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Abstract

Introduction: Many studies have shown that coagulation disorders and increased risk of thrombosis may occur during coronavirus disease 2019 (COVID-19) 
infection. Although cardiac or pulmonary vascular pathologies has been detected in most cases, cerebral sinus thrombosis are rare. During COVID-19 infec-
tion patients rarely present with neurological symptoms. 

Case Report: A 19-year-old man was admitted to our emergency department with neurological symptoms. Cerebral venous sinus thrombosis (CVST) was 
detected in Brain Computerized Tomography and Magnetic Resonance Imaging examinations. Our patient was hospitalized in the neurology department 
of our hospital for medical treatment and was discharged after clinical recovery.

Discussion: In this case report we wanted to draw attention to cerebral venous sinus thrombosis which is a rare but treatable complication of COVID-19 
infection in a young patient. We examined our patient in the light of literature.

Conclusion: Clinicians should keep in mind the diagnosis of CVST that may occur due to infection associated thrombosis in COVID-19 patients presenting 
with neurological symptoms and consider adding anticoagulants to the treatment if necessary.
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Introduction

The SARS-CoV-2 (Severe Acute Respiratory Syndrome 
causing Coronavirus) infection which was first detected in 
Wuhan city of China in 2019 caused a pandemic all over 
the World1. 

Hypercoagulability state in COVID-19 (Coronavirus 
Disease Infection-2019) is predicted to be hyperviscosity 
secondary to hypoxia. Cellular infection initiates localized 
inflammation, endothelial activation, tissue damage and ir-
regular cytokine release. The septic situation which devel-
ops with an increase in leukocytes and platelets causes co-
agulopathy and eventually diffuse intravascular coagulation. 
Therefore many organ failures may occur. Most commonly 
cases of pulmonary embolism and cardiac thrombosis have 
been identified. Cases of COVID-19 associated cerebral ve-
nous sinus thrombosis (CVST) are rare in the literature2,3,4. 
In this article we aimed to investigate, the rare case of 
COVID-19 associated CVST in a young patient.

Case

A 19-year-old male patient was admitted to our emergency 
department (ED) with severe headache and vomiting. On 

his medical history; ten days ago, he was admitted to the 
internal medicine unit of our hospital with mild headache, 
multiple joints pain and fever. After normal blood test and 
brain computed tomography (CT) (Fig. 1) results, he was 
tested for COVID-19 with a PCR test. He received five days 
of antiviral treatment (Hydroxychloroquine+Favipiravir) 
with a positive test result. The patient was non-smoker and 
had no comorbidity. He had undergone an operation of right 
parietal lobe of brain for traumatic injury 15 years ago. On 
examination his vital signs were stable. There were no signs 
of meningeal irritation or any neurological deficit. Bilateral 
pupillary light reflex was +/+ and ophthalmoscope examina-
tion revealed mild papillary edema on the left. Blood tests 
showed leukocytosis (15.57 10^9/L), lymphopenia (0.63 
10^9/L), elevated D-dimer (1.52 mg/L) and normal CRP 
(0.18 mg/dl) level. Observation of hyperdense appearance 
in confluence sinuum and transverse sinuses (especially on 
the left) on brain CT (Fig. 1), led to performing contrast-en-
hanced brain MRI (magnetic resonance imaging) and con-
trast-enhanced MR venography (MRV) with suspicion of 
thrombosis. MRI and MR-venography showed filling de-
fects in the superior sagittal sinus, transverse sinuses and 
left sigmoid sinus. (Fig. 2). Therewith the patient was hos-
pitalized with the final diagnosis of dural sinus thrombosis. 
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Low weight heparin treatment was started. On the 5th day 
of medical treatment his headache completely disappeared 
and control CT revealed significant decrease of hyperattenu-
ation in the left transverse sinus. Our patient was discharged 
with an anticoagulant prescription, since no new neurolog-
ical symptoms were observed. A follow up repeat MRI was 
performed three weeks after the initial MRI which demon-
strated almost complete resolution of the venous thrombosis 
(Fig. 3). 

Discussion

CVST is a rare cause of stroke due to occlusion of dural ve-
nous sinuses5. The risk of CVST rises up during COVID-19 
infection with an increased tendency to thrombosis. A lim-
ited number of CVST cases associated with COVID-19 in-
fection have been reported in the literature. Most of these 
patients are middle-aged male patients with comorbidities6,7. 
Our patient differs from the others since he is young and has 
no comorbidities.   

The localization of the thrombosed sinus is important 
in the occurrence of clinical findings. The superior sagittal 
sinüs is the most commonly affected dural venous sinüs. 
However, more extensive multi-site thrombosis is the typi-
cal finding as in our case. Headache and papillary edema as-
sociated with increased intracranial pressure are prominent 
in CVST8,9. Our patient also applied with similar complaints.

Prognosis of CVST is good if diagnosed and treated ear-
ly. The use of anticoagulants in patients with CVST decreas-
es morbidity10. The prognosis of our patient was very good.

For patients who have severe headache at admission to 
the ED, the most commonly used examination is brain CT. 
CT scans are useful to rule out the presence of haemorrhage. 
CVST is often overlooked on initial CT scans. Attention 
should be paid to signs of clot such as the dense clot sign 
and the empty delta sign. Brain MRI is superior to CT in de-
tecting CVST. The presence of increased signal in the dural 
sinuses on multiplanar T2 Weighted (W), T1W and FLAIR 
sequences associated with the disappearance of normal flow 
suggests the diagnosis. Contrast-enhanced CT or MRI ex-
amination provides additional contribution to pre-contrast 
studies by showing filling defects. However, brain MRV is 
the most valuable non-invasive method to reveal dural sinus 
pathologies, especially if it is performed with contrast agent, 
as in our case. 

Conclusion

During the COVID-19 pandemic, clinicians focus mostly 
on respiratory symptoms, but as the cases are examined in 
detail, it is noteworthy that organ damages resulting from 
intravascular coagulation are frequently seen. Clinicians 
should keep in mind the diagnosis of CVST that may occur 

Figure 1: a. Prior non-enhanced CT which was performed 10 days ago shows no attenuation abnormality in the left transverse sinus.  b. Non-en-
hanced CT performed at hospital admission demonstrates hyperdense left transverse sinus (dense clot sign). c. CT imaging -on the fifth day of medi-
cal treatment- indicates significant decrease of hyperattenuation in the left transverse sinus. 

Figure 2: a. Absence of normal flow void in the left transverse sinus and distal superior sagittal sinus on pre-contrast T2 weighted image (coronal 
plane). b-c. Post-contrast axial and sagittal plane T1 weighted images show filling defects of superior sagittal sinus and left transverse sinüs due to 
thrombosis (empty delta sign). Note the expanded transverse sinus. d. Coronal MIP projection of contrast-enhanced MR Venography demonstrates 
non-visualization of the left transverse sinüs, medial part of the right transverse sinüs and superior sagittal sinüs. Additionally filling defect was ob-
served in the left sigmoid sinus.
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due to infection associated thrombosis in COVID-19 pa-
tients presenting with neurological symptoms and consider 
adding anticoagulants to the treatment if necessary.

The case report has written in an anonymous charac-
teristic, thus secret and detailed data about the patient has 
removed. Editor and reviewers can know and see these de-
tailed data. These data are backed up by editor and by re-
viewers.
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Figure 3: a. Absence of normal flow void in the superior sagittal sinüs on FLAIR image. Note the expanded sinüs. b. Normal flow void in the same 
localisation on the third week of medical treatment.


