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Abstract

Background: Post-stroke seizure is an important neurological complication following ischemic stroke.
It can be classified into early-onset and late-onset seizures, which differ in pathophysiology and clinical
outcomes. However, data from provincial hospital settings remain limited.

Objective: To identify clinical and neuroimaging factors associated with post-stroke seizures
among patients with ischemic stroke hospitalized at Yasothon Hospital.

Methods: A retrospective descriptive study was conducted among 80 patients with ischemic stroke
who developed seizures between 2023 and 2025. Data were collected from electronic medical
records. Comparisons between the early-onset seizure group (<7 days after stroke onset) and the
late-onset seizure group (>7 days after stroke onset) were performed using the Mann-Whitney U
test, Chi-square test, or Fisher’s exact test, with Bonferroni correction applied. Statistical
significance was set at p < 0.05.

Results: The mean age of the patients was 66.01 + 11.97 years, and 71.2% were male. Late-onset
seizures occurred in 65.0% of patients, whereas 35.0% experienced early-onset seizures. The most
common seizure type was generalized tonic-clonic seizure (71.2%). The predominant stroke
etiology was large-artery atherosclerosis (61.2%), and cortical involvement was identified in 78.7%

of patients. Comparison of clinical and neuroimaging characteristics between the early-onset and
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late-onset seizure groups demonstrated substantial similarities in age, sex, body mass index,
comorbidities, risk factors, stroke etiology according to the TOAST classification, neuroimaging
findings, and seizure types. Specifically, cortical involvement was present in 78.6% versus 78.8%
of patients (p = 1.000), while the frequencies of large infarction (p = 0.738), hemorrhagic
transformation (p = 0.441), and generalized tonic-clonic seizures (71.4% vs. 71.2%; p = 1.000) were
comparable between groups. Only two variables differed significantly. Patients with early-onset
seizures had higher admission National Institutes of Health Stroke Scale (NIHSS) scores, reflecting
greater initial stroke severity (11.9 + 6.8 vs. 8.3 + 7.1; p = 0.019), and a longer hospital stay (8.1 +
7.1 vs. 5.9 + 7.0 days; p = 0.001). After Bonferroni correction, only the difference in length of
hospital stay remained statistically significant, whereas the difference in NIHSS scores did not.
Treatment outcomes and functional recovery at 3 and 6 months were not significantly different
between the two groups, suggesting that seizure timing was not independently associated with
long-term outcomes. Overall, 58.8% of patients had poor outcomes at discharge, decreasing to
46.5% at both 3- and 6-month follow-up. Higher admission NIHSS scores (adjusted p = 0.009) and
cortical involvement (adjusted p = 0.020) remained independently associated with poor outcomes
after adjustment. Recurrent seizures after hospital discharge were observed in 12.5% of patients.
Conclusion: Late-onset seizures were more common than early-onset seizures among patients
with post-stroke epilepsy, underscoring the need for prolonged surveillance after stroke. Despite
greater initial neurological severity and longer hospitalization among patients with early-onset
seizure, seizure timing was not associated with long-term functional outcomes. Admission NIHSS
score and cortical involvement emerged as independent predictors of poor outcome. These
findings support targeted monitoring and risk stratification for seizure development and
unfavorable outcomes in patients with severe stroke and cortical lesions.

Keywords: Ischemic stroke, Post-stroke seizure, Risk factors, Early-onset seizure, Late-onset seizure
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artery Atherosclerosis mﬂﬁqm 49 518 ($ovaz 61.2) 799a911AD Small-vessel Occlusion 16 18 (508
ag 20.0) Wag Cardioembolism 15 518 (Favay 18.8) lngdndrudinailiuanseiuseninangy Early-
onset WAz Late-onset Seizure (p = 0.956) fMuALTULIIVDILTA AZLUY NIHSS Wsniulade 9.57 +
7.15 Azuuy (As585710 8.5; IQR 3.0-15.0) WUFU28586U Severe (NIHSS > 11) snfignfosay 45.0
589a311A8 Mild (NIHSS < 3) Saway 28.8 uaz Moderate (NIHSS 4-10) Sauag 26.2 Aziuu NIHSS o 24
Flusanauvdoiads 6.99 + 631 Aziuu (AfsegIu 4.5, I0R 2.0-11.2) WelUSsulfisuszinangs ngu
Early-onset Seizure diAzuuy NIHSS LLiﬂ%ULLazﬁﬂdiuﬂﬂ’JEﬁ%ﬁU Severe Tq&ﬂi”lmj'u Late-onset Seizure

o w

pU19lted1AY (11.9 + 6.8 MBUAU 8.3 + 7.1; p = 0.019 uazsevas 64.3 LNeUAU 34.6; p = 0.015)
2819130010 ANULAnA1eRInalafitedrAnasusuan Bonferroni Correction agluy NIHSS o 24
Faluauualdiuganirlungu Early-onset Seizure WUy (8.18 + 6.68 Wie Uy 6.35 = 6.07) uslsid]
Sudfyneadd (p = 0.149) uanIFINNTIeT 2

AN 2 é’ﬂ‘wmwmﬂaﬁﬂLLazmmqu’iwaﬂiﬂ R?WLLuﬂmﬁaJﬂﬁjm Early-onset W@ Late-onset Seizure (n = 80)

ANWAENIIARTNLAZANTULTIVRNLIA 37U Early-onset Late-onset p-value
(n = 80) Seizure Seizure
n (%) (=79 7

n = 28, n (%) n =52, n (%)

TOAST Classification 0.956
Large-artery Atherosclerosis 49 (61.2) 17 (60.7) 32(61.5)
Small-vessel Occlusion 16 (20.0) 6(21.4) 10 (19.2)
Cardioembolism 15(18.8) 5(17.9) 10 (19.2)

