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ABSTRACT

Background: During Coronavirus (COVID-19) pandem-
ic, SARS CoV-2 infection has been documented to be
associated with thrombotic complications, especial-
ly pulmonary embolism, which are triggered by virus
binding to ACE-2 receptors and consequent activation
of a cascade leading to a hypercoagulable pathway,
however Cerebral Venous Sinus Thrombosis (CVST)
is emerging as a further thrombotic complication of
COVID-19.

Case presentation: \We report our experience of a pa-
tient affected by SARS CoV-2 infection, who presented
to our emergency department with neurological symp-
toms such as confusion and headache and was diag-
nosed with CVST at imaging exams.

BACKGROUND

Cerebral venous sinus thrombosis (CVST) is an uncommon cause
of stroke (<1%) (Nwajei E, et al., 2020), with an annual incidence
of 2-5 cases per million people, more commonly occurring in
younger patients, particularly women. Most common symptoms
are headache, seizures and focal neurologic deficits, while several
risk factors, like an inherited coagulopathy, an antecedent history
of trauma, cancer, or use of hormonal contraceptives have been
identified (Dakay K, et al., 2020). During last year, it has been
assumed that SARS-CoV-2 may represent a new risk factor for
CVST, by binding with angiotensin converting enzyme 2 (ACE-
2) receptors and triggering a cytokine cascade which leads to a
hypercoagulable state (Nwajei E et al., 2020). Although venous
thromboembolic events in other anatomic districts have been
widely described in literature, CVST still represents a less fre-
quently reported condition.

CASE PRESENTATION

A 46-year-old affected by class IT obesity (BMI=37 kg/m®) presented
to our emergency department with a confusional state occurred af-
ter seizures. Five days before, due to new-onset cough and fever, he
underwent a nasopharyngeal swab with a RT-PCR for SARS CoV-2,
which resulted positive; he had also been complaining of a headache
for three days.

On admission, blood tests revealed high levels of inflammatory
markers, platelet count almost reaching the upper limit of normal
range (377 x 109/L), normal coagulation parameters (INR<1,20) and
elevated D-dimers (11787 pg/mL). Chest CT revealed the presence
of bilateral multifocal areas of ground-glass opacities and consolida-
tions at lower lobes; CT pulmonary angiogram excluded Pulmonary
Artery Embolism (PAE). In addition, brain CT showed a focal area
of increased density of the right parietal cerebral cortex associated to
fronto-insular subarachnoid hemorrhage ipsilaterally. After the onset
of respiratory failure, the patient was admitted in Intensive Care Unit,
where he underwent mechanic ventilation.

Cerebral angiography revealed neither any arteriovenous malforma-
tions nor any aneurysms, but showed extensive thrombosis involving
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Conclusion: As neurological symptoms such as con-

fusion and headache are aspecific and shared with pa-
tients affected by SARS CoV-2 infection in absence of

CVST, clinicians should be aware of this emerging he-
matologic complication in order to recognize it as soon
as possible and provide the best patient care.
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the right transverse and sigmoid sinus, ipsilateral internal giugular

vein and deep cerebral venous system (in particular, the vein of Ga-

len)(Figure 1), The day after, brain CT showed cerebral infarction of
the right temporal and insular lobes with a hemorrhagic component,

while Magnetic Resonance Venography (MRV) confirmed angio-

graphic findings of CVST, which also extended at straight sinus.

During the following days, another brain CT was and performed
and demonstrated left temporal lobe infarction (Figure 2).

\

Figure 1: Cerebral angiography showed extensive thrombo-
sis of the right transverse and sigmoid sinuses

o)
Figure 2: Magnetic Resonance Venography (MRV): (a)
coronal, (b) axial (c) sagittal view. MRV documents the ab-
sence of opacification of the right transverse and sigmoid
sinus and right jugular vein, as well as partial occlusion of
straight sinus

RESULTS AND DISCUSSION

More and more studies in literature document the hematological
complications of SARS CoV-2 infection: in particular, the inci-
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dence of venous thromboembolism in hospitalized patients diagnosed with
COVID-19 oscillates between 7.7% and 28% and it occurs even after antico-
agulant therapy.

The incidence of arterial ischemic stroke as a neurological complication during
COVID-19 disease is reported more frequently (Tu TM, et al., 2020), instead,
only few cases reports document CVST. From the few available data in litera-
ture on this subject, our patient responds with some agreement with the epi-
demiological, clinical, radiological and laboratory characteristics of CVST in
the COVID patient. The patient infected with SARS CoV-2 and CVST has a
greater mean age than the general population diagnosed with CVST (approx-
imately 51 vs 37 years, respectively) and is more frequently male (unlike the
general population) (Mowla A, et al., 2020).

The patient may present an additional risk factor for thrombophilic diathesis,
such as contraceptive hormone therapy, hereditary coagulopathies, history of
cancer and obesity; as in our case, although CVST in COVID-19 disease can
also arise regardless of the presence of these factors (Dakay K, et al., 2020).
Even the clinical presentation of our patient does not differ from what emerg-
es from literature: indeed, the most frequently described symptoms in these
patients are headache, altered state of consciousness, seizures and focal neuro-
logical deficits (Mowla A, et al., 2020), although the last ones were not present
in our case.

The agreement also concerns the most frequent sites of CVST affecting the ve-
nous sinuses, namely the transverse sinus (75%) and the sigmoid sinus (50%)
(TuTM, et al., 2020), although in our case the thrombosis subsequently affect-
ed the rectus sinus, also extending towards the contralateral venous hemisys-
tem.

Several laboratory parameters are often altered in these patients, in particular
an increase of the inflammation indices and an alteration of the coagulation
parameters are characteristic (Nwajei E et al., 2020), in fact in our case there are
normal coagulation parameters and a normal platelet count but DDs and the
markers of inflammation were elevated.

As regards the vascular districts involved in thrombotic phenomena, although
pulmonary thromboembolism is the most frequent thrombotic complication
in patients affected by COVID-19 (Klok FA, et al., 2020; Scardapane A, et al.,
2021), in our case the CT pulmonary angiogram was always negative. There-
fore, our experience suggests that a prothrombotic condition of the patient
affected by COVID -19 does not exclude the presence of thrombosis in other
districts even in absence of PAE. In our case, indeed, in addition to the in-
volvement of the cerebral venous circulation, at a later time also the splanchnic
district was found to be involved in thrombotic phenomena.

Another interesting fact that emerges from Literature is that the concomitant
presence of SARS CoV-2 and CVST leads to a poorer prognosis than that of
each of the two conditions taken individually: if the death rate for COVID- 19
and CVST is estimated at 5.6% and 15% respectively, for patients with both
conditions it amounts to 45.5% (Tu TM, et al., 2020).

Although a clear causal link between SARS CoV-2 infection and the onset of
CVST cannot be established, in relation to the limited literature on the subject,
we suspect that COVID-19 infection may increase the risk of CVST, especially
in patients with predisposing risk factors for hypercoagulability, such as obe-

sity.
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As headache is a non-specific symptom and is also found in patients affected
by SARS CoV-2 infection in the absence of CVST (Bolay H, et al., 2020), the
recognition of this condition could be difficult, with a consequent diagnostic
delay (Zierau UT, et al., 2020).

CONCLUSION

Therefore, even in the absence of focal neurological deficits, the pres-
ence of headache and confusion in patients with diagnosed with
COVID-19 should arise the suspicion of CVST for a rapid classifica-
tion and adequate management of care, also in consideration of the
fact that the prognosis of CVST in such patients is significantly poorer.
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