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Abstract
A large proportion of patients with coronavirus disease 19 (COVID-19) suffer 
from excessive coagulation activation and coagulopathy which predisposes them 
to a wide spectrum of thrombotic events including in situ pulmonary thrombosis, 
deep-vein thrombosis, and associated pulmonary embolism, as well as arterial 
thrombotic events. Cerebral venous sinus thrombosis (CVST) have also been re-
ported but in a very small number of cases. This report aims to increase aware-
ness about CVST as a potential neurological thromboembolic complication in 
patients with coronavirus disease. We report three COVID-19 patients presenting 
with CVTS. We also review all previously described cases and present an over-
view of their demographic, clinical, and diagnostic data. We describe three pa-
tients with concomitant coronavirus disease and CVST among 1000 hospitalized 
COVID-19 patients (2 males, 1female, and mean age of 37 years). One patient 
was previously healthy, while the two others had a history of chronic anemia and 
ulcerative colitis, respectively. CVST symptoms including seizure in two patients 
and headache in one patient occurred day to weeks after the onset of COVID-19 
symptoms. Three months of anticoagulant therapy was given for all three pa-
tients with favorable outcomes. No neurological sequelae and no recurrence oc-
curred within 6 months after hospital discharge. Our search identified 33 cases 
of COVID-19 complicated by CVST. The mean age was 45.3 years, there was a 
slight male predominance (60%), and more than half of cases were diagnosed in 
previously healthy individuals. All cases of CVT were clinically symptomatic and 
were observed in patients with a different spectrum of coronavirus disease sever-
ity. Headache was the most common complaint, reported by just less than half 
of patients. There was a high mortality rate (30.3%). CVT is a very rare, but po-
tentially life-threatening complication in patients with COVID-19. It's mainly re-
ported in relatively young individuals with no or little comorbid disease and can 
occur even in patients who do not display severe respiratory symptoms. Atypical 
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1   |   INTRODUCTION

The coronavirus disease 2019 (COVID-19) is a universal 
health emergency due to a beta coronavirus called severe 
acute respiratory syndrome-coronavirus 2 (SARS-CoV-2). 
It was initially viewed as primarily a respiratory disease 
but is now recognized as a complex multisystemic disor-
der with heterogeneous involvement including COVID-19-
induced coagulopathy.1 This coagulopathy predisposes to 
a wide spectrum of thrombotic events such as in situ pul-
monary thrombosis, deep-vein thrombosis, and associated 
pulmonary embolism, as well as arterial thrombotic events 
(stroke, myocardial infarction, and limb artery thrombo-
sis). Cerebral venous sinus thrombosis (CVST) have also 
been reported but in a very small number of cases.2 CVST 
is a rare form of stroke (<1%), caused by occlusion of the 
dural venous sinuses and/or cerebral veins. In the current 
report, we present three cases with CVST as a potential 
complication for coronavirus disease 2019. We also review 
all previously described cases and present an overview of 
their demographic, clinical, and diagnostic data.

2   |   METHOD

2.1  |  A case series analysis

Within the period from March 2020 to July 2021, 1000 
patients with SARS-CoV-2 infection were admitted to 
the COVID-19 medical care unit at our department. Of 
these, we identified 3 patients (Table 1) with concomitant 
CVST and SARS-CoV-2 infection, deriving an incidence of 
3/1000 (0.003%) or 3 per 1000 SARS-CoV-2 cases.

2.2  |  Literature search strategy

Bibliographic databases including MEDLINE, goggle 
scholar, and Science Direct were searched from December 
1, 2019, before the first case of SARS-CoV-2 infection was 
reported, to July 15, 2021. The following keywords were 
used: “COVID-19”, “SARS-CoV-2”, “novel coronavi-
rus”, “Coronavirus”, “severe acute respiratory syndrome 
coronavirus 2”, “Cerebral venous thrombosis (CVT)”, 

clinical presentations may pose a challenge to the early diagnosis and treatment. 
High suspicion is necessary as early diagnosis and prompt treatment with antico-
agulation in all patients with COVID-19 and CVT could contain the mortality rate 
and improve neurological outcomes in these patients.

