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Characteristics and Risk Factors of Seizure-related Injuries in Patients Presenting
with Seizures to the Emergency Room

Jae Gun Park, MD, Se-Jin Lee, MD, PhD

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

Background: The goal of this study was to investigate the incidence and type of seizure-
related injuries (SRIs) in patients presenting with seizures to the emergency department (ED)
and to determine the risk factors of SRls.

Methods: In this retrospective cross-sectional study, we surveyed all seizure patients aged 18
years and older who visited the ED of Yeungnam University Hospital between October 2017
and September 2019. We excluded patients who developed seizures secondary to cardiac
arrest or acute head trauma.

Results: A total of 165 patients were enrolled and SRIs occurred in 33 patients (20.0%).
The most common SRI was head injury (35.3%), followed by soft tissue injury (29.4%) and
orolingual injury (17.6%). Most injuries were single, minor injury and required little or no
treatment. Death occurred in one patient (3.0%) with SRIs due to intracranial hemorrhage.
On univariate analysis, young age (p<0.001), history of alcohol use disorder (p=0.005),
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logistic regression analysis, five variables remained significant: young age (p=0.037), history
of alcohol use disorder (p=0.040), falling during seizure (p<0.001), seizure cluster (p=0.013),
and convulsive status epilepticus (p=0.032).

Conclusions: Young age, history of alcohol use disorder, falling during seizure, seizure cluster,
and convulsive status epilepticus predicted SRIs in people presenting with seizure.
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Table 1. Demographic details and characteristics of the study patients

Variable No injury group (n=132) Injury group (n=33) Total p-value

Age (years) 55.6+19.5 41.8+14.8 52.9+19.5 0.016

Gender
Male 91(68.9) 24 (72.7) 115 (69.7) 0.672
Female 41(31.1) 9(27.3) 50 (30.3)

Alcohol use disorder
Yes 16 (12.1) 11(333) 27 (16.4) 0.003
No 116 (87.9) 22 (66.7) 138 (83.6)

Smoking status
Current smoker 23 (17.4) 7(21.2) 30 (18.2) 0.614
None smoker 109 (82.6) 26 (78.8) 135 (81.8)

Living situation
Independent 98 (74.2) 33 (100.0) 131(79.4) 0.003
Supervised care 19(14.4) 0(0.0) 19 (11.5)
Bedridden 15 (11.4) 0(0.0) 15 (9.1)

Comorbidities
HTN 45 (34.1) 4 (12.7) 49 (29.7) 0.013
DM 31(23.5) 3(9.) 34 (20.6) 0.067
Ischemic heart disease 4 (3.0) 1(3.0) 5(3.0) 0.739
Stroke 37 (28.0) 309 40 (24.2) 0.023
Dementia 13(9.8) 0(0.0) 13(7.9) 0.073
Depression 5@3.8) 3(9.) 8 (4.8) 0.205
Cancer 14 (10.6) 2 (6.1) 16 (9.7) 0.430

Values are presented as meanzstandard deviation or number (%). Analyses were performed by using Student’s ¢-test for continuous variables and

Pearson's chi-square test for categorical variables.
HTN; hypertension, DM; diabetes mellitus.
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Table 2. Seizure-related characteristics of the study patients

Variable No injury group (n=132) Injury group (n=33) Total p-value
Seizure etiology
Brain lesion
Stroke, acute 4(3.0) 2(6.) 6 (3.6) 0.406
Stroke, chronic 29 (22.0) 4(12.1) 33(20.0) 0.206
Acute CNS infection 8(6.1) 0(0.0) 8(4.8) 0.147
Previous CNS infection 0(0.0) 0 (0.0 0(0.0
Trauma 5(3.8) 1.0 6 (3.6) 0.835
Tumor 5(3.8) 39 8 (4.8) 0.205
Other structural lesion 11(8.3) 5(15.2) 16 (9.7) 0.236
Toxic-metabolic 14 (10.6) 2 (6.1) 16 (9.7) 0.430
Alcohol-reated 13(9.8) 8 (24.2) 21(12.7) 0.026
Unknown 43 (32.6) 8(24.2) 51(30.9) 0.354
Time of seizure
Day/awake 74 (56.1) 23 (69.7) 97 (58.8) 0.155
Nocturnal/sleep 58 (43.9) 10 (30.3) 68 (41.2)
Falling during seizure
Yes 19 (14.4) 28 (84.8) 47 (28.5) <0.001
No 113 (85.6) 5(15.2) 118 (71.5)
Seizure cluster
Yes 13 (9.8) 11(33.3) 24 (14.5) 0.001
No 119 (90.2) 22 (66.7) 141 (85.5)
Status epilepticus
CSE 17 (12.9) 11(33.3) 28 (17.0) 0.013
NCSE 53.8) 0(0.0) 5(3.0)
No 110 (83.3) 22 (66.7) 132 (80.0)
Type of seizure
GITCS 91(68.9) 32 (97.0) 123 (74.5) 0.001
Non-GTCS 41(31.0) 1(3.0) 42 (25.5)
Blood ammonia level (umol/L) 54.8 (30.9) 74.3 (46.5) 58.7 (35.3) 0.003
History of epilepsy
Yes 28 (21.2) 10 (30.3) 38 (23.0) 0.267
No 104 (78.8) 23 (69.7) 127 (77.0)
Duration of epilepsy (years)® 9.1(10.0) 10.0 (6.2) 9.4 (9.1) 0.271
Treatment compliance”
Poor 8 (28.6) 6 (60.0) 14 (36.8) 0.077
Good 20 (71.4) 4(40.0) 24 (53.2)
Number of ASMs"
0 1(3.6) 0(0.0) 1(2.6) 0.650
1 21(75.0) 9 (90.0) 30 (78.9)
2 3(10.7) 0(0.0) 3(7.9
3 or more 3(10.7) 1(10.0) 4 (10.5)

