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Materials and Method

INTRODUCTION AND RATIONALE

Over the past decades, the need for objective audiometric techniques in

practice has increased. This is partly the result of the growing target population for
objective technique after the world-wide introduction of hearing screening in new-
born. The most commonly applied technique in this young population is click-evoked
auditory brainstem response (c-ABR). However, for an efficient hearing aids fitting,
hearing threshold estimates at different octave frequencies are required. Tone-burst-
evoked (tb-ABR) and auditory steady-state responses (ASSRs) can provide
frequency-specific hearing threshold estimates (Luts & Wouters, 2005).

ASSRs are the periodic electrical responses of the brain to auditory stimuli
presented at a rate fast enough to cause an overlap of a successive responses (
Stapells et al., 1984; Maiste & Piston, 1989). In other words, it is a far field
response measured in the background electroencephalogram (EEG) that is elicited by
ongoing AM/FM modulated tone that is frequency specific and ear specific from 250
to 8000 Hz at intensity levels that far exceed the output limits of standard ABR
(Ballay et al., 2005 ).

The ASSR technique has several advantages over tone-burst-evoked ABR.
Firstly; test clinical duration can be shorter (Stapells &Oates, 1997). Secondly,
because of the continuous nature of the stimuli used to elicit ASSRs the maximum
output level is less restricted compared to tone-burst-evoked ABR. Finally,
determination of the ASSR is a statistical finding and doesn't depend on subjective

visual examination of the wave forms or response pattern (Cohen et al., 1991).

ASSRs thresholds have been shown to be highly correlated to behavioral
thresholds in adults and older children, (Johnson&Brown, 2001; Dimitrijevic et al.,
2002; Herdman&Stapells, 2003) However, individual studies show some variance

in the mean difference between ASSR and behavioral thresholds. For example,
1



Materials and Method

Dimitrijevic et al. (2002) reported mean difference of 4 to 17 dB between them

whereas Picton et al. (1998) found these differences to be ranged from 12 to 27 dB.

It is important to determine whether audiometric configuration has an effect
on the correlation between ASSRs and behavioral thresholds (Vander Werff and
Brown, 2005) and if ASSRs technique is an accurate estimate of audiogram
configurations (e.g., rising audiogram, steeply sloping losses, or flat losses). Sloping
losses perhaps, present this greatest concern that ASSRs thresholds obtained to high
frequency stimuli may actually represent the response of neighboring low-frequency
nerve fibers, therefore underestimating the behavioral threshold at the nominal test

frequency.

In this study, we are trying to explore the correlation between multiple-stimulus
frequency ASSR thresholds and audiometric thresholds and how much it is affected

by the audiometric configurations (flat and sloping sensorineural hearing losses ).

It is well known that standard ABR is an accurate estimation of frequencies range
(2 to 4 kH), so Second goal in this study is to compare hearing thresholds estimated
by ASSR to hearing threshold estimated by ABR.
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AIMS OF THE WORK

1- To examine the correlation between auditory steady-state response
(ASSR) and behavioral thresholds in normal hearing-adults and in subjects with
sensorineural hearing loss with two common audiometric configurations (flat and

sloping).
2- To compare hearing thresholds estimated by ASSR and hearing

thresholds estimated by standard ABR .



