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Abstract: Cerebral venous thrombosis (CVT) is a less common type of stroke, mostly in young patients. The majority of these cases
are due to thrombosis of superior sagittal sinus and transverse sinus. Isolated thrombosis of the inferior sagittal sinus is very rare. Here,
we report a 22-year-old male patient with no significant past medical history who presented to the emergency department of our
hospital with a convulsion, decreased level of consciousness, and right side weakness. His laboratory investigations, including the
coagulation profile, were normal. A non-contrast brain CT showed a 5 x 3 cm hematoma in the left parasagittal parietal lobe with no
associated midline shift or intraventricular extension. The cerebral magnetic resonance (MR) angiogram did not show any underlying
aneurysm or vascular lesion. However, the cranial MR venogram showed inferior sagittal sinus thrombosis, while other cranial veins
and dural sinuses were patent. The patient was admitted to the hospital and managed with low-molecular-weight heparin and warfarin
sequentially. He had significant improvement (consciousness and weakness have improved, and seizures are under control). This
present case illustrates a rare case of isolated cerebral venous thrombosis and also reviews the known literature on this condition.
Keywords: cerebral venous thrombosis, inferior sagittal sinus, convulsion

Introduction

Cerebral venous thrombosis is uncommon form of stroke due to the occlusion of cerebral veins or dural sinuses by way of
thrombosis." Risk factors for cerebral venous thrombosis include prothrombotic states such as pregnancy, the postpartum period,
or those on oral contraceptives. About 34% of patients with cerebral venous thrombosis have inherited or acquired thrombophilia,
according to the International Study on Cerebral Vein and Dural Sinus Thrombosis (ICSVT).>* CVT has variable presentation.
Common presentations include a progressive headache, focal neurological deficit, seizures, or altered mental status.* Headache is
the most common symptom and usually precedes other clinical symptoms or signs, followed by seizures, altered mental status,
and focal neurologic deficits.’ The diagnosis of cerebral venous thrombosis is based on the clinical presentation and confirmed by
neuroimaging, especially MR or CT venography. Unlike other stroke forms caused by arterial occlusion, CVT has a better
prognosis when diagnosed and treated early. In one registry study containing 624 patients with a diagnosis of CVT documented
eight percent mortality.® Most cerebral venous thrombosis are due to the occlusion of the superior sagittal sinus, transverse sinus,
or cortical veins. To our knowledge only very few cases of isolated inferior sagittal sinus thrombosis have been reported in the
literature. Here, we describe a young male patient with isolated inferior sagittal sinus thrombosis.

Case Presentation
A 22-year-old male patient with no significant past medical history came to the emergency department of our hospital
because of a convulsion, decreased level of consciousness, and right side hemiparesis for 8 hours. He had a progressive
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diffuse headache without associated vomiting or visual disturbance in the last few days. He had three attacks of
generalized tonic clonic seizure before presentation to the emergency room. He had no previous history of seizure
disorder. The patient did not have a family history of cerebral venous thrombosis or intracerebral hemorrhage. On
examination, he had decreased sensorium with a GCS of 12/15. Pupils were equal and reactive to light; likewise, other
cranial nerve examinations were normal. He had right side weakness with a muscle strength of 4/5 (based on MRC). His
laboratory investigation, including a full blood count, extensive biochemistry panel, and coagulation parameters, were
within the normal limits. Thrombophilia screenings such as protein C and S levels could not be done due to the lack of
availability in our laboratory. A non-contrast brain CT demonstrated a 5 x 3 cm hematoma in the left parasagittal parietal
lobe with no associated midline shift or intraventricular extension (see Figure 1). Cranial MR angiogram did not show
any underlying aneurysm or vascular lesion. However, the cranial MR venogram showed lack of flow in the inferior
sagittal sinus consistent with thrombosis, while the rest of the cranial veins and dural sinuses were patent (see Figure 2).
The patient was admitted to the neurology ward and managed with low molecular weight heparin, followed by warfarin
sequentially. Mannitol was given to reduce intracranial pressure. Levetiracetam 500 mg BIDwas given to control the
seizure. After two weeks of intrahospital treatment, He had significant improvement (consciousness was back to normal,
weakness had improved, and seizures were under control). The patient is now fully functional and is under flow-up in the

outpatient department.

