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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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
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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.
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Figure 2. Seizure type linked to ASM discontinuation.
Table 1. Data of the patients during follow up.
Seizure-
atient ender eizure e reatment ree Perio . . ecurrence
Pati Age Gend Sei Typ Cognard T Free Period ASM R
(years) Type Discontinued
(months)
Generalized tonic- Complete embolization
A 58 Male clonic Ila of transverse sinus 18 Yes No
dAVF
Complete embolization
+
B 65 Female Focal Ila+b of sigmoid sinus dAVF 12 Yes No
Single generalized Embolization of
C 45 Male seizgureg Ila superior sagittal sinus |6 Yes Yes
dAVF
D 50 Female Status epilepticus IIb Embolization of torcular 24 No No
dAVF
Focal with .. .
Embolization of cortical
E 39 Male seconda}ry . v venous reflux dAVF 36 Yes No
generalization
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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 (d1AVFs)
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

40

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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