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Clinical Characteristics and Prognosis of Neonatal Seizures

Chang Wu Kim, M.D., Chang Hwan Jang, M.D., Heng Mi Kim, M.D.
Byung Ho Choe, M.D. and Soon Hak Kwon, M.D.

Department of Pediatrics, School of Medicine, Kyungpook National University, Taegu, Korea

Backgroud : Seizures in the neonate are relatively common and their clinical features are different
from those in children and adults. The study aimed to provide the clinical profiles of neonatal sei-
zure in our hospital.

Methods : A total of 41 newborns with seizures were enrolled in this study over a period of three
years. They were evaluated with special reference to risk factors, neurologic examinations, laboratory
data, neuroimaging studies, EEG findings, seizure types, response to treatment, and prognosis, etc.
Results : The average age at onset of seizures was 6.1+£4.6 days and the majority of patients(42%)
had multifocal clonic seizure and 24% had subtle seizure. Factors that are known to increase risk of
neonatal seizures include abnormal delivery history, birth asphyxia, and electrolyte imbalance, etc.
However, they remain obscure in about 20% of cases. More than 50 percent showed abnormal le-
sions on neuroimaging studies such as brain hemorrhage, periventricular leukomalacia, brain infarc-
tion, cortical dysplasia, hydrocephalus, etc. and 17 out of 32 patients showed abnormal electroenceph-
alographic patterns. Phenobarbital was tried as a first line antiepileptic drug and phenytoin was ad-
ded if it failed to control seizures. The treatments were terminated in the majority of patients during
the hospital stay. The overall prognosis was relatively good except for those with abnormal EEG
background or congenital central nervous system malformations.

Conclusion : Neonatal seizures may permanently disrupt brain development. Better understanding of
their clinical profiles and appropriate management may lead to a reduction in neurological disability
in later childhood. (J Korean Pediatr Soc 2003;46:1253-1259)
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Table 1. Demographic and Baseline Characteristics of Sub-
jects(N=41)

Male: Female
Gestational age
Birth weight

2417
38.4+3.6 weeks
2993+712 gram

Full term : prematurity 36:5
Day at onset of seizure 6.174.6 days
Table 2. Risk Factors of Seizures(N=41)

Atypical delivery history, asphyxia 11(27%)
Electrolyte imbalance 11(27%)
hypocalcemia 7
hypoglycemia 2
hyponatremia 1
hyponatremia and hypocalcemia 1
hypomagnesemia 0
Family history of seizure 3( 7%)
CNS malformation 3( 7%)
Hypotension 2( 5%)
Kernicterus 1( 2%)
Hypoxia due to cyanotic CHD" 1( 2%)
MSUD' 1( 2%)
No risk factor 8(20%)

ZadFol e A7 14d(2%) 9o AnfavadEse QL
ATHTable 2). A 418 F 108(24%)oN A ANAsH2 A= A

ol dAAE HYor oF dldiEE(fontanelle bulging)el 4
#(10%), 8% (cephalohematoma)®] 4#(10%)2 7Hd #ske
w1 9] HAGA Q] MoroRFAFS} sacral dimpling©] 2H2b 1)
A& A8t Table 3).

STUPS

rx

3.

g3 #F 218(61%)NA HAEA
olF ¥&EHo] 9#l(22%) R om HAFHE Mg AstZ(periven-
tricular leukomalacia)©l 2#(5%), A o] 2#(5%)AL 1
9] AHAG 55, I ]84S (cortical dysplasia), dural si-
nus thrombosis, A9 S957F 59 AHS HYHTable

4).
4. HmaA

k= A 418 T 33l A=A 178(52%) 904 ©]
Frde BYew o] F abundance of sharp transients’} 5
#l(15%), severely depressed electrical activity7F 321(9%), %
e w1t 28(6%), v wiA e A HE
g7k 281(6%), burst suppression Fdel  2#(6%),
monorhythmic periodic pattern®] 1#](3%), thd4d 7Hd7} 1
#(3%), Awk=l wjd o] A7k 1#(3%) SAtH(Table 5).

focal

5. Z=ISEf

opebA 7h @R (multifocal clonic)”F 17#1(42%), B84
2 (subtle) o] 1081(24%) 2 7H wWoka 1 9] #alg 242 &
ZH(generalized tonic)®l 63(15%), =424 7t ¥&(focal clo-
nic)°] 5&1(12%), A4 7] W2 (generalized clonic)e]l 23

Table 3. Physical Findings at the Time of Seizure(N=41)

Abnormal physical findings 10(24%)
Fontanelle bulging 4
Cephalohematoma 4
Abnormal Moro reflex 1
Sacral dimpling 1

Normal 31(76%)

Table 4. Neuroimaging Findings of Patients(N=41)
21/41

Abnormal 51%)
CNS hemorrhage
PVL'
Infarction
Hydrocephalus, CDT, DST{', etc
Normal
Not done

17/41
3/41

42%)
7%)

