
CVST-BD

(n=17)
CVST-O (n=23) p-value

Demographic features

Median age, years (range) 35.9 (19-72) 41.1 (21-73) 0.08

Male 11 10
0.22

Female 6 13

Mean age of CVST diagnosis 34.5 36.6 0.38

Type of onset

Acute 35% (6) 87% (20)
<0.01

Subacute / Chronic 65% (11) 13% (3)

Clinical findings

Headache 100% (17) 82.6% (19) 0.12

Diplopia 11.8% (2) 8.7% (2) 1

Blurred Vision 11.8% (2) 13% (3) 1

Papilledema 47.1% (8) 47.8% (11) 1

Sixth nerve palsy 11.8% (2) 8.7% (2) 1

Confusion 0 4.3% (1) 1

Hemiparesis 0 34.8% (8) 0.01

Aphasia 0 13% (3) 0.25

Homonymous hemianopsia 0 8.7% (2) 0.50

Parenchymal lesion in brain MRI 5.9% (1) 56.4% (13) <0.01

Thrombus location in MRV

Superior sagittal sinus 23.5% (4) 47.8% (11) 0.19

Transverse sinus 100% (17) 73.9% (17) 0.03

Sinus rectus 0 8.7% (2) 0.50

Multiple venous sinüs involvement 47.1% (8) 73.9% (17) 0.10

Conclusions
Our study showed important clinical and radiological differences
in CVST patients with and without BD.
Venous infarction and venous hemorrhage were less common in
patients with CVST-BD.
The only clinical symptom in most of the CSVT patients with BD
was headache due to elevated intracranial pressure.
Transverse sinus thrombosis was more common in patients with
BD than in other CVST patients (Figure 4).
This finding may be related to the hypothesis of minor trauma-
induced inflammation, which requires further investigation.

Figure 2. Thrombus probability map of CVST patients with
Behçet's disease (CVST-BD). A: Anterior-posterior view. B:
Superior-inferior view. The frequency of thrombi is stated at
10% intervals. Cerebral venous sinuses with less than 10%
frequency were not colored.

Figure 3. Thrombus probability map of CVST patients without
Behçet's disease (CVST-O). A: Anterior-posterior view. B:
Superior-inferior view. The frequency of thrombi is stated at
10% intervals. Cerebral venous sinuses with less than 10%
frequency were not colored.

Table 1. Comparison of clinical features of the patients.

Figure 1. The method employed to generate subtraction maps
of each cluster to compare the subgroups.

Figure 4. Thrombus probability difference map of patients with
and without BD. A: Anterior-posterior view. B: Superior-inferior
view. The level of the thrombus probability difference is shown
on the red-blue color scale. The maximum thrombus
probability difference is expressed as a percentage for each
group. BD: Behçet's disease. Non-BD: Non-Behçet's disease.

Introduction
Neuro-Behçet’s disease (NBD) is observed in approximately 3-9%
of Behçet’s disease (BD) cases. NBD may present with diverse
clinical symptoms related to the affected tissues, such as
parenchymal, vascular, and meningeal structures. Approximately
60% to 80% of people with NBD have parenchymal brain
involvement. The second most common clinical form is cerebral
venous sinus thrombosis (CVST). Previous studies on CVST-BD
classified the involved cerebral venous sinuses categorically.
The purpose of this study was to construct flow void probability
maps of patients with CVST with and without BD to visually
illustrate the impacted cerebral venous sinuses and to compare
the subgroups of patients.

Methods
Seventeen patients with a diagnosis of BD-related CVST (CVST-BD)
and 23 patients with a diagnosis of CVST related to other
etiologies (CVST-O) were included.
We collected clinical data including gender, age at onset of BD and
CVST, presenting symptoms, neurological findings, and etiology.
High-resolution MR venography images obtained during CVST
were used to mark and digitalize thrombosed areas.
We aligned all images using CAD software and marked the flow
voids on a template manually.
By using open-source geographic information system (QGIS)
software, all polygons were combined onto the same template to
create thrombus maps.
Thrombus probability and subtraction maps were created to
reveal the differences between the subgroups (Figure 1).

Transverse sinus was affected in 73.9% of the CVST-O patients
(Figure 3, p=0.03).
Thrombosis developed mostly in the superior sagittal sinus and
transverse sinus in the CVST-O group (Figure 3).
The frequency of superior sagittal sinus thrombosis was higher in
the CVST-O (Figure 4).
No significant differences were found between the genders.
None of the female patients with BD had thrombus in the
superior sagittal sinus.
BD with peripheral vascular involvement: Left transverse sinus
(88.9% vs. 50%; p=0.13).
BD with negative pathergy test: Right transverse sinus (42.9% vs.
100%; p=0.08).
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Results
Focal neurological findings were only found in the patients with
CVST-O (Table 1).
Parenchymal pathology was more common in the CVST-O group 
(5.9% vs. 56.5%, p<0.01).
Remarkably, all patients with CVST-BD had thrombosis in the
transverse sinuses (Table-1, Figure 2). 
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