NIHSS Score
NIHSS wsn3u, Mean + SD 9.57 £ 7.15 119 + 6.8 83+7.1 0.019*
NIHSS 3n35U, Median (IQR) 8.5 (3.0-15.0) 11.0 (6.0-17.0) 6.0 (2.0-13.0) —
NIHSS 24 GZQJIJ’JI?,N, Mean + SD 6.99 + 6.31 8.18 + 6.68 6.35 + 6.07 0.149
NIHSS 24 $al314, Median (IQR) 45(20-11.2)  85(30-120) 4.0 (1.0-10.0) —

A21UTULTIYB4L5A (NIHSS Score) 0.015%
Mild (NIHSS < 3) 23 (28.8) 3 (10.7) 20 (38.5)
Moderate (NIHSS 4-10) 21 (26.2) 7 (25.0) 14 (26.9)
Severe (NIHSS > 11) 36 (45.0) 18 (64.3) 18 (34.6)

RUBA: * p < 0.05 | — = Andanssauun Wildvaaeunieadia, msiUSeuiieuseninangundou Bonferroni correction

LALLM 6

#BAN1Y: Mann-Whitney U Test d3U NIHSS; Chi-square Test dw$u TOAST Classification uazAuguussveslsn
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nMs¥nwLazNanIInTIInIwagaua JfUeldusiazareduiden (tPA) 18 118 (Feay 22.5)
Taengu Early-onset Seizure 3uludadauiiganin (Gesas 32.1 wWieuiu 17.3) udlififoddymeada
(p = 0.217) HAN1IATIINMABENDINUTEBLIAWIAE Nuaz IR ludaduvnAY 32 918 (Feuay 40.0)
uazIUIANAIN 16 578 (Foway 20.0) Lﬁaﬁi’muﬂmm Vascular Territory wuseulsalu MCA Territory 410
ﬁqm%aﬂaz 88.8 5939a411A8® Posterior Circulation Sevay 6.2 way ACA Territory way Multiple
Territories $08ay 2.5 LM1fu uena1ndNy Cortical Involvemnent ¥88ay 78.7 was Hemorrhagic
Transformation $aeaz 10.0 WeFeudisuszwinangy ldwuauuandseesideddylunnfus i
Wn8L3A (p = 0.738) Vascular Teritory (p = 0.476) Cortical Involvement (3888 78.6 Liguiu 78.8; p
= 1.000) taiz Hemorrhagic Transformation (Seeag 14.3 Wiguiu 7.7; p = 0.441) FAduindnvaamdie
auasliuaniafuseninaaeingy uLansdiansed 3

MIM 3 MITNYALHANITATIINNEEENBT IWUNANGY Early-onset Uag Late-onset Seizure (n = 80)

ANTINYILASNANITATIVAINAYEUDY 373U Early-onset Late-onset p-value
(n =80) Seizure Seizure
n (%) (=7 70) > 7W)

n = 28, n (%) n =52, n (%)

n133NEN
I§uenazaneaudon (it-PA) 18 (22.5) 9 (32.1) 9 (17.3) 0.217
NANITATIVNINEYEUDY
vunsaslsa (Infarct Size) 0.738
Small (<15 ml) 32 (40.0) 15 (53.6) 17 (32.7)
Medium (15-50 ml) 16 (20.0) 3 (10.7) 13 (25.0)
Large (> 50 ml) 32 (40.0) 10 (35.7) 22 (42.3)
Vascular Territory 0.476
MCA Territory 71 (88.8) 26 (92.9) 45 (86.5)
ACA Territory 2(2.5) 0(0.0) 2(3.8)
Posterior Circulation 5(6.2) 1(3.6) a(7.7)
Multiple Territories 2(2.5) 1(3.6) 1(1.9)
fisevTsnafiudonauas
63 (78.7) 22 (78.6) 41 (78.8) 1.000
(Cortical Involvement), n (%)
A1ILLHDNDINAENET
8(10.0) 4(14.3) a(7.7) 0.441

(Hemorrhagic Transformation), n (%)

MUNBINR: Fisher's exact Test §mTuMuUsIANGUTanNa | Non-MCA 53U ACA Territory (n=2), Posterior Circulation

(n=5) uag Multiple Territories (n=2) M3tUSgUgUTEVINNGUNTaY Bonferroni Correction wandlunns1ai 6
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i

ANYULYDLINTEN mﬂpliﬂwﬁu’wm 80 510 \lefinnsanszozamninensinanendslse
waendonauesiu nuitdwlugluennstnlusyeenda (Late-onset Seizure) §1u3u 52 518 (5eeay 65.0)
waztduein1stnlusyeszusn (Early-onset Seizure) 117U 28 518 (5oway 35.0) Uz nu0901n159n i
WuNINfgafe Generalized Tonicclonic Seizure §1uAn 57 118 (Fowag 71.2) 50983NA0 Focal Impaired
Consciousness Seizure 91131 11 518 (Spwazy 13.8) Lag Focal Preserved Consciousness Seizure 911431
5 518 Govay 6.2) dmiulszuandu 9 liun Focal-to-bilateral Tonic-clonic Seizure Wu 3 578 (Sowaz 3.8)
5783 Absence Seizure waz Generalized Tonic Seizure Wuludd TN URaUsAVaE 2 T8 (Goway 2.5)
WARFIA19T 4

A1519% 4 ANwULYRIBIN15TN (n = 80)

ANWULVDIDINITYN 379U (n = 80) Saway (%)

S28LLIAMNBUNABINITIN

Early-onset Seizure (< 7 1) 28 35.0
Late-onset Seizure (> 7 ) 52 65.0
Usnnua9eIn1sen
Generalized Tonic-clonic Seizure 57 71.2
Focal Impaired Consciousness Seizure 11 13.8
Focal Preserved Consciousness Seizure 5 6.2
Focal-to-bilateral Tonic-clonic Seizure 3 38
Absence Seizure 2 25
Generalized Tonic Seizure 2 25

HASWSYBINTINEN Uselliu Functional Outcome mepwiy mRS i Judmiite wuUleseuay 58.8
(47 578) 3 Poor Outcome (MRS 3-6) kaz3aeay 41.2 (33 518) § Good Outcome (MRS 0-2) AZKUL

