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The auditory evoked potential in premature small for gestational age infants

Il Hong Moon, M.D., Kee Soo Ha, M.D., Gui Sang Kim, M.D.", Byung Min Choi, M.D.
Baik-Lin Eun, M.D., Kee Hwan Yoo, M.D., Young Sook Hong, M.D. and Joo Won Lee, M.D.

Departments of Pediatrics, Rehabiliitation Medicine, College of Medicine, Korea University Seoul, Korea

Purpose : This study aimed to evaluate the usefulness of auditory evoked potential (AEP) in clarifying
neuronal development in premature small for gestational age (SGA), and appropriate for gestational age

Methods : A total of 183 premature infants who were born from August 2002 to July 2005, were
examined with AEP. They were divided into three groups; AGA, symmetric-SGA and asymmetric-

Statistically significant differences in the head circumference were observed in three groups.
Among the risk factors, prevalence of hypoglycemia and hypoalbuminemia between AGA and asym-
metric SGA infants were significantly different. V absolute peak latency (APL) in the right side of
AGA infants was delayed were than that of asymmetric SGA infants. III-V interpeak latency (IPL)
of asymmetric SGA infants was delayed more than that of symmetric SGA infants. Moreover, [-V
IPL on both sides of symmetric SGA infants was shortened more than that of AGA infants. However,
all the results of AEP were within the reference range, according to gestational age. Birth weight of,
only asymmetric SGA, was related to the III APL on both sides and the III-V IPL on right side.
Conclusion : This study shows that the values of APL and IPL of premature SGA infants are dif-
ferent than that of premature AGA infants. These data could be an indicator in evaluating the neur-
ologic functions of small for gestational age infants. (Korean J Pediatr 2006;49:1308-1314)
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Table 1. Numbers of Preterm SGA and AGA Infants according
to the Gestational Age

i SGAI

?Vszzit)‘onal age  AGAI - — Total

Symmetric  Asymmetric
<29 wks 0 0 0 0
29-30 5 0 0 5
31-32 12 0 0 12
33-34 82 5 2 39
35-36 59 7 11 77
Total 158 12 13 183
AGAI: premature infants, appropriate for gestational age
SGAI : premature infants, small for gestational age
Table 2. Numbers of Preterm SGA and AGA Infants

SGAI
AGAI
Symmetric Asymmetric

Male(%) 80(43.7) 6(3.3) 7(3.8)
Female(%) 78(42.6) 6(3.3) 6(3.3)
Total(%) 158(86.3) 12(6.6) 13(7.1)

AGAI : premature infants, appropriate for gestational age
SGAI : premature infants, small for gestational age
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Table 3. Clinical Characteristics of Study Subjects

SGAI P value
AGAI
Sym-metric Asym-metric a b ¢

GA(wks) 339+14 349+0.9 35.3+0.8 0.020" <0.001" 0.090
BW(g) 2,105+ 258 1,597 £106 1,691 £130 <0.001" <0.001" 0.360
HC(cm) 309+15 283*+1.1 30.8+1.8 <0.001" 0.470 <0.001"
Apgar score

1 min 74706 73105 72104 0.472 0.391 0.956

5 min. 86+06 85107 85+05 0.635 0.618 1.000

Anemia 14( 8.8%) 2(16.7%) 0 0%) 0.704 0.553 0.220

Hypoglycemia 35(22.2%) 4(33.3%) 7(53.8%) 0.595 0.027" 0.428

Hyponatremia 0 0%) 0 0%) 0 0%) 1.000 1.000 1.000

Hypocalcemia 1( 0.6%) 0 0%) 0 0%) 0.093 0.109 1.000

protein(g/dL) 51+05 52%+0.7 53+05 0.410 0.260 0.610

Albumin(g/dL) 3.2%+0.3 3.3+05 34+04 0.280 0.030" 0.450

Metabolic acidosis 18(30.6%) 1( 8.3%) 1( 7.7%) 0.161 0.162 1.000

Data are shown as mean=®SD.

AGALI : premature infants, appropriate for gestational age, SGAI : premature infants, small for gestational age

Abbreviations : GA, Gestational age; BW, Body weight at birth; HC, Head circumference; BE, Base excess

The data for 2 groups are compared using t-test.