Values are presented as number (%). Analyses were performed by using Student’s t-test for continuous variables and Pearson's chi-square test for

categorical variables.
CNS; central nervous system, CSE; convulsive status epilepticus, NCSE; non-convulsive status epilepticus, GTCS; generalized tonic-clonic seizure, ASMs;

anti-seizure medications.
’n=38.
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Table 3. Type and severity of seizure-related injuries

Variable Injury group
Type of injury
Head injury 18 (35.3)
Contusion 13
Laceration 1
Hemorrhage 4
Soft tissue injury 15 (29.4)
Contusion 13
Laceration 2
Dental 6 (11.8)
Orolingual 9 (17.6)
Fracture 3(5.9)
Burn 0(0.0)
Number of injuries
Multiple injuries 12 (36.3)
2
3
4 1
Single injury 21(63.6)
Severity of injury
Major injury 13 (39.3)
Minor injury 20 (60.6)

Values are presented as number or number (%).
°One patient died because of the injury.
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Table 4. Logistic regression model for the risk factors of seizure-related injuries

errs Univariate Multivariate®

Unadjusted OR 95% Cl p-value Adjusted OR 95% Cl p-value
Age (years) 0.96 0.94-0.98 <0.001 0.97 0.94-1.00 0.037
Female sex 0.83 0.36-1.95 0.672 138 0.47-4.00 0.559
Alcohol use disorder 3.63 1.49-8.85 0.005 310 1.06-9.10 0.040
HTN 0.28 0.09-0.83 0.022 122 0.28-5.39 0.791
Stroke 0.26 0.07-0.89 0.032 0.91 0.21-3.97 0.903
Falling during seizure 33.31 11.44-96.95 <0.001 17.19 5.38-54.92 <0.001
Seizure cluster 458 1.82-11.52 0.001 4.92 1.39-17.33 0.013
CSE 324 1.33-7.85 0.034 3.53 112-11.17 0.032
NCSE NA NA
GTCS 14.42 1.91-109.14 0.010 6.26 0.73-53.81 0.095
Blood ammonia level (umol/L) 1.01 1.00-1.02 0.007 1.01 1.00-1.02 0.105

OR; odds ratio, Cl; confidence interval, HTN; hypertension, CSE; convulsive status epilepticus, NCSE; non-convulsi-ve status epilepticus, NA; not

available, GTCS; generalized tonic-clonic seizure.

°Adjusted for age, gender, blood ammonia level, alcohol use disorder, living situation, history of hypertension and stroke, status epilepticus, and type of

seizure.
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Table 5. Logistic regression model for the etiologies of seizures

erreis Univariate Multivariate®
Unadjusted OR 95% Cl p-value Adjusted OR 95% Cl p-value
Brain lesion
Stroke, acute 2.07 0.36-11.79 0.415 12.92 0.45-370.88 0.135
Stroke, chronic 049 0.16-1.51 0.213 2.99 0.43-20.76 0.269
Acute CNS infection NA NA
Previous CNS infection NA NA
Trauma 0.84 0.09-7.03 0.836 0.29 0.16-5.38 0.408
Tumor 254 0.58-11.22 0.219 6.97 0.84-58.00 0.072
Other structural lesion 1.96 0.63-6.11 0.243 2.02 0.47-8.72 0.347
Toxic-metabolic 0.54 0.12-2.52 0.436 1.65 0.27-10.13 0.591
Alcohol-related 293 110-7.81 0.032 0.10 0.01-1.65 0.106
Unknown 0.66 0.28-1.59 0.356 0.48 0.15-1.59 0.231

OR; odds ratio, Cl; confidence interval, CNS; central nervous system, NA; not available.
°Adjusted for age, gender, blood ammonia level, alcohol use disorder, living situation, history of hypertension and stroke, status epilepticus, and type of

seizure.

Table 6. Logistic regression models for EEG results of seizure among study population

: No injury Injury Univariate
Variable (”=1J33) (ni32) Crude OR 95% Cl p-value
Epileptiform discharge
Nil 1
Ictal discharge 10 2 0.88 0.18-4.29 0.876
Interictal epileptiform discharge 32 10 142 0.61-3.30 0.419
Focal slow wave 83 23 170 0.75-3.84 0.207

OR; odds ratio, Cl; confidence Interval.
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