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ABSTRACT

Background. Epilepsy surgery is mainly aimed at removing patient seizures. Despite the high efficiency of surgical treatment,
a search for probable predictors of adverse outcomes and the analysis of the quality of life (QoL) in patients attempted to be
surgically assisted provide only partial relief from disturbing paroxysms remain relevant.

Objective: To comprehensively assess disease parameters in post-surgery patients with focal drug-resistant epilepsy (DRE)
with incomplete remission (Engel lI-1V outcomes), and to identify QoL prognostic factors.

Material and methods. A single-center, retrospective, observational study assessing 67 patients with incomplete remission
(Engel 1I-IV outcomes) operated for focal DRE was carried out. The following disease parameters identified as potentially
possible QoL predictors after surgical treatment were analyzed: seizure frequency and severity post-surgery; dominance of the
brain hemisphere underwent surgery; pre-surgery seizure type; neurological deficit post-surgery; epileptogenic substrate
morphology; resection zone; extent of resection; disease duration.

Results. In patients with Engel II-1V surgery outcomes, a quite high level of positive subjective self-assessment condition
(52,2%) was revealed, with number of seizures reduced by at least 50% in 59,7% cases. A statistically significant influence on
the positive subjective QoL assessment based on criteria such as decreased frequency and strength of seizures after surgery
(p<0,001) was found. Tailored resection of the epileptogenic zone led to aggravated seizure severity and frequency outcomes.
Lobectomies and disconnection operations in 45,7% cases were accompanied by reduced number of seizures by at least 75%.
Temporal lobe surgeries, compared with extratemporal resections, were more often correlated with QoL improvement.

Conclusion. In most cases, DRE surgical treatment leads to lower seizure rate and significantly improved QoL, even in the case
of incomplete remission. Seizure frequency and severity post-surgery were the only parameters affecting postsurgical QoL
in patients with incomplete remission.
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PE3HOME

Bsegienmne. OCHOBHOW LigNbio XUPYPrUYECKOro IGYEHNUs dnuiencun aBnseTcs n3basneHne nalmeHTa ot npuctynos. Hecmo-
TPS Ha BbICOKYO 3(P(EKTUBHOCTb TaKMX OMEpaLnii, 0CTalTCA aKTyanbHbIMU MOUCK BEPOSITHLIX NPEJMKTOPOB HEGNAronpu-
ATHBIX UCXOJ0B 1 aHaNK3 Ka4yecTBa XXM3Hu (KXK) nauueHToB, NONbITKA NOMOYb KOTOPbIM XUPYPriyeCKUMU METO4aMu NpuBO-
OAT NIULb K 4aCTUYHOMY KOHTPOJIIO Haj npucTynamu.

Lenp: MHOTODaKTOPHASA OLEHKA NapamMeTpoB 60JIe3HY B rpynmne nauneHToB ¢ hokanbHoi ®PJ, y KOTOpbIX HE yaanoch fo-
CTWYb KOHTPONS HAZ NPUCTYynamu nociie Xupypru4eckoro nedvenms (mcxogdnl knaccos ll-1V no wkane Engel), v BbisBneHne
Cpeau HUX MOTEHLMANbHbIX NPEANKTOPOB KXK.

Marepuan n metogel. NpoBeLeHO OAHOLEHTPOBOE PETPOCMEKTUBHOE HA6I04ATeIbHOE MCCNEe0BaHE, B KOTOPOE BKITHOYEHbI
67 nauMeHTOB C HEMoJsIHOM pemuccuen (ucxopabl Engel I1-1V), npoonepupoBaHHbIX Mo noBogy okansHoit ®PI. MpoaHanuan-
POBaHbl 0COOEHHOCTMN TeYeHNs 3a60neBaHmns, oNpeaeseHHble Kak NOTeHLMANbHO BO3MOXHbIe NpeankTopsl KXK nocne xupyp-
FMY€CKOro NIeYEHNS: 4acToTa U TSHIKECTb NPUCTYMOB NOCAe onepaLni, LOMUHAHTHOCTb MOMYyLIAPKs, HA KOTOPOM BbINOMHEHO
BMeLUATeNbCTBO, TUN NPUCTYNOB A0 ONepaLum, Hanu4ne HeBPONOrMYecKoro aeduunTa nocne Hee, MopdoNorMa 3NUIEnTo-
FeHHOro cy6cTparta, 061acTb ONEPATUBHOMO BMELIATENbCTBA, 06bEM PE3eKLNUN, ANUTENLHOCTb 60NE3HN.

Pesynbrartel. Y nauneHToB ¢ ucxogamu xupyprum Engel [1-1V BbiiBNeH 4OCTATOYHO BbICOKWNIA YPOBEHb NMO3UTUBHOW CyObek-
TUBHOW OLLEHKW CBOEro COCTOAHMSA (52,2%) Npu COKpaLLEHUM KonuyecTsa npucTynos Ha 50% wn 6onee B 59,7% cny4aes. Bbl-
SBNIEHO CTAaTUCTUYECKM 3HAYMMOE BIUAHUE HA CYOLEKTUBHYIO OUeHKY KXK Mo Takum KpuTepmsam, Kak 4acTtoTa v cuna npu-
cTynos nocse onepauum (p<0,001). TennopmpoBaHHas pe3ekLns aNUIeNTOreHHON 30HbI NPUBOAMAA K XYALIUM pe3ynbraTam
Mo 3TMM napametpam. JIO63KTOMUM 1 LUCKOHHEKTUBHbIE onepauun B 45,7% cny4aes CONPOBOXAANNCL COKPALLEHNEM KO-
NYecTBa NPUCTYNOB Ha 75% 1 60nee. Onepayun Ha BUCOYHOI J0Se N0 CPABHEHMIO C 3KCTPATEMMOPANbHBIMU PE3eKLNAMU
yalle Koppenuposanu ¢ ynyywenmem KX.

3aknroqenmne. Xupyprindeckoe nedeHne ®PI B 60MbLUNHCTBE Cy4aeB NPMBOAMUT K COKPALLEHMIO KONNYeCTBa NPUCTYNOB 1 3Ha-
yumomy ynydwenunio KXK nauneHToB Aaxe B cliy4ae HeNonHo pemuccun. NapameTpamu, 0kasbiBarowmnmm BimsaHne Ha KX

KJTHO4EBbIE CJIOBA

[ns yutnposanus

npu LOCTUXXEHWUMN HEMOJTHON PeMUCCUN, OKA3aInechb 4acToTa U Cuia NnpucTynoB Mnocsie onepawum.