MRS 12y 3.08 + 1.98 (A5e51U 3.0) SrevliaueulsaneIUIaRay 6.64 + 7.11 Tu uagiliUleidedin

[
v A=

7 918 (Fovay 8.8) WiefianugUe 71 1endanula wukwildunuiifvu nedndiu Good Outcome
Winansesas 41.2 a1 Jus1uuie Wudeway 53.5 M9 3 wag 6 WWoU AZLUY MRS WAYAAAIIIN 3.08
Wy 2.38 + 1.85 91 3 1Hiou way 2.34 + 1.84 9 6 iU asnoun1siudInIeszuuUseamnluseesndanis
$nw wuennstngmaT g 10 518 Geeaz 12.5) Inewulungu Late-onset Seizure 7 578 (Soeag 13.5)
way Early-onset Seizure 3 518 (508ay 10.7) Fafeidudidinilesiuvosainuldsesa Post-stroke

. 1 < A 1l 1 [ = 1 & Y] aa v W 1 14
Epilepsy 8g19l5Anu Wesanlifin1snsia EEG egnalusyuu Fsllamnsadudunisifdadessnaila

DENAUYTAL UAAIAINITIN 5
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A15199 5 NaaNSURINIsSNE (n = 80)

NAANWSUBINITINEN 371u7U (n = 80) fowuaz (%)
MRS YA
Mean + SD 3.08 + 1.98
Median (IQR) 3.0 (1.0-5.0)
AMuEIsalun159iNainsUszandu (Functional Outcome)
Good Outcome (mRS 0-2) 33 41.2
Poor Outcome (MRS 3-6) a7 58.8

szazauaulsingiua ()

Mean + SD 6.64 +7.11
Median (IQR) 4.0 (2.0-8.0)
nsidedn 7 8.8

NaanssEezend (n = 711)

MRS 7 3 Loy, Mean = SD 2.38 + 1.85

MRS 7 3 iiew, Median (IQR) 2.0 (1.0-4.0)

Good Outcore 7 3 ifiew (MRS 0-2) 38 53.5

Poor Outcome 7 3 1ot (MRS 3-6) 33 46.5

MRS 7 6 ey, Mean = SD 234 + 1.84

MRS 7 6 Loy, Median (IQR) 2.0 (1.0-4.0)

Good Outcome 7 6 e (MRS 0-2) 38 535

Poor Outcome 1 6 tou (MRS 3-6) 33 46.5
d01uLN15AAAY

fnnnula 68 85.0

famulalle 2 2.5

@R TEINRARN 3 3.8

Liifivaya 7 8.8
msfinonsinemsssiviines

flonsdngn 10 12.5

— N@Y Early-onset Seizure 3 10.7

— ﬂijll Late-onset Seizure 7 13.5

Liiflormstngn 63 78.8

e T e 9 selifideya mRS sveve Wewnunnsiany; # maiinernsindndsdmeldduiite
Anudssron sy Post-stroke Epilepsy Tun1siinwnil egnalsiniu ns3fiady Post-stroke Epilepsy gl

NINSABIDIAENI1TUTELUNNAATNWALZNNTNSID EEG LALLAL
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nsiUssuiisudadesing 9 sendnangu Early-onset uaz Late-onset Seizure 31NNTAATIER
WIguLiguseEndnengy Early-onset Seizure (n = 28) Wag Late-onset Seizure (n = 52) A8 Mann-
Whitney U Test, Chi-square Test wag Fisher's Exact Test wiauU5uaA1928 Bonferroni Correction Wa
nsdnwIny fail

Y
v =] o w

Foyaitugruuazladeidss Linuanuunnsrsegsdifodifglunndade ey (69.1 + 10.1
Wsuiu 65.2 + 11.9 U; p = 0.216) WAy (Soway 67.9 Wieudu 73.1; p = 0.816) Awliunaniy (22.3 +
4.4 \Jiwuiu 22.7 + 3.4 AlanTunenIsIauns; p = 0.287) smﬁwigi’amiquuﬁ (5o8@y 35.7 Wigunu
28.8; p = 0.704) Uszidlsarasnlaonauasiuiiu (Sesay 14.3 Wigudu 17.3; p = 1.000) uazn11ziila

WesuuduNad (Sewar 14.3 Wguiu 13.5; p = 1.000) anvagn1endinuarAuTuLsaedlsa nau Early-

q

onset Seizure AzWuY NIHSS wsn3ugandn (11.9 + 6.8 iiguriu 8.3 + 7.1; p = 0.019) uazildndiuge
396U Severe genin (Fovar 64.3 Wieuiu 34.6; p = 0.015) a8 lsinu AnuuanAAIna I iTideddymas
U§uA1 Bonferroni Correction (adjusted p = 0.360 way 0.285 1ud1aU) TOAST Classification hag
dadunslasu r-PA liusnsnsiusgyrinsaeanga (p = 0.956 Uag 0.217 MUAIGU) HANTNTIAN WA LA
lainuauuanansegnaidedAglunndiuds W3 Large Infarct (3awaz 35.7 wleuiu 42.3; p = 0.738)
Cortical Involvement (§ogiaz 78.6 LiBuiu 78.8; p = 1.000) az Hemorrhagic Transformation (Fo8ay 14.3
Jieuftu 7.7; p = 0.441) Snwazvpsernsdn veaesnduiinisnszanevasssianernsdnlndidseiy
Tngdrulugidu Generalized Tonic-clonic Seizure (5owag 71.4 \iguiu 71.2; p = 1.000) HAGN5VDI
N195n91 AZLUY MRS YuzdInUIBLazdndlIu Poor Outcome laianaaiu (p = 0.762 wag 0.981
MINEIAU) WANGH Early-onset Seizure Hszpviianuaulsangruiauiunitogalidedfny (8.1 = 7.1

