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Abbreviations
CT: Computed Tomography
CVST: Cerebral Venous Sins Thrombosis
GCS: Glasgow Coma Scale
ICP: Intra Cranial Pressure 
JAK2: Janus Kinase2
LMWH: Low Molecular Weight Heparin
MRI: Magnetic Resonance Imaging
MRV: Magnetic Resonance Venogram
VTE: Venous Thrombo Embolism
T2W: T2 Weighted

Introduction
CVST is a rare form of venous embolism which occurs in the 
cerebral venous dural sinuses, or cortical veins. Increased intracranial 
pressure, toxic edema, seizures and possibly death can occur [1]. It 
represents just 0.5-1% of all brain strokes, and its outcome worsens 
when there is a delay in diagnosis or in the initiation of therapy [2-
6]. The annual incidence of CVST is increasing due to the wider 
availability of imaging - ranging from 0.22 to 1.57 per 100,000 [7-9]. 

CVST is a multifactorial disease and its occurrence depends on the 
presence of multiple risk factors. Studies report 65% of patients 
with CVST has more than 1 risk factor [3, 4]. Approximately 75% 

of adult patients are women, likely due to use of oral contraceptives, 
pregnancy, and the peripartum period [2-6]. The main predisposing 
factors are genetic, acquired prothrombotic state and infection [6-10]. 

Table 1: Risk factors of CVST
Acquired Inherited
Brain tumor Protein C and S deficiency
Head trauma Anti-thrombin III deficiency
Local head infection Homocysteinemia
Intracranial hypertension Factor V leiden homozygousmutation
Internal jugular vein 
abnormality

G20210A prothrombin gene

Neurological disorder Methylene-Tetra-hydro-folate-reductase 
677TT mutation

Lumber Puncture Positive anti-cardiolipin or 
anti-phospholipid antibodies

Pregnancy
Puerperium
Hematological condition
Nephrotic syndrome
Systemic vasculitis
Medication (Cisplatin, 
Methotrexate, steroids)
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Abstract
Cerebral venous sinus thrombosis (CVST) is an often under-diagnosed, life-threatening condition. We report the first case 
of CVST in Palestine of a 39-year-old female who presented with a history of loss of consciousness preceded by severe 
vertigo and headache. Brain CT scan without contrast was done, in which no abnormality was detected. Further Brain 
MRI and MRV studies with contrast showed thrombosis of left transverse sinus with extension to left sigmoid sinus and left 
jugular vein. The patient was anticoagulated and admitted to the ICU for regular monitoring and frequent brain CT scans 
to rule out hemorrhagic transformation. The patient made a full recovery. Lab and molecular studies were carried out as 
an outpatient to investigate the etiology of this presentation. The aim of this case report is to demonstrate the importance 
of early detection and treatment of CVST for a successful outcome.
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The diagnosis of CVST is challenging because of variety in 
presentation. It rarely presents as a stroke syndrome [10]. In neonates 
it often appears as nonspecific neurologic signs and symptoms [11]. 
Young adults usually complain of headache with up to 80-90% of 
the first presentation being either diffuse, focal or migraine-type 
headaches [12-14, 4-6]. The most frequent presentations are isolated 
headaches, intracranial hypertension syndrome, seizures, a focal 
lobar syndrome, and encephalopathy [7, 15-17]. 

Greater availability of neuroimaging has helped physicians make 
more accurate diagnosis despite variability in CVST presentation. 
The current choice of investigation for CVST is MRI venography 
(MRV) and CT venography [18-21]. The cornerstone of management 
is dependent on recognition of the underlying cause, correction of 
modifiable risk factors, preventing complications, and decreasing the 
recurrence rate [4, 6]. Anticoagulation, typically using low molecular 
weight heparin (LMWH), is the first line treatment in a stable 
patient. In resistant cases aggressive management may necessitate 
local intravenous thrombolysis, mechanical thrombectomy, and 
decompressive hemicraniectomy [3, 4].

