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Abstract. Post-traumatic epilepsy (PTE) is one of the most severe and socially significant
complications of traumatic brain injury (TBI), leading to long-term neurological disability, impaired
quality of life, and limited social reintegration. The development of PTE is driven by a complex
cascade of pathophysiological mechanisms, including primary mechanical brain injury, secondary
ischemic and metabolic disturbances, excitotoxicity, neuroinflammation, and long-term
maladaptive neuroplasticity. Although conventional antiepileptic drugs are widely used for seizure
control after TBI, their administration is frequently associated with worsening cognitive and
affective deficits, which are closely linked to the phenomenon of post-traumatic neural depression.
This article reviews current concepts of PTE pathogenesis, major risk factors, and unresolved
therapeutic challenges. Particular emphasis is placed on topiramate, a broad-spectrum antiepileptic
drug with multimodal mechanisms of action and potential neuroprotective properties. Clinical
observations indicate that topiramate provides seizure control comparable to traditional antiepileptic
therapy while demonstrating superior outcomes in cognitive performance and depressive symptom
reduction. These findings support the use of topiramate as a promising therapeutic option in the
long-term management of post-traumatic epilepsy.
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MOCTTPABMATHYECKAS SMWJIEIICUS ITOCJE YEPEITHO-MO3I'OBOM
TPABMbI: TIATO®U3NOJIOI'MYECKHE OCHOBBI, TEPAITEBTUYECKHUE
IMPOBJIEMBI ! POJIb TOIIUPAMATA

Hanxues loxuyp Typryn yrim
Crneunanu3upoBaHHbI HAYYHO-TIPAKTUYECKHUI LICHTP HEUPOXUPYPrUU U
Helpopeabunuranuu npu CamapkaHICKOM T'OCYIapCTBEHHOM MEIULIMHCKOM YHUBEPCUTETE

AnHoranus. IlocrrpaBmatnueckas snunencus (IITD) saBnsercs omnum u3 Haubomee
TSOKENBIX U COLIMATIBHO 3HAYUMBIX OCIOXKHEHHH YepernHo-mMo3roBoii Tpasmel (UMT), cymiecTBeHHO
YXYAIIAIONIMM KAaueCTBO JKM3HU MAllMEHTOB M OrPAHUYUBAIOUIUM HX COIHAIBHO-TPYAOBYIO
anantauuto. B ocHoBe (opmupoBanus [1TD nexuT crnoxHbIf Kackal HNaTopU3UOIOTHYECKUX
IIPOLIECCOB, BKJIIOYAIOIUN MEPBUYHOE MEXAHWYECKOE IOBPEXKICHHE TKAHW MO3ra, BTOPHYHOE
UIIEMHUYECKOE M MeTaboJIMYecKoe TMOpaXKeHHe, 3KCaHTOTOKCHMYHOCTh, HEWPOBOCHMAJICHUE WU
JOJTOBPEMEHHYIO TIEPECTPOMKY HEWpOHANBHBIX ceTed. HecmoTps Ha MIMpOKOE NpHUMEHEHHUE
TPaJIULUOHHBIX IPOTUBOCYJOPOKHBIX IpEnaparoB, MX Hcnosb3oBaHue nociae UMT Hepenko
COIIPOBOKJAETCS YCYI'yOJIeHMeM KOTHUTHMBHBIX M aQ(EeKTUBHBIX HApyIIEHHUH, YTO CBS3BIBAIOT C
(eHOMEHOM TOCTTpaBMAaTUYECKON HelipoHanbHOM nempeccun. B cratke paccMaTpuBaroTCs
COBpPEMEHHBIE NIPEJICTABJICHHUS O MATOreHe3€ MOCTTPAaBMAaTHUECKON AMUJIETICUH, (PaKTopax pucka eé
pa3sBUTHS M TEPANEBTHUECKUX TPYAHOCTAX MEIUKaMEeHTO3Horo jedeHus. Ocoboe BHUMaHUE
YAEIEHO POJM TonMpamaTa — IPOTUBOAMWIENTHYECKOIO IIpernapara ¢ MyJbTUMOJIAIbHBIM
MEXaHU3MOM JIEHCTBUS, COYETAIOUIETO IPOTHUBOCYAOPOKHYIO AKTUBHOCTh M IOTEHIMAJIbHBIE
HellponpoTekTUBHBIE  cBoiicTBa.  IlpesncTaBieHbl  JaHHbIE  KIMHUYECKOTO  HaOIIOnEHUS,
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JEMOHCTPHUPYIOIIUE COMOCTAaBUMYIO 3(PQEKTUBHOCTh TONHMpamara B KOHTPOJE CyIOPOT U €ro
MPEUMYIIECTBO B OTHOLICHHM KOTHUTHBHBIX (DYHKIMHA W JETPECCUBHOW CHUMITOMATHUKU IO
CPaBHEHUIO C TPaJAMIMOHHOM IPOTUBOCYIOPOXKHOM Tepanuei. lloydeHHbIE pe3yibTaTel
00OCHOBBIBAIOT ~ IIEJIECOOOPA3HOCTh TMPUMEHEHHs] TOonHpamara B KOMIUIEKCHOM JICUCHHH
IIOCTTPABMATUYECKOHN AIUIICIICUM.