(hbapmMakope3nCTEHTHAS 3NUIIENCUS, XUPYPTrUYecKoe neveHne anunencum, HerosiHas PeEMUCCUs, Ka4eCTBO XKU3HM

V1awesa A.A., iBuH H.0., Nwmypatos E.B., YTdwes H.I., Topaeesa E.A., 3yes A.A. AHann3 cy4aes HeMOJSTHO PeMUCCUM MO-
Clle XMPYPru4eckoro neveHns nauneHTos ¢ oKanbHOM (hapmMakope3nCTEHTHON 3aNUNencuen. 3numencus n napoKcu3marsib-
Hble coctosinmns. 2025; 17 (1): 27-39. https://doi.org/10.17749/2077-8333/epi.par.con.2025.199.

INTRODUCTION / BBEAEHHUE

According to the World Health Organization, more than
50 million people worldwide suffer from epilepsy, about
5 million new cases are detected annually, allowing to con-
sider this disease as one of the most common [1] thereby
creating a serious national financial burden. The tangible
economic consequences are caused by patients' need for
medical care, reduced working capacity and labor produc-
tivity, since epilepsy accounts for more than 0.5-0.7% of
the global disease burden. The latter combines the probabil-
ity of premature death, as well as years of life in poor health
at a certain time point [1, 2].

In addition to its socio-economic significance, epilepsy
affects each patient individually and carries potential dif-
ficulties in social relationships, employment, independent
life, as well as also impair mental and physical health [3-5].
Many specialists dealing with epilepsy note that the quality
of life (QoL) of patients suffering from this disease changes
dramatically [3, 5].

https://epilepsia.su

Treatment of epilepsy is aimed not only at improving QolL,
but also at reducing the overall mortality rate, because the
risk of sudden premature death in epilepsy alone comprises
1.16 cases per 1000 people [6], which is about 3 times higher
than in the general population [7].

According to the observations of the International League
Against Epilepsy (ILAE), the probability of response to drug
therapy in a patient with newly diagnosed epilepsy prescribed
the first properly selected anticonvulsant drug was 49.5%,
the second — 36%, the cumulative effectiveness of all subse-
quent drugs does not exceed 12.5-22.2% [8]. In case of con-
servative therapy ineffective in patients with focal drug-resis-
tant epilepsy, it is recommended to consider an opportunity
of applying surgical treatment, since the probability of being
seizure-free post-surgery is 2.5 times higher than in patients
continuing to receive pharmacotherapy alone [9].

The main goal of epilepsy surgery is either to free a pa-
tient of seizures completely or to reduce their frequency and
severity. While planning surgical treatment, it is of particular
importance to minimize potential surgical complications and
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predicted neurological deficits, which also affect QoL [10]. To
date, the effectiveness of epilepsy surgical treatment is esti-
mated to be quite high ranging from 34% to 85% so that pa-
tients can be completely cured of epileptic seizures [10-12].

Given the high surgery efficiency, most relevant studies
pay attention to patients with favorable outcomes. This ap-
proach is probably justified by the need to define criteria to
select candidate patients for surgical treatment and to under-
stand the concepts of their follow-up. Currently, it remains
relevant to seek out for probable predictors of adverse out-
comes and analyze QoL in patients with partial relief from
disturbing paroxysms post-surgery.

Objective: To comprehensively assess disease parameters
in post-surgery patients with focal drug-resistant epilepsy
(DRE) with incomplete remission (Engel lI-IV outcomes), and
to identify QoL prognostic factors.

MATERIALAND METHODS / MATEPHAJI
N METO/bI

A single-center retrospective observational study en-
rolled patients with recurrent epileptic seizures post-surgery.
Patients with focal DRE underwent surgical interventions
(340 total) from March 2016 to June 2022, performed at the
National Medical and Surgical Center named after N.I. Pirogov,
of which 34 (10%) patients a vagus nerve stimulator (VNS)
installed due to the lack of indications for resection surgery.

Inclusion and exclusion criteria / Kpurepuu
BKJIIOYCHHS U HCKIIOYCHUS

The study inclusion criteria were as follows:

— verified diagnosis of focal symptomatic epilepsy (G40.1,
G40.2 according to the International Classification of Diseas-
es 10 revision);

—age 18 years or more;

— preoperative examination and resection surgery for ep-
ilepsy treatment;

— catamnesis tracked for 2 years or more;

—recurrence of epileptic seizures post-surgery;

- signed informed consent.

The study non-inclusion criterion: a patient achieved an
Engel | outcome after epileptic seizure recurrence in postop-
erative period (e.g., due to drug therapy selection).

Exclusion criteria:

—relapse of seizures due to anticonvulsant drug self-with-
drawal without medical supervision or other actions that
potentially hinder remission achievement (e.g., alcohol con-
sumption);

— identification of persistent psychogenic non-epileptic
paroxysms during follow-up postoperative examination;

—refusal to participate in the study.

Pre-surgery examination / IIpegonepamuoHHOE
00cIeI0BaAHHE

Before surgery, all patients underwent a detailed examina-
tion, including neurological status, prolonged electroenceph-
alographic (EEG) video monitoring with registration of typical
epileptic seizures using XLTEK (Natus, Canada), Brain Quick

anunencus n NapokcnamMasibHble COCTOSAHUS

(Micromed, Italy), EB-neuro (Galileo, Italy), brain magnetic
resonance imaging according to the epileptological protocol
using 3 Tl tomograph (Siemens, Germany).

In some patients, in case exact localization of epileptogen-
ic zone might not be determined based on standard methods,
additional examinations were performed: positron emission
tomography (PET) with ®F-fluorodeoxyglucose, single-pho-
ton emission computed tomography (SPECT) according to
the SISCOM protocol (subtraction of ictal SPECT co-regis-
tered to MRI) (GE Healthcare, USA), prolonged invasive video
EEG monitoring with depth electrodes implantation (XLTEK,
Brain Quick, EB-neuro).

The decision on surgical intervention was made based on
the conclusion drawn by multidisciplinary council of neurolo-
gists, epileptologists, neurosurgeons, and neuroradiologists.

Surgery / XHpyprudeckoe Je4eHue

In case a single lobe of the brain was involved in the epi-
leptogenic process, lobectomy was the operation of choice.
Tailored resections were performed in case epileptogenic
substrate was precisely determined according to neuroim-
aging and neurophysiological examination data, and in some
cases epileptogenic substrates were localized within more
than one lobe of the brain. In addition, more extensive opera-
tions were performed, such as temporal lobectomy combined
with tailored resection in another lobe within one hemisphere
and disconnection operations, including posterior quadrant
disconnection and hemispherotomy.

Intraoperative mapping was performed during surgical in-
terventions in functional zones. The risk of developing neu-
rological deficits was discussed with each patient in case of
surgical intervention near functional areas.

