine was replaced by new 
oral anticoagulants (Apixaban) and patient was advised to start phys-
iotherapy. 2 weeks from discharge patient came to our outpatient 
department (OPD) ambulating with no residual neurological deficit. The 

patient came again after 2 months for follow up with no neurological 
symptoms or signs. MRI and MRV brain were done revealing patent all 
sinuses with complete recanalization as shown in Fig. 4. 

2.2. Case ІІ 

A 21 years old, woman had a history of high fever, generalized 
muscle aches, and dry cough. She was screened for COVID-19 by rt-PCR 
test for a nasal swab on the 2nd day of her symptoms which was + ve, so 
she was advised for home isolation with medical symptomatic treatment 
as her symptoms were mild and O2 saturation was 99%. Fever began to 
subside from 4th day and muscle aches gradually became better. Un-
fortunately, after 7 days from the start of her symptoms she developed a 
rapidly progressive severe headache, so she was presented to our 
emergency department asking for medical advice. Headache was 
described by the patient as bursting pain allover the head associated 
with repeated vomiting. There was no history of smoking, oral contra-
ceptive pills or any medical problems. On examination, patient was 
conscious and alert (GCS = 15) but She had bilateral advanced papil-
ledema. Her vital sign were almost normal except mildly increased 
blood pressure (150/100 mmHg). Urgent CT brain was done showing 
hyperdense veins and sinuses at the right parietal lobe area, superior 
sagittal sinus (SSS), and straight sinus together with brain oedema which 
suggested the presence of CVST. So, she was admitted to isolation 
department where initial laboratory tests showed increased level of 
erythrocyte sedimentation rate (ESR) 67 mm/h, high leucocytic count 
(16 × 103/L) with neutrophil lymphocyte ratio (NLR) of 35, fibrinogen 
was 546 mg/dL and D-dimer 19546 ng/mL. MRI and MRV brain have 

Fig. 5. MRI brain, axial and sagittal T1-weighted images thrombosed superior sagittal and straight sinuses (case ІІ).  
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confirmed CVST at SSS, straight sinus, bilateral TS, and bilateral sigmoid 
sinuses (Fig. 5). Fundus camera showed advanced bilateral papilledema 
with marked tortuosity of retinal veins and areas of haemorrhages 
(Fig. 6). Furthermore, the chest CT scan showed subpleural bilateral 
ground-glass opacities with a fibrotic appearance in the left lung. 80 mg 
subcutaneous enoxaparin was administered twice daily with acetazol-
amide TID for papilledema. After 7 days from admission, D-dimer 
decreased to 1985 ng/ml. So, we continued with enoxaparin until the D- 
dimer became normal and the patient showed negative rt-PCR test. 
Headache improved gradually and vomiting stopped. The patient was 
discharged from the hospital on the 14th day from admission on new 
oral anticoagulants (Apixaban). When she came for follow up after 2 
months in our OPD she was conscious, alert with no neurological 
symptoms. MRI and MRV brain were done showing complete recanali-
zation of all sinuses with normal brain. 

3. Discussion 

The outcome after CVST in COVID-19 patients has been recently 
better than before in the initial course of the pandemic due to better 
understanding of the pathogenesis of the virus behaviour in the human 
body, early detection of cases of arterial and venous thrombosis, and 
developing experience in management protocols. Several studies have 
reported significantly increased rates of venous and arterial thromboses 
in patients with COVID-19 despite administration of standard prophy-
laxis. However, CVST is still a rare cause of stroke, reported recently in 
context with SARS-CoV-2 [13–15]. COVID-19 infection and 

hypercoagulability increases the risks of vein thromboembolism (VTE) 
especially pulmonary embolism (PE), stroke and disseminated intra-
vascular coagulation (DIC) [2]. The presence of venous thromboembo-
lism has been considered a main cause of death in COVID-19 patients 
[13,15]. 

There have been several proposed mechanisms of neurologic mani-
festations of CVST following infection with corona viruses in addition to 
mechanical ventilation, nutritional deficiencies, central venous access 
catheters, and immobilization as possible causes of hypercoagulability 
in critically ill patients [16,17]. 

