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Background and Purpose: Risk of seizure is significantly higher in cerebral vein and dural sinus thrombosis 

(CVST) compared to other stroke subtypes. There is paucity of literature on predictors of presenting seizures 

in CVST. This study was designed to investigate the risk and predictors of seizures in CVST at presentation.

Methods: Total 181 consecutive patients with CVST were retrospectively analyzed.

Results: Total 181 patients with CVST were enrolled (age range, 14 to 96 years; mean age, 34.64±14.66 

years). A total of 44 patients had presenting seizures. Younger age (p=0.028), involvement of superficial 

cortical veins (p=0.016), presence of hemorrhagic venous infarct (p≤0.001) and involvement of frontal lobe 

(p≤0.001) were significantly related to the presenting seizures on the univariate analysis. The hemorrhagic 

venous infarct (odds ratio [OR], 4.44; 95% confidence interval [CI], 1.89-10.44; p=0.001) and involvement 

of the frontal lobe (OR, 10.66; 95% CI, 4.02-28.29; p≤0.001) were independently associated with the 

presenting seizures on the multivariate analysis.

Conclusions: About one fourth of the patients with CVST had presenting seizures. The patients with 

hemorrhagic venous infarct in the frontal region are more prone to have presenting seizures. (2020;10:74-78)
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Introduction

Risk of a seizure is significantly higher in cerebral vein and dural si-

nus thrombosis (CVST) compared to hemorrhagic or ischemic stroke.1 

Seizures are the presenting symptom of CVST in 12-31.9% of the 

patients.2 Risk factors for early seizures are motor or sensory deficits, 

cerebral vein thrombosis, supratentorial brain lesions or a hemor-

rhagic brain lesion on neuroimaging.2-4 CVST has varied clinical pre-

sentations and may masquerade the other diseases. It may cause de-

lay in the early diagnosis and treatment of CVST. Delayed diagnosis 

of CVST might be one cause of the development of refractory status 

epilepticus, which is a serious emergency condition with high mortal-

ity and morbidity.5,6 There is paucity of literature on predictors of pre-

senting seizures in CVST. In this study, we analyzed the risk and pre-

dictors of seizures in CVST at presentation.

Methods 

Subjects

Patients with CVST in a tertiary care teaching hospital from 

January 2011 to December 2013 were enrolled in this study. CVST 

was confirmed by magnetic resonance venography (MRV). Magnetic 

resonance imaging (MRI) and MRV data of 181 patients with CVST 

were included in final analysis. Data was extracted from the medical 

record. Occurrence of seizure at presentation of CVST was noted. 

Image analysis

MRI included diffusion-weighted images, axial T1, axial fast 

spin-echo (FSE) T2, coronal and sagittal FSE T2, and gradient-echo 

sequences. Maximum intensity projections (MIPs) were created at 

the MR operating console for 3D-MR venography data set. The MIP 

images were viewed in the sagittal, transverse and coronal planes.
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Table 1. Distribution and types of brain parenchymal lesions in patients presenting with seizures

Site of lesion
Hemorrhagic venous 

infarct
Non hemorrhagic 

venous infarct
Intraparenchymal 

hemorrhage
Total

Frontal  9 (33.3)  7 (87.5) 3 (75) 19 (48.7)

Parietal  3 (11.1) 0 (0.0) 0 (0.0) 3 (7.7)

Fronto-parietal  6 (22.2) 0 (0.0) 0 (0.0)  6 (15.4)

Temporo-parietal 2 (7.4) 0 (0.0) 0 (0.0) 2 (5.1)

Parieto-occipital 2 (7.4) 0 (0.0) 0 (0.0) 2 (5.1)

Temporo-occipital 2 (7.4)  1 (12.5) 1 (25)  4 (10.2)

Fronto-temporo-parietal 1 (3.7) 0 (0.0) 0 (0.0) 1 (2.6)

Temporo-parieto-occipital 1 (3.7) 0 (0.0) 0 (0.0) 1 (2.6)

Cerebellum and Fronto-parieto-occipital 1 (3.7) 0 (0.0) 0 (0.0) 1 (2.6)

Total 27 8 4 39

Values are presented as number (%).
One patient had or subarachnoid hemorrhage. Four patients with seizures had no brain parenchymal lesions.

Imaging finding

The presence of supratentorial parenchymal lesions, their location 

(frontal, parietal, temporal or occipital), type (non-hemorrhagic or 

hemorrhagic venous infarction), and presence of intraventricular or 

subarachnoid hemorrhage (SAH) on magnetic resonance imaging 

were noted. The location and extent of the thrombosis and the num-

ber of sinuses affected on MRV were noted. The direct evidence of 

cortical veins thrombosis on MRI was also noted.