IIoceonepanioHHaA oueHkKa / Post-surgery
assessment

Postoperative assessment was performed 6 and
12 months post-surgery and thereafter annually based on
follow-up patient hospitalizations and via a telephone sur-
vey, which included standard questions regarding general
condition, seizure frequency and severity, and anticonvul-
sant therapy.

The outcomes of surgical treatment were assessed ac-
cording to the Engel scale [13]. If, post-surgery, a patient
stopped suffering from disabling epileptic seizures that re-
duced his/her ability to work, the outcome of surgical treat-
ment was classified as Engel class I, in case of rare disabling
seizures — as Engel class Il If disabling seizures persisted,
but significant improvement occurred during disease course
(seizure frequency decreased), the treatment outcome was
classified as Engel Ill, whereas the lack of significant im-
provement post-surgery — Engel V.

Because commonly accepted outcome assessment scales
cannot always be interpreted unambiguously, and study sub-
ject was presented by a group of patients with recurrent sei-
zures post-surgery, seizure frequency before and after sur-
gery was estimated as a percentage based on the following
principle: Class | —increased seizure frequency, class Il — no
change in seizure frequency, classes lll, IV and V - seizure

https://epilepsia.su
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frequency reduced by 25-50%, 50-75% and more than 75%,
respectively.

The neurological deficit was assessed based on patient
examination and analysis of neurological status.

Statistical analysis / CTAaTHCTHYECKHIT AHATH3

The data within the group of patients with Engel -1V
outcomes post-surgery are presented as frequency of oc-
currence with percentage values. A possible relationship
between selected parameters of disease course and periop-
erative period and QoL was assessed using the 2 criterion for
qualitative variables. To assess an effect of such parameters
on QoL post-surgery, binominal logistic regression method
was used. The dependent variable was presented by patient's
subjective post-surgery QoL assessment (improved / not im-
proved). The Jamovi software (version 2.3, The Jamovi proj-
ect, Australia) was used for data analysis. The threshold level
of statistical significance (p) was set <0.05.

RESULTS / PE3YJIBTATBI

Surgery outcome assessment / OieHKa HCXOT0B
onepanuu

At least 2-year-long follow-up after epileptogenic zone
resection was performed in 264 (77.6%) patients, with me-
dian catamnesis comprising 41.8 months (range from 12 to
81 months). Of the 264 patients, 197 (74.62%) had Engel |
outcome, whereas 67 (25.38%) patients had seizure recur-
rence (Engel lI-IV outcomes) (Fig. 1). Three patients under-
went surgery twice, and the outcome of the second opera-
tion was taken into account upon data evaluation, because
all repeated interventions were performed before reaching
the annual catamnesis.

Analysis of factors affecting outcomes and QoL /
Ananu3 paxTopos, Brusomux Ha ucxon 1 KiK

In order to assess the factors likely to affect outcome and
QolL, a group of patients with Engel lI-IV outcomes (n=67)
was analyzed according to the following criteria (Table 1):

— frequency (shown as percentage compared to the base-
line before surgery) and severity (based on assessment of
duration and/or severity of post-seizure manifestations) of
seizures;

— dominance of hemisphere underwent surgery;

— type of seizures before surgery (presence of isolated fo-
cal or focal combined with bilateral tonic-clonic);

— presence of neurological deficit (excluding hemianopia
in posterior quadrant and hemispheric disconnection, as well
as in temporal lobectomy as expected consequence of such
operations);

— epileptogenic substrate morphology;

—area of surgical intervention;

— extent of resection;

— disease duration.

Some patients required additional examinations to de-
termine epileptogenic zone: in 5 (7.5%) cases — PET with
®F-fluorodeoxyglucose, in 5 (7.5%) cases — SPECT accord-
ing to the SISCOM protocol, in 18 (26.9%) cases — conti-

https://epilepsia.su
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Figure 1. Epilepsy surgery outcomes in patients assisted at
the Pirogov National Medical and Surgical Center from March,
2016 to June, 2022 followed up for at least 2 years

Pucynox 1. VIcXObI XUPYPrudeCKUX BMENIATEIBCTB 11O
[IOBOJY SIUJICIICUH, TPOBEAEHHBIX B PI'BY «HannoHanabHbIin
MEJUKO-XUPyprudeckun enrp nm. H.M. I[luporosa»

B ieprojt ¢ MapTa 2016 1. 1o utons 2022 1., y MaIrueHTOB

C KaTaMHE30M 2 rojia u 6onee

nued invasive video EEG monitoring with deep electrodes
installation.

Seizure frequency and severity

The correspondence of the data obtained regarding the
frequency of seizures post-surgery and the patients' sub-
jective condition assessment is confirmed by the fact that
patients whose frequency of seizures post-surgery did not
change rated their condition as "not improved" in 100% of
cases (n=13), as well as all patients whose seizures became
more frequent post-surgery (n=3), assessed own condition
as "deteriorated", the majority of patients whose seizures de-
creased by more than 75% (n=30; 85.7%), assessed condi-
tion as "improved" (Table 2).

Hemisphere dominance

The number of patients operated on the dominant (n=34;
50.7%) and subdominant (n=33; 49.3%) hemispheres was
commensurate, with no significant correlation found between
patients’ subjective condition assessment and hemisphere
dominance (Table 3).

Pre-surgery seizure type

In addition, patients near evenly assessed own condition
as "improved" and "not improved" in case of only focal sei-
zures or focal combined with bilateral tonic-clonic seizures
pre-surgery (Table 4).

In the group with negative outcomes of DRE surgical
treatment, patients with former both focal and bilateral ton-
ic-clonic seizures prevailed (73.1%). More than half (53%) of
them noted a significant reduction in seizure number (75%
or more), however, the majority (61.2%) retained both focal

Epilepsy and Paroxysmal Conditions
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Table 1 (beginning). Possible prognostic factors influencing the post-surgery outcome and quality of life in patients

with drug-resistant focal epilepsy

Ta6muna 1 (Hagaxo). BeposTHbIe TPOrHOCTUYECKHE (haKTOPI, BAUAIONIHE Ha HCXOJ U KAYECTBO KU3HH MTAITHEHTOB

OCJIE XUPYPIUYECKOTO JIEUCHHs (hapMAKOPE3UCTEHTHOM (POKAIBHOM AMHIICTICUN

Parameter / lapameTp

Number of patients, n (%) /
Yucno naymenTos, n (%)

