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Acute Symptomatic Seizures in Patients with Acute Ischemic Stroke:

Incidence and Predictive Factors

Hyun-Seok Baek, MD, Seong-Yoon Bae, MD, Se-Jin Lee, MD, PhD

Department of Neurology, Yeungnam University College of Medicine, Daegu, Korea

Background: The aim of this study was to establish the incidence, predictive factors, characteristics, and clinical

outcomes of acute symptomatic seizures (ASS) after acute ischemic stroke (AIS).

Methods: In total, 2,528 consecutive patients with first-ever AIS were included. Patients with a history of epilepsy or
provoked seizures due to tumor, head trauma, brain surgery, or high fever were excluded. Onset seizure (OS) and ASS
were defined as seizures occurring within 24 hours and 7 days after AIS, respectively. The incidence of ASS, type of
seizures, presence of late unprovoked seizure (LUS), MRI, and electroencephalogram were analyzed.

Results: ASS and OS occurred in 23 patients (0.9%) and 15 patients (0.6%), respectively; 20 of the patients with ASS
(87.0%) had partial seizures and 4 (17.4%) developed status epilepticus. The incidence rates of ASS were 1.3%, 0.3%, and
0.2% in AIS caused by large-artery atherosclerosis, small-vessel occlusion, and cardioembolism, respectively. Of the 23
patients with ASS, the cortex was involved in 19 (82.6%), 16 patients (69.6%) had medium-sized to large lesions, the
anterior circulation territory was involved in 21 patients (91.3%), and 4 patients (17.4%) developed MRI-confirmed
hemorrhagic transformation of the lesions. Epileptiform discharges were observed in 9 (45%) of the 20 patients with ASS.
Three of the 23 patients with ASS (13.0%) developed LUS.

Conclusions: The incidence of ASS was 0.9% and was highest in the large-artery atherosclerosis group. The development
of ASS was significantly associated with cortical involvement, medium-sized to large lesions, and lesions in the anterior
circulation territory. Three of 23 patients (13%) developed LUS.
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otk
ASS7} WPgslEl 23 71eE] OSE 1578(65.2%)0] $ich
2] oS T tdEto] 37(13.0%), HHEEro] 5

7}o| A=A A (chi-square test) I AEWEEZAAS ARSI oM Table 3. Seizure types
9ot A2 gloto] Fisher g2 4-S Al E 574 — —— w23 (%)
Partial seizure simple partial seizure 3(13.0)
o] §9] $52 p<0.052 3Tk Complex partial seizure 5(21.7)
SGSz 12 (52.2)
E Il.l' Generalize?d seizure 0(0.0)
Undetermined 3(13.0)
SGSz; partial seizure with secondarily generalization.
ZAZIZE o Aol 222 S SR ATE I
Table 1. Demographic and clinical characteristics of patients
With ASS (n=23) Without ASS (n=2,505) p-value'
Age (years) 71.3£13.8 66.3£12.3 0.315
Female (%) 12 (52.2) 1,047 (41.8) 0.156
Stroke etiology (TOAST)
Large-artery atherosclerosis (%) 12 (52.2) 901 (36.0) 0.295
Small-vessel occlusion (%) 2 (8.7) 584 (23.3) 0.409
Cardioembolism (%) 1(4.3) 490 (19.6) 0.067
OD or UD (%) 8 (34.8) 530 (21.2) 0.124
Ischemic stroke severity
NIHSS score 0-6 (%) 15 (65.2) 1,790 (71.5) 0.51
NIHSS score 7-15 (%) 3(13.0) 450 (18.0) 0.785
NIHSS score >16 (%) 5(21.7) 265 (10.6) 0.091

Values are presented as mean+SD unless otherwise indicated.
Calculated by independent #-test or chi-square test.

ASS; acute symptomatic seizure, TOAST; trial of org 10172 in acute stroke treatment, OD; other determined, UD; undetermined, NIHSS; national

institute of health stroke scale.

Table 2. Incidence of acute symptomatic seizure in patients with acute ischemic stroke according to stroke severity

Stroke severity ASS group (n=23, %) All patients (n=2,528, %) Incidence of ASS (%)
Mild (NIHSS 0-6) 15 (65.2) 1,805 (71.4) 0.8
Moderate (NIHSS 7-15) 3(13.0) 453 (17.9) 0.7
Severe (NIHSS >16) 5(21.7) 270 (10.7) 1.9

ASS; acute symptomatic seizure, NIHSS; national institute of health stroke scale.
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Table 4. Incidence of acute symptomatic seizure in patients with acute ischemic stroke according to TOAST classification

ASS (n=23, %)

All patients (n=2,528, %) Incidence of ASS (%)

Large-artery atherosclerosis 12 (52.2) 913 (36.1) 1.3
Small-vessel occlusion 2 (8.7) 586 (23.2) 0.3
Cardioembolism 1(4.3) 491 (19.4) 0.2
Undetermined or other determined 8 (34.8) 538 (21.3) 1.5

TOAST; trial of org 10172 in acute stroke treatment, ASS; acute symptomatic seizure.

Table 5. MRI findings of patients with acute symptomatic seizure

Table 6. EEG findings in patients with acute symptomatic seizure

n=23 (%) n=20 (%)
Cortical involvement Epileptiform discharges 9(45.0)

Yes 19 (82.6) Focal spikes or sharp waves 9 (45.0)

No 4(17.4) Periodic lateralized epileptiform discharges 1(5.0)
Subcortical non-lacunar infarction 3(13) Ictal discharges 4 (11.1)
Lacunar infarction 1(4.4) EEG; electroencephalography.

Size of the lesion

Small 521.7

Medium 15 (65.2) Welo] TAHLH 2L 18H(83%)OR ALHHS WY

Laree . 3D T FOA WATHp=0.011). T guie] THEE 19

Location of the lesion

Frontal lobe 11 (57.9) 8 7k A28 375(15.8%), X7 1378(68.4%), &
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Table 7. A summary of the studies reporting classification of acute ischemic stroke according to TOAST

No. of patients LAA (%) CE (%) SVO (%) UD or OD (%)
Korea
CRCS (2013)*' >36,000 36.1 17.1 25.4 214
YUSR (2013) 2,528 36.1 19.4 232 21.3
The West
Havard (1978)" 579 40 19 32 -
Pilot SDB (1984)” 708 243 28.2 14.1 333
Lausanne SR (1988)** 891 48 23 16 13
NINCDS SDB (1989)* 1,273 14 19 27 40
Hamburg SDB (1989)* 277 23.5 245 0.3 51.6

TOAST,; trial of org 10172 in acute stroke treatment, LAA; large-artery atherosclerosis, CE; cardioembolism, SVO; small-vessel occlusion, UD;
undetermined, OD; other determined, CRCS; clinical research center for stroke, YUSR; Yeungnam University Stroke Registry, SDB; stroke data bank,
SR; stroke registry, NINCDS; national institute of neurological and communicative disorders and stroke.
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