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Abstract

The coronavirus disease 2019 (COVID-19) has been associated
with coagulopathy that can lead to thrombotic complications such
as stroke. There are increasing reports of association between active
COVID-19 infection and Cerebral Venous Thrombosis (CVT). However,
the complication of coagulopathy, like CVT, has only been reported

only in active ongoing infections. We report a 30-year-old healthy man
who presented with extensive CVT due to previous asymptomatic
COVID-19 infection.
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Introduction

The coronavirus disease 2019 (COVID-19) has been associ-
ated with coagulopathy that can lead to thrombotic complica-
tions such as stroke. There are increasing reports of associa-
tion between active COVID-19 infection and Cerebral Venous
Thrombosis (CVT). However, the complication of coagulopathy,
like CVT, has only been reported only in active ongoing infec-
tions. We report a 30-year-old healthy man who presented with
extensive CVT due to previous asymptomatic COVID-19 infec-
tion.

Case report

A 30-year-old Malay man presented to the emergency de-
partment with severe right temporo-parietal headache of sud-

den-onset for two days. He described the headache as a ‘Thun-
derclap’, quickly becoming the ‘Worst Headache’ of his life. The
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headache was associated with nausea, vomiting, lethargy and
giddiness. However, there was no photophobia, phonophobia,
weakness of extremities or disturbances in vision or speech. The
severity of headache was relieved slightly with paracetamol. He
denied any recent fall or head injury. He had not suffered from
fever or any respiratory illness during past 6 months. He did not
suffer from any chronic iliness. However, he had been smoking
about 10 sticks per day for past four years.

On arrival, he was fully conscious and oriented. He was afe-
brile and had a regular pulse at 78 beats per minute and a blood
pressure of 136/85 mmHg. Neurological examination was un-
remarkable. His fundus examination did not reveal any papil-
loedema and there were no signs of meningeal irritation. The
rest of his systemic examination was normal.
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Figure 1: Imaging findings of Cerebral venous thrombosis. Sagit-
tal section of non-contrast computerised tomography shows sub-
arachnoid hemorrhage along the cerebral convexity (thin arrows)
and hyperdensity along the superior sagittal sinus (thick arrows) in
Figure 1a. Hyperdensity of right transverse sinus (Figure 1b and 1c)
and torcula is shown in the axial and coronal sections, respectively.
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An urgent computed tomography (CT) of the brain was done
and it showed scattered sulcal subarachnoid haemorrhages
along both cerebral convexities (Figure 1a) without any pa-
renchymal abnormalities. Subsequent CT angiography did not
reveal any aneurysm, but instead revealed extensive Cerebral
Venous Thrombosis (CVT) involving the superior sagittal (Figure
1a), right transverse (Figure 1b), right sigmoid sinuses, right in-
ternal jugular vein (Figure 1c), torcula (Figure 1c) and bilateral
cortical veins.

After sending his blood samples for thrombophilic disorders,
intravenous heparin infusion was started with a therapeutic tar-
get of maintaining activated partial thromboplastin time 1.5 to
2 times of the control value. His admission total white cell count
was elevated at 19.36 x 109/L (neutrophilic), but haemoglobin,
platelet count and coagulation profile (PT, INR, APTT) were nor-
mal. Anti-cardiolipin IgM was at an indeterminate level of 12.76
MPL (negative <12.5 MPL, positive >20 MPL) but IgG was nega-
tive at 14.63 GPL (negative <15 GPL, positive >20 GPL). Lupus
anticoagulant and B2-glycoprotein IgM and IgG were negative.
ESR was within normal limits and anti-nuclear antibody was
<1:80. The blood levels for protein C, protein S, antithrombin-IlI,
D-dimer and lactate dehydrogenase were within normal limits.
Factor V Leiden gene test was normal and viral hepatitis Band C
screens were negative. Interestingly, the serology for COVID-19
antibodies was positive but two nasopharyngeal swabs for COV-
ID-19 infection, done 24 hours apart, as well as his chest X-ray
were negative for an active infection. The COVID-19 serology
was done in view of the recent outbreak in Singapore.

His further stay in the hospital was unremarkable. His symp-
toms improved rapidly with intravenous heparin infusion, and it
was converted to oral warfarin on day 6. He was subsequently
discharged home.

Discussion

We describe the clinical, imaging and laboratory findings of
extensive CVT in an otherwise healthy young man. Contrary to
the previous reports of CVT with concurrent COVID-19 infection,
our patient’s blood tested positive for COVID-19 antibodies de-
spite no history of any such infection during past 6 months.

Association between acute COVID-19 infection and coagu-
lopathy has been reported. Accordingly, elevated levels of D-
dimer, fibrinogen and fibrin/fibrinogen degradation products,
disseminated intravascular coagulation, thrombocytopenia,
and presence of antiphospholipid antibodies were found to
correlate with the severity of COVID-19 [1,2] as well as various
complications including venous thromboembolism, myocardial
infarction and stroke [3,4]. Furthermore, some case reports and
series describing CVT associated with COVID-19 have been pub-
lished recently [5-9]. A recent study compared the demograph-
ics, clinical and radiological characteristics, risk factors and out-
come between patients with CVT with concurrent COVID-19
infection with those who developed CVT prior to the arrival of
COVID-19 [10].

A recent systematic review by Tu et al reported that majority
COVID-19 cases who developed CVT were relatively young and
healthy individuals with minimal comorbidities. The study sug-
gested that hypercoagulable state may develop even among pa-
tient with mild infection. The median days to CVT diagnosis was
7 days from the onset of COVID-19 symptoms [11]. Our patient
did not experience any symptoms related to COVID-19 in recent
past and 2 nasopharyngeal swabs were negative. COVID-19 an-
tibodies were tested only because of the absence of any throm-
bophilic state and absence of any co-morbidity.

The mechanisms through which COVID-19 triggers CVT
remain debatable. In addition to sepsis and various known
thrombophilic states, cytokine release, systemic inflammation,
endothelial injury, prothrombotic effects of unopposed angi-
otensin Il and direct neuro-invasion of the virus are believed to
cause a hypercoagulable state during acute COVID-19 infection.
[12-14] Except for the indeterminate levels of anti-cardiolipin
IgM, we could not find any other contributing factor for CVT
in our patient. Our patient did have an elevated total white
cell count, but it promptly improved by the next check and he
did not have any fever nor evidence of infection. Although, the
mechanism remains obscure, we hypothesize that an asympto-
matic recent COVID-19 infection played a major causative role
in the development of extensive CVT in our patient.

Early initiation of anticoagulation therapy led to rapid recov-
ery in our patient. Our case highlights that venous thrombotic
events may occur even among patients who have recovered
from COVID-19, not just in patients with ongoing infection.

Declaration: There are no affiliations or financial involve-
ment with any commercial organisation with a direct financial
interest in the subject or materials discussed in the manuscript.

What is known: The complication of coagulopathy, like CVT,
has only been reported only in active ongoing COVID-19 infec-
tions.

What is new: We report a case of CVT occurring in a healthy
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young male patient who had a previous asymptomatic COVID-19
infection. COVID-19 serology was positive, but two COVID-19
PCR swabs done 24hrs apart whilst inpatient were negative.

Key message: The healthcare industry would be seeing an
increasing number of patients who recovered from COVID.
Therefore, we believe that our article would be of interest to
clinicians in the management of patients who had previous
COVID-19 infection, presenting with headache, even if they are
young and healthy.
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