Seizure number post-surgery / HacToTta npucTynos nocre onepawuu

increased (class ) / y4qawenue (knacc l) 3(4,5)
no changes (class Il) / HeT uameHeHnii (knacc 1) 13 (19,4)
reduced by 25-50% (class Ill) / cokpalyeHne Ha 25-50% (knacc ) 11 (16,4)
reduced by 50-75% (class IV) / cokpawleHue Ha 50-75% (knacc 1V) 5(7,5)
reduced by >75% (class V) / cokpatleHue Ha >75% (knacc V) 35(52,2)
Seizure severity post-surgery / TaxxecTb NpucTynoB nocne onepawnm
milder / ctanu nerye 25 (37,3)
unchanged / octanucs NpexxHumm 36 (53,7)
more severe / cTanu Taxenee 6 (9,0
Brain hemisphere dominance for surgical intervention / [loMyHaHTHOCTb NosyLwapua onepaTusHOro BMeLLaTe/ibCTBa
dominant / poMnHaHTHOe 34 (50,7)
sub-dominant / cy6oMnHaHTHOE 33 (49,3)
Seizure type pre-surgery / Tun npuctynos A0 onepawuu
isolated focal / n30n1MpOBaHHO (HOKASIbHbIE 18 (26,9)
focal combined with BTCS / pokanbHble B codetaHum ¢ 5TKII 49 (73,1)
Post-surgery neurological deficit / [ocneonepaunoHHbIi HEBPONOTrMYeCKNA gecpuunT
none/ oTCyTCTBYET 62 (92,5)
stable (motor, cognitive) / CTONKNIA (MOTOPHBINA, KOTHUTUBHBbIN) 5(7,5)
Region of surgical intervention / 06nacte onepaTNBHOIO BMeLLATENbCTBA
temporal lobe / Buco4Has gons 36 (53,7)
frontal lobe / no6Has nons 7(10,4)
parietal lobe / TemeHHas gons 5(7,5)
insula / nHcyna 0(0,0)
occipital lobe / 3aTbino4Has gons 3 (4,5)
>1 lobes />1 gonn 16 (23,9)
Epileptogenic substrate morphology / Mopdonorus anunentoreHHoro cyécrpara
hippocampal sclerosis / ckyiepo3 runmnokamna 18 (26,9)
FCD (type 1 and 2) / ®K[ (1-11 n 2-i1 Tunbl) 16 (23,9)
FCD (type 3) / ®K[ (3-i1 Tun) 6 (9,0)
cystic-gliotic changes / KUCTO3HO-TNMO3HbIE U3MEHEHUS 13 (19,4)
polymicrogyria / nofimmukporupus 5(7,4)
encephalocele / aHueanouene 5 (7,4)
glioneuronal tumors (ganglioglioma, DNET) / rnuoxeiipoHansHble onyxonu (ranrnuornnoma, fIH30) 4 (6,0)
Resection extent / 06bem pesekuuu
tailored unilobular / TeiiniopuposanHas B npegenax 1 gonu 19 (28,3)
tailored multilobular / TeiinopuposanHas >1 gonu 6 (8,9)
temporal lobectomy / Bco4Has no6akTomus 32 (47,8)
terpporal lobectomy + tailored muItiIobyIar unihemispheric / Buco4Has no6aKToMus + 5 (7.5)
TENNOPUPOBAHHAA Pe3eKLMs Ha LpYron fosie roNoBHOro Mo3ra B npegenax 1 nonylapus
Epilepsy duration / nutensHocTb anunencuu
< years /<5 net 4 (6,0)
5-9 years / 5-9 net 8 (11,9)
10-19 years / 10-19 net 19 (28,4)
>20 years />20 net 36 (53,7)

anunencus n NapokcnamMasibHble COCTOSAHUS

https://epilepsia.su

31



2025 Tom 17 Ne 1

SMNAENCHUSA

M NAPOKCM3MAJIbHbIE

COCTOSAHMSA

32

Table 1 (end). Possible prognostic factors influencing the post-surgery outcome and quality of life in patients

with drug-resistant focal epilepsy

Ta6muna 1 (OkoH9aHHeE). BepoaTHbIE TPOrHOCTHYECKUE (DAKTOPHI, BIUIONIHE HA HCXO/] 1 KAYECTBO JKI3HH MAITIEHTOB
HOCJIE XUPYPrUYECKOT0 JIeUeHHs (PaPMAKOPE3UCTEHTHOM (DOKAIBHOI AITHJICTICHH

Parameter / MNapameTtp

Number of patients, n (%) /
Yucno naynenTos, n (%)

MRI changes detected / Hanuyne namenernin Ha MPT

MR-/ MP- 5 (7,5)
MR+ / MP+ 62 (92,5)
including bilateral changes / B T.4. IBYCTOPOHHNE U3MEHEHUA 9 (13,4)

Note. BTCS — bilateral tonic-clonic seizures; FCD — focal cortical dysplasia (the FCD classification according to I. Bliimcke et al. [14] was
used for assessment); DNET — dysembryoplastic neuroepithelial tumor; MRI — magnetic resonance imaging.

IIpumeuanue. GTKII — busamepasivtoie MOHUKO-KA0HUMecKUe npucmynsl; PK/ — pokaivHan KOPMUKaioHas Oucniasus (015
ouenxu ucnoavzosana kaaccugpurxavui PK/ no I Bliimcke et al. [14]) IHDO — 0u3amopuoniacmuneckasn Hetposnumenuaisias
onyxonv; MPT — maznummo-pe3oHanchas momopagpus.

Table 2. A relation between quality of life (QoL) and frequency of seizures in patients with Engel II-IV outcomes post-epilepsy

surgery (n=67), n (%)

Ta6muma 2. 3aBUCHMOCTD KauecTBa KU3HH (KJK) OT 9aCTOTHI TPUCTYIIOB Y MAITUEHTOB C ncxopamu Engel I1-1V

OCJIE XUPYPIUYECKOTO JIEUCHHs SNuIencuu (n=67), n (%)

Seizure frequency post-surgery / YacToTa npucTynos nocne onepayum
Reduced by 25- | Reduced by 50- | Reduced by >75%
L More frequent Unchanged P o
prrvutpmensd I VI BT R v L G

GyenekTusad oljeHka KX ST £z CECTELTT Ha 259450% Ha l;l'llgs% H£>$5%
(Kgla_csc) ) (K(':la_ﬁcs)") (knacc 1) (knacc 1V) (knacc V)

- - (n=11) (n=5) (n=35)
Improvement / Yny4iueHne 0(0) 0 (0) 3(27,3) 2 (40) 30 (85,7)

Unchanged / be3 nameHeHui 0 (0) 13 (100) 8 (72,7) 3 (60) 5(14,3)

Aggravation / YxypaeHue 3 (100) 0 (0) 0 (0,0 0(0) 0(0,0)

Table 3. Sclf-patients assessed condition based on surgically treated hemisphere dominance (n=67), n (%)

Ta6.rmua 3. OL[CHKa MAIMUCHTAMHN CBOCTO COCTOAHUA B 3ABUCUMOCTHU OT TIOMUHAHTHOCTH ITOJTYIAPHA, Hd KOTOPOM ITPOBOANIACH

onepanys (n=67), n (%)

Subjective QoL assessment / - Hemisphere / Tlonyuapue -
Cy6bexTuHas ouexka KX Dominant / [lomuHanTHOE Sub-dominant / Cy6oMuHaHTHOE
(n=34) (n=33)
Improvement / Vny4iueHne 16 (47,1) 19 (57,6)
Unchanged / be3 nameHexuii 17 (50,0) 12 (36,4)
Aggravation / Yxypglerue 1(2,9) 2 (6,0)

Note. QoL — quality of life.