Endothelial cells may initially be invaded by the virus through 
angiotensin converting enzyme (ACE) receptors [18] The presence of 
viral elements within endothelial cells and an accumulation of inflam-
matory cells, with evidence of inflammatory cell death, have been 
discovered in patients with COVID-19 [17] Inflammation of endothelial 
cells may cause cellular dysfunction, leading to either haemodynamic 
changes in vascular beds or disruption and fragmentation of stable 
atherosclerotic plaque through a thrombogenic microvascular environ-
ment, causing pulmonary embolism, myocardial infarction or stroke. 
Critical SARS-CoV-2 infection is almost always accompanied by a sig-
nificant proinflammatory response, which can activate the coagulation 
cascade through various pathways, leading to a profound prothrombotic 
state. Furthermore, COVID-19 patients have diffuse inflammation, that 
activates the coagulation cascade with further consuming the clotting 
factors resulting in DIC [9]. This theory explains why some cases may be 
associated with brain haemorrhages. 

SARS-CoV-2 infection has also been linked to alternative and lectin 

Fig. 6. Fundus camera showing advanced papilledema with retinal vein tortousity and areas of micro-haemorrhages (case ІІ).  
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complement cascade activation [19]. These complement complexes can 
deposit on endothelial cells, leading to cellular damage, and can initiate 
a thrombotic microangiopathy [20]. The presence of antiphospholipid 
antibodies and lupus antibodies has also been described in patients with 
COVID-19, though their clinical significance remains unknown [2]. 

Manifestations of CVST include symptoms and signs of increased 
intracranial pressure, encephalopathy or focal neurological deficit and 
can cause cerebral infarction and/or haemorrhage [21]. Because head-
ache can be a common symptom of viral illnesses including COVID-19, 
diagnosis can often be elusive or delayed until symptoms worsen [22]. 
Patients with either no or minimal systemic and respiratory symptoms 
may first come to medical attention when they present with seizures or 
other symptoms attributed to the venous sinus thrombosis and are ul-
timately found to have COVID-19 infection [23]. As in second case in our 
report, CVST is an important diagnostic consideration in patients with 
headache and papilledema even without other neurological focal signs 
[24]. Headache, generally indicative of an increase in intracranial ten-
sion, is the most common symptom in CVST and was present in nearly 
90% of patients [25]. 

Unlike non COVI-19 CVST, it is surprising that in a systematic review 
of patients with concomitant COVID-19 and CVST, a large majority were 
relatively young and healthy patients with relatively few co-morbidities 
[26]. 

Regarding neuroimaging features of patients with SARS-CoV-2 
related CVST, most displayed hemorrhagic venous infarcts as the first 
imaging feature. Although it is quite a common finding even in other 
non-COVID-19-CVST cases [27]. 

Although, the treatment of COVID-19 associated CVST does not 
differ radically from therapy of CVST without the infection [27]. There 
is a great debate with the choice of proper anticoagulants in COVID-19 
associated VTEs [28]. Both unfractionated heparin and low molecular 
weight heparins are used in the treatment of acute CVST. Emerging 
evidence suggests that various heparins can bind to the COVID-19 spike 
proteins, help downregulate IL-6, and directly dampen immune activa-
tion [5]. Theoretically this may be of clinical benefit. Alternative 
treatments that interact with the ACE2 receptors are also being postu-
lated, although clinical trials have not yet occurred [29,30]. 

The mortality rate continues to decrease with the urgent use of 
anticoagulation therapy [31]. Pulmonary embolism, brain herniations 
due to brain edema, status epilepticus and medical complications are the 
main cause of early death after CVST [21]. 

4. Conclusion 

CVST is one of the serious neurological complications of COVID-19 
infection, having a poor prognosis. Seizures, acute or subacute head-
ache, encephalopathy or stroke-like symptoms in a patient with, or who 
has history of COVID-19, should prompt the treating physician to 
investigate for CVST. Early diagnosis by MRI and MRV and proper 
management may lead to better outcome. 
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