P value: P value between groups("P value<0.05), a: P value between preterm AGA infants and preterm symmetric SGA infants
b: P value between preterm AGA infants and preterm asymmetric SGA infants, c: P value between preterm symmetric SGA
infants and preterm asymmetric SGA infants

Table 4. AEP Latencies and Interpeak Intervals in Preterm AGA and SGA Infants at Term

SGAI P value
AGAI N
Symmetric Asymmetric a b [¢

APL(D) R 1.89+0.27 1.90+0.20 2.03%0.19 0.050 0.355 0.254 2.34
L 1.87%+0.26 1.95+0.31 1.92+0.32 0.273 0.513 0.776

APLID) R 4.62£0.52 4.48+0.48 4.55*0.57 0.134 0.923 0.05 5.07
L 4.57%0.55 4.62%0.41 4.50*0.57 0.922 0.825 0.526

APL(V) R 6.6110.48 6.37+0.46 6.6410.49 0.042" 0.493 0.162 754
L 6.5710.48 6.47+0.50 6.50+0.52 0.238 0.629 0.848

IPL(I-IIT) R 2.7310.48 2.60*0.41 2.51%0.58 0.215 0.149 0.05 273
L 2.70£0.51 2.67%0.25 2.58+0.46 0.230 0.199 0.536

IPL(III-V) R 2.00£0.10 1.85+0.24 2.1710.28 0.105 0.047" 0.005" 2.47
L 2.0110.34 1.84+0.26 2.0110.24 0.143 0.196 0.022"

IPL(I-V) R 4.71%£0.52 4.47%0.37 4.68+0.48 0.018" 0.907 0.233 5.20
L 4.69*0.53 4.52%0.34 4.67%0.47 0.035" 0.847 0.364

Data are shown as mean=SD.

AGAI : Premature infants, Appropriate for gestational age, SGAI : Premature infants, Small for gestational age

P value: P value between groups("P value<0.05), a: P value between preterm AGA infants and preterm symmetric SGA infants
b: P value between preterm AGA infants and preterm asymmetric SGA infants, c¢: P value between preterm symmetric SGA
infants and preterm asymmetric SGA infants, N : Reference value(Keith)”

Fd A 7Folute] nls| Xloﬂlél ITHP=0.042). B3 939 M-V A3 3 ZZolrt A4 AFotd vl&] fostA ZAa=
IPLOlA 23t Zto]lE& RYTHP=0.028). 5, A4 ATolet ¥l (P=0.018, P=0.035). A% EdolA A|adt AEPHAL AyE
A 3 Aol ﬂollL SAMew folatA HA F 4 Keith 570 283 Fuxeh wude w7 & el o3
Folel A IPLe] S7FEATHP=0.047). 3, di F3 Aol AolE Kol 84701 BT i 99 uldd JATHTable 4).
vty F3 kol Aleldlm folstA HlUld i Aol A

IPLe] F7FEAch(P=0.005). 183, #FH5< II-V IPLE Hld] AE

A F Aol oA tiAA B A7Folel nlE] <w] A AA AFoter Ui, vdy - Aol Aﬂ oA AEPY
S/ THP=0.022). ES I-V IPLE 53 HZolA 7tz H8de] d3E 2]l
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Table 5. Characteristics of AEP Waves

SGAI(%)
Abnormality in AEP(%) AGAI(%)
Symmetric Asymmetric
Delayed latency(%) 6( 38 0( 0.0) 1C 77
Shallow amplitude(%) 3 1.9 1( 8.3) 0C 0.0)
Normal(%) 149( 94.3)  11( 91.7) 12( 92.3)
Total(%) 158(100.0)  12(100.0) 13(100.0)

AGAI : premature infants, appropriate for gestational age
SGAI : premature infants, small for gestational age

10 7
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Fig. 1. Scatterogram depicting correlation of BW with APL of
I wave(Rt) in preterm asymmetric SGA infants.

