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INTRODUCT 10N_AND_RATIONALE

Assessment of  both the locus and the extent of pathology
within the peripheral aud;torQ nervous system has become a
relatively straightfﬁrward and routine procedure for many vears.
Major strides in the assessment and diagnosis of retrocochlear
lesions have also been achieved in recent years.

Progress in diagnosis of central avditory disorders, on the
other hand, has not kept pace with the advancement made 1n
assessment of disorders of the peripheral auditory system.
Beginning in the early Tfifties, clinical research studies of
central auditory dysfