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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Seizures associated with dural arteriovenous 

fistulas (dAVFs) are rare, and the safety of antiseizure 
medication (ASM) discontinuation after embolization remains 
uncertain.

Methods: A retrospective review of five patients with seizure-
associated dAVFs treated with embolization was conducted. 
Clinical and angiographic outcomes were analyzed, focusing on 
seizure recurrence and ASM discontinuation.

Results: Three patients successfully discontinued ASMs 
without recurrence, while one experienced a relapse after 
early discontinuation. Statistical analyses showed no 
significant correlation between seizure-free duration and ASM 
discontinuation (p=0.146) or seizure type and ASM management 
(p=0.317).

Conclusion: ASM discontinuation may be feasible in selected 
post-embolization patients, but individualized decisions are 
essential. Larger studies are needed to establish guidelines for 
post-treatment seizure management.

Key words. dAVF, embolization, AEDs discontinuation, 
seizure control.
Introduction.

Dural arteriovenous fistulas (dAVFs) are uncommon 
vascular abnormalities, accounting for approximately 10-
15% of all intracranial arteriovenous malformations. While 
dAVFs are more commonly associated with presentations 
such as intracranial hemorrhage, progressive neurological 
deficits, or venous congestion, seizures represent a rare clinical 
manifestation, occurring in only about 3% of cases [1,2]. Despite 
this low prevalence, seizures are a potentially significant and 
debilitating symptom.

The prognosis of seizure-associated dAVFs remains poorly 
understood. Data on the prevalence and characteristics of 
seizures in untreated dAVFs are limited, and it is unclear 
whether seizures result directly from the pathophysiology of 
the fistula such as venous hypertension or cortical irritation, or 
from secondary structural damage caused by complications like 
micro-hemorrhages or ischemia [3].

It is unknown whether the angiographic resolution of the fistula 
correlates with seizure freedom or if the cessation of antiseizure 
medications (ASMs) or antiepileptic agents is appropriate and 
safe in these patients [4,5]. 

Below, we present our experience in following up on five 
patients after the successful embolization of dural fistulas 
regarding the management of antiseizure medications (ASMs).
Materials and Methods.

A retrospective review of our dural arteriovenous fistula 
(dAVF) database was conducted to identify patients who 

presented with seizures within three months prior to treatment 
between 2020 and 2024. Among 26 patients diagnosed with 
dAVFs at our center, five patients with seizure-associated 
dAVFs were identified and had complete follow-up records.

Clinical data, dAVF characteristics, and angiographic 
outcomes were collected. Patient clinical information included 
sex, age at diagnosis, seizure type and recurrence, and Cognard 
dAVF classification. 

The goal was to obliterate the DAVF to improve patient’s 
clinical symptoms, especially reversal of cortical venous 
reflux (CVR). The imaging data included angiographic images 
immediately after treatment and during the follow-up period. All 
patients underwent follow-up digital subtraction angiography 
(DSA) at 6 months after initial treatment to evaluate the efficacy 
of endovascular embolization.

Descriptive statistics were used to summarize patient 
demographics and clinical outcomes. The mean age of the 
patients and the mean seizure-free period post-embolization) 
were evaluated. To assess the association between seizure-free 
duration and ASM discontinuation, an independent t-test was 
performed. To determine whether ASM discontinuation was 
significantly associated with seizure recurrence, a chi-square 
test was conducted. Statistical significance was set at p < 0.05 
for all tests. All statistical analyses were performed using SciPy 
(Python).

Antiseizure medication (ASM) discontinuation was attempted 
in selected patients based on individualized risk assessments, 
clinical judgment, and patient preference. Factors such as 
seizure presentation (type and severity), the length of the post-
embolization seizure-free interval, and the 6-month follow-up 
DSA result were all considered. These clinical factors were 
weighed alongside patient-related considerations—including 
patient preference and psychological comfort or anxiety about 
seizure recurrence—when deciding whether to taper and 
discontinue ASM for each patient.
Results.

Detailed Analysis and Insights from our Cases (Table 1).
Longer seizure-free periods seem to correlate with successful 

ASM discontinuation. Patients with longer seizure-free durations 
(18+ months) could discontinue ASMs without recurrence. 
Patient C, who experienced recurrence, had the shortest 
seizure-free period (6 months), suggesting that premature ASM 
discontinuation may increase the risk of seizure recurrence.

A comparison of seizure free periods between patients who 
discontinued ASM (mean 22 months) and those who did not 
(mean 15 months) was performed using an independent t-test. 
The difference was not statistically significant (p=0.146) 
indicating no clear correlation between ASM discontinuation 
and seizure-free period (Figure 1 and 2).
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Figure 1. Seizure-Free Period vs. ASM discontinuation.

Figure 2. Seizure type linked to ASM discontinuation.

Patient Age 
(years) Gender Seizure Type Cognard 

Type Treatment
Seizure-
Free Period 
(months)

ASM 
Discontinued Recurrence

A 58 Male Generalized tonic-
clonic IIa

Complete embolization 
of transverse sinus 
dAVF

18 Yes No

B 65 Female Focal IIa+b Complete embolization 
of sigmoid sinus dAVF 12 Yes No

C 45 Male Single generalized 
seizure IIa

Embolization of 
superior sagittal sinus 
dAVF

6 Yes Yes

D 50 Female Status epilepticus IIb Embolization of torcular 
dAVF 24 No No

E 39 Male
Focal with 
secondary 
generalization

IV Embolization of cortical 
venous reflux dAVF 36 Yes No

Table 1. Data of the patients during follow up.
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Recurrence Risk and Patient-Specific Factors.