ITpumeunanue. K2K — Kawecmeo xcusnil.

Table 4. Self-patient assessed condition post-surgery based on seizures type (n=67), n (%)

Ta6auna 4. OneHKa TAIUEHTAMHI CBOEI'O COCTOSIHUS TTOCIIE ONEPAIINHU B 3aBUCHMOCTH OT THIIA IPUCTYIIOB (n=67), n (%)

Subjective QoL assessment /
Cy6bekTuBHas oueHka KX

Tunbl npucTynos o onepauuun / Pre-surgery seizure type

Isolated focal /

N3onupoBaHHo hokasnbHbIE

Focal combined with BTCS /
®dokanbHble B coveTaHum ¢ bTKI

(n=18) (n=49)
Improvement / Yny4ienue 9 (50,0) 26 (53,0)
Unchanged / bes nameHexnn 8 (44,4 21 (42,9)
Aggravation / YxypaleHue 1 (5,6) 2(4,1)

Note. QoL — quality of life; BICS — bilateral tonic-clonic seizures.

Ipumeuanue. KX — xawecmeo scusni; BTKII — Gunamepansiivle moHuKo-KJA0HULECKLUe NPUCIYIbL.

https://epilepsia.su
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and bilateral tonic-clonic seizures (clinically they remained

the same as pre-surgery), and 38.8% of seizures subjectively
became less severe (bilateral tonic-clonic seizures decreased
or reduced). Patients who reported exclusively focal epilep-
tic seizures pre-surgery reported a reduction in their number
by 75% or more in 50% of cases, and 66.7% of patients not-
ed that seizures were "less severe", i.e., their duration and/or
severity of post-seizure manifestations alleviated (Table 5).

Neurological deficit

Patients without neurological deficits after surgical treat-
ment of epilepsy assessed own QoL positively and negative-
ly at near even frequency. Despite the neurological deficits
acquired after brain surgery, 8.6% of patients who noted im-
proved QoL post-surgery had persistent motor or cognitive
neurological deficits (Table 6).

Epileptogenic substrate localization

Among patients with Engel Il-IV outcomes who rated own
QoL as "improved" and "not improved’, 18 (51.4%) and 18
(62.2%), respectively, underwent surgery for epileptogenic
lesion localized in the temporal lobe. At the same time, none
of the patients after temporal lobe resection (lobectomy, tai-
lored resections) noted QoL deterioration compared to that
before surgery.

Among patients with extratemporal resections, 7 (20%)
people noted “improved” QoL (2 with frontal lobe resection,
4 —in parietal, 1 — in occipital), 5 (17.1%) — “not improved”

QoL (3 with frontal lobe resection, 1 — in parietal, 1 —in oc-
cipital), and 3 (100%) patients with QoL deterioration due to
increased frequency of epileptic seizures also had extratem-
poral localization of epileptogenic zone.

It should be noted that among patients with improved
QoL, despite persistent epileptic seizures, 28.6% patients
who underwent surgery for extensive epileptogenic zones
localized in more than one brain lobe (extensive tailored re-
sections, lobectomies combined with tailored resection on
another lobe within one hemisphere and disconnection op-
erations) (Table 7).

Epileptogenic substrate morphology

The most frequently detected pathomorphological sub-
strates in the presented study group were hippocampal scle-
rosis found in 18 (26.9%) cases, type 1 and type 2 focal
cortical dysplasia (FCD) —in 16 (23.9%), cystic-gliotic chang-
es —in 13 (19.4%). Type 3 FCD (6 (9%) cases), encephalo-
cele and polymicrogyria (5 (7.4%) cases in each group), and
glioneuronal tumors (4 (6.0%) cases) were significantly less
common (see Table 1). Hippocampal sclerosis and cystic-gli-
otic changes correlated with lower follow-up seizure frequen-
cy, and operations for FCD more often led to unsatisfactory
results (Table 8).

Resection extent

Despite that all cases of higher seizure frequency after
surgical treatment of epilepsy were noted due to tailored re-

Table 5. Pre- and post-surgery seizure characteristics (n=67), n (%)

Ta6auna 5. XapakTepucTruKa IPUCTYIIOB 0 U IIOC/IE OIIEPATUBHOIO edeHus (n=67),n (%
1T p p PHUCTY s p )

Pre-surgery seizure type / Tunol npucTynoB A0 onepauuu
XapaKTOPHETARS TBHETYTO8 e Onepau Focal / Dokansweic D e
(n=18) (n=49)
More frequent / V4aLieHue 1(5,6) 24
Unchanged / be3 nameHeHui 6 (33,3) 7 (14,3)
Reduced by 25-50% / CokpateHue Ha 25-50% 0 (0,0) 11 (22,5)
Reduced by 50-75% / CokpatyeHue Ha 50-75% 2 (11,1) 3(6,1)
Reduced by >75% / CokpalleHue Ha >75% 9 (50,0) 26 (53,0)
Seizures alleviated / MpucTynbl cTanu neryve 6 (33,3) 19 (38,8)
Seizures not alleviated / MpucTynbl He cTanu ferye 12 (66,7) 30 (61,2)

Note. BICS — bilateral tonic-clonic seizures.

ITpumeuanue. GTKII — bunamepaivrsle moHUKO-KAOHUMECKIUe NPUCITTYITbL.