The prognosis of CVST has gradually improved since the 1960s [15]. 
During the acute phase of presentation, mortality rate is 5% [16, 17]. 
The International Study of CVT found 79% of patients’ post-follow 
up had made a complete recovery, while mortality rate was 8%.

Case Presentation
A 39-year-old Palestinian lady was admitted by ambulance to Al-
Wattani Hospital, Nablus at midday following an episode of loss of 
consciousness at home. The previous morning, she suffered from 
severe vertigo followed by vomiting, alongside a three-day history 
of a constant, progressively worsening headache not responding 
to painkillers. The patient had a history of known granulomatous 
mastitis requiring regular drainage due to recurrent abscesses, 
migraines from childhood, and past miscarriages. She was not on 
an oral contraceptive pill. 

On examination vital signs were normal and she had a Glasgow 
coma scale (GCS) of 13/15. The patient had 4/5 MRC power in all 
limbs. Her pupils, fundi, and speech appeared normal. There was 
no evidence of any focal neurological deficit or meningism. A non-
contrast brain CT carried out within an hour of admission detected 
no abnormality. An abdominal ultrasound and ECHO were normal. 

The patient was admitted to hospital for further investigation and 
treatment. Complete blood count (CBC) indicated polycythemia 
(Hb 17.4 g/dl), thrombocytosis (platelet count 811×109/L), and 
leukocytosis (WBC 18.3× 109/L). A treatment dose of LMWH 
was administered, alongside aspirin. The patient was reviewed 
by both hematology and rheumatology teams, and subsequently 
admitted to the ICU for close monitoring. She underwent two 
courses of venesection to treat the polycythemia. Hydroxyurea 
was administered to treat thrombocythemia. An immune antibody 
screen including anti phospholipid syndrome was negative. 

Magnetic resonance venography (MRV) confirmed the presence of 
a thrombosis in the left transverse sinus with extension to the left 
sigmoid sinus and left internal jugular vein. A CT Brain demonstrated 
a thrombus within the anterior part of superior sagittal sinus and 
the left transverse sinus, and CT chest showed a small thrombus 
within the aortic arch. The patient’s clinical condition improved 

during her nine day stay in ICU, receiving ongoing anticoagulation. 
She was discharged from hospital thirteen days post-admission 
with a complete resolution of symptoms. Bone marrow biopsy 
results indicated essential thrombocythemia, and molecular studies 
confirmed the patient has JAK2 mutation. 

Figure 1: Coronal Magnetic Resonance Venography Shows Filling 
Defect In The Left Transverse And Sigmoid Sinuses Extended To 
Left Internal Jugular Represents Venous Thrombosis

Figure 2: T2W_TSE_AX1/MRI: Left Cerebellar Ischemia Shown 
On As Hyperintense Area

Figure 3: Chest and neck CT with Contrast Shows Small Thrombus 
on Arch of Aorta

Discussion
This was the first reported case of CVST in Palestine. There is 
currently no official data regarding the incidence of CVST in the 
developing world. Worldwide incidence ranges from 0.22 to 1.57 per 
100,000 [7-9]. This patient presented within the classic demographic 
group for CVST, with women known to be at three times greater 
risk than men, and 78% of all cases affecting those aged below 50 
years old as reported in the international study on CVST [14]. It 
differs from typical strokes, affecting a much younger population. 
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One study found the median age of presentation of CVST to be 37 
years old [21-23].

Predisposing risk factors are present in 80% of patients diagnosed 
with CVST [24]. There is often more than one risk factor present, as 
in our case. The patient was JAK2 mutation positive, and had known 
granulomatous mastitis. The patient suffered from raised hemoglobin, 
platelet count, and raised hematocrit, which can be explained by the 
presence of JAK2 mutation confirmed with molecular studies. JAK2 
mutation can cause essential thrombocythemia, polycythemia rubra 
Vera, myelofibrosis, as well as other myeloproliferative disorders. 
CVST was the first presentation of this patient’s myeloproliferative 
disorder. The internal jugular vein receives cerebral venous blood 
through the dural sinuses. The sagittal sinus is more susceptible to 
thrombus formation than other areas of the cerebral venous sinuses, 
with 62% of cases reported to occur within it [10]. However, in 
this case the thrombus was found in the left transverse sinus with 
extension to the left sigmoid sinus and left jugular vein. 

