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Abstract
The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), also known as coronavirus disease 2019 (COVID-19) 
is a highly transmissible virus and has become pandemic. Part of the prevention of disease spread by the Malaysian govern-
ment is by getting COVID-19 vaccine. Using the mRNA technology, the Pfizer/BioNTech vaccine is one of the vaccines 
been approved by the Drug Control Authority in Malaysia. Herein, we report an immediate complication of cerebral VST 
after the first dose of the Pfizer/BioNTech vaccine.
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Introduction

The world has had its eyes opened by the severe acute respir-
atory syndrome coronavirus 2 (SARS-CoV-2) that started in 
December 2019 in Wuhan, Hubei, China. The World Health 
Organization (WHO) aptly changed the name to coronavirus 
disease 2019 (COVID-19), and since then, the infection has 
become a pandemic. In Malaysia, extensive measures have 
been taken to prevent the spread of COVID-19; however, we 
are dealing with a precarious situation due to the weaken-
ing economic growth [16]. The emergence of a promising 
anti-COVID-19 vaccine gives a platform of hope that the 

virus will soon abate [15]. The national vaccination pro-
gram started on February 24, 2021 by the Drug Control 
Authority has approved three vaccines: COVID-19 vaccine 
AstraZeneca, CoronaVac suspension for injection (Sinovac), 
and Comirnaty concentrate for injection dispersion (Pfizer/
BioNTech).

The rapid development of vaccines comes with a setback 
as studies on long-term effects are still unproven. An emerg-
ing thromboembolic complication has been reported in hos-
pitalized patients with COVID-19, with a rate of 21–32% [5, 
9, 10]. The hypercoagulable state in those patients causes 
not only venous thromboembolism (VTE) [5, 7], but also 
cerebral venous sinus thrombosis (VST) [2], which can be 
fatal [4]. However, the risk of developing cerebral VST after 
receiving vaccination has never been reported, particularly 
in terms of the mRNA COVID-19 vaccine. Here, we report 
an immediate complication of cerebral VST after the first 
dose of the Pfizer/BioNTech vaccine.

Case report

The case involves a 49-year-old Malay male who works 
as a medical health officer with a history of childhood 
asthma, allergy to seafood and nonsteroidal medication, 
and single-vessel coronary artery disease treated by per-
cutaneous transluminal coronary angioplasty 3 years prior. 
He was on dual antiplatelet therapy for a year, followed by 
6 months of single antiplatelet drug therapy; subsequently, 
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he became non-compliant. Other than that, he is a non-
smoker, enjoys running (~ 4 km/day), and has a healthy 
body mass index of 22. The patient received the first dose 
of subcutaneous mRNA COVID-19 vaccine (EP2163, 
Pfizer/BioNTech) on March 1, 2021 and reported mild 
symptoms of soreness at the injection site and myalgia 
that lasted for 24 h. Sixteen days later (March 17), the 
patient complained of a new-onset of mild to moderate 
headache and giddiness, which initially was thought from 
the exertion of working. The symptom persisted, requir-
ing a hospital visit 5 days later (March 21). The systemic 
and neurological examinations were unremarkable, while 
routine laboratory tests for full blood count, coagulation 
profile, C-reactive protein, and hepatic and renal function 
tests were normal. Notably, the platelet was 302 × 109/L, 
international normalized ratio of 0.98 (0.86–1.14), pro-
thrombin time of 13 s (12.6–15.7), activated partial throm-
boplastin time of 38 s (30–45.8) and D-dimer of 0.2 (refer-
ence value, < 0.5).