=K (%

Faudu 5.9 + 7.0 Ju; p = 0.001) FadutladuiRenfvedfyndsusuen Bonferroni Correction 87157
nsdedinlaiunnseiu (p = 0.412) nadwsszazen Wednnugiie 71 318 (Early-onset 26 51, Late-
onset 45 518) WUIATLUY MRS 71 3 low (2.62 + 1.90 Wiguiu 2.24 + 1.84; p = 0.358) uay 6 Aoy
(2.62 + 1.90 Wgunu 2.18 + 1.81; p = 0.297) 5idnaIU Good Outcome (5o8@az 50.0 LB UAU 55.6;
0 = 0.837) ware1nsdnendssnue ($osar 10.7 Wisutu 135 p = 1.000) liunnsinetuogied

Haddey Thiiuinudngy Early-onset Seizure 9ziA1uguLswailsnginIluszazusn win1siudaly

SrevelLANAN9AINNGY Late-onset Seizure WARAIAINITIN 6
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M13197 6 MsiIeuiieuiadesnee seninengu Early-onset wag Late-onset Seizure (n = 80)

Yadudidne 57U Early-onset  Late-onset  p-value Adjusted
(n = 80) Seizure Seizure p-valuet
(n = 28) (n =52)
Fouaitugu
21 (TJ), Mean + SD 66.01 + 1197 69.1 +10.1 652 +11.9 0.216 NS
LAY, N (%) 57 (71.2) 19 (67.9) 38 (73.1) 0.816 NS
BMI (kg/m?2), Mean + SD 2255 +3.76 223 +4.4 227 +3.4 0.287 NS

TsaUsEInfInasngANISULEES

msgjuw%", n (%) 25 (31.2) 10 (35.7) 15 (28.8) 0.704 NS
Jsyinlsavaondonausafiuiiy, n (%) 13 (16.2) 4(14.3) 9 (17.3) 1.000 NS
Ameilavesuudunan 11 (13.8) 4(14.3) 7(13.5) 1.000 NS

(Atrial Fibrillation), n (%)
anwazn19eaiin
NIHSS wsn3u, Mean + SD 9.57 + 7.15 119 + 6.8 83+7.1 0.019* 0.360

AUTULTIVRILIA (NIHSS Score) , n (%)

« Mild (<3) 23 (28.8) 3(10.7) 20 (38.5) 0.015* 0.285
« Moderate (4-10) 21 (26.2) 7(25.0) 14 (26.9)
« Severe (211) 36 (45.0) 18 (64.3) 18 (34.6)

TOAST Classification, n (%)

« Large-artery Atherosclerosis 49 (61.2) 17 (60.7) 32 (61.5) 0.956 NS
» Small-vessel Occlusion 16 (20.0) 6(21.4) 10 (19.2)
« Cardioembolism 15 (18.8) 5(17.9) 10 (19.2)

155097, n (%)
I§%ugnazanpaudon (rt-PA) 18 (22.5) 9 (32.1) 9 (17.3) 0217 NS

WNANIIAIANINAWEND, n (%)

Large Infarct 32 (40.0) 10 (35.7) 22 (42.3) 0.738 NS

Cortical Involvement 63 (78.7) 22 (78.6) 41 (78.8) 1.000 NS

Hemorrhagic Transformation 8 (10.0) 4(14.3) 4.(7.7) 0.441 NS
ANYLYBILINITTN

Ussnnuesa1nisdn, n (%)
« Generalized Tonic-clonic Seizure 57 (71.2) 20 (71.4) 37 (71.2) 1.000 NS

« Focal Impaired Consciousness Seizure 11 (13.8) 4(14.3) 7(13.5)
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.................................................................................................................................................................................................................................. ©
Yadudidne 59U Early-onset  Late-onset  p-value Adjusted -
(n = 80) Seizure Seizure p-valuet
(n =28) (n=52)
» Focal Preserved Consciousness Seizure 5(6.2) 2(7.1) 3(5.8)
- Buq 7(8.8) 2(7.1) 5(9.6)
NAAWSYDINITINE
mRS YuzImie, Mean + SD 3.08 + 1.98 3.2+ 19 3.0+ 2.0 0.762 NS
Poor Outcome (MRS 3-6), n (%) 47 (58.8) 17 (60.7) 30 (57.7) 0.981 NS
szyzaueulsmeIuia (1), Mean + SD 6.64 + 7.11 8.1+71 59+7.0 0.001** -
n34d@edin, n (%) 7(8.8) 1(3.6) 6 (11.5) 0.412 NS

Naandszaze1d @Eaeuls n=71%)

MRS 71 3 1FeY, Mean + SD 238+ 185 262+190 224+184 0358 NS
(n = 26) (n = 45)

Good Outcome 71 3 1w (MRS 0-2), n (%) 38/71 (53.5)  13/26 (50.0)  25/45 (55.6)  0.837 NS

MRS 7 6 1ew, Mean + SD 230+181  262+190 218+ 1.81 0.297 NS
(n = 26) (n = 45)

Good Outcome 7 6 1o (MRS 0-2), n (%) 38/71 (53.5)  13/26 (50.0)  25/45 (55.6)  0.837 NS

9NNNITREME TN, n (%) 10 (12.5) 3(10.7) 7 (13.5) 1,000 NS

MBWR: * p < 0.05;** p < 0.01 | + Bonferroni Correction (012 = 0.0042) | NS = Not Significant | ¢y = dlgdndayneaiia
+ lisadaefivinnisian 9 518 | — = dudsnadwsudn laiusuen

Fauusaaiiios: Mann-Whitney U Test | fuUsdnngy: Chi-square Test %30 Fisher's Exact Test

nsi3guiiisuladenng 9 se1i19ngu Good Outcome wag Poor Outcome A1NNTTIATIEN
L‘U’%EJULﬁEJUizMﬁNﬂEjM Good Outcome (MRS 0-2; n = 33) way Poor Outcome (MRS 3-6; n = 47)
A28 Mann-Whitney U Test, Chi-square Test wa¥ Fisher's Exact Test wSauUsua1a1e Bonferroni

