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Diagnostic Significance of Neonatal Electroencephalography
Byeong Eui Kim, M.D. and Heung Dong Kim, M.D., Ph.D.

Department of Pediatrics, Inje University College of Medicine,
Sang-Gye Paik Hospital, Seoul, Korea

Purpose : This study was performed to determine the sensitivity of neonatal electroencephalography
(EEG) in detecting underlying brain disease, to compare the sensitivity and specificity of EEG with
those of brain ultrasonography and to determine the prognostic value of EEG for neonatal neurologic
diseases.

Methods : Eighty-seven newborn babies were subjected to a electroencephalographic examination for
the evaluation of underlying neurological diseases and EEGs were recorded at least before three days
of life. The findings of early ultrasonography performed within three days after birth were compared
with those of magnetic resonance imaging(MRI) or ultrasonography after seven days of life.

Results : The EEG results were more sensitive and specific than ultrasonography for the detection
of neonatal brain damage. The EEG results showed 91.7% sensitivity for mild grade neurological se-
quelae and 100.0% sensitivity for moderate and severe-grade neurological sequelae in predicting the
neurological outcome. However, early ultrasonography results showed 20.8% and 18.8% of sensitivity
and specificity, respectively.

Conclusion : EEG is a highly sensitive diagnostic tool for detecting neonatal brain disease and is
valuable for predicting the long-term outcome of neurologic sequelae. (J Korean Pediatr Soc 2003;
46:137-142)
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Fig. 1. This electroencephalogram shows the burst-suppression pattern.
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Fig. 2. This electroencephalogram shows the isoelectric pattern.

Table 1. Etiologic Classification of Patients Table 3. Clinical and Laboratory Findings According to EEG
Grade
Disease Number of patients
Findings Grade 0 Grade 1 Grade 2 Grade 3
Perinatal asphyxia 64
Neonatal seizure 12 No. of patients 41 18 15 13
Congenital anomaly” 5 GP(weeks) 359*+43 387%25 396+24 384*33
Hypotonia 3 Sex(M/F) 25/16 11/7 6/9 5/8
Hyperbilirubinemia 3 BW(kg) 255%0.86 3.09+0.63 3.17£0.60 2.92*0.73
Total 87 Apgar
ota 1 minute 53425 55%16 45t19 50%30
“Congenital anomaly : Down syndrome 2 cases, Myelomeningo- 5 minute 74+17  75%*13 74%16 71126
cele 2 cases, Microcephaly 1 case In/Out patients 36/5 11/7 8/7 6/7
MS 7 8 7 6
. . Elevated AST/ALT 0 1 4 6
Table 2. Encephalographic Grade of Patients Elevated BUN 0 1 1 6
EEG grade Number of patients Seizure 4 7 8 11
Grade O(normal) 41 Abbreviations : EEG, electroencephalogram; GP, gestational pe-
Grade 1(mild) 18 riod; BW, body weight; MS, meconium staining
Grade 2(morderate) 15
Grade 3(marked) 13 27} AL Ao 2 YyEdtt
Total 87 3t 270 BE AFHA AFE WA st A g
EEG : electroencephalogram BT 27s Hel o Tl 1% Fek ol FoE Hel
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Table 4. Sensitivity and Specificity of Initial Brain Ultraso-
nography According to Follow—up Brain Imaging Study

Follow—up imaging

Initial ultrasound Total
Positive Negative
GMH
Positive 15 0 15
Negative 3 69 72
Parenchymal
Positive 4 6 10
Negative 15 62 77
Abbreviations : GMH, germinal matrix hemorrhage; follow—up

imaging, ultrasonography or MRI

Sensitivity for hemorrhage : 83.3%(15/18)
Specificity for hemorrhage : 95.8%/(69/72)
Sensitivity for parenchymal lesion : 21.1%(4/19)
Specificity for parenchymal lesion : 80.5%(62/77)

Table 5. Sensitivity and Specificity of EEG According to
Follow-up Brain Imaging Study

Parenchymal lesion in
follow-up imaging

EEG over grade 2 Total
Positive Negative

Positive 19 9 28

Negative 0 59 59

Abbreviations : EEG, Electroencephalogram; follow-up imag-

ing, ultrasonography or MRI
Sensitivity for parenchymal lesion : 100%(19/19)
Specificity for parenchymal lesion : 86.8%/(59/68)
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Table 6. Neurologic Outcomes According to EEG Grade

Outcomes Grade 0 Grade 1 Grade 2 Grade 3 Total
Normal 39 18 5 1 63
Mild 2 0 4 2 8
Moderate 0 0 4 5 9
Severe 0 0 0 2 2
Expired 0 0 2 3 5
Total 41 18 15 13 87

EEG : electroencephalogram

Table 7. Sensitivity and Specificity of EEG and Initial Brain
Ultrasonography

Neurologic outcome

Over mild handicap Over moderate handicap

Sensitivity (%)
EEG 91.7 100
Initial U/S 20.8 188
Specificity (%)
EEG 90.5 83.1
Initial U/S 92.1 90.1

EEG : electroencephalogram, “P<0.01
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