
CLINICAL IMAGE  Massive cerebral venous sinus thrombosis after COVID‑19 vaccination 1

antibodies. The tests did not show the presence 
of the lupus anticoagulant. In addition, analysis 
of the cerebrospinal fluid revealed an elevated cell 
count (83/3 per ml), 87% of which were mononu‑
clear, and the protein concentration was 0.83 g/l. 
No virus was detected in the cerebrospinal fluid. 
A sterile bacteriological culture was obtained and 
aseptic meningitis was finally diagnosed. Ceftri‑
axone at a dose of 2 g daily and enoxaparin at a 
dose of 80 mg twice daily were administered and 
the patient continued enoxaparin after discharge. 
In addition to the heterozygous factor V Leiden 
mutation, the patient had risk factors for CSVT 
which included an increased level of factor VIII, 
aseptic meningitis, and possible dehydration due 
to vomiting.

See et al2 reported 12 cases of CVST after Ad26.
COV2.S vaccination. All patients were White 
women; of these, 7 had at least a single CVST 
risk factor. Time from Ad26.COV2.S vaccination 
to symptom onset ranged from 6 to 15 days. All 
11 patients tested for the antibodies against PF4 
had positive results.2 In contrast to the previ‑
ously reported cases, our patient had not been 
diagnosed with thrombocytopenia. Hypothe‑
ses on the mechanisms underlying thrombotic 
thrombocytopenia after COVID‑19 vaccination 
include the role of antibodies against PF4, direct 
interaction between the adenoviral vector and 
platelets, cross‑reactivity of antibodies against 
the SARS‑CoV‑2 spike protein with PF4, cross
‑reactivity of antiadenovirus antibodies and PF4, 
interactions between the spike protein and plate‑
lets, platelet expression of the spike protein and 
the subsequent immune response, and platelet 
expression of other adenoviral proteins and as‑
sociated responses.3 Vaccination for COVID‑19, 

Cerebral venous sinus thrombosis (CVST) is 
a cerebrovascular disorder that generally occurs 
in younger patients (<50 years old) and is respon‑
sible for 0.5% to 1% of all strokes.1

A previously healthy, nonsmoking, 25‑year‑old 
White man with no personal or family history of 
thrombosis received an Ad26.COV2‑S COVID‑19 
vaccine (Janssen / Johnson & Johnson). A few 
hours post vaccination the patient developed a fe‑
ver and started to vomit. The next day he report‑
ed a headache of increasing severity, and 7 days 
after vaccination he was admitted to the hospital.

On examination he was apyrexial and over‑
weight, with a body mass index of 27.17 kg/m2. 
No abnormalities were identified in the neu‑
rological examination. Laboratory blood tests 
showed increased levels of C‑reactive protein 
(83.7 mg/l; reference range <5 mg/l) and D‑dimer 
(3049.25 ng/ml; reference range <550 ng/ml); 
white blood cell and platelet counts were with‑
in the reference range (7.3 G/l and 227 G/l, re‑
spectively). The reverse transctiptase–polymerase 
chain reaction test for SARS‑CoV‑2 was negative. 
Computed tomography angiography of the head 
showed extensive intracranial thrombotic lesions 
(Figure 1A–1C). The patient was heterogeneous for 
factor V Leiden mutation. A heparin‑platelet fac‑
tor 4 (PF4) enzyme‑linked immunosorbent as‑
say specific for immunoglobulin (Ig) G antibod‑
ies was negative. An assay for protein C showed 
a level of 148% and the level of coagulation fac‑
tor VIII was 208%. Moreover, the free protein 
S level was 83%, no mutation of prothrombin 
20210A was found, and the level of antithrom‑
bin was 102.9%. Negative results were obtained 
for the determination of antibodies to beta‑2 gly‑
coprotein as well as IgG and IgM anticardiolipin 
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especially using adenovirus‑based vaccines, may 
predispose to various thrombotic manifestations 
in young individuals with previously unknown in‑
herited thrombophilia and such patients should 
be screened for thrombophilia.4
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Figure 1�  Computed tomography angiography of 
the head; A – axial plane; intracranial thrombotic lesions 
(arrows) and no contrast enhancement in the superior 
sagittal sinus; B – saggital plane; extensive intracranial 
thrombotic lesions in the superior (upper arrow) and 
inferior (lower arrow) sagittal sinuses; C – saggital plane; 
thrombotic lesions in the right internal jugular vein (arrow)
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