Table 6. Quality of life (QoL) for patients with Engel II-IV outcomes in relation to present/absent neurological deficit

post-surgery (n=67), n (%)

Ta6auna 6. Kauectso xusau (KK) marpentos ¢ ucxogamu Engel II-1V B 3aBUCUMOCTH OT HAJIMYHS /OTCYTCTBUS

HEBPOJIOI'MYECKOro JiechurinTa rnocie oneparwu (n=67) , n (%)

Post-surgery neurological deficit /

Subjective QoL assessment / Cy6bekTuBHas ouenka KX

MocneonepaunoHHbIi Improvement / Yny4wenue | Unchanged / be3 namenenuin | Aggravation / Yxyalwenue
HEBPONOru4eckuin AeuuuT (n=35) (n=29) (n=3)
None / OTcyTcTBYeT 32 (91,4) 24 (82,7) 3(100)
Sustained / CTolikun 3(8,6) 5(17,3) 0(0)

anunencus n NapokcnamMasibHble COCTOSAHUS
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Table 7. Patient subjective quality of life (QoL) assessment in Engel II-IV outcomes post-epilepsy surgery in relation to epileptogenic

zone localization (n=67),n (%)

Ta6muma 7. CyGbeKTHBHAS OIeHKA KayecTBa sku3HN (KJK) marnuenTaMu ¢ HCXOaMu XHPYPrUYECKOTO JICYEHHS STANETICHT

Engel II-1V npu JJOKQJIM3AIHSX SMHUJIEITTOICHHON 30HBI B PA3JIMYHBIX 00IACTSIX FOJIOBHOTO MO3ra (n=67), n (%)

Area of surgical intervention / Subjective QoL assessment / CyobekTuHas oueska KX

0O6nactb onepaTueHoro Improvement / Yny4wenne Unchanged / 6e3 namexeHuii Aggravation / Yxyawenne

BMELaTeNbCTBa (n=35) (n=29) (13)

Temporal lobe /
BucoyHas fons 18 (51.4) 18 (62,2) 0(0,0)
Frontal lobe /
No6Has fons 2(57) 3(10,3) 2 (66,7)
Parietal lobe /
TeMeHHas fons 4(11.4) 1(3,4) 0 (0,0
Occipital lobe /
3aTblNoYHas 4ONS 1(2.,9) 1(34) 1(33,3)
>1 lobes />1 gonu 10 (28,6) 6 (20,7) 0(0,0)

Table 8. Correlation between epileptogenic substrate morphology and seizure frequency post-surgery (n=67), n (%)

Ta6auna 8. CooTHOmEHHE MOP(OJIOTUH AMUIEIITOICHHBIX CYOCTPATOB M YACTOTHI IIPUCTYIIOB MOCTIE oneparun (n=67), n (%)

Seizure number post-surgery / KonuyecTso NnpucTynoB nocne onepawuu
preswise | wosoun | o | SN | I, |eagiTe

morphology (class 1) / (class 1) / °

Mopdonorws Veawewne | Beawamenenni | CONPauemte | Cowpauemre | - Cocpauetue
3NUNEenTOreHHoro cy6erpara (knace 1) (knace 1) (knace III)O (knace |V)° (Knace V°)

i) =k (n=11) (n=5) (n=35)

Hippocampal sclerosis /
CKIIepO3 runnoKkamna 0 2 (15,4) 6 (54,5) 1(20) 9 (25,7)
Types 1 and 2 FCD /
®K[1 1-10 1 2-r0 TMN0B 2 (66,7) 4 (30,7) 3(27,3) 1(20) 6 (17,1)
Type 3 FCD / ®K [ 3-ro Tuna 1(33,3) 0 (0,0 0(0,0) 1(20) 4 (11,4)
Cystic gliosis / KuctosHo-
TNIM03HbIE N3MEHEHUS 0(0.0) 5(38,5) 0(00) 0(0.0) 8(229)
Polymicrogyria /
MonumMuKporupus 0(0,0) 0(0,0) 1(9.7) 1(20) 3 (8,6)
Encephalocele /
JHuedanouene 0(0,0) 2(15,4) 0(0,0) 0(0,0) 3(8,6)
Glioneuronal tumor/
[MnoHepoHanbHas onyxonb 0(0.0) 0(0.0) 101 1(20) 2(57)

Note. FCD — focal cortical dysplasia.

Ipumeuanue. K/ — Pporansviasn KOPMUKALLHASL OUCTNASUAL.

section of epileptogenic focus (probably due to the lack of
clear boundaries of epileptogenic zone or its location near the
functional zone), most of such operations (36.8%) led to a re-
duction in seizure frequency by at least 75% also observed
after tailored resections within more than one lobe (e.g., tai-
lored resection in the parieto-occipital or parieto-tempo-
ral region) in 50% of cases, as well as temporal lobectomy
(53.1%) and temporal lobectomy combined with tailored re-
section on another lobe within one brain hemisphere (60%)

remaining classes, no relation on disease duration was ob-

served (Table 10).

Assessing potential predictors of QoL changes /
OneHKa MOTEeHITUATHHBIX IPETHKTOPOB

u3smeHenusa KiK

The calculation of Pearson's 2 criterion for potential pre-
dictors of QoL changes after surgical treatment of epilep-
sy in incomplete remission shows that statistically signifi-

and all disconnection operations (Table 9).

Epilepsy duration

Patients with a shorter length of the disease were more

cant criteria are presented by seizure frequency and severity
(p<0.001) (Table 11). Most of the parameters considered
have no statistical significance with regard to QoL post-sur-
gery in DRE patients (p>0.05).

likely to experience lower frequency of seizures by at least
75% (75% percent each in groups with a disease duration
shorter than 5 years and from 5 to 10 years long). For the

https://epilepsia.su

According to the binomial logistic regression analysis,
frequency of post-surgery seizures was the only statistically
significant factor (p<0.001) (Table 12).
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Table 9. Correlation between seizures number post-surgery and extent of resection (n=67), n (%)

Ta6mmuna 9. CoOTHOMEHHE KOJIMYECTBA TPUCTYIIOB OC/E OIEPAITIN U 06beMa pe3ekinu (n=67), n (%)

Seizure number post-surgery / Konu4yecTso npucTynoB nocne onepauum
Unchanged Reduced by 25- | Reduced by 50- Reduced by

More frequent

Extent of resection / (class 1) / (classll)/ | 50% (classIll)/ | 75% (class IV) / | >75% (class V) /
06bem pe3ekuum Vyauienne bes Cokpalienne Cokpalienue Cokpawenne | Total /
(knace I) N3MEHEeHui Ha 25-50% Ha 50-75% Ha >75% Bcero
(n=3) (knacc I) (knacc 1) (knacc 1V) (knacc V)
~ (n=13) (n=11) (n=5) (n=35)

Tailored unilobular /
TenopupoBaHHas 3(15,8) 5(26,4) 2 (10,5) 2 (10,5%) 7 (36,8%) 19 (100)
B npegenax 1 gonu
Tailored multilobular /
TenopupoBaHHas >1 gonu
Temporal lobectomy /
Buco4nas no6akTomus
Temporal lobectomy +
tailored multilobular
unihemispheric /
BucoyHas no6akToMus +
TeNnopupoBaHHas