The wide variation in anatomy of the brain’s venous system has 
resulted in an incomplete understanding of CVST pathogenesis 
[25]. The clinical presentation of CVST can occur due to different 
mechanisms. Cerebral venous occlusion causes infarction, and 
edema within the brain. Venous occlusion also leads to raised 
intracranial pressure (ICP), with cerebrospinal fluid collecting within 
the superior sagittal sinus unable to drain to the left jugular vein 
[10]. In this case there was evidence of left cerebellar ischemia on 
MRI, but no indication of ICP. 

The patient underwent a series of urgent investigations to determine 
the cause of her presentation. A third of CVST cases present with 
intracranial hemorrhage seen on imaging [12]. As the initial CT Brain 
without contrast ruled out ICH, prophylactic LMWH was promptly 
administered in light of the patient’s hypercoagulable clinical picture. 
MRI Brain with contrast showed left transverse sinus thrombosis 
with left cerebellar ischemic insult. MRV confirmed the presence 
of thrombosis of the left transverse sinus with extension to the left 
sigmoid sinus and left internal jugular vein. MRV is the preferred 
and most sensitive diagnostic investigation for CVST, which allows 
venous occlusion to be identified along with any consequences such 
as cerebral edema and areas of venous infarction [26]. However, 
Bousser and Ferro suggested that MRV should be conducted in 
conjunction with MRI, as it cannot alone distinguish thrombosis 
from hypoplasia [3].

A whole-body CT scan was conducted to investigate for further 
thrombus formation, and underlying malignancy. A small thrombus 
was seen in the aortic arch. Frequent repeat CT Brain imaging was 
conducted to monitor for possible transformative hemorrhage and 
ischemic changes. Initial management of patients with confirmed 
CVST should include stabilization and the prevention of any cerebral 
herniation [5]. Despite the risk of hemorrhage into venous infarcts, 
anticoagulation forms the mainstay of treatment [27]. In this case 
standard hospital protocol suggests use of prophylactic LMWH 
following a VTE risk assessment on all inpatients. However, given 
the clinical indication of a hypercoagulable state, a therapeutic dose of 
LMWH was administered. It is likely the patient benefited from this 
early anticoagulation, before a formal diagnosis of CVST was made. 

A prospective study demonstrated that 79% of patients recovered 
following treatment with LMWH [23]. Our patient showed marked 

clinical improvement in the days following the commencement of 
anticoagulation. The patient was eventually switched from LMWH 
to warfarin to prevent the risk of long term CVST recurrence. 
Recurrence rates are estimated to be between 2-4%. Long term 
anticoagulation also reduces risk of extra cerebral venous thrombosis, 
which is seen in 4-7% of patients with following CVST [23, 28-30].

The patient was prescribed hydroxyurea during admission as a 
myeloproliferative disease was suspected given her clinical 
presentation [31]. This treatment was continued as hydroxyurea is the 
only agent which has been shown to reduce the rates of thrombosis 
in ET when compared to other choices of treatment [32-69]. In cases 
where prognosis appears poor, endovascular thrombolysis, with 
agents such as urokinase and tissue plasminogen activator, may be 
used [10]. Other treatment options include the use of therapeutic 
lumbar punctures, oral acetazolamide and surgery in treating 
intracranial hypertension which were not required in our case.

Conclusion
CVST is an uncommon condition and diagnosis is challenging due 
to its variable presentation. Doctors should maintain a high index of 
suspicion for CVST, especially in young or female adults presenting 
with headaches, refractory to other treatment. CVST may be the first 
presentation for some patients with JAK2 mutation. Neuroimaging 
is integral to providing a rapid diagnosis with MRI and MRV the 
most effective choices of investigation. Early administration of 
anticoagulation is the mainstay of treatment to aid recovery and 
prevent complications. Long term anticoagulation is important to 
prevent recurrence, reducing mortality, and morbidity. 
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