KiroueBble ci10oBa: IOCTTpaBMAaTUYECKas OIWJIEICUS; YEPEIHO-MO3rOBas TPaBMa;
CYJIOPOKHBIA CHHAPOM; HEWPONPOTEKUHS; ITOCTTpaBMaTUUYECKash HEUPOHAIbHAs JEIPECCHS;
TOIIMpaMaT; KOTHUTUBHBIE HAPYLIEHUSI.
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Annotatsiya. Posttravmatik epilepsiya (PTE) bosh miya jarohati (BMJ) ning eng og‘ir va
ijtimoiy ahamiyatga ega asoratlaridan biri bo‘lib, bemorlarning hayot sifati va ijtimoiy-mehnat
moslashuvini sezilarli darajada yomonlashtiradi. PTE rivojlanishining asosida birlamchi mexanik
shikastlanish, ikkilamchi ishemik va metabolik buzilishlar, eksaytotoksiklik, neyroyallig‘lanish
hamda neyron tarmoglarning uzoq muddatli gayta tashkil topishi kabi murakkab patofiziologik
jarayonlar yotadi. An’anaviy tutqanoqqa qarshi preparatlar keng qo‘llanilishiga qaramay, ularning
BMJ dan keyingi qo‘llanilishi ko‘pincha kognitiv va affektiv buzilishlarning kuchayishi bilan
kechadi, bu esa posttravmatik neyronal depressiya hodisasi bilan bog‘lig. Ushbu maqolada
posttravmatik epilepsiyaning patogenezi, xavf omillari va dori bilan davolashdagi muammolar tahlil
gilinadi. Topiramatning — ko‘p yo‘nalishli ta’sir mexanizmiga ega va potensial neyroprotektiv
xususiyatlarga ega antiepileptik preparat sifatidagi o‘rni alohida yoritiladi. Klinik kuzatuv natijalari
topiramatning tutganoglarni nazorat qilishda an’anaviy davolashga teng samaradorligini va kognitiv
funksiyalar hamda depressiv simptomatikaga ijobiy ta’sirini ko‘rsatadi. Olingan ma’lumotlar
posttravmatik epilepsiyani kompleks davolashda topiramatni qo‘llash maqgsadga muvofigligini
asoslaydi.

Kalit so‘zlar: posttravmatik epilepsiya; bosh miya jarohati; tutqanoq; neyroprotektsiya;
posttravmatik neyronal depressiya; topiramat; kognitiv buzilishlar.