B npegenax 1 nonywapus
Disconnection /
[NCKOHHEKLMSA

0(0,0) 2(33,3) 1(16,7) 0(0,0) 3 (50,0) 6 (100)

0(0,0) 5 (15,6) 7(21,9) 3(9,4) 17 (53,1) 32 (100)

0(0,0) 1(20,0) 1 (20,0) 0(0,0) 3 (60,0) 5 (100)

0(0,0) 0(0,0) 0(0,0) 0(0,0) 5 (100%) 5 (100)

Table 10. Correlation between seizures number post-surgery and epilepsy duration (n=67), n (%)

Ta6auna 10. COOTHOMIEHHUE KOTUYECTBA IPUCTYIIOB MOCJIE ONEPAIUN U JUTUTEILHOCTH 3260/1€BaHms (N=67), n (%)

Seizure number post-surgery / Konu4yecTso npucTynoB nocne onepauuu
. . Reduced by 25- | Reduced by 50- Reduced by
Epilepsy duration / M‘;;fa'sr:?)“f“‘ l(’é‘l‘;';“ﬁ)e;’ 50% (class Ill) / | 75% (class IV) / | >75% (class V) /
LOnutenbHocTb y B . CokpauieHue CokpauieHue CokpalieHue Total /
3abonesanus qameure €3 usmeultlzuuu Ha 25-50% Ha 50-75% Ha >75% Bcero
(K(J:la_csc) ) (K(':Ia_ﬁ%) ) (knace 1) (knace 1V) (knace V)
- - (n=11) (n=5) (n=35)
<5 years/ <5 net 0 (0,0) 0 (0,0) 1(25,0) 0(0,0) 3(75,0) 4 (100)
5-9 years /5-9 net 0 (0,0) 1(12,5) 1(12,5) 0(0,0) 6 (75,0) 8 (100)
10-19 years / 1019 net 3 (15,8) 1(5,3) 2 (10,5) 0(0,0) 13 (68,5) 19 (100)
>20 years/>20 net 0(0,0) 11 (30,6) 7 (19,4) 5(13,9) 13 (36,1) 36 (100)

Table 11. Pearson y? calculation for the examined potential predictors affecting quality of life in epilepsy patients post-surgery

Ta6nauna 11. Pacuer kpurepus x* [INPCoOHA IS KAXK/A0T0 U3 PACCMOTPEHHBIX NOTEHIIMAIBHBIX IIPEUKTOPOB U3MCHEHHUS KA4eCTBA
JKU3HU TIOCJIE XUPYPIrUUECKOI'O BMEMIATEIBCTBA Y GOJIBHBIX SIMHJIETICUEN

Parameter / lapameTp p-value / 3Ha4eHue p
Seizure frequency / HacToTta npucTynos <0,001*
Seizure severity / TsxkecTb NpucTynos <0,001*
Hemisphere dominance / JOMUHAHTHOCTb NonyLapus 0,389
Pre-surgery seizure type / Tun npuctynos fo onepawuu 0,548
Neurological deficit / Hesponorunyeckuin gecpuunt 0,718
Area of surgical intervention / 06nactb onepaTnBHOrO BMeLLIATENbCTBA 0,417
Epileptogenic substrate morphology / Mopdhonorus anunenToreHHoro cyocrpara 0,253
Resection extent / 06bem pesekuuu 0,215
Epilepsy duration / AnuTesnibHOCTb anusiencum 0,062
MRI changes detected / Hannune namerneHnin Ha MIPT 0,134

Note. MRI — magnetic resonance imaging. " Statistically significant values are bighlighted.

Hpumewmue. MPT — MAZHUMHO-DE30HAHCH A WlOM()Z])&ngI/l}L * Boloenensl cmamucmuteckis SHauuMble NOKA3amen.

anunencusa n napokKcuamalsbHble COCTOAHUA https://epilepsia.su 35
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Table 12. Probability of pre-, peri- and post-surgery factor impact on quality of life in epilepsy patients assessed by binomial logistic

regression”

Ta6muma 12. OnpeseneHue BepOsSTHOCTU BIUAHUA 10-, IEPH- 1 HOCIEONEPAI[HOHHBIX (DAKTOPOB HA KAYECTBO KU3HHU OONBHBIX

SMUJIETICUEN METOJJOM OMHOMHUHAIBHOM JIOTUCTUYECKOHN pErpeccun’

Predictor / MpegukTop Weight / Bec SE Z p
Constant / KoHcTaHTa -9,9742 3,679 -2,71 0,007
Seizure frequency / Hactorta npucTynos 1,8405 0,490 3,756 | <0,001**
Seizure severity / TaXXecTb NpuUCcTynos 0,7906 0,850 0,930 0,352
Hemisphere dominance / JOMWHAHTHOCTb nosiywapus 0,4716 0,821 0,574 0,566
Pre-surgery seizure type / Tun npuctynos 40 onepawuu -0,2784 1,087 -0,256 0,798
Neurological deficit / Hesponoruieckuin peconumnt -1,5437 1,537 -1,004 0,315
Area of surgical intervention / 06nacte onepaTUBHOI0 BMeLLATENbCTBA 0,1212 0,244 0,498 0,619
Epileptogenic substrate morphology / Mopdonorus anunentoredHoro cyéerpara -0,0517 0,229 -0,226 0,821
Resection extent / 06bem pesekuun 0,1307 0,385 0,339 0,734
Epilepsy duration / [JnuTenbHOCTb 3nuencumn 0,3720 0,462 0,804 0,421
MRI changes detected / Hanuyne navmexnennin Ha MPT 2,3146 1,802 1,284 0,199

Note. SE — standard error; MRI — magnetic resonance imaging. * Model coefficients — improved / not improved. = A statistically

significant value is bighlighted.

ITpumeuanue. SE (anen. standard error) — cmanoapmmas ouinbrda; MPT — maznummo-pe3orancHas momozpagpus.
* Koagppurguernmaot mooes — Cmano ayuute / He CmaJso ayvuie. = Boloener Cmamucmureckit HAMUMbLLL NOKA3AMeJlb.

DISCUSSION / OBCYKIEHHUE

The difficulties while analyzing the outcomes of surgical
treatment of epilepsy are often associated with the diversity
of patients selected for surgery, the surgical techniques used,
and the length of follow-up. The Engel scale is used to assess
the frequency of seizures after surgical treatment, and most
studies evidence about high correlation between QoL and the
absence of epileptic seizures post-surgery [3, 5, 10-13]. Sur-
gery significantly improves patient's QoL in case of complete
or near complete seizure elimination.

The data presented in our work show a relatively high level
of positive subjective assessment of patients’ condition who
failed to achieve complete seizure remission (Engel 1I-1V)
after DRE surgical treatment (52.2%), whereas 59.7% of pa-
tients had seizure frequency reduced by at least 50%.