~ ~ 00 N DN O ~

“CHD : congenital heart disease, "™SUD :maple syrup urine
disease

"PVL : periventricular leukomalacia, 'CD :cortical dysplasia,

DST : dural sinus thrombosis
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Table 5. Electroencephalographic Findings(N=41)
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Table 7. Treatment and Duration of Therapy(N=41)

Abnormal 17/33(52%)
Abundance of sharp transients 5
Severely depressed electrical activity 3
Focal spike with normal background 2
Focal spike with abnormal background 2
Burst suppression pattern 2
Focal monorhythmic periodic pattern 1
Multifocal icteric patterns 1
Diffuse continuous slow background activities 1

Normal 16/33(49%)

Not done 8

Table 6. Seizure Types(N=41)

Multifocal clonic 17(42%)

Subtle 10(24%)

Generalized tonic 6(15%)

Focal clonic 5(12%)

Generalized clonic 2( 5%)

Myoclonic 1( 2%)

Treatment
Phenobarbital 16(39%)
Phenobarbital, phenytoin 12(29%)
Calcium gluconate 8(20%)
Glucose, sodium 5(12%)
Midazolam drip 1( 2%)
Time of seizure control 1.5*1.6 day
Treatment duration 1.7%£2.6 month
During admission 27(66%)
1-3 month 4(10%)
3-6 month 6(15%)
Over 6 month 3( 7%)
No medication 1( 2%)
Table 8. Response to Treatment(N=41)
No recurrence 25(61%)
Seizure recurred 4(10%)
Expired due to MSUD, NEC 2( 5%)
Follow up lost 10(24%)

(5%), <+7tdl L2 (myoclonic)®] 1#(2%)Ho™ 2l 22 -7F
tf @2} (generalized tonic clonic)2] FEIE Hole= Shol= §IN

tHTable 6).

AnE Aol Aal o] FurEl A W, BHAA,
5

UER 52 F93don, 163(39%)°14 phenobarbital S &
502 FoEAI 12(29%) @ A phenobarbital?} phenytoin
< 3 Fostd e 18(2%)1-E midazolam dripg Z&
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HA Al @F Ty Aol HAMY Fdo= At
(Table 9). d#e] AEsAY Y GFE B Fol5 B
Foll Al AlAo} ZhAbel o] gt M EAfol) Mo HHA V1ol 9
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tivity) W H 9 A7 oS Hol: A$7F Woka ol&e]
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o
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Abbreviations : MSUD, maple syrup urine disease, NEC, nec-
rotizing enterocolitis

Table 9. Overall Prognosis(N=41)

Normal 24(59%)
Epilepsy 4(10%)
Cerebral palsy 2( 5%)
Developmental delay 2( 5%)
Death 2( 5%)
Unknown 7(17%)

gk AR FFI o]59 GG £ E oFE Ay A
AR g AR A s B A4 @S A Ao
(Table 12)

1 &
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Table 10. Clinical Features of Cases that Seizure Recurred(N=4)
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Etiology EEG Treatment Follow period Prognosis
No risk factor Normal PHB 6 month Epilepsy

CD Multifocal icteric OP/polytherapy 4 month Epilepsy, DD
SDH, DST Focal, abnormal BG PHB 3 month Epilepsy
FHx of seizure Normal PHB 3 month Epilepsy

Abbreviations : CD, cortical dysplasia; DD, developmental delay; PHB, phenobarbital; SDH, subdural hemorrhage; BG, background;

FHx, family history; DST, dural sinus thrombosis; OP, operation

Table 11. Clinical Features of Patients with Adverse Outcome(N=8)

Etiology EEG Imaging
Ccp Birth asphyxia(HIE-II) BS pattern Thalamic area signal 7
CP Birth asphyxia(HIE-II) Normal Cystic encephalomalacia
Epilepsy CNS malformation Multifocal icteric Cortical dysplasia
Epilepsy FHx of seizure Normal Normal
Epilepsy No risk factor Normal Normal
Epilepsy Difficult delivery Focal, abnormal BG SDH, DST
DD Birth asphyxia(HIE-II) Normal IVH, hydrocephalus
DD CNS malformation Normal Hydrocephalus

Abbreviations : CP, cerebral palsy; HIE-II, hypoxic ischemic encepalopathy stage 2; DD, developmental delay; BS, burst suppres-

sion; SDH, subdural hemorrhage; BG, background,

hemorrhage

Table 12. Seizure Type and Outcome(N=41)

Multifocal clonic
Abnormal neuroimaging
Adverse outcome

Subtle
Abnormal neuroimaging
Adverse outcome

Generalized tonic
Abnormal neuroimaging
Adverse outcome

Focal clonic
Abnormal neuroimaging
Adverse outcome

Generalized clonic
Abnormal neuroimaging
Adverse outcome

Myoclonic
Abnormal neuroimaging
Adverse outcome

17

9( 53%)

4( 24%)
10

5( 50%)

3( 30%)
6

2( 33%)

2( 33%)
5

4( 80%)

0 0%)
2

0 0%)

1( 50%)
1

1(100%)

0 0%)
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