Introduction. Post-traumatic epilepsy (PTE) represents one of the most severe and socially
significant long-term complications of traumatic brain injury (TBI). The development of epileptic
seizures following TBI not only reflects the depth and irreversibility of structural and metabolic
brain damage but also substantially worsens functional outcomes, limits social integration, and
reduces quality of life in affected individuals. From a public health perspective, PTE contributes
significantly to long-term disability, loss of productivity, and increased healthcare expenditures,
particularly in young and working-age populations, where TBI incidence remains high worldwide.
Clinically, post-traumatic seizures are traditionally classified into early seizures, occurring within
the first seven days after injury, and late seizures, developing beyond this period. This temporal
distinction is not merely descriptive but reflects fundamentally different pathophysiological
mechanisms. Early post-traumatic seizures are generally considered acute symptomatic events,
directly related to transient metabolic derangements, ionic shifts, blood—-brain barrier disruption, and
excitotoxic neurotransmitter release. In contrast, late seizures signify the development of chronic
epileptogenesis, involving long-term structural remodeling, gliosis, synaptic reorganization,
neuroinflammation, and persistent alterations in neuronal excitability.

Numerous clinical and neuroimaging studies have identified a set of robust risk factors associated
with the development of both early and late post-traumatic seizures. These include severe TBI as
defined by a Glasgow Coma Scale (GCS) score below 10, the presence of cortical contusions,



depressed skull fractures, penetrating head injuries, and intracranial hematomas, including epidural,
subdural, and intraparenchymal hemorrhages. Additional predictors include early seizures occurring
within the first 24 hours after trauma, which are strongly associated with a higher probability of
subsequent epilepsy. Collectively, these factors reflect the extent of cortical involvement,
mechanical tissue destruction, and secondary injury cascades that predispose the injured brain to
epileptogenesis.

Despite the apparent necessity of antiepileptic drug (AED) therapy in patients with established post-
traumatic epilepsy, the optimal pharmacological strategy remains a subject of ongoing debate.
Traditional AEDs such as benzodiazepines, phenytoin, carbamazepine, and valproate have long
been used for seizure control in the post-traumatic setting. However, accumulating evidence
suggests that many of these agents exert pronounced central nervous system depressant effects,
potentially exacerbating cognitive impairment, affective disturbances, and overall functional decline
already induced by TBI. This concern has led to a growing interest in anticonvulsants with more
favorable neuropsychological profiles and potential neuroprotective properties.

One of the key conceptual advances in recent years has been the recognition of prolonged post-
traumatic metabolic dysfunction, often referred to as “post-traumatic neural depression.” This
phenomenon is characterized by sustained reductions in neuronal metabolic activity, impaired
glucose utilization, mitochondrial dysfunction, and decreased synaptic efficacy. Importantly, the
severity of post-traumatic neural depression has been shown to correlate with the degree of cognitive
impairment following TBI, including deficits in memory, attention, and executive functions.
Against this background, the use of AEDs that further suppress neuronal metabolism raises
legitimate concerns regarding their long-term impact on cognitive recovery and psychosocial
outcomes.

Topiramate, a broad-spectrum antiepileptic drug with a unique and multifaceted mechanism of
action, has attracted increasing attention in this context. By modulating voltage-gated sodium and
calcium channels, enhancing gamma-aminobutyric acid (GABA)-mediated inhibition, and
antagonizing glutamatergic AMPA/kainate receptors, topiramate exerts potent anticonvulsant
effects while also influencing excitotoxic and inflammatory pathways implicated in secondary brain
injury. Experimental studies in models of cerebral ischemia and TBI have demonstrated that
topiramate may attenuate neuronal loss, reduce oxidative stress, and promote functional recovery,
suggesting potential neuroprotective properties beyond seizure suppression.

The present study aimed to evaluate the clinical efficacy and neuropsychological impact of
topiramate therapy in patients with post-traumatic epilepsy and to compare its outcomes with those
of traditional antiepileptic regimens. Particular emphasis was placed on seizure frequency, cognitive
function, and affective status over a one-year follow-up period.