K E Y W O R D S

COVID-19, SARS-CoV-2, Cerebral venous sinus thrombosis-coagulopathy

T A B L E  1   Characteristics of Three COVID-19 patients presenting with cerebral venous sinusthrombosis

Patient 1 Patient 2 Patient 3

Age (years) 45 48 22

Sex Female Male Male

comorbidities none Pulmonary embolism
Ulcerative colitis

None

Symptoms of covid-19 infection: Dyspnea, cough and headache fever, cough, and shortness of 
breath

None

COVID-19 severity Moderate Mild Mild

Symptoms of CVT Facial palsy Seizure Seizure

Days from COVID-19 
symptoms

20 days 15 days Same day

Location of CVT Superior sagital sinus Sigmoid and lateral sinuses superior sagital sinus and 
frontal cortical veins

Prothrombotic work-up Anemia
Normal anti-dsDNA/

antiphospholipid antibodies

Anemia, raised CRP, raised 
WBC

Raised CRP
Normal anti-dsDNA

Treatment ACC ACC -AED ACC-AED

Outcome (death, alive) Discharged Discharged Discharged

Abbreviations: ACC, anticoagulation; AED, anti-epileptic drug; COVID-19, coronavirus disease 2019; CVT, cerebral venous thrombosis;
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“Cerebral venous sinus thrombosis”, “Venous thrombotic 
events (VTE)”, and “Stroke in young”. Lists references of 
all included studies were also inspected to extract addi-
tional eligible studies. Only studies with case descriptions 
were included.

3   |   RESULTS

3.1  |  Case 1

A non-smoker healthy 45-year-old woman tested posi-
tive for SARS-CoV-2was admitted to the ward with a 20-
day history of cough, shortness of breath and persistent 
headache despite Step 2 analgesics. No clinical abnormali-
ties were identified at her initial physical examination. 
Notable microcytic anemia with hemoglobin of 5.6 g/dL 
(determined to be due to iron deficiency) on admission 
was the only identified abnormality by laboratory tests. 
Chest CT-scan showed peripheral unilateral ground-glass 
opacities in the upper and lower right lobes with low CT-
extent (less than 10% of parenchymal involvement). The 
patient received low molecular weight heparins (LMWH) 
for thromboprophylaxis (enoxaparin 40 mg daily).On 
the 2nd day of her admission, she developed facial nerve 
palsy. Cerebral CT angiography revealed a floating throm-
bus of the superior sagittal sinus. As the time of onset 
was unknown, acute reperfusion therapies with throm-
bolysis could not be expected to be any more effective. 
Thus, LMWH therapy at curative dose was started, then 
switched to oral anticoagulation with warfarin, which 
led to complete regression of facial palsy within 10 days. 
Biological tests revealed negative results for common ac-
quired and inherited thrombophilic conditions. The pa-
tient was discharged home on warfarin for 3 months.

3.2  |  Case 2

A non-smoker 48-year-old man presented with 5 days of 
cough, shortness of breath, and fever. He had a history 
of venous thromboembolism in 2010, and ulcerative co-
litis treated with long-term corticosteroid therapy. He 
was hospitalized in a ward for 10 days after being tested 
positive for SARS-CoV-2 via nasopharyngeal swab RT-
PCR. Two weeks after discharge, he was readmitted be-
cause of a generalized seizure. Vital signs on admission 
included a blood pressure of 110/70 mmHg, pulse rate 
of 100 beats/minute, respiratory rate of 16 cycles/min-
ute, SpO2 of 97% on room air, and body temperature of 
37.5 degrees Celsius. The neurological examination was 
unremarkable. Laboratory tests showed elevated levels 
of CRP (113 mg/L), increased white cell count with 10% 

lymphocytes, normocytic normochromic anemia (hemo-
globin of 8.6 g/dl), while levels of serum creatine kinase 
(CK) and lactate dehydrogenase (LDH) were normal. 
Chest CT angiogram showed focal ground-glass opacities 
in the right upper lobe affecting less than 10% of the lung 
parenchyma. Bilateral pulmonary embolism with signs 
of pulmonary arterial hypertension was also identified. A 
Cerebral CT angiogram revealed cerebral venous throm-
bosis of the lateral sinus. Next to anticonvulsive therapy, 
the patient was started on therapeutic anticoagulation 
with LMWH (enoxaparin) followed by oral anticoagula-
tion (Warfarin). His neurologic status remained stable 
over his hospital course. He was discharged home on oral 
anticoagulation after 20 days. At a 5-month follow-up, the 
patient was entirely asymptomatic and had no seizure 
recurrence.

3.3  |  Case 3

A non-smoker healthy 22-year-old man was admitted to 
the ward with a first generalized tonic–clonic seizure. On 
admission, physical and neurological examinations re-
vealed nothing particular. Serum CRP level was increased 
at 84 mg/L, otherwise results of laboratory tests were 
within normal limits. Meningitis was excluded as cer-
ebrospinal fluid analysis from lumbar puncture showed 
no abnormalities. Brain CT-scan and Magnetic resonance 
imaging (MRI) were performed and identified CVT of the 
superior sagittal sinus and the frontal cortical veins com-
plicated by hemorrhage. Nasal swab polymerase chain re-
action (PCR) was positive for COVID-19.The patient was 
started on intravenous adjusted-dose unfractionated hep-
arin and transitioned to enoxaparin, then to oral anticoag-
ulation (Warfarin). He remained clinically stable during 
hospitalization, and he was discharged home on warfarin 
on 15th hospital day. Screening tests for a thrombophilic 
state were within normal amounts. Brain MRI performed 
1 month after hospital discharge showed complete resolu-
tion of the venous thrombosis.

