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Introduction

Venous thrombosis induced by COVID-19 is increasingly
reported in the literature with prevalence ranging from 16
to 40%. Most cases are related to the severity level of the
infection and eventually lead to worse outcome of the
disease.1–3 This thrombosis complication usually occurs in

the later stage of the disease and mostly manifests as deep
vein thrombosis and pulmonary embolism.2,3 The incidence
of cerebral venous thrombosis (CVT) is somewhat rarer
than the other venous thrombosis manifestations, estimated
approximately 0.5% of all venous thrombotic events in
COVID-19.4 But comparing with the general population,
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Abstract COVID-19 infection causes coagulopathy, which may lead to cerebral venous throm-
botic (CVT) event. It usually occurs in patients with higher severity level of infection and
manifests mostly within a month after the infection. However, in rare cases, the CVT
may happen long after the infection and unrelated to the degree of the infection
severity. We present the case of a previously healthy 62-year-old male patient with very
mild COVID-19 symptoms that resolved in 3 weeks of home isolation treatment.
Immediately after the infection, he developed hypercoagulability and was treated
routinely with a novel oral anti-coagulant drug. Four months after the infection, he
developed a worsening headache which, in several days, deteriorated to cause
reduction in his consciousness level. Imaging showed a right temporoparietooccipital
massive brain hemorrhage with right transverse and sigmoid sinus thrombosis.
Emergency decompressive craniectomy was performed and the patient recovery
was excellent. In patients with a hypercoagulable state after COVID-19 infection, the
possibility of CVT event should be observed. It may not be related to the severity of the
infection, and it may happen long after the infection.
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the incidence of CVT in COVID-19 patient is higher, estimat-
ed approximately 4.5/100,000 versus to 1.6/100,000 people
in the general population.5,6

Most CVT cases in COVID-19 occurred within 1 month of
the infection andcarry a highmortality rate, especially theone
with brain hemorrhage.6–10 In the present study, we report
an uncommon case of long-delayed CVT due to prolonged
coagulopathy in a previously healthy individual with mild
symptomatic COVID-19. The CVT manifest in severe brain
hemorrhage, which can be successfully treated with decom-
pression craniectomy and anti-thrombotic medications.

Case Report

Four months earlier, a previously healthy 62-year-old devel-
oped mild sore throat with no fever. He was then swabbed
due to contact tracing of one of his coworkers who was
confirmed positive for COVID-19. His COVID-19 PCR swab
test returned positive, and due to his very mild COVID-19
symptoms, he was treated with home isolation protocol.
During isolation period, he did not experience any additional
symptoms nor worsening of his existing symptoms. Two
weeks afterward, he had very well recovery and two times
PCR tests confirmed negative result. However, his laboratory
finding at that time showed an increment of D-dimer level to

1,289 ng/mL, which has not been shown previously. A novel
oral anti-coagulant drug, edoxaban 30mg, was prescribed
once daily and the D-dimer was routinely checked onweekly
basis. During follow-up, the D-dimer level ranged from 367
to 911ng/mL and the edoxaban dose was adjusted by his
primary physician accordingly and he was recommended to
have aggressive hydration. In his past medical history, no
specific medical condition especially related to any pro-
thrombotic, malignancy, or other vascular risk factors were
recorded.

For 5 days prior to the incidence, the patient had started
complaining mild-to-moderate headache, which worsened
gradually until he became unconscious 2hours before he
presented to us. His blood test results showed increased D-
dimer levels to 2,880ng/mL, otherwise within normal limit.
Initial examination in the emergency room found reduced
consciousness level of Glasgow Coma Score (GCS) of 12
(E3M5V4) with left hemiparesis and motor power score of
3 (able to resist gravity), pupil was 3mm symmetrical, and
responsive well to light stimuli. Blood pressure was
180/100mm Hg, heart rate was 100 bpm, dan respiratory
rate was 20�/min; temperature was 36.5°C. Repeated
COVID-19 PCR swab showed negative result.