A noncontrast computed tomography (CT) of the brain 
showed cordlike hyperattenuation within the left transverse 
and sigmoid sinus suggestive of cord or dense clot sign 
(Fig. 1a,b). The patient elected to ignore the radiological 
finding and persevere with the symptoms. On March 22, he 
received the second dose of the vaccine (EP9605, Pfizer/
BioNTech). Due to unresolved and somewhat worsening 
symptoms, the patient agreed to CT cerebral venography 
2 days later. The finding confirmed a long segment-filling 
defect and empty delta sign within the superior sagittal 
sinus (SSS), extending into the torcula Herophili, left 
transverse sinus, and sigmoid sinus to proximal internal 
jugular vein (Fig. 1c,d). He was immediately started on 
therapeutic subcutaneous Clexane (1 mg/kg twice daily) 
and antiplatelet therapy (clopidogrel 75 mg). The autoim-
mune test and thrombophilia screening returned normal. 
The symptoms had gradually improved. Repeated CT cer-
ebral venogram 2 weeks post-treatment shows residual 
cerebral VST (Fig. 1e). Filling defects within the proximal 

Fig. 1   Radiological finding. a, b The axial view of noncontrast CT 
scan brain shows hyperattenuation within the left transverse sinus and 
sigmoid sinus suggestive of cord sign (arrow). c The coronal view of 
CT cerebral venogram shows an empty delta sign with d axial view 
depicting a central filling defect in the proximal left internal jugular 

vein. Repeated CT venogram 2 weeks post-treatment in e sagittal and 
f axial view show residual dura venous thrombosis. There is presence 
of filling defect within proximal part superior sagittal sinus and well 
opacified left internal jugular vein
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section of the superior sagittal sinus, left transverse sinus, 
and left sigmoid sinus were present (Fig. 1f). Opacifi-
cation were visualized at the distal part of the superior 
sagittal sinus, torcula Herophili, and left internal jugular 
vein. Throughout these imaging techniques, no cerebral 
infarct or edema was seen. Following that, the clexane was 
switched to apixaban (5 mg twice daily).

Discussion

The pathophysiology of thrombotic and hypercoagulable 
states is not fully elucidated. In patients with COVID-19 
infection, the commonly associated event is the activa-
tion of inflammatory cells with induction of neutrophil 
extracellular traps (NETs), natural downregulation of anti-
coagulation during impaired systemic microcirculatory 
function as a response to endotheliitis, and alveolar capil-
lary microthrombi from local COVID-19-induced immu-
nothrombosis [11]. The presence of the heparin sulfate 
cell surface receptor acted as a site assisting viral infection 
[8], giving a possible syndrome similar to autoimmune 
heparin-induced thrombocytopenia [6, 14]. Perhaps, the 
patient’s allergic history, the immunological response to 
the mRNA vaccine, as well as the dysregulation of the 
surface receptor may have triggered or activated throm-
bosis formation. The risk of cerebral VST is also notable 
in COVID-19 patients, who commonly present with neu-
rological symptoms and deficits [1, 13]. The mainstay of 
treatment is similar to VTE. The risk of thromboembolism 
and cerebral VST after receiving the Oxford–AstraZeneca 
vaccine is widely known [12]. Recently, deep vein throm-
bosis has been reported in a 66-year-old woman following 
the second dose of the mRNA Pfizer/BioNTech vaccine 
[3]. Similar to our patient, the reported patient did not 
have an abnormal coagulation profile, thrombocytopenia, 
or raised D-dimer. Though, the presentation was after the 
second dose while our patient was at day 16 (after the 
first dose). There are recently published cases of throm-
botic thrombocytopenia and cerebral VST occurring in 
9 patients after receiving the adenovirus-based vaccine 
(AstraZeneca) [6]. The typical symptoms of headache and 
fever started from days 3 to 16. Of those cases, fatality 
was reported in 5 patients. In Norway, there were another 
5 cases of cerebral VST been identified after the first dose 
of a similar vaccine. The laboratory findings and clinical 
symptoms were much the same, and 3 of the patients had a 
fatal outcome [14]. Although a single case does not prove 
an association, our report of a cerebral VST in a male 
without risk factors after receipt of the first dose of the 
mRNA based vaccine causes concern.
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