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Abstract

Abstract

The most widely used auditory evoked potential (AEP), is auditory evoked
brain stem response (ABR). Another AEP is the auditory steady state response
(ASSR). ASSR allows for frequency specific threshold determination. Objective:
To study the results of ABR, ASSR and behavioral tests in infants and young children
and to determine the best methods for accurate detection of hearing loss in this age
group. Methods: A total number of 60 infants and children were examined. Their
age range was 7 months to 8 years and they were of both sexes. They were all
subjected to the following tests; basic audiologic evaluation according to age group,
ABR for threshold detection and ASSR with carrier frequencies 250, 500, 1000, 2000
and 4000 Hz. Results: There was a significant difference between PTA and ASSR
thresholds at all frequencies among the tested groups. The difference decreases in
severe and profound hearing losses (HLs). There was a statistically significant
correlation between PTA and ASSR at different frequencies. There was a significant
difference between ABR thresholds and average threshold of PTA (1000, 2000 and
4000 Hz). Statistical analysis of the correlations between ABR thresholds and
average PTA thresholds (1000, 2000, and 4000 Hz) revealed a significant correlation
in cases of moderate to profound HLs. There was a significant difference between
ABR thresholds and average threshold of ASSR (1000, 2000 and 4000 Hz).
Statistical analysis of the correlation between ABR thresholds and ASSR thresholds
(1000, 2000 and 4000 Hz) showed a significant correlation in cases of mild,
moderately severe, severe and profound HLs. No significant difference was found
between young and older children as regards ASSR and ABR thresholds. There was a
significant difference in the amplitude of ASSR response between young and older
children at 1000 Hz in minimal HL and at 250 Hz in mild and moderately severe HLs.
ASSR response amplitude increased with increasing intensity. At severe and
profound hearing losses, the amplitude tends to be smaller as compared to normal and
other milder degrees of HLs which is obvious at 2000 and 4000 Hz. Conclusion:
ASSR cannot reliably differentiate between normal ears and those with mild hearing
loss and the accuracy of the results improves with severe to profound sensorineural
hearing losses. The best ASSR frequencies to correlate with PTA were 1000, 2000
and 4000 Hz. ABR thresholds were best correlated with the average of PTA and
ASSR (1000, 2000 and 4000 Hz) in severe and profound hearing losses. At higher
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degrees of HL, the slope of ASSR amplitude intensity curves tends to decrease.
Recommendation of this study is to use a test battery which includes behavioral tests,
ABR and ASSR for accurate evaluation and management of hearing loss in infants
and young children. Further research on the ASSR amplitude intensity relationship for
its possible application in suggesting the presence of recruitment and hence its
application in hearing aid fitting.

Keywords:

Auditory steady state evoked response, Auditory evoked brain stem response, Pure

tone audiometry, Children, Hearing loss.
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ABR: Auditory brain stem response

AM: Amplitude modulation

AM?Z: Exponential modulation envelopes
AMFR: Amplitude modulated following response
ASSR: Auditory steady—state evoked response
BOA: Behavioral observation audiometry

CF: Carrier frequency
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FFT: Fast Fourier Transform

FM: Frequency modulation

gr: Group

HL: Hearing level
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IAFM: Independent amplitude and frequency modulation
JCIH: Joint Committee on Infant Hearing
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