APL(III, Right)=0.422+(0.00244 X BW)

(CC:0.645, R=0.29, R2=0.316, P=0.017)

Abbreviations : BW, birth weight; APL, absolute peak latency;
CC, correlation coefficient
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o I3dE 529 HAH(auditory nerve), MI¥= 5= A5
(medulla)®] 2+ 2173 (cochlear nucleus), ¥+ WS o

= (pons)?] “4& @B H(superior olivary nucleus), IVIH=
L wx o] 9]F Adf-w(lateral lemniscus), V3
% F¥(midbrain)lA fFaHEs o2 Azt gl
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} A Z(hearing pathway)= 4425
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Fig. 2. Scatterogram depicting correlation of BW with APL III
wave(Lt) in preterm asymmetric SGA infants.

APL(II, Left)=0.549+ (0.00233 X BW)

(CC:0.605, R=0.531, R2=0.282, P=0.027)

Abbreviations : BW, Birth weight; APL, Absolute peak latency;
CC, Correlation coefficient
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Fig. 3. Scatterogram depicting correlation of BW with IPL III-
V wave(Rt) in preterm asymmetric SGA infants

IPL(III-V, Right)=4.533—(0.0014 XBW)

(CC: —0.632, R=0.660, R2=0.243, P=0.019)

Abbreviations : BW, Birth weight; IPL, Interpeak latency; CC,
Correlation coefficient
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Table 6. Factors Related to Birth Weight and Head Circum-
ference in Preterm AGA Infants

Birth weight Head circumference

cC P value cC P value
APL(D) R 0.150 0.061 0.093 0.244
L 0.107 0.181 0.066 0.408
APLID) R 0.002 0.976 0.017 0.836
L -0.079 0.323 -0.06 0.406
APL(V) R 0.055 0.494 0.072 0.369
L -0.011 0.886 0.017 0.835
IPL(I-IIT) R -0133 0.096 -0.037 0.649
L -0.148 0.064 -0.076 0.342
IPL(II-V) R -0133 0.096 0.082 0.305
L 0.073 0.360 0.069 0.386
IPL(I-V) R -0.021 0.790 0.047 0.556
L -0.062 0.439 -0.007 0.928

AGAI: Premature infants, Appropriate for gestational age
SGAI : Premature infants, Small for gestational age

APL : Aabsolute peak latency

Abbreviations : IPL, Interpeak latency; CC, : Correlation coeffi-
cient; R, Right auditory evoked potential; L, Left auditory
evoked potential

Table 7. Factors Related to Birth Weight and Head Circum-
ference in Preterm Symmetric SGA Infants

Birth weight Head circumference

cC P value CcC P value
APL(D) R 0.186 0.542 0.336 0.273
L 0.311 0.317 0.429 0.157
APLID) R -0.124 0.683 0.027 0.921
L -0.137 0.651 0.233 0.456
APL(V) R  -0.018 0.939 0.212 0.498
L 0.053 0.852 0.315 0.306
IPL(I-II) R -0.501 0.089 -0.204 0.513
L -0.281 0.364 0.081 0.783
IPLUII-V) R 0.270 0.377 0.177 0.572
L 0.175 0.572 0.176 0.572
IPL(I-V) R  -0.187 0.542 -0.021 0.939
L  -0.077 0.800 0.105 0.733

AGAI: Premature infants, Appropriate for gestational age
SGAI : Premature infants, Small for gestational age
Abbreviations : APL, Absolute peak latency; IPL, Interpeak latency;
CC, Correlation coefficient; R, Right auditory evoked potential;
L, Left auditory evoked potential
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Table 8. Factors Related to Birth Weight and Head Circum-
ference in Preterm Asymmetric SGA Infants

Birth weight Head circumference

cC P value CC P value
APL(D) R 0.204 0.493 0.270 0.362
L 0.545 0.052 0.296 0.313
APL(ID) R 0.645 0.017 0.123 0.682
L 0.605 0.027 0.049 0.863
APL(V) R 0.079 0.778 -0.122 0.682
L 0.176 0.553 -0.055 0.849
IPL(I-1ID) R 0.393 0.173 -0.049 0.863
L 0.237 0.424 -0.183 0.541
IPLAII-V) R -0.632 0.019 -0.018 0.949
L -0.370 0.206 0.133 0.656
IPL(I-V) R 0.055 0.849 -0.144 0.629
L 0.087 0.764 0.135 0.656
Abbriviations : APL, Absolute peak latency; IPL, Interpeak

latency; CC: Correlation coefficient; R, Right auditory evoked
potential; L, Lleft auditory evoked potential
P value<0.05
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