Emergency head CT scan resulted in severe brain edema
with hemorrhagic transformation on the right

Fig. 1 (A) CT Scan and (B) T2 Flair MRI: Cerebral imaging showing large inhomogeneous hemorrhagic lesion with malignant edema at right
parietotemporooccipital region leading to subfacine and transtentorial brain herniation. (C) An axial T2 Flair imaging shows absence of abnormal flow
void at right transverse and signoid sinus. (D) Coronal MIP image time-of-flight venography shows loss of signal at right transverse and sigmoid sinus.
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temporoparietooccipital with 1.5 cm midline shifting and
deviation of the brainstem (►Fig. 1A). Brain MRI, MRA, and
MRV were then performed to rule out any other causes such
as vascular malformation or brain tumor bleeding. BrainMRI
confirmed a large brain hemorrhagic with malignant edema
(►Fig. 1B). MRA showed normal brain vasculature without
any occlusion or malformation. However, in the MRV, we
found nonvisualization of right-side transverse and sigmoid
sinuses and major veins anastomosis, which indicated a
massive cerebral venous thrombosis at the right side
(►Fig. 1C, D). A moment later, the patient’s condition dete-
riorating to GCS score of 9 (E2M5V2). He was recommended
to get emergency decompressive craniectomy. Intra-
operative finding demonstrating a massive brain thrombosis
with diffuse hemorrhagic (►Fig. 2A). Surgery was done
successfully and some brain specimen was taken and sent
to the pathology department for further study.

Immediately after the surgery, patient’s consciousness
improved to fully alert with GCS 15 while the left side
weakness was slowly recovered within several days.

Brain biopsy showed severe diffuse thrombosis feature
supporting the MRI and intra-operative finding, which sug-
gested severe venous thrombosis (►Fig. 2B–D) His blood test
result once again showed normal findings, but the D-dimer
level was still high on 2,890ng/mL.

Discussion

In COVID-19 patients, the exact mechanism triggers the
thromboembolic event is not fully understood; however,
there are several postulates. The first is through the severe
immune response, that is, the “cytokine storm” that
releases the pro-inflammatory cytokines, which are be-
lieved to be involved in the abnormal clot formation and

hyperactive platelet aggregation. Second is the downregu-
lation of angiotensin-converting enzyme 2 (ACE2), which
leads to a high expression of angiotensin 2 (Ang2). The
increasing Ang2 levels could promote vasoconstriction and
increase the expression of tissue factor, which induces
thrombosis.11,12 Third, viral infection may induce endothe-
lial cells dysfunction which in turn causes excess thrombin
generation and prevents fibrinolysis.13 Fourth, hypoxemia
may elevate blood viscosity and activate some specific genes
to generate thrombotic events.14 Other mechanisms of
thrombotic events may relate to advance age, male gender,
hypertension, immobilization, sepsis dehydration, and cen-
tral venous catheter.7,15

Along with the previous proposed mechanisms, CVT as
in other thromboembolic events occurred following Virch-
ow’s triad which consists of venous stasis, activation of
blood coagulation, and vessel wall damage. Some other
factors such as thrombophilia, antiphospholipid antibodies,
female gender, pregnancy, oral contraceptive, hormone
replacement therapy, and mechanical head injury may
also contribute to the development of CVT.16,17 CVT in
general population manifests as headache in 90% of
patients, seizure in 40%, intra-parenchymal hemorrhage
and ischemic stroke in 31% and 14%, respectively.18 Other
symptoms such as visual disturbances, encephalopathy, and
focal neurological signs were also reported in smaller
proportion.19 The clinical manifestations of CVT in
COVID-19 patient are rather different, headache only oc-
curred in 31%, others are altered sensorium (38.5%), re-
duced consciousness (31%), and intracranial bleeding
(61.5%). Another unique point of CVT in COVID-19 is the
age of patients, which in the COVID-19 group the mean age
was above 50 years old, while in the general population, the
mean age was 36 years old. Cortical veins involvement was