Materials and Methods. This prospective observational study included 40 patients
diagnosed with post-traumatic epilepsy following moderate to severe traumatic brain injury. All
participants had a documented history of generalized epileptic seizures developing after TBI and
were followed for a period of 12 months. The diagnosis of post-traumatic epilepsy was established
based on clinical criteria, seizure semiology, neuroimaging findings, and electroencephalographic
data, in accordance with contemporary international guidelines.

The study cohort was divided into two groups of equal size. The first group consisted of 20 patients
receiving topiramate therapy, administered as Topilepsin (manufactured by the pharmaceutical
company “Zdorovye”). Topiramate was prescribed as monotherapy in a daily dose ranging from
100 to 200 mg, administered once daily. Dose selection was individualized based on seizure control,
tolerability, and clinical response. The second group comprised 20 patients treated with
conventional antiepileptic drugs, including carbamazepine and valproate preparations, in standard
therapeutic doses.

Baseline assessments were conducted prior to the initiation of antiepileptic therapy and included
detailed neurological examination, seizure frequency evaluation, neuroimaging review, and
comprehensive neuropsychological testing. Cognitive function was assessed using computerized
neuropsychological tests targeting memory, attention, information processing speed, and executive



functions. Affective status was evaluated using standardized depression rating scales, including the
Beck Depression Inventory and the Hamilton Depression Rating Scale.

Follow-up evaluations were performed at regular intervals throughout the one-year observation
period, with particular attention to seizure frequency, adverse drug effects, cognitive performance,
and emotional well-being. Seizure frequency was recorded as the number of epileptic events per
year and compared between baseline and follow-up. Neuropsychological and affective assessments
were repeated at the end of the study period to determine longitudinal changes and between-group
differences.

Statistical analysis included descriptive statistics and comparative analysis of seizure frequency and
neuropsychological outcomes between the two treatment groups. Data were expressed as mean
values with standard deviations, and differences were considered statistically significant at a
conventional threshold.

Results. At baseline, both groups were comparable in terms of demographic characteristics,
severity of initial traumatic brain injury, seizure type, and seizure frequency. Prior to the initiation
of antiepileptic therapy, patients in the topiramate group experienced an average seizure frequency
of 5.1 £ 1.21 episodes per year, reflecting a clinically significant burden of uncontrolled epilepsy.
Following one year of topiramate therapy, a marked reduction in seizure frequency was observed.
The mean annual seizure rate decreased to 1.9 +0.32 episodes, representing a statistically significant
improvement compared to baseline. Notably, 32% of patients receiving topiramate remained
completely seizure-free throughout the entire follow-up period, indicating a substantial therapeutic
effect in a subset of individuals.

In the group treated with traditional antiepileptic drugs, seizure control was also achieved, with a
mean annual seizure frequency of 2.2 + 0.81 episodes. The difference in seizure frequency between
the topiramate group and the conventional therapy group did not reach statistical significance,
suggesting comparable anticonvulsant efficacy between the two treatment strategies in terms of
seizure suppression alone.

However, pronounced differences emerged when neuropsychological and affective outcomes were
analyzed. Patients receiving topiramate demonstrated significantly better performance on tests
assessing memory, attention, and executive functions at the end of the one-year follow-up compared
to those treated with carbamazepine or valproate. Improvements were particularly evident in
measures of verbal and working memory, sustained attention, and cognitive flexibility, domains that
are commonly impaired following TBI.

Furthermore, the prevalence and severity of depressive symptoms were significantly lower in the
topiramate group. Treatment with topiramate was associated with a marked reduction in the
proportion of patients exhibiting moderate to severe depressive symptomatology according to both
the Beck and Hamilton scales. In contrast, patients receiving traditional AEDs showed less
pronounced improvement in affective status, and in some cases, persistent or worsening depressive
symptoms were observed.