3.4  |  Review of the literature results

The information from the literature review is summarized 
in Table 2. A total of 24 descriptive studies and case re-
ports involving 33 patients with CVT, and Coronavirus 
disease were pooled in our final analysis. The mean age 
was 45.3 years, one patient was 2-year-old, and patients 
under 40 make up nearly half of reported cases (n = 14; 
42.42%). There was a slight male predominance (60%), 
and more than half of cases were diagnosed in previously 
healthy individuals (n = 17; 51%). CVT was observed in 
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patients with a different spectrum of Coronavirus Disease 
severity, ranging from mild (n  =  41.66%), to moderate 
(n = 20.8%), and severe (n = 37.5%) disease. In most cases 
(n = 31, 93%), clinical manifestations of CVT developed 
with or after (1  day–16 weeks) the emergence of res-
piratory or systemic symptoms of Coronavirus disease. 
However, in 2 cases, CVT occurred few days before. All 
cases of CVT were clinically symptomatic. Headache was 
the most common complaint, reported by just less than 
half of patients (n = 14, 42.4%), and was the only symp-
tom of CVT in 3 cases. Altered mental status and hemipa-
resis were identified in 30.3% (n = 10) and 24.2% (n = 8) 
of cases, respectively, while aphasia and epileptic seizures 
were present both in 21.2% (n  =  7) of cases. The most 
frequently involved sinuses were the transverse sinus 
(39.3%), and the sigmoid sinus (27.2%), followed by the su-
perior sagittal sinus and the straight sinus, both involved 
in 21% of cases, and in nearly one-third of all affected pa-
tients (n = 33%), multiple venous sinuses were involved. 
The most commonly reported laboratory abnormalities 
were elevated serum CRP and D-dimer levels in 30.3% and 
45.4% of cases, respectively.

Some risk factors for CVT have been identified in six 
among the 33 affected patients, including solid tumors,3–5 
long-term oral contraception6; polycythemia vera,7 con-
comitant tuberculous meningitis in a 2-year-old child,8 
Evans Syndrome, idiopathic thrombocytopenic purpura, 
and von-Willebrand Disease.9 Regarding therapeutic man-
agement, anticoagulant therapy was administered to the 
majority of patients (n = 27, 81.8%), endovascular reper-
fusion therapy was performed in 2 patients only, while an-
tiplatelet therapy was prescribed to the pediatric patient.8 
Elsewhere, 6 patients received anticonvulsive medication, 
and one patient had external ventricular drainage inserted 
due to cerebral venous infarction with hemorrhagic trans-
formation. Out of the 33 affected patients, 10 of them died. 
This gives a mortality rate of 30.3%.

4   |   DISCUSSION

We report unusual presentations of COVID-19 disease 
with CVT in three young patients, all of whom survived 
with favorable neurologic outcomes. Our cases corrobo-
rate the current and growing body of literature describing 
COVID-19 disease as a coagulopathy that can involve both 
arterial and venous systems. Several laboratory tests have 
been consistent with hypercoagulable state in COVID-19 
such as increased plasma levels of fibrinogen, D-Dimère 
and factor VIII as well as the presence of circulating an-
tiphospholipid antibodies (aPL).10Systemic inflammatory 
response syndrome was suggested as a major contributor 
to COVID-19-associated coagulopathy, but virus-induced 

angiitis might also be involved.11,12 In our cases, 2 pro-
thrombotic risk factors were present including anemia in 
case 1, and ulcerative colitis in case 2; however, COVID-19 
have probably contributed as a precipitating factor.