Correction NANISANYINY A9

Payanugu linuanuuanssegeiideddglumueny (64.2 = 12.4 1Wiguiu 68.3 + 10.4 U

p = 0.161) uardndiumnane (Sogay 75.8 Weuiu 68.1; p = 0.604) ANEMENINATLNLAZAINTULTIVRILIA

o w 4 v % I

n&u Poor Outcome flaguu NIHSS wsniugeninegaiitdeddnuidndalsua (12.3 + 6.4 iguriu 5.7
+ 6.3; p < 0.001; adjusted p = 0.001) lnafdndruseu Severe Saeaz 59.6 Lwuriu 24.2 Tungu Good
Outcome Tuvnizdingy Good Outcome TdndusziU Mild genindalau (Fosay 48.5 Lisuiu 8.5;
adjusted p = 0.001) TOAST Classification wuATLansad oy (p = 0.009) lngngy Poor Outcome

a o

i1 Large-artery Atherosclerosis 9031 (Seear 70.2 Wisuriu 48.5) us hifidedAnynasSuen (adjusted p = 0.090)
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HAN1SATINNINEAIEANDY NGu Poor Outcome i Cortical Involvement kagseglsavuinlgjainin
pyalitydAuLInaIUTUAT (Savaz 91.5 Wisudu 60.6; adjusted p = 0.020 waz3osag 55.3 NYUAU
18.2; adjusted p = 0.020 M1U&1AU) 21U Hemorrhagic Transformation taunne19du (p = 0.460)
ANWAZVRIDINTTTNUAZNAANSN1T3NEN dndau Early-onset Seizure laluananaiy (Sowag 33.3 Wiguiu
36.2; p = 0.981) FHiiudnsrezinainsiine nstnlaldduiusfunadnilnense sreziiaiueu
lsamgruadinwilduuiundnlungy Poor Outcome (7.6 + 8.2 Wisuriu 5.2 + 4.9 Ju) ualififeddgy (p
= 0.108) uazwuMsAsTAnglungs Poor Outcome 7 51 (Foway 14.9) Hadngszazen) (iefnnu
HU38 71 578 (Good Outcome 33 518, Poor Outcome 38 $18) WUAINUANA1IDE 1 ETdATygeun
sewingansngu nau Good Outcome TAziuu MRS wasdnitegedaauiadl 3 e (0.73 + 0.67
Wisuiy 3.82 + 1.25; adjusted p < 0.001) uaz 6 Wou (0.70 + 0.64 WeUAU 3.76 + 1.26; adjusted p < 0.001)

finaulafiengu Good Outcome Wns18 (3away 100) fansil mRS 0-2 naeAn1sAamy Tuvazdings
Poor Outcome fiifissdoay 13.2 Ailuinduunil mRS 0-2 1¢ Fuduiiazuuu mRS o Suswineidy
fryiunenadndsrarefiutugig n1siAnensdnd vdsdmnenulundy Poor Outcome Yanas
14.9 Wiguiiungy Good Outcome Sosaz 9.1 usilaifitlydAymeada (p = 0.512) LARIFIANST 7

A1519# 7 meIsuiiisudadenis 9 s3wi1angu Good Outcome (MRS 0-2) Way Poor Outcome

(mRS 3-6) (n = 80)

Jadeiidnen Good Outcome Poor Outcome p-value Adjusted
(mRS 0-2) (mRS 3-6) p-valuet
(n = 33) (n =47)
Foyaitugu
81 (), Mean = SD 64.2 + 124 68.3 + 10.4 0.161 NS
VALY, n (%) 25 (75.8) 32 (68.1) 0.604 NS
AnwazN19Aaln
NIHSS 1sn3U, Mean + SD 57+63 123+ 6.4 <0.001** 0.001
mmwmwaﬂm (NIHSS), n (%) 0.0001** 0.001
« Mild (<3) 16 (48.5) 4 (8.5)
« Moderate (4-10) 7(21.2) 14 (29.8)
« Severe (211) 8(24.2) 28 (59.6)
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.............................................................................................................................................................................................................................. ©
Yaduiianw Good Outcome Poor Outcome p-value  Adjusted -
(mRS 0-2) (mRS 3-6) p-valuet
(n = 33) (n =47)
AnwazN19Aaln
TOAST Classification, n (%) 0.009* 0.090
» Large-artery Atherosclerosis 16 (48.5) 33(70.2)
« Small-vessel Occlusion 5(15.2) 10 (21.3)
« Cardioembolism 12 (36.4) 4(8.5)
§uenazaredudon (rt-PA), n (%) 10 (30.3) 8(17.0) 0.217 NS
NANITATIVNINEAYHUDY
Cortical Involvement, n (%) 20 (60.6) 43 (91.5) 0.002%* 0.020
Large Infarct (>50 ml), n (%) 6(18.2) 26 (55.3) 0.002** 0.020
Hemorrhagic Transformation, n (%) 2(6.1) 6(12.8) 0.460 NS
AnwazUwIN1TNn
Early-onset Seizure, n (%) 11 (33.3) 17 (36.2) 0.981 NS
NAAWSNIT3NEN
szazauaulssngIua (), Mean + SD 52+49 7.6+82 0.108 NS
Msdedin, n (%) 0(0.0) 7(14.9) 0.022* NS

Waansszeze1? @anula n=71+)

mRS ﬁ 3 gy, Mean + SD 0.73 + 0.67 (n = 33) 382+ 1.25(n = 38) <0.001** <0.001
Good Outcome ﬁ 3 1Hou (MRS 0-2), 33/33 (100.0) 5/38(13.2) <0.001** <0.001
n (%)

mRS ﬁ 6 \fiou, Mean + SD 0.70 £ 0.64 (n = 33) 3,76 + 1.26 (n = 38) <0.001** <0.001
Good Outcome ﬁ 6 au (MRS 0-2), 33/33 (100.0) 5/38 (13.2) <0.001** <0.001
n (%)

mmi%’ﬂ%ﬂué’aﬁmma, n (%) 3(9.1) 7(14.9) 0.512 NS

MNEWR: * p<0.05, ** p<0.01; T Bonferroni Correction (alpha/12 = 0.004); # VLaJiamgﬂwﬁmmmsﬁﬂmm 9 518