Impact of Initial Seizure Presentation:
The single patient with recurrence after ASM discontinuation 

(Patient C) had a history of a generalized seizure before 
treatment. This could suggest that generalized seizures prior to 
embolization might pose a higher risk for post-discontinuation 
recurrence. Patients presenting with focal seizures (Patients B 
and E) successfully discontinued ASMs without recurrence, 
suggesting that the seizure type may play a role in predicting 
post-treatment ASM requirements. However, due to the limited 
sample size, this finding requires further validation. Patient 
D, despite being seizure-free, resumed ASMs due to anxiety, 
highlighting the psychological aspects influencing treatment 
adherence and ASM management.

A chi-square test was conducted to assess the association 
between seizure type and ASM discontinuation. The result 
showed no statistically significant relationship (p=0.317) 
indicating that seizure type did not significantly influence 
ASM decisions in this cohort. A Fisher’s exact test was 
conducted to assess the association between seizure type and 
ASM discontinuation. This analysis showed no statistically 
significant relationship between the type of seizure presentation 
(generalized vs. focal) and the decision or ability to discontinue 
ASMs (p = 0.40). In other words, within this small cohort, 
seizure type by itself did not significantly influence ASM 
management outcomes.
Gender and Outcomes:

Due to the small cohort, no clear pattern emerges based on 
gender, but three males and two females exhibited similar 
seizure-free outcomes post-embolization with mean age 
51.4 years (SD:10.43) and the mean seizure-free period post-
embolization was 19.2 months (SD = 12.36).
Discussion.

Seizures associated with dural arteriovenous fistulas (dAVFs) 
are uncommon and often result from venous hypertension or 
cortical irritation caused by retrograde venous drainage and 
congestion. Successful embolization or surgical disconnection 
of the dAVF often resolves these underlying pathophysiological 
mechanisms [6,7]. However, limited attention has been given 
in the literature to the prognosis of seizures linked to dAVFs 
or the appropriateness of discontinuing antiseizure medications 
(ASMs) after treatment. Experimental studies suggest that 
intracranial venous hypertension and blood-brain barrier 
disruption may lead to cortical epileptogenicity by allowing 
serum proteins and other components to enter brain parenchyma. 
This process creates a cycle of sustained epileptogenicity that 
cannot be effectively controlled by ASMs alone [4,5]. 

In our analysis, we examined the relationship between seizure-
free period and ASM discontinuation using an independent 
t-test, as well as the association between seizure type and ASM 
discontinuation through a chi-square test.

The t-test comparing seizure-free duration between patients 
who discontinued ASM and those who did not revealed no 
statistically significant difference (p = 0.146). While patients 
who discontinued ASM tended to have longer seizure-free 
periods, the small sample size limits the statistical power of this 

observation. This suggests that seizure-free duration alone may 
not be a definitive predictor of ASM discontinuation success, 
and individualized decision-making remains essential.

Similarly, the chi-square test assessing the relationship 
between seizure type and ASM discontinuation showed no 
statistically significant association (p = 0.317). The Fisher’s 
exact test assessing the relationship between seizure type 
and ASM discontinuation showed no statistically significant 
association (p = 0.40). Although focal seizures were more 
frequently associated with successful ASM discontinuation, this 
finding did not reach statistical significance. The results suggest 
that seizure type alone may not be a determining factor in post-
embolization ASM management.

Studies, such as those by Lee et al. and Pop et al., highlight the 
importance of addressing the underlying vascular abnormalities 
to control seizures. In Lee's study, three cases of dAVF-related 
status epilepticus were successfully treated with endovascular 
intervention and ASMs, with two patients achieving seizure 
freedom within a short follow-up period [8].

Pop et al. reported a patient presenting with a generalized 
seizure and rapidly progressive neurological deficits due to 
a Cognard type IV dAVF. After successful endovascular 
treatment, seizure control was achieved, and ASMs were 
discontinued without recurrence. These studies emphasize the 
role of timely intervention in resolving venous congestion and 
preventing long-term epileptogenicity [9,10].
Limitations of the study.

1. Small Sample Size: This study included only five patients, 
which limits the statistical power and generalizability of the 
findings. A larger cohort would be necessary to draw conclusions 
that are more definitive.

2. Single-Center Design: All patients were treated at a single 
neurovascular center, which may introduce selection bias and 
limit the applicability of results to broader patient populations. 
A multi-center study would provide data that are more 
generalizable.

3. Lack of Control Group: This study did not include a 
control group of patients with dAVFs who did not undergo 
embolization, making it difficult to directly assess the role of 
embolization in seizure control.

4. Limited Statistical Power: Due to the small sample size, 
statistical significance was not achieved in comparisons of 
seizure-free period and seizure type with ASM discontinuation. 
Larger studies are needed to validate these associations.

Despite these limitations, this study provides important 
preliminary insights into ASM management following dAVF 
embolization. Future research with larger sample sizes, multi-
center collaboration, and standardized follow-up protocols will 
be necessary to develop evidence-based guidelines for post-
treatment ASM management in dAVF patients.
Conclusion.

Our study supports the growing evidence that seizures 
associated with dAVFs should be treated aggressively with 
endovascular or surgical interventions to alleviate venous 
congestion and control seizures. Further research with larger 
cohorts and longer follow-up is required to develop evidence-
based protocols for ASM management in these patients.
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