Clinical manifestations of the COVID-19-related co-
agulopathy include deep-vein thrombosis, pulmonary 
embolism, catheter-associated thrombosis, myocardial in-
farction, limb ischemia, while cerebrovascular thrombosis 
is uncommonly reported. In our cases, CVT occurred with 
no other clinical signs of systemic coagulopathy. The in-
cidence of CVT in COVID-19 patients remains unknown 
and varied widely across studies (Table 2): 0.001% among 
all patients diagnosed with COVID-19 in Singapore,13 
0.02% to 1% in multicenter cohorts of hospitalized patients 
with COVID-19,14 and 0.06% among hospitalized patients 
with SARS-CoV-2 infection referred for neurological as-
sessment.15 In a systemic review by Baldini and al.,16 the 
estimated frequency of CVT among patients hospitalized 
for SARS-CoV-2 infection was 0.08% and CVT accounted 
for 4.2% of all cerebrovascular disorders in individuals 
with COVID-19. In another systemic review, the inci-
dence of CVT in COVID-19 patients was estimated to be 
approximately 3 times higher than previously published 
population incidence (4.5 per 100,000 vs. 1.6 per 100,000). 
These results underline the relatively high incidence of 
CVT in SARS-CoV-2 patients when compared with an 
expected rate of only 5 to 20 per million per year in the 
general population. Many reports indicate that elderly pa-
tients with COVID-19 are more likely to progress to severe 
disease and have worse outcomes compared with young 
and middle-aged. Surprising, COVID-19-related CVT are 
mainly reported in relatively young individuals with no or 
little comorbid disease. In our literature review, the mean 
age of patients was 45.3 years.

CVT can be the initial clinical manifestation of the 
infection, but the majority of CVTs develop within a me-
dian of 7 days after onset of COVID-19 symptoms, with 
a wide range of a few days up to several weeks,16 as was 
the case in our patients. This suggests that patients who 
have recovered from SARS-CoV-2 might continue to have 
a hypercoagulable state and be at increased risk for venous 
and arterial thrombosis for a long period after recovery.17

Neurological symptoms of COVID-19 related CVT 
are quite common, including mainly headache in 5.6% to 
70.3% and encephalopathy in 7.5% to 84.3%. Seizure may 
also be a common presenting symptom, even in those 
without prior history of epilepsy.18 These non-specific 
neurological symptoms may obscure the early present-
ing findings of CVST, particularly in critical illness where 
toxic-metabolic derangement is common which makes 
the diagnosis of CVST in COVID-19 patients particularly 
challenging.19 As a result, we suggest that any neurologic 
symptom in patients with COVID-19 such as headache, 
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mental status deterioration, or seizure, should lead us to 
suspect CVT even in the absence of focal neurological 
deficits. Women with COVID-19 seem to be at higher risk 
for CVST, as this is the case in non-COVID-19 patient 
populations20 and tend to seek care sooner than men.21 
However, as women are known to have a higher frequency 
and intensity of COVID-19-related headaches, and suffer 
more often from migraines than men, they are more likely 
to be misdiagnosed when they are having a COVID-19-
related CVT.9

Our literature review showed that CVT in COVID-19 
patients is associated with a higher mortality rate as com-
pared with CVT in non-COVID-19 patients (30% vs 15%, 
respectively). It remains unclear whether this increased 
mortality in patients with COVID-19 and CVT is related to 
the neurological involvement or the severity of COVID-19 
disease, as reports considered in this review of the litera-
ture did not provide enough details about the underlying 
causes of death. However, CVT seems more likely to be 
involved as most deaths occurred in patients with mildre-
spiratory symptoms.

Anticoagulation with unfractionated heparin (UFH) or 
(LMWH) combined with aggressive hydration is the main 
stay for the treatment of patients with acute CVT,22 while 
endovascular thrombolysis and mechanical thrombec-
tomy are reserved for very selected cases.23 Early initiation 
of anticoagulation in COVID-19 patients with suspected 
CVT or predisposed to developing CVT is thought to be 
helpful to decrease further propagation of clot and pulmo-
nary embolism and reduce the mortality rate. Although, 
there is still a general lack of scientific evidence of the 
effectiveness of anticoagulation in COVID-19 patients, as 
hemorrhagic complications have also been reported, in-
cluding acute hemorrhagic necrotizing encephalopathy 
and increased rates of intracerebral hemorrhage in pa-
tients on therapeutic anticoagulation for systemic VTE.9 In 
addition, there is no yet universal consensus regarding the 
timing, dosage, choice, and duration of anticoagulation in 
patients with COVID-19 and CVT.24 Our patients had re-
ceived initial therapy with LMWH and then switched to 
oral anticoagulation with warfarin for a total duration of 
3 months. All of them survived with favorable neurologic 
outcomes.

5   |   CONCLUSION

CVT is a very rare, but potentially life-threatening com-
plication in patients with COVID-19. It's mainly reported 
in relatively young individuals with no or little comorbid 
disease and can occur even in patients who do not dis-
play severe respiratory symptoms. Atypical clinical pres-
entations may pose a challenge to the early diagnosis and 

treatment. Thus, high suspicion is necessary and CVT 
should be kept in as a differential diagnosis when patients 
with COVID-19 present with headache, encephalopathy, 
seizure, or focal neurologic deficit. Early diagnosis and 
prompt treatment with anticoagulation in all patients 
with COVID-19 and CVT could contain the mortality rate 
and improve neurological outcomes in these patients.
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