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Sinus vein thrombosis and epileptic seizures: outcomes of long term
follow-up

Siniis ven trombozu ve epileptik nobetler: uzun dénem takip sonuglari

Mehmet Taylan Pekéz1®, Turgay Demir'@

IDepartment of Neurology, Cukurova University School of Medicine, Adana, Turkey

Abstract

Purpose: In the acute phase of Cerebral Venous Sinus
Thrombosis (CVST), approximately 35-50 % of patients
diagnosed epileptic seizures. This study aimed to
investigate the demographic and clinical characteristics,
frequency of seizures, prognosis of patients during a one-
year follow-up period.

Materials and Methods: The files of patients who were
followed up with the diagnosis of acute ischemic stroke
between January 1, 2018 and January 1, 2022 were
evaluated in this retrospective study. Demographic
features, presence of seizure history and seizure frequency,
neuroimaging findings, affected cerebral venous sinuses,
and anti-seizure medication use were recorded.

Results: A total of 701 patients with acute stroke had their
medical records reviewed. Thirty-two of 701 patients (4.56
%) were diagnosed with CVST; 37.5 % of patients
experienced early-onset seizures. Seizure control was
achieved with monotherapy in 88.8 % (n:8) of patients
with seizures. Involved sinuses in patients with seizures; 50
% (n=0) superior sagittal sinus was the most commonly
involved sinus and inferior sagittal sinus and sinus rectus
were not involved. In terms of sinus involvement, there
was no statistically significant difference between patients
with and without seizures. On cerebral magnetic resonance
imaging, venous infarcts were detected in 66.7 % (n=8) of
patients with seizures, compared to 35 % of patients
without seizures.

Conclusion: This retrospective study revealed that
seizures typically occur early in the disease, have a
favorable prognosis over the long term, and can be
managed with monotherapy.
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Oz

Amag: Serebral Venoz Sintis Trombozunun (SVST) akut
fazinda hastalarin yaklasik %35-50'sinde epileptik nébetler
gorilmektedir. Bu ¢alismada, bit yillik takip stiresi boyunca
hastalarin demografik ve klinik 6zellikleri, nobet stkligt ve
prognozunun arastirilmasi amaglanmistir,

Gere¢ ve Yontem: Retrospektif olarak yapilan bu
calismada 1 Ocak 2018 ile 1 Ocak 2022 tarihleri arasinda
akut iskemik inme tanist ile takip edilen hastalarin dosyalart
degerlendirildi. Demogtrafik 6zellikler, nébet Sykust varligt
ve nobet sikligi, nérogorintileme bulgulars, etkilenen
serebral vendz sintsler ve ndbet 6nleyici ilag kullanimi
kaydedildi.

Bulgular: Akut inme geciren toplam 701 hastanin tibbi
kayitlart incelenmistir. 701 hastanin 32'sine (%4,56) SVST
tanist kondu; hastalarin  %37,5'inde erken baslangiclt
nébetler gorildi. Nobet gegiren hastalarin %88,8'inde
(n:8) monoterapi ile nébet kontroli saglanmistir. Nobet
geciren hastalarda tutulan sintsler; %50 (n=0) superior
sagittal siniis en sik tutulan sints olup, inferior sagittal
sinlis ve sinls rektus tutulumu izlenmemistir. Sints
tutulumu agtsindan nébet geciren ve gegirmeyen hastalar
arasinda istatistiksel olarak anlaml bir fark yoktu. Beyin
manyetik  rezonans  gorintilemede nébet gegiren
hastalarin %066,7'sinde (n=8) ven6z enfarkt saptanirken,
nobet gegirmeyen hastalarin %35'inde saptanmistir.
Sonug: Calismamiz, nébetlerin tipik olarak hastaligin
erken dénemlerinde ortaya ¢iktigini, uzun vadede olumlu

bir prognoza sahip oldugunu ve monoterapi ile
yonetilebilecegini ortaya koymustur.
Anahtar kelimeler: Epilepsi, serebral vendéz siniis

trombozu, nébet nleyici ilaglar, prognoz
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INTRODUCTION

The incidence of cerebral venous sinus thrombosis
(CVST) is repotted to be 3-4/1,000,000 and accounts
for 1% of all strokes'. CVST, which occurs in
younger age groups compared to other stroke types,
may present with headache alone or with focal
neurologic findings, seizures, and coma. In patients
presenting with isolated headaches, the diagnosis may
sometimes be delayed, leading to a poor prognosis in
a disease that usually has a good prognosis?3.

Although CVST is rare, it gains special importance
because it affects young adults, children, and women
of childbearing age and causes epileptic seizures.
Seizures at the time of diagnosis and in the first seven
days after the diagnosis are called acute symptomatic
seizures and are reported with a rate of 24-50% in the
literature*¢. Epileptic seizures are known to be more
frequent as a presenting symptom in CVST than in
other types of stroke’. Approximately 35-50% of
patients diagnosed with CVST have focal onset or
generalized seizures in the acute period, and in
approximately 9% of these patients, seizures may
persist in the long term®. Seizures occurring 7 days
after CVT are termed late seizures and should be
considered unprovoked seizures. These seizures may
affect quality of life as they require long-term use of
anti-seizure medication (ASM)8. The group of
patients in whom a late seizure occurs should be
diagnosed with epilepsy because, according to the
International League Against Epilepsy (ILAE), it is
possible to diagnose epilepsy after a single
unprovoked seizure in certain cases with a greater
than 60% risk of seizure recurrence in the following
10 years®. Ferro JM et al. reported focal neurologic
deficit, parenchymal lesions, and superior sagittal
sinus involvement as risk factors for epileptic seizure
developmentS. The incidence of epileptic seizures is
higher in these patients with venous infarction
compared to arterial strokes. In addition, the
presence of epileptic seizures has been reported as a
poor prognostic factor. Seizures in patients with
SVST have been reported as an indicator of poor
prognosis, and mortality was found to be three times
higher in patients with seizures compared to those
without seizures®!°.

In this study, we aimed to to investigate the
frequency, prognosis and type of seizures and to
define the risk factors for acute seizures in patients
with CVST in 1-year follow-up. Thus, it will raise
awareness in primary and secondary health care
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physicians, especially in clinicians dealing with stroke
and epilepsy, in terms of the treatment and long-term
prognosis of epileptic seizures associated with SVT.
Knowing the risk factors for and long-term prognosis
of acute seizures after CVST may be helpful in both
the early detection of patients at risk for epileptic
seizures and in providing patients with proper
treatment and information.

MATERIALS AND METHODS

This retrospective study reviewed the electronic
archive files of patients diagnosed with acute
ischemic stroke between January 1, 2018 and
December 31, 2022 in the Stroke Unit of the
Department of Neurology, Cukurova University
Faculty of Medicine. Approval for the study was
obtained from the Non-Interventional Clinical
Research Ethics Committee of Cukurova University
Faculty of Medicine (135/2023).

The electronic files of patients diagnosed with acute
ischemic stroke were reviewed, and those diagnosed
with CVST were identified. Inclusion criteria were as
follows: having a diagnosis of CVST for the first time,
having a follow-up of at least 12 months, not having
a diagnosis of epilepsy before the diagnosis of CVST,
or not using anti-seizure medication (ASM). Patients
with a follow-up of less than 12 months, patients with
a known diagnosis of epilepsy before the diagnosis of
CVST, patients not receiving ASM regimen
appropriate for their seizure type, patients diagnosed
with recurrent stroke, patients with insufficient file
data, and patients with a history of epilepsy were
excluded from the study.

Age, gender, history of pregnancy in the last year,
whether in the postpartum period, history of oral
contraceptive drug use in the last year, history of
miscarriage, stillbirth, in utero ex, whether hormone
replacement therapy in the last year, Seizure history
after the diagnosis of CVST, time of first seizure,
seizure frequency at 1l-year follow-up, cerebral
magnetic resonance imaging (MRI), cerebral MRI
venography  findings,  electroencephalography
findings, involved sinuses, and ASM use were
recorded. The patients were examined by a
neurologist and these structured data were collected
from a tertiary epilepsy center (Cukurova University).

Statistical analysis

Categorical variables are expressed as numbers
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(percentage), and continuous variables are expressed
as mean t standard deviation or median minimum-—
maximum, where appropriate. The chi-square test
was performed to compare categorical variables
between the groups. In the comparison of numerical
measurements between two groups, independent
samples T test was used if the conditions were
provided. The degree of association between
variables was determined based on odds ratios (ORs)
and 95% confidence intervals (Cls). All analyses were
performed using the IBM SPSS Statistics Version
20.0 statistical software package. The statistical
significance level for all tests was set at p < 0.05.

RESULTS

The files of 701 patients with acute ischemic stroke
were reviewed. Descriptive statistics of demographic
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and clinical characteristics of the patients are
presented in Table 1. The mean age of the 32 patients
diagnosed with CVST and meeting the inclusion
criteria was 31.6 * 5.4 years (range: 19-47). Notably,
84.4% of the patients were under 35 years of age.
There was no statistically significant relationship
between patient age and seizure risk.

The rate of CVST was found to be 4.56% among all
ischemic stroke cases. It was determined that 37.5%
(n:12) of the patients, 93.8% of whom were women,
had seizures during or after the diagnosis of CVST. It
was determined that 93.8% (n:11) of the patients with
seizures presented to the emergency department
complaining of seizures, and only one patient had the
first seizure on the fourth day after the diagnosis.

Table 1. Demographic and clinical characteristics of the study population

Variable

All patients(n=32)

Age (years) a 31.615.4
31.0(19.0-47.0)
Age, n (%)
<35 27(84.4)
235 5(15.6)
Gender, n (%)
Female 30(93.7)
Male 2(6.3)
Seizure, n (%)
Yes 12(37.5)
No 20(62.5)
Infarct on MRI, n (%) (Yes) 15(46.8)
Anti-seizure medications, n (%o)
Drug-free 3(25)
Monotherapy 8(66.6)
Polytherapy 1(8.4)
Seizure frequency, n (%)
Seizure-free 9(75)
Morte than once a month 1(8.3)
1 in 6 months 1(8.3)
1 per year 1(8.3)
Siniis vein involvement, n (%)
Superior sagittal sinus 14(43.7)
Transverse sinus 6 (18.7)
Inferior sagittal sinus 1(3.1)
Sigmoid sinus 4 (12.5)
Sinus rectus 2(6.2)
Internal jugular vein 39.3)
Cavernous sinus 2(6.2)

aData were expressed as meantstandard deviation, median (min-max)
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Table 2. Comparison of seizure group and seizure-free patient group

Groups OR (p)
Seizure-free group Seizure group
(n=20) (n=12)

Age, n,% 17 (85) 10 (83.3) 1.11 (0.133)
<35 years 3(5) 2 (16.7) Ref.
=35 years
Sinus involvement, n,%
Superior sagittal sinus 8 (40) 6 (50) 1.39 (0.251)
Transverse sinus 4 (20) 2 (16.6) 1.12 (0.421)
Inferior sagittal sinus 15 0 -
Sigmoid sinus 2 (10) 2 (16.6) 1.16 (0.081)
Sinus rectus 2 (10) 0 -
Internal jugular vein 2 (10) 1(8.3) 1.2 (0.90)
Cavernous sinus 1(5) 1(8.3) Ref.
Venous infarct, n,%

No 13(65) 4 (33.3) Ref.

Yes 7 (35) 8 (66.7) 2.14 (0.08)

OR, odds ratio

The mean follow-up period was 2.1 years (range 1-5
years). Seizute control was achieved with
monotherapy in 88.8% (n:8) of the patients who were
found to have seizures secondary to CVST and with
polytherapy in 1 patient, while three patients did not
use ASM. In the group of patients who had seizures,
75% wete seizure-free, but seizures continued in 3
patients who did not use ASM (Table 1). Involved
sinuses in patients with seizures; 50% (n=6) superior
sagittal sinus was the most commonly involved sinus,
and inferior sagittal sinus and sinus rectus were not
involved (Table 2). No statistically significant
difference existed between patients with and without
CVST-related seizures regarding involved sinuses.
Venous infarcts were detected on cerebral MRI in
66.7% (n=8) of patients with seizures and 35%
without seizures. The presence of venous infarction
on cerebral MRI increased seizure risk 2.14 times
(Table 2). This was found to be statistically borderline
significant ( P = 0.08)