NS = Not Significant; fmun = duud1AgywasUTUA
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ﬂﬁiﬁﬂwﬁﬁwuiﬁﬂﬂ’wﬁ’sﬂwﬁ Late-onset Seizure (> 7 Fu) Soway 65.0 WgUAU Early-onset
Seizure ¥ouag 35.0 AoARRDITUNSANITEY M. XU WazAniz!! 7151891u37 Late-onset Seizure wusotay
60-70 1078 Post-stroke Seizure wavin dndaufigeldlifiuaruddamosmsinmugieluszozem
downemsinerafntuldusiinussendeunduluuds dssanenmsdniinuanniigefie Generalized
Tonic-clonic Seizure (Fp8ag 71.2) %qqqmwmiﬁﬂwwaq C. Zhang uazAn® (Spgay 55-60) way
E. Ferlazzo wazaniz!? (3aeaz 50-65) aAruumnsnsiionainaindesiinvesnisanewuudoundsd
andenstuiinlunvssdou vilfenanu Focal Seizure fifennislidmauldtosnitaiuiugie

s o

UaduNFUNUSAUNISLAN Early-onset Seizure AzLUY NIHSS WSNSULAIMULANATID 98]

[
v 1 v o w [ o

TodAyiUeeiusenineanangy (11.9 + 6.8 Wigudu 8.3 + 7.1; p = 0.019) wilifitudAgndausua

o <

2

'
I a

Bonferroni Correction (adjusted p = 0.360) ag13lsinu Auanaeldfinudfgnieeainesed

o

U ¥ = U

\0991nngu Early-onset Seizure fdadiudugseau Severe (NIHSS = 11) geiisSovay 64.3 Wgufiu

=3

Yovaz 34.6 Tungu Late-onset Seizure Fssinafuifouanayin vaizfidaduszsiu Mid (NHSS < 3) sndnann
Fiesdoray 10.7 ileuiudosay 385 avtteuliifuieudemevenioaesiiyuusdlussendoundud
unuIndfgsenisnseduliiin Early-onset Seizure N153LAS1EMRANIUVDY F. Brigo wazAy ' i
AseuARNEUIBAI7 50,000 518 BuduiAuguusweslsausniufulladeidesdaszves Farly-onset
Seizure (OR 2.34; 95% Cl: 1.78-3.08) denndasiunusltuiinulunsinuil flinudsddyuassue
onadunaainnguineg1eiifiuunndifa (n = 80) vilsi Statistical Power liilflsnefagnranuainy
LANASTEAU Medium Effect Size I vnifiusuiangusegndunisfnusiold avwduiudinaniens
wanafedndynsadinlédaauly aonndosiunsfinuues Tanaka et al.7 fiszyiiausuusswedlsa
Hutadeidssdfyressinennistnluszesdsundy
dloauesldfumnudsneainanizvinidonsdegunss wadussamuiandanudinals
Na*/K*-ATPase Pump vauiiaund tianisazauvesinunadouuazngaiun (Glutamate) Tuusian
souwaaUszamuINNIUng viliwadUssamgnnsvduladenasiinnmsdsdayaadli@aunfiluaming
Wowaduszamduusnngnnssdundeuiuetsiindamnesinlugmsiia Early-onset Seizure Tuitgn'**®
uansAnwdiatuayuunAndang TnefUnefifiazuun NIHSS wsn3ugsdinualiiuia Early-onset Seizure

11NN wnansaiandalSuAtaedslifeseautedrAyiniu FeBsnendianudifyreenisidise s

91n13¥negelnddnludheniiaziuy NIHSS afaususniy

YASOTHON MEDICAL JOURNAL @ Vol. 28 No. 2 (May - August 2026)



@ glAsILIVES

, , YASOHOS MJ2824410
U 28 auuhl 2 wgen1AN — Bl 2569

wiingy Early-onset Seizure 3¢la3U rt-PA ganifiovasaiin (Sewag 32.1 Wiguiu 17.3) weily

wutloddyneadd (p = 0.217) Fsoraidunainvuinngudiegaidiin wuldeadu TOAST
Classification wagn1ag Atrial Fibrillation #liiumnssfusswinassngs watluandsainnsineunsdu
fimu3n Cardioembolism &uWuSHU Early-onset Seizure 11n1741%° §9919LAA1NAIIULANAIIN
Jszmnsmansuarilafodedunriargiing Inslunsfinuil Large-artery Atherosclerosis iuanvaman
vodlsavaendenauasiululsaineuiaslass

1Y

HaNTITe g lAiuinngy Early-onset Seizure Hszazaupulsaneruiauunitegelideddey

(8.1 + 7.1 Wiguriu 5.9 + 7.0 Ju; p = 0.001) wirmuguissuaalsAva 3USuAn Bonferroni Comection azlaiunneinrii
Ad! a ¥ [ 14 1 a 3 a % o Y a & YV

Fesunglaan 3 Jade laun Usensusn msiineinstnlussusReunawiniiuunmddesvenessugan
WaseTansdngn Ysuendudn waghnniuenisiiasiinoudnniig Usenisigss enn1santusyes g
AYNNLAEIADNIZUNINGB 19U Aspiration Pneumonia kagN15UIALIUIINAITTN TIHBINITNTAHE
WLLAY @enAdesiu YH. Kim wagane'® inudnguiliigdfinisalntizunsndeugenitegeiiud Ay
Usen1siiay §Uae Late-onset Seizure dvulugionisdnudidmurguaidesnduansnulng vinlv
58I UOULSINEIUIAAS IS NEUNIALETTUNR NaTlTlifiudn Early-onset Seizure usustinanu

v Y

Fudoun19ndinidiwalaensimon1signsneInININITUANG 9AITIURUUIIITIANITNSNEINTULAE

]

yaanslivingandmiugUisnguiinauwsiusniu
agnalsfnu nsfnulinuauuans1weIiIuLarILIATEELIATENINERINGY FIANGNS
910 D. Battino kagAmz’’ Mnudn Cortical Involvement §UWUSAU Late-onset Seizure 111N71

