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ARTICLE INFO ABSTRACT

Keywords: Background: Despite the COVID-19 infection is more frequently related to acute respiratory distress but there is

COVID-19 ) ) an increasing evidence of a heterogeneous spectrum of multi-system involvement including the central nervous

(Sjere:)ral venous sinus thrombosis system. Thromboembolic events after COVID-19 infection have been reported mainly in the pulmonary vascu-
troke

lature however; thromboembolic complications of the nervous system with subsequent cerebrovascular stroke
have been increasingly reported. The most common cerebrovascular complication after COVID-19 infection is
ischemic stroke however there is also reported cases of cerebral venous sinus thrombosis in such patients as well.
In the current report we present two cases with extensive cerebral venous sinus thrombosis as a potential
complication for COVID-19 infection.

Objective: Increase the awareness of neurological complications in patient with COVID-19 virus disease.
Methods: Reporting two cases with confirmed cerebral venous sinus obstruction in patient with confirmed
COVID-19 infection.

Results: Two young adult males less than 30 years old have no other risk factors of hypercoagulable state apart
from being COVID-19 infection victims complicated by CVST. Both of them had progressive course of deterio-
ration in conscious level, right hemiplegia and only one seizures attack has been reported in (Case-1). Both
patients in the current report died within one week of their initial symptoms in spite the aggressive medical and
surgical treatment.

Conclusion: CVST is a devastating complication when associated with COVID-19 infection and early in-
vestigations for cerebrovascular integrity by using MRA, MRV whenever there are unexplained neurological
manifestations in patient with COVID-19 disease.

1. Introduction

The new coronavirus (COVID-19) is one of the human f-coronavi-
ruses, which also includes SARS-CoV-1 and Middle East respiratory
syndrome (MERS)-CoV [1]. Acute respiratory syndrome due to COVID-
19 infection was primary identified in Wuhan city, china on January
2020 [1]. The coronavirus disease (COVID-19) has been declared a
pandemic in March 2020 [2]. Despite the COVID-19 infection is more
frequently related to acute respiratory distress but there is an increasing
evidence of a heterogeneous spectrum of multisystem involvement
including the neurological complications [3]. Thromboembolic events
after COVID-19 infection have been reported mainly in the pulmonary
vasculature however; thromboembolic complications of the nervous
system with subsequent cerebrovascular stroke have been increasingly

reported [4]. The most common cerebrovascular complication after
COVID-19 infection is ischemic stroke however there is also reported
cases of cerebral venous sinus thrombosis in such patients as well [5,6].
In the current report we present two cases with extensive cerebral
venous sinus thrombosis as a potential complication for COVID-19
infection. To the best of our knowledge, this case series is the only
case series to date on patients with Covid-19 infection who developed
CVST in Arab region. Moreover, in our two cases; both patients pre-
sented to the health care facility by neurological manifestations initially
and not COVID 19 common symptoms.

2. Case 1

A 22-year-old gentle man who was brought to the emergency
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department with deterioration in his conscious level after an attack of
convulsion and fall down from four meters height. On arrival to the
hospital; his GCS was 4/15, so the patient was immediately intubated,
connected to the ventilator and anti-epileptic medication was given.
After stabilization of his condition; radiological survey was completed;
the initial CT scan of the brain (Fig. 1A) revealed left cerebral small
subdural hematoma with mild brain edema, pneumocephalus and
fissure fracture of the skull. Later, the patient was admitted to the sur-
gical ICU for conservative treatment and follow up. Over the following
couple of days, his neurological condition showed notable improvement.

Unfortunately, on the 3rd day of ICU admission, he developed a new
neurological deficit in the form of right sided hemiparesis. In response,
an MRI of the brain (Fig. 1B) was performed and showed left cerebral
recent ischemic insult with stationary left sided small subdural hema-
toma. On the 4th day of ICU admission decline in the sensorium was
observed and a new CT scan of the brain (Fig. 1C), was performed on
urgent basis that reveled; progressive left hemispheric ischemic changes
with mid line shift. Intern, Diagnostic cerebral angiography was per-
formed in order to exclude carotid dissection which showed patent both
anterior and posterior arterial trees with partial SSS thrombosis and
complete thrombosis of the left transverse sigmoid sinus (Fig. 1D&E).
The patient was shifted immediately from the Angio suite to the oper-
ating room, where decompressive craniectomy was performed. Intra-
operatively, congested cortical veins were observed (Fig. 2A). Early
postoperative neurological improvement was observed (GCS was
improved from 4 to 9/15). On the second postoperative day, the patient
conscious level started to decline again, where CT scan of the brain
(Fig. 2B) and MRI/MRYV scan of the brain (Fig. 2C,D,E,F) were performed
and revealed notable increased obstruction of left transverse sinus, and
markedly diminished flow on superior sagittal sinus, sigmoid sinus,
straight sinus (progressive course of dural sinus thrombosis). Based on
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this finding, therapeutic anticoagulation (enoxaparin) was started. Even
though, the patient condition showed progressive deterioration together
with development of respiratory distress and high-grade fever. In
response to the new respiratory clinical findings, CT scans of the chest
was requested which revealed bilateral basal ground glass opacities &
centrilobular thickening and concomitant nasopharyngeal swab
confirmed the COVID-19 infections.

Despite all the above measures and efforts exerted to save the patient
life, he did not show notable response with progressive deterioration in
his neurological status and respiratory parameters and finally he
developed cardiopulmonary arrest on the third postoperative day.

3. Case 2

A-28-year old male previously healthy patient has a history of mild
fever and generalized bony ache for 3 days. Patient asked for medical
advice and treated symptomatically with antibiotic and anti-pyretic by
general practitioner doctor at his village with no improvement. The
Patient started to develop increasing headache associated with slightly
disturbed conscious level that mandate the admission to emergency
department where CT scan of the brain was performed and showed
hyper-dense transverse sinus (Fig. 3A&B) and positive delta sign (Fig. 3
C&D) raising the possibility of venous sinus thrombosis which was
confirmed by MRI brain (Fig. 3E,F) and MRV confirmed the extensive
sinus thrombosis as shown in (Fig. 3G&H).

As per-recent protocol in Covid-19 pandemic, complementary CT
scan of the chest and routine laboratory investigations were requested.
The results of his investigations raised the possibility of Covid-19
infection that was confirmed by the result of the nasopharyngeal
swab. Patient treated at the isolation unit with the routine protocol for
Covid-19 disease in addition to, therapeutic low- molecular-weight

Fig. 1. Case 1; preoperative findings. Initial CT brain (Fig. 1A) showed left cerebral small SDH with mild brain edema, pneumocephalus. On the 3rd day, MRI brain
(Fig. 1B) showed left cerebral recent ischemic insult with stationary thin rim SDH. On the 4th day FU CT brain (Fig. 1C), showed progressive left hemispheric
ischemic changes with midline shift. Cerebral angiogram showed partial SSS thrombosis and complete thrombosis of the left transverse-sigmoid sinus (Fig. 1D&E).
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Fig. 2. Case 1; operative and post-operative findings. Intraoperative picture during DC with congested cortical vein (Fig. 2A, arrow head). On the 2nd post-
operative day CT (Fig. 2B) and MRI/MRYV brain (Fig. 2C,D,E,F) showed picture of progressive multiple dural sinus thrombosis.

Fig. 3. Case 2. Initial CT brain showed hyperdense transverse sinus (Fig. 3A,B) and positive delta sign (Fig. 3 C&D). MRI brain (Fig. 3E,F) and MRV confirmed the
extensive sinus thrombosis (Fig. 3G,H).

heparin (enoxaparin), and prophylactic levetiracetam infusion. 4. Discussion

Despite the above treatment protocol was strictly followed at the
isolation unit, rapid progressive deterioration in his general and The most frequent clinical manifestations of COVID-19 infection are
neurological status happened and he died on the 5th day of admission. cough, fever, dyspnea, diarrhea, and fatigue associated with radiological

lung abnormalities [7]. Moreover, the neurologic manifestations such as
seizures, headache, and loss of smell are not uncommon [5,8]. The
neurotropism of covid-19 virus was confirmed by the presence of the
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virus in cerebrospinal fluid [9,10] and its neuroinvasive potential could
happen through the retrograde neuronal route as similar to the MERS-
CoV and SARS-CoV-1 [10,11].

A wide spectrum of neurological complications has been reported
with the new version of corona virus (Covid-19) [3], which could
involve the acute cerebrovascular insult [8].

COVID-19 disease shows a state of hypercoagulability with a high
prevalence of venous thromboembolism associated with thrombotic
complications mostly related to the pulmonary vasculature [6,12-14].
However; these thrombotic complications may involve the brain
vasculature as well in 2% of patient with confirmed COVID-19 infection
[3].

The mechanism of thrombophilic state with COVID-19 infection has
not been fully elucidated. However, the severe inflammatory response
after COVID-19 infection leads a cytokine storm that intern can induce a
pro-coagulable state [15,16]. In addition, the virus itself has its specific
pro-coagulant effect [16].

Covid 19 infection induces widespread endothelial dysfunction
(endotheliopathy) and inflammation [17]. Von Willebrand factor (VWF)
and factor VIII (FVIII) are known to be elevated COVID-19 patients
[18,19]. FVIII and VWF are not only related to inflammation and risk of
thrombosis but also associated with endothelial damage [20]. A
decrease in FVIII/VWF ratio values on COVID 19 patients’ admission
could determine which patient will be at higher risk of worsening res-
piratory status, and subsequently shows an increase in oxygen re-
quirements [20].

Ultra large VWF (ULVWF) has a higher adhesive ability to platelets
than VWF [21]. Exocytosis of ULVWF stored at endothelial Weibel-
Palade bodies (WPB) into the circulation can be triggered by hypoxia,
Interleukin (IL)-1, as well as, tumor necrosis factor (TNF)-alpha. More-
over, IL-6 can inhibit the cleavage of ULVWEF-platelet strings [22].
Tremblay et al showed that there is no difference in the outcome of
COVID 19 patients who were receiving anti-platelet or anti- coagulants
compared to those who were not [23].

So, preventing the binding of platelets to ULVWF at the glycoprotein
IX-Ib receptor through agents like; caplacizumab [22] or anfibatide
[22], recombinant ADAMTS13 concentrate [24], or dissolving the
ULVWF multimers by using N Acetylcysteine [25] might represent an
attractive way to prevent microthrombosis formation.

The most frequent cerebrovascular disease after COVID-19 infection
is ischemic stroke as demonstrated in the series of Helms et al., [5]
where, one sub-acute and two acute ischemic strokes out of 13 patients
with confirmed covid-19 infection were reported. Moreover there are
reported cases of cerebral venous sinus thrombosis among COVID-19
infected patients [6].

Cerebral venous sinus thrombosis is a rare thrombotic disease and
has a relatively good outcome when treated promptly although it could
be fatal if not [26]. The use of oral contraceptive pills Pregnancy &
puerperium, presence of genetic predisposition, malignancy, connective
tissue disease and local infections of the head & neck are considered risk
factors for development of CVST [26-28].

The CVST manifestation includes symptoms and signs of intracranial
hypertension, encephalopathy or focal neurological deficit and can
cause cerebral infarction and/or hemorrhage [26]. Heparin anti-
coagulation is the initial treatment of CVST even in the presence of
intracerebral hemorrhage [29]. Despite limited reports in the literature
described the association between COVID-19 infection and CVST [4,30],
the current report demonstrates two patients with confirmed COVID-19
infection complicated by CVST.

In the current report both patients are young adult males and have no
other risk factors of hypercoagulable state apart from being COVID-19
infection victims which could support the association between COVID-
19 infection and CVST. Both patients in the current report died within
one week of their initial symptoms in spite the aggressive medical and
surgical treatment. Seizures attack was reported in few cases with
COVID-19 infection [3]. The attacks of convulsion after COVID-19
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infection may be due to blood-brain barrier breakdown with excessive
release of pro-inflammatory cytokine leading to cortical irritation and
seizures [31,32]. In the current report only one seizures attack has been
reported in (Case-1).

In our both cases, no antiviral protocol was administrated.

5. Conclusion

The devastating consequences of CVST associated with COVID-19
infection whenever diagnosis is delayed should initiate high index of
suspicion among clinicians in order to start early investigations for ce-
rebrovascular integrity by using MRA, MRV whenever there are unex-
plained neurological manifestations. Moreover whenever there is
unexplained thrombogenicity in a neurological case presented with
CVST, one showed think about associated COVID 19 infection even in
the absence of classic constitutional symptoms.

This study has several limitations. It has only two cases; however it
can still raise the suspicion among CVST cases presented only with
neurological manifestation without clear predisposing factors being
possibly COVID 19 cases in the recent pandemic era. And the possible
association could be related to the known COVID 19 associated throm-
bogenicity that has been proven recently in many literatures. There were
several missing laboratory data among our patients, because of their
ambiguous initial presentation, not classic to COVID 19 patient and the
rapid progressive deterioration scenarios in both of cases.
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