Fig. 2 (A) Macroscopic appearance of hemorrhagic cerebral venous thrombosis on right temporoparietal area (inside the yellow line area).
(B) Histopathological H&E staining with 100x magnification demonstrating brain parenchyma with diffuse hemorrhage and thrombosis.
(C) Histopathological H&E staining with 400x magnification demonstrating diffuse brain thrombosis with neutrophil infiltration.
(D) Histopathological H&E staining with 400x magnification demonstrating ischemic and degenerative neurons.
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also more frequent in COVID-19 patients than in the general
population.6

Diagnosis of CVT, as in other venous thromboembolic
events, were made based on clinical finding, imaging,
and blood tests result; several laboratory parameters,
such as C-reactive protein, fibrinogen level, prothrombin
time, platelet count, lipid dehydrogenase, IL-6, and serum
ferritin, have been known to predict the development
of thrombosis. However, the most important laboratory
test indicating the risk of thrombosis is the change in
D-dimer level, which in the acute phase may be confused
with other causes such as inflammation. The steady in-
crease in D-dimer level may demonstrate the possibility of
thrombosis.15 Less-invasive radiological examination such
as CTV or MRV in most cases are enough to make the CVT
diagnosis, even though brain DSA is still the gold standard.
However, in the COVID-19 setting, these less-invasive tests
are more efficient than performing DSA. The common
locations of thrombosis are multiple sinus involvement,
followed by the lateral sinus, and superior sagittal sinus.
Interesting finding in COVID-19’s CVT—the involvement of
cortical veins is significantly higher than in general CVT
(38.5% vs. 10%).20

Treatment of CVT includes treatment of underlying cause,
symptomatic therapy, and anti-thrombotic therapy. Unfrac-
tionated heparin or low molecular weight heparin are rec-
ommended in the acute-subacute phase, but for long-term
medication, oral warfarin or novel oral anticoagulants such
as factor Xa inhibitor (apixaban, edoxaban, and rivaroxaban)
and direct thrombin inhibitor (dabigatran) may control the
thrombosis.21,22 Emergency decompressive craniectomy is
recommended if there is massive brain hemorrhage or
edema with mass effect.

Regarding the association of the CVTwith the severity of
illness, it seems that themajority of the patients develop CVT
were in mild-to-moderate illness. One recent systematical
review demonstrated 36, 28, and 36% were in mild, moder-
ate, and critical illness.6 Another multinational case series
also reported 10 of 13 (77%) patients developed CVTwere in
mild-moderate respiratory symptoms. Mortality rate of CVT
in COVID-19 patients was reported between 23 and 45%,
with amongst mild symptomatic COVID-19 subgroup the
mortality rate is approximately 40%.6,9,10,20

The incidence of pro-thrombotic complication in the
COVID-19 post-acute phase has been widely known, as the
majority of thromboembolic events were reported within
30 days after discharge.6–8 In our case, the CVT manifest as
severe brain hemorrhagic occur 4 months after COVID infec-
tion in a previously healthy man, and he was treated with an
anti-thrombotic under strict monitoring of his primary physi-
cian. This report may support the not-yet understood long-
term COVID effect, especially in coagulopathy complication.

A long-delayed severe CVT (more than 4 months) after
COVID-19 infection is considered rare, especially in the
previously mild infection case. This finding may improve
our understanding of the nature of COVID antibody reaction
mechanism to develop thrombosis, specifically in the cere-
bral venous system.

Conclusion

Our case report supports the evidence that hypercoagulable
complication caused by COVID-19 may occur long after the
infection and not solely come from the severe-critical
patients’ subgroup but may also from the mild symptomatic
subgroup. In severe cerebral venous thrombosis with hem-
orrhagic transformation, early decision to do decompressive
craniectomy will benefit the patient.
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