\9991nn1547in Cortical Scar waz Gliosis luszazeny dauandsiionalumsznguiiegislunisdnwil

o

fidndu Cortical Involvement gnvsaesnaulnaifissiu (Fegar 78.6 uay 78.8) auliaunsnnsia

WUAULANA1INI9ADA LA d1%5U Hemorrhagic Transformation wuludagdiuilldunnatesiusgidl

Y 1Y

HedrAguiu (Fovag 14.3 Wiwudu 7.7; p = 0.441)

o

HaansYeIn1sSnYILazadeNduiusiu Poor Outcome §Ur811NAI1ATY (Souay 58.8)

Haanslif (Poor Outcome; MRS 3-6) @BAAABINU SR. Messé uazmniz'® Nisgy3n Post-stroke Seizure

'
P

Wudadeusddgemadninieeadiniiugas 91nn5aAszntadenduiusiu Poor Outcome Wui

[y =] o w v

Azl NIHSS wsn¥uifudadedifidodfygeaunuivdsusud Bonferroni Correction Tagnga Poor
Outcome TAgwuL NIHSS Laﬁaqaﬂdﬁmw (12.3 + 6.4 WiguAy 5.7 + 6.3; p < 0.001; adjusted p =
0.001) uazddna1ugUusedu Severe geiisioray 59.6 iiguiuieway 24.2 lungu Good Outcome
Tuvauzdingy Good Outcome Sidndusziu Mild gandtegadaau (Fesay 48.5 isuru 8.5; adjusted

p = 0.001) FaduduinAnuguusswadlsausniudusmimuanadnsnissnunddaigalugUlenguil
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[y

lugunwaeaues ngu Poor Outcome ddndau Cortical Involvement gendnegailtednfisy
($oras 91.5 Wiwuu 60.6; p = 0.002; adjusted p = 0.020) donAdadtiu M. Galovic uazaniz’® TiRmun
SeLECT Score wagnui1 Cortical Involverent tlusuusdrdgylunisnensalnadnslaifludiae Post-
stroke Seizure Tulang Sa3singn seslsafignaruialdonaussdamuauniaindoul nsdnaula
uarn1IAnEAUas deuneliAnaufinissuusiniiseslsafidrineglusulfiudenaues uenanises
TsArunlng (Large Infarct >50 ml) AduiuSAU Poor Outcome pensiltfudAgiduiu (5euay 55.3
Winuiu 18.2; p = 0.002; adjusted p = 0.020) @onAdaIiyU PK. Myint Lazaaz® finuin Infarct Volume
valvgfuiudiunnufinsssezeniuaysnsnadeTinfigiuluitias Post-stroke Seizure

Cortical Involvement AunszuU2Un15 Epileptogenesis miﬁﬂmﬁwu Cortical Involvement
Sovay 787 suaar;:iﬂaaﬁ”’mm wardUWUSAY Poor Outcome a8 1illBdAYMaIUSTUAT (adjusted p = 0.020)
asﬁauwmwﬁwﬁmmwm%ammﬂﬁaﬂammaﬂ%mnﬁmmmssﬁ’ﬂLLazwaé’Wﬁ‘mi%’ﬂm Tudenaln seulsa
fdenayesnsydunszuInns Epileptogenesis siumsngateinueas GABAergic Interneuron M3idssana
Excitation-Inhibition wag Maladaptive Neuroplasticity Tuusians Peri-infarct Zone dilugdnisnesives
Epileptic Focus Tusyaze1? n1s@nw1ved F. Brigo wagamuy ' ﬁﬂi@Uﬂ@ﬂJ&Eﬂ’wﬂ’jﬁ 50,000 318 Budu
71 Cortical Involvement Lﬁmﬂﬁmﬁm@ia Post-stroke Seizure 819 2.44 11 (OR 2.44; 95% Cl: 1.89—
3.15) uagifiunnnudssenisimuiiy Post-Stroke Epilepsy agnefitudfiy FatumsUszidiu Cortical

Y o [y

Involvement 9namaeaupsfuansniuIaduiyinddgdmiudansosithengudeiaslisuns

o

o

Whsztonstnuazfenunadnsed1dlnade

Large-artery Atherosclerosis luuunvasfuaglneuazaiansiusenideaunile Nan sAnE
WU1" Large-artery Atherosclerosis L‘TJummwé’maﬂiwaamLﬁammaqaﬂumiﬁﬂmﬁﬁﬁaﬂaz 61.2
geanInsAnuludsemengTunn (Seuag 20-30) waglsmeruraumineiaevesing (Sevay 40-50)
agvioudnuazaINENISTUINIEveInang Susenideanile Jslirnuynvesnnusilafingedesas 83.8
wvudesay 47.5 wasngnssuguyviashuusanosedienas 31.2 Jatumaniduinlivaonid on
yu1Abugiin Atherosclerotic Plaque uaﬂmﬂﬁé’ﬂwmwwé’mmmiwgﬁﬁ]ﬁumgﬁmﬂ WU N15LUI09
Uinsanssauguiiatuagnismuauiladoidssilidiisame e1avilvimeSanmuemaonidensunsiniy
thlugseslsnvuslvgignaindaldenanssuaziiuaudssdesinisdn watiuansaInmsAnely
UseineangSunniinuin Cardioembolism duusiu Post-stroke Seizure 11nn1'° Faazviouniny

- g

upnansveslassassUsEensuartadeidesluunasainim 919157 Large-artery Atherosclerosis 1u

Y

a o [y

awnvandduddgamumtesiy nanifie Msmuauauiuladin seAuiima wagluliuludenstadunn

]

A |

FdNAgUUYs Tautigananuidesadlsavaendenduadiiu ann1siin Cortical Involvement dalud
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N