Importantly, longitudinal analysis suggested that topiramate therapy prevented the consolidation of
cognitive deficits into stable, long-term impairments during the remote period after TBI. This
finding has critical implications for social reintegration and vocational rehabilitation, as cognitive
and emotional functioning are key determinants of long-term social and occupational outcomes in
patients with post-traumatic epilepsy.

Discussion. The findings of the present study underscore the complex interplay between
seizure control, neuronal metabolism, and cognitive recovery in patients with post-traumatic
epilepsy. While seizure suppression remains a primary therapeutic goal, it is increasingly evident
that the choice of antiepileptic medication can significantly influence broader neurological and
psychosocial outcomes.

Traditional antiepileptic drugs, particularly those with pronounced central nervous system
depressant effects, may inadvertently exacerbate the phenomenon of post-traumatic neural
depression. By further reducing neuronal metabolic activity and synaptic responsiveness, these
agents can hinder cognitive recovery and contribute to persistent affective disturbances. This



concern is especially relevant in the context of TBI, where the injured brain is already characterized
by metabolic vulnerability, mitochondrial dysfunction, and impaired neuroplasticity.

Topiramate’s pharmacodynamic profile distinguishes it from many conventional AEDs. Its ability
to modulate excitatory and inhibitory neurotransmission in a balanced manner, combined with its
effects on ionic homeostasis and glutamatergic signaling, may confer advantages in the post-
traumatic setting. Experimental studies have demonstrated that topiramate can attenuate excitotoxic
neuronal injury, reduce oxidative stress, and modulate inflammatory responses, all of which are
central components of secondary brain injury cascades following TBI.

The observed improvements in cognitive performance among patients treated with topiramate are
particularly noteworthy. Although topiramate has sometimes been associated with cognitive side
effects in other clinical contexts, the present findings suggest that, in patients with post-traumatic
epilepsy, its overall impact on cognition may be neutral or even beneficial when compared to
traditional AEDs. This apparent paradox may be explained by the drug’s capacity to stabilize
neuronal networks and reduce pathological hyperexcitability without excessively suppressing
physiological neuronal activity.

The reduction in depressive symptomatology observed in the topiramate group further supports the
notion that antiepileptic therapy should be evaluated not only in terms of seizure control but also
with respect to its effects on mood and emotional regulation. Depression is a common and often
underrecognized complication of both TBI and epilepsy, and it significantly worsens quality of life
and functional outcomes. The favorable affective profile of topiramate observed in this study
suggests that it may offer additional benefits in this domain.

It is important to acknowledge the limitations of the present study, including the relatively small
sample size and the observational design. Larger, randomized controlled trials are needed to confirm
these findings and to further elucidate the mechanisms underlying the differential cognitive and
affective effects of various antiepileptic drugs in post-traumatic epilepsy. Additionally, long-term
follow-up extending beyond one year would be valuable to assess the durability of the observed
benefits and their impact on long-term social and occupational outcomes.

Conclusion. Post-traumatic epilepsy remains a challenging and multifaceted complication
of traumatic brain injury, with significant implications for neurological function, mental health, and
social integration. While traditional antiepileptic drugs remain effective for seizure suppression,
their potential to exacerbate cognitive and affective impairments highlights the need for alternative
therapeutic strategies.

The results of the present study indicate that topiramate provides anticonvulsant efficacy
comparable to that of conventional antiepileptic agents while offering superior neuropsychological
and affective outcomes in patients with post-traumatic epilepsy. By reducing seizure frequency
without aggravating post-traumatic neural depression and by supporting cognitive and emotional
recovery, topiramate may represent a particularly advantageous option for long-term management
in this patient population.

These findings support a more individualized and pathophysiologically informed approach to
antiepileptic therapy after traumatic brain injury, in which seizure control is balanced against the
preservation and restoration of cognitive and psychosocial functioning. Further research is
warranted to refine treatment algorithms and to optimize long-term outcomes for patients suffering
from post-traumatic epilepsy.
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