The recurrence of epileptic seizures post-surgery is as-
sociated with the fact that the areas of rapid seizure spread
not included in the resection protocol, acquire epileptogen-
ic potential. This mechanism of adverse outcome implies
that the cause of resistance to therapy is more likely to be
a widespread epileptic network than a single epileptic focus.
Understanding that the epileptic network rather than a single
focus undergoes a therapeutic intervention, can change the
surgical approach to treatment of focal epilepsy, as well as
provide guidance while installing depth electrodes in patients
requiring stereo EEG [15].

Among the most frequently identified factors negatively
affecting the outcome of surgical treatment are MR negativ-
ity, the presence of patient generalized seizures before sur-
gery, the need for diagnostic invasive monitoring [11, 15, 16],
as well as multi-focus, bilateral temporal lobes involvement
in the epileptic process, and a form of epilepsy affecting the
temporal lobe and a unihemispheric part of the brain out-

https://epilepsia.su

side it [17]. Some studies reveal no significant difference in
the effectiveness of surgery for temporal and extratemporal
localization of epileptogenic zone, because temporal resec-
tion provides better outcomes in the first years after surgical
treatment, but its effectiveness decreases over the years and
the percentage of effectiveness overlaps [18].

MR-positive patients prevailed in our study (92.5%), of
which 9 (13.4%) showed changes on both sides. The majority
of operations were performed on the temporal lobe (53.7%),
as well as resections beyond one lobe of the brain, both tai-
lored and disconnection operations (23.9%). Given the prev-
alence of MR-positive cases, additional pre-surgical exam-
ination was rarely used, PET with 18F-fluorodeoxyglucose
was performed in 7.5% of patients, and SPECT according to
the SISCOM protocol was also used in 7.5% cases. Each of
such studies has own characteristics and limitations, not al-
lowing to apply them in a large number of cases. Invasive vid-
e0-EEG monitoring was performed only in 26.9% of patients
with negative surgery outcomes. Based on these data, it is
difficult to assess a correlation between a need for invasive
monitoring and outcome of surgery, however, the experience
gained may evidence in favor of its use to more accurately lo-
cate epileptogenic zone. It is impossible to overestimate this
technique while searching for epileptogenic zone in MR-neg-
ative forms of focal DRE.

All 3 cases of increased seizure frequency after surgical
treatment were noted due to tailored resection of epilepto-
genic focus, however, most of such operations led to re-
duced number of seizures (in 47.3% of patients it decreased
by more than 50%, of which 36.8% had seizures reduced by
at least 75%). In general, this type of surgery was less likely
than others to reduce number of seizures, whereas temporal
lobectomy, a combination of temporal lobectomy with tai-
lored resection within one hemisphere, and disconnection

Epilepsy and Paroxysmal Conditions
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operations led to reduced number of seizures by at least 75%
in 53.1%, 60%, and 100% of patients, respectively. In most
cases, the failure of tailored resections is associated with the
lack of clear epileptogenic zone boundaries or its location
near a functionally significant zone.

The majority of patients in our study (73.1%) had a history
of combined focal and bilateral tonic-clonic seizures, while
a decreased number and severity of seizures was noted in
comparable proportions.

Among the morphological features of epileptogenic sub-
strates, hippocampal sclerosis and cystic-gliotic changes
correlated with a lower follow-up seizure frequency after
surgical treatment, and operations for FCD more often led to
unsatisfactory results.

Patients with epilepsy often have comorbid mental issues
such as depression, anxiety, and post-seizure psychotic states,
which also affect QoL [18], including potential emergence of
changes post-surgery. Despite the availability of QoL assess-
ment questionnaires and scales for patients with epilepsy [19],
their use is often complicated due to the difficulty of commu-
nicating with patients with a negative outcome after surgical
treatment. Presumably, this is due to high expectations from
surgery and a wish to get rid of disturbing conditions [13, 15],
despite detailed epileptologist and neurosurgeon explanations
about all potential risks and possible complications after sur-
gical procedures. The percentage of complications after sur-
gical treatment is estimated as high as about 7.9% in temporal
and 8.2% at extratemporal lobe epilepsy, respectively, where-
as the frequency of persistent neurologic deficit, according to
the meta-analysis of patients operated in the period from 2009
t0 2019, ranges from 4.1 to 4.4% [20].

Given the resistance to conservative therapy in epilep-
sy patients undergoing surgical treatment, its effect on the
disease course in patients with Engel lI-1V outcomes in the
current study can be compared with the effectiveness of
VNS: according to our data, a reduction in the number of
seizures by at least 50% found in 59.7% of patients is com-
parable to that of VNS therapy, which is evaluated in 22-
74.3% of patients with decreased frequency of seizures by
at least 50% [21-23]. In addition, neurostimulation thera-
py exerts several side effects, such as hoarseness of voice,

hypersalivation, cough, snoring, cramps and soreness in
the neck [21, 23].

Numerous studies draw attention to the impressive length
of epilepsy history in patients who were first referred for
pre-surgical diagnosis. On average, a patient is prescribed
neurosurgical treatment 20 years after the onset of epileptic
seizures [24, 25], which is often too late to reverse the psy-
chological, social and comorbid consequences. The average
duration of the disease from onset to surgery in our study
comprised 19.9 years (from 3 to 43 years). Early surgical in-
tervention for properly selected patients with focal DRE pro-
vides a better chance of avoiding lifelong disability and re-
duces a risk of premature death [25].

Limitations of the study / Orpanudyenus
HCCJIeTOBAHHA

Among the limitations of the study, it is possible to high-
light the small sample size and assessment of patients with
unfavorable surgical treatment outcomes separately from the
general outcome statistics, which complicates statistical anal-
ysis of the presented cohort. In addition, the study may be bi-
ased because it includes analysis of patients' own condition
assessment and considers the burden of seizures as the main
parameter, because the use of specialized tests is irrelevant
due to potential neuropsychological abnormalities in patients
with any outcome of surgical treatment. It should also be not-
ed that a percentage scale for ratio of seizures number before
and after surgical treatment was used, which complicates
comparison of the current results with those published else-
where, but provides a better assessed course of the disease.

CONCLUSION / 3AKJIIOYEHHME

Even in case of incomplete success, epilepsy surgery can
reduce the number of seizures and improve patients’ QolL,
but the issue of incomplete seizure remission requires to be
further investigated assessing risk analysis, potential com-
plications and adverse events. The only factor significantly
affecting QoL in patients with incomplete DRE remission af-
ter surgical treatment was found to the frequency of epileptic
seizures post-surgery.
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