Statistical analysis

Numeric values were shown as the mean±standard deviation. 

Demographic, clinical and radiological variables among patients with 

CVST with or without presenting seizures were analyzed by using 

chi-square contingency analysis to explore the statistically significant 

difference. A difference was considered significant at a p-value of less 

than 0.05. The variables having a two tailed p-value of <0.10 on uni-

variate analysis were included in the multivariate analysis. The analy-

sis was performed using epi info-7 statistical software (Centers for 

Disease Control and Prevention, Atlanta, GA, USA).

Results

Total 181 patients with CVST were enrolled (age range, 14 to 96 

years; mean age, 34.64±14.66 years). One hundred twenty one pa-

tients (66.8%) were female. A total of 44 patients (24.3%) had pre-

senting seizures. Out of 44, 79.5%  were females. Distribution and 

types of brain parenchymal lesions in patients presenting with seiz-

ures have been shown in Table 1. Most common site of  brain paren-

chymal lesion was frontal lobe, followed by involvement of the fron-

to-parietal region. One patient had SAH. Four patients with seizures 

had no brain parenchymal lesions.

Predictors of presenting seizures

Younger age (p=0.028), involvement of superficial cortical veins 

(p=0.016), presence of hemorrhagic venous infarct (p≤0.001) and 

involvement of frontal lobe (p≤0.001) were significantly related to 

the presenting seizures on the univariate analysis (Table 2). There 

was no significant relation to the site of thrombosis and number of 

involved cortical superficial and deep venous sinuses to the present-

ing seizures. Gender (p=0.06), non hemorrhagic venous infarct 

(p=0.99) and intraparenchymal hemorrhage (p=0.55) were not re-

lated to the presenting seizures. On multivariate analysis, the hemor-

rhagic venous infarct (odds ratio [OR], 4.44; 95% confidence interval 

[CI], 1.89-10.44; p=0.001) and involvement of the frontal lobe (OR, 

10.66; 95% CI, 4.02-28.29; p≤0.001) were independently asso-

ciated with the presenting seizures (Table 3).

Discussion

In this retrospective analysis, 24.3% patients with CVST had pre-

senting seizures. Hemorrhagic venous infarct in frontal lobe was the 

independent predictor of presenting seizures in the CVST. Limited da-

ta is available regarding frequency of seizures and clinico-radio-

logical findings of CSVT patients with seizures. In a large prospective 

study, 39.3% patients with CVST had seizures at presentation.7 

Patients with presenting seizures also had a higher risk of early 
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Table 2. Univariate analysis of predictors of presenting seizures in patients with cerebral venous sinus thrombosis

Variable
Seizure 
(n=44)

No seizure 
(n=137)

OR 95% CI p-value

Age (years) 30.43±9.30 35.99±15.80 - - 0.03

Female 35 86 2.31 1.03-5.19 0.06

Isolated SSS 11 18 2.20 0.95-5.12 0.10

SSS with other venous sinuses 23 57 1.54 0.78-3.04 0.29

Isolated TS 1 6 0.51 0.06-4.34 0.86

TS with other venous sinuses 29 105 0.59 0.28-1.23 0.22

Isolated SS 0 2 - - 0.98

SS with other venous sinuses 27 92 0.78 0.38-1.57 0.60

Isolated straight sinus 0 1 - - 0.55

Straight sinus with other venous sinuses 7 26 0.81 0.32-2.01 0.82

Straight sinus, internal cerebral veins and vein of gallen 0 3 - - 0.76

Internal cerebral veins and vein of gallen 0 2 - - 0.98

Involvement of superficial cortical veins 4 1 13.6 1.48-125.16 0.02

All superficial and deep venous sinuses 6 14 1.39 0.50-3.86 0.72

Hemorrhagic venous infarct 27 41 3.72 1.83-7.55 <0.01

Non hemorrhagic venous infarct 8 27 0.91 0.38-2.17 0.99

Intraparenchymal hemorrhage 4 7 1.86 0.52-6.67 0.55

Intraventricular hemorrahge 0 1 - - 0.55

Subarachnoid hemorrhage 1 0 - - 0.55

Frontal 19 10 9.65 4.01-23.22 <0.01

Parietal 3 3 3.27 0.64-16.82 0.31

Occipital 0 4 - - 0.58

Fronto-temporal 0 4 - - 0.58

Fronto-parietal 6 19 0.98 0.37-2.63 0.83

Temporo-parietal 2 4 1.58 0.28-8.95 0.97

Parieto-occipital 2 6 1.04 0.20-5.35 0.71

Temporo-occipital 4 4 3.33 0.79-13.90 0.19

Fronto-temporo-parietal 1 1 3.16 0.19-51.65 0.98

Temporo-parieto-occipital 1 5 0.61 0.07-5.40 0.97

Bilateral thalamic 0 6 - - 0.35

Bilateral thalamo-capsuloganglionic 0 4 - - 0.58

Bilateral caudate nuclei 0 1 - - 0.55

Bilateral thalamic and fronto-parietal 0 1 - - 0.55

Cerebellum 0 2 - - 0.98

Cerebellum and fronto-parieto-occipital 1 1 3.16 0.19-51.65 0.98

Values are presented as mean±standard deviation or number.
OR, odds ratio; CI, confidence interval; SSS, superior sagittal sinus; TS, transverse sinus; SS, sigmoid sinus.