DISCUSSION

CVST is a type of stroke frequently occurring in
young or middle-aged populations and is less
common than arterial strokes '. In our study,
approximately 93.8% of the patients with CVST were
female, and 86.6% were under 35. One of the most
important reasons for the high prevalence in young
adult women is that pregnancy and oral contraceptive
use significantly increase the risk of cerebral venous
thrombosis in women!2. Although CVST has been
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reported with a frequency of 0.5-1% in studies in the
literature, this rate was higher at 4.56% because we
included only ischemic strokes in our study!'®. When
this frequency is considered, CVST should definitely
be considered in the etiology of young ischemic
strokes.

Transverse sinus (44-73%) and superior sagittal sinus
(39-62%) have been reported to be the most
commonly affected sinuses by thrombosis, and in our
study, transverse sinus involvement was 18.7%, and
superior sagittal sinus involvement was 43.7%'.
Ferro JM et al. reported that superior sagittal sinus
involvement increased the risk of epileptic seizure
development ©. Similarly, in our study, 50% of the
patients with epileptic seizures had superior sagittal
sinus involvement. In addition, despite the low
number of patients, the absence of inferior sagittal
sinus and sinus rectus involvement in the group of
patients with seizures is also noteworthy.

CVST-related seizures are mostly acute symptomatic
(35-50%), occurring within the first 7 days>!.
Seizures occurring after seven days atre called late
seizures and are less common 6. In our study, it was
observed that all of the patients with seizures had
acute symptomatic seizures. In Lidgren et al. study of
1281 patients, the frequency of acute symptomatic
seizures was 34%, and 81% of these patients
presented with seizures similar to our study!”.

Supratentorial cerebral infarcts have been reported to
be one of the important factors in the development
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of CVST-related seizures® 18, Similar to the literatute,
our study found cerebral infarction due to venous
thrombosis significant as a seizure marker (P = 0.08).
Ferro JM. et al. found that ASM treatment reduced
the development of acute symptomatic seizures in
patients with cerebral lesions'®. In this context, the
high risk of CVST-related acute symptomatic seizure
development, especially in patients with cerebral
lesions, raises the issue of preventive ASM drug
initiation in this patient group. European and
American guidelines recommend the initiation of
ASM in patients with acute symptomatic seizures to
prevent seizute recurrence!s!.

Beghi et al. reported that mortality was higher in
patients with CVST accompanied by epileptic
seizures than in patients without seizures 2. On the
contrary, Sha et al. reported that epileptic seizures did
not make a difference in mortality?!. In the VENOST
study, acute symptomatic seizures were reported to
be effective on prognosis and mortality, especially in
the first 1 month'2. In our study, although mortality
was not specifically excluded, there were no patients
who resulted in mortality. Even if they do not
increase mortality, epileptic seizures should be
managed correctly as they impair patients' life quality.
In the literature, the frequency of status epilepticus
has been reported between 0.5-11% in CVST patients
and 1-22% in patients with acute symptomatic
seizurest®10. In our study, status epilepticus did not
develop in any of our patients during follow-up.

In conclusion, although epileptic seizures are
common and occur early in the disease, the prognosis
is favorable in the long term. Patients with cortical
vein thrombosis and associated hemorrhagic lesions
have a high risk of epileptic seizures. Therefore,
considering these risk factors, this patient group
should be closely monitored and evaluated for
prophylactic ASM treatment. In addition, three
patients who did not use ASM and whose seizures
could not be controlled draw attention to the
importance of ASM use in this patient group.

The limitations of our study include the low number
of patients, short follow-up periods of some patients
even though follow-up was at least one year, and the
retrospective nature of the study. Further prospective
studies with a larger patient population and longer
follow-up periods will guide clinicians in this regard.
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