N158AANNLEERBNILANDIN15TNRAE Poor Outcome TugUasntansTusanideuniiolasgid
Usgdnanm

[y ]

NUAXNAAD til TOAST Classification 3EWUAINULANANLTB9AY tnganzdnaiu Cardioembolism

a o o w [

ﬁqaﬂ’jﬂumju Good Outcome (5awag 36.4 Wisunu 8.5; p = 0.009) waldiidvdAynaslsunn
(adjusted p = 0.090) FemsArUFIBAUTETRTY TuazmsEnMsAnwruelna Tt udy uenanil
lawuauunngngesdndiu Early-onset Seizure senINeaeInay (Fosag 33.3 Winuiu 36.2; p =
0.981) Flifuinszezimmainonsinldldmuuanadnsnssnulaenss mnudaugu ssvedlse
wInFusazdnvaznmdanasfiunumdfyni fuandunised 7 fadlafeldnuanuuandises
AZIUY MRS WagdnIIN15LHTINTENININGY Early-onset Uay Late-onset Seizure (p = 0.981 wag
0.412 mUAIRU) FaANE99N NS, Graham wasanz?! finuin Early-onset Seizure Snfinadwnssosnia
mmLmﬂmﬁﬁumaLﬁmmﬂmiléf%’umicﬂLLa%’ﬂMLLasmmmmmﬁﬂazhuflusswmmmmgw
Tsmenuna Satheannnuuaninwomadndlussezduls egdlsimunsinmunadl 3 uay 6 Weunuin
Az MRS Liuand1eiusEnineaangy (p = 0.358 wag 0.837 muddu) Buduitszeziiainisiia
omstnlallddamasonisiiusilusvezen

NadNSsTzIazAMUAT IENaYa ISR deRamugihe 71 518 Adaauld wuings
Good Outcome Nn318 ($oay 100) 3Asil MRS 0-2 ¥isafl 3 1w (0.73 = 0.67) waw 6 o (0.70 + 0.64)
Tunnidingy Poor Outcome fifinsionas 13.2 Aludanduand mRS 0-2 1¢ Tasazuun mRS wedns

o w

g9l 3.82 + 1.25 WA 3.76 + 1.26 mudiu mnuuandsananiidedifygannnasnszeznisiam
(adjusted p < 0.001) AeAREeIfU SR, Messé wazaniz'® Ainudn mRS o Sudrmiaduivinnenadng
sroveuiugIge natdliiuingUaedidl Poor Outcome i Yudmireflenaituslussorennldios
110 Febatdusmnuddyenislinsinnfifiussavsnmgsandou srendoundu Tnsanglugiag
7T NIHSS gauay Cortical Involvement

Forunuiiddailfitemanainedielos 2 Ussms Usnisusn msuszidiu Functional Outcome
o Judmirefeazuuu mRS annsoliiiuidfaneinsainadwsszeranldodnainietio I fuanii
MRS 0-2 au Judwinheilomagannizasanmiluszes 3-6 ey Ussmsfiass g7l Poor Outcome
o Juswheilematiufanduandl mRS 0-2 lusvevenlétossnn Govas 13.2) Fatiugrdrudday
voanslrinmsinufiiiussansamagagedusszonidoundu Tnsanglufiaefifiasiuu NIHSS wsn¥ugs
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v Ao ] ¥V d‘

Fndun1sAneInsTngnassnuie Felidusdiaidosduresmnudsssaniswaudu Post-

stroke Epilepsy wulunga Poor Outcome $away 14.9 Wisufiungu Good Outcome Sawag 9.1 lawliidl

o w a

o a 2 o [ 1 ° 1 I a = Y o w a Y
UYAIAYN NG (p = 0.512) LUALAYAINAIDIARTININANULU UL L‘Ll’eNﬂ’]ﬂ%@‘ﬂ?ﬂﬂiﬂﬂ’]imﬂ(ﬂ’maﬂ’m

uaAlSINEIVIALAEAITVIANITATIA EEG peghaduseuu agralsiny wuilduiinuaennaasiuissanssy

seydngUlenianugunsavedlsagaariseslsnvunalngiinnuideddonisiin Post-stroke Epilepsy
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3N Faestesunisanuenuluszezesaly
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Y2ANNAVBINISANTN

1. WesanmsAnunilidunisAnendanssauinuudounas (Retrospective Study) Tauananun

Y

Fanednrssidou Beenvdmaliiinainuaainindouvesteya (Information Bias) 3nn1sUuiingily

ASUNIUVTEa LN UAzenadl Selection Bias LHaansiuTiuamgyUeniinisassia ICD-10 ¥4 1630-1639

'
Yaa 3 a

ez G40 138 R56 wiauiu flenifenstniissdntes gndenstniiatuuenisaineivianialuiu

Y

nsinwdeian uneuaduetalilagnueglunisfine) dwaligufinsainuviasaaindinsednu

2. msfnwiliiudeyamzdiienifennistnlaglifingquiuseuiiiou fsanunsaneuingusyad

q

[

IitesnsdFeuiiisutiaduszninangu Early-onset uay Late-onset Seizure Wagnsszydadondusiug
fu Poor Functional Outcome ity lalanansnszytlhduidssdassvosnisifnornsdnls nsdnuily
auAnAsiu Case-control Study 38 Prospective Cohort Study ﬁﬁﬂdﬂﬂ?ﬂﬂu

3. mafnwildldsusmnguaiunu (Control Group) fhiugftaslsanasaidonaussiudla
p1M3inTanshe vhlimslinngidisudisuiiessytadedesiiduila fevihunedasy (independent
Risk Factors) ¥04n15tAna1nsdntun ngiusitlaein

4. S1urunguiegsifidain (n = 80) WlodwuniBungu Early-onset Seizure (n = 28) LAz
Late-onset Seizure (n = 52) 913dNalHEIUIINITNAGBUNIEAR (Statistical Powen) liifisanefiae
ATITNUAILUANANTBIUF WU ST EryTos (Small Effect Size) I
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