Figure 2 (A-C) Intracranial contrast-enhanced MR venogram showing lack of flow in the inferior sagittal sinus consistent with thrombosis. The red box shows lack of signal
void in the inferior sagittal sinus. All other major sinuses are patent as shown by the figures.
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Discussion

Cerebral venous thrombosis, which encompasses thrombosis of the cerebral veins and the dural sinuses, is a less frequent
type of stroke that has been associated with higher mortality. Due to the widespread availability of magnetic resonance
imaging and increased awareness, the incidence of CVT is increasing.’ Patients with CVT tend to be younger than those
who experience arterial forms of stroke. According to the International Study on Cerebral Vein and Dural Sinus
Thrombosis (ISCVT), only 8% of patients with CVT were above 65 years old, which found that the median age of
patients with CVT was 37 years.® CVTs have variable etiologies, clinical manifestations, and outcomes. Cerebral venous
sinus thrombosis has been linked with hypercoagulable states, cranial or systemic infections, thyrotoxicosis, inflamma-
tory bowel disease, cancer, dehydration, pregnancy, or the postpartum period.”'° Head trauma, neurosurgical procedures,
and bacterial meningitis may also lead to thrombosis of the cerebral veins and sinuses. Other conditions that may lead to
cerebral venous thrombosis include antiphospholipid syndrome and genetic forms of hypercoagulable states such as
protein C and protein S deficiency and prothrombin mutation.® CVT can be caused by rheumatologic disorders such
Behget’s disease. Behget’s disease is an inflammatory perivasculitis that is multisystemic, chronic, and recurrent. Despite
being an uncommon symptom, neurological involvement (neuro-Behget’s disease) is one of the most severe causes of
long-term morbidity and can lead to cerebral venous thrombosis.'''

The majority of cases of CVTs are due to thrombosis of the superior sagittal sinus, transverse sinuses, cortical veins,
or a combination of sinuses. In the literature, there have been very few cases of isolated inferior sagittal sinus thrombosis.
The first case of isolated inferior sagittal sinus thrombosis was reported by Elsherbiny et al in 1997,"* and since then
a couple of cases have been published. A case report published by Erbas et al in 2006 reported a young female patient
with a corpus callosum hematoma due to isolated inferior sagittal sinus thrombosis.'* Karakurum-Goksel et al reported
a young female patient with isolated inferior sagittal sinus thrombosis due to a rare combination of elevated lipoprotein
(a) and iron deficiency anemia.'?

The presentation of cerebral venous thrombosis varies. Because of elevated intracranial pressure, CVT most
frequently manifests as a new progressive headache. Other relatively common clinical presentations include decreased
level of consciousness, papilledema, focal neurologic deficits, or seizures. Less frequent forms of presentation include
cavernous sinus syndrome, SAH, and simultaneous cranial nerve palsies.'®'” Our present case presented to the
emergency room with a progressive headache for days, followed by decreased level of consciousness, convulsions,
and right side weakness. He had no associated visual disturbances or cranial nerve palsy.

Diagnosis is made by clinical presentation and neuroimaging. Non-contrast-brain CT may show hyperdense clot in
the sinuses, venous infarction or hemorrhage, or an empty-delta sign when enhanced with contrast. Magnetic resonance
imaging may demonstrate areas of infarction, hemorrhage, or associated focal swelling of brain tissue.'® The current gold
standard to diagnose CVT is the combination of conventional magnetic resonance imaging with magnetic resonance
venography, particularly with dynamic time-resolved angiographic techniques, such as time-resolved imaging of contrast
kinetics (TRICKS) and time-resolved imaging with stochastic trajectories. The use of TRICKS provides excellent spatial
resolution, as well as dynamic flow information that has not been previously obtained without more invasive studies,
such as interventional angiography.'® Cerebral MR and CT venography are the best modalities to visualize a thrombosed
vein or sinus. These days, digital subtraction angiography (DSA) is not required for diagnosis and is only made for
patients whose endovascular management is considered.?” In the present case, a non-contrast brain CT showed hematoma
in the left parasagittal parietal lobe, consistent with the territory of the inferior sagittal sinus. The cranial MR venogram
demonstrated lack of flow in the inferior sagittal sinus, consistent with thrombosis, while other cranial veins and dural
sinuses were patent. Parenchymal abnormalities such as vasogenic or cytotoxic edema may be observed in CVT and are
occasionally seen together. Like intracerebral hemorrhage, CVT can be located in the subcortical areas, instead of the
typical arterial vascular territory. Vasogenic edema, which may be reversible, develops as a result of raised retrograde
venous pressure, whereas cytotoxic edema arises when the cerebral perfusion pressure falls and provokes tissue damage.
Rarely, subarachnoid hemorrhage may occur during the subacute phase of CVT.!

Non-visualization of the inferior sagittal sinus may occur in up to 10% of cases of CVT. However, isolated
thrombosis of the ISS is an extremely rare entity. The non-visualization of ISS and normal patency of other cerebral
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veins and sinuses, in addition to the clinical picture territory of the hematoma, yield the diagnosis of isolated inferior
sagittal sinus thrombosis.

In conclusion, although it is rare, isolated ISS should be considered in the differential diagnosis of patients with
parasagittal hematoma, especially young patients.
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