Table 3. Multivariate analysis of predictors of presenting seizures in patients with cerebral venous sinus thrombosis

Variable OR 95% CI p-value Regression coefficient

Hemorrhagic venous infarct  4.44 1.89-10.44  0.001 0.21

Frontal 10.66 4.02-28.29 <0.001 0.45

OR, odds ratio; CI, confidence interval.
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seizures. Seizures in CVST can cause neurologic and systemic deterio-

ration, status epilepticus and death although in the International 

Study on Cerebral Vein and Dural Sinus Thrombosis (ISCVT) cohort 

seizures were not an independent predictor of death and/or 

dependency.2,3,8,9 In this multicenter study, supratentorial lesion in 

CVST was associated with 5.10 times higher risk of presenting 

seizures.9 Similarly in a other retrospective analysis by Kalita et al.,10 

supratentorial lesion was associated with more than 4.67 times high-

er risk of seizures. In our study, frontal lobe involvement in CVST was 

10.66 times more likely associated with presenting seizures. 

Concerning risk factors for presenting seizures in CVST, lesion ante-

rior to the central sulcus and  focal deficits are reported to be asso-

ciated with seziures.11 Hemorrhagic lesion due to CVST commonly 

presents with seizures.2 Parenchymal hemorrhagic lesion, often cort-

ical, results from local venous congestion. Such lesions are the likely 

cause of seizure activity. The mechanism of seizure in hemorrhagic le-

sion is not well understood. Blood metabolites such as hemosiderin 

may cause a focal cerebral irritation leading to seizures as shown in 

experimental animal models.12,13

In a prospective study of 194 consecutive patients with acute 

CVST, 44.3% of patients had early symptomatic seizures. Motor defi-

cit, intracranial hemorrhage and cortical venous thrombosis were in-

dependent predictors of early epileptic seizures.3 The increased risk 

of seizures in patients with motor deficits points toward underlying 

damage to the motor cortex. The pooled analysis of grouped data 

from the Venous Thrombosis Portuguese Collaborative Study Group, 

ISCVT, and the German studies confirm that focal signs (aphasia and 

motor deficits), the location of CVT (superior sagittal sinus and cort-

ical vein), and supratentorial parenchymal lesions are associated 

with a higher risk of presenting seizures.7 Thrombosis of the superior 

sagittal sinus and cortical veins, which drain venous blood from the 

upper convexity of the brain, including the motor and sensory corti-

ces, can explain higher association of presenting seizures with focal 

deficits. Risk of acute symptomatic seizure (ASS) was repoted to have 

2.7 times higher in hemorrhagic infarction compared to without 

hemorrhage. Seizure risk was higher in anterior circulation compared 

to posterior circulation (10.7% vs. 4.7%).14 The higher frequency of 

seizure has been reported in patients with straight sinus or cerebral 

vein thrombosis.7 In a recent review, authors have evaluated in-

cidence, characteristics, predictors, treatment, and prognosis of 

acute and late seizures in patients with CVST. The incidence had been 

reported in a wide range of 6.9-76% for ASS and 4-16% for post 

CVST epilepsy (PCE). ASS commonly occurred in patients with loss of 

consciousness, focal neurological deficits, supratentorial lesions and 

thrombosis in superior sagittal sinus, straight sinus, and cortical 

veins. PCE had been predisposed by occurrence of ASS, motor deficit, 

and supratentorial lesions, particularly hemorrhage.15 In the present 

study, there is no significant relation to the site of thrombosis and 

number of involved cortical superficial and deep venous sinuses to 

the presenting seizures. Similar reults have been shown in the study 

by Kalita et al.10

Limitations

The main limitation of the present study is its retrospective nature. 

Other limitations are single center study, lack of etiology, outcome 

and follow up data. Single center study may cause case selection 

bias. Reporting by single radiologist in the present study may also 

cause bias in the interpretation.

About one fourth of the patients with CVST had presenting 

seizures. The patients with hemorrhagic venous infarct in the frontal 

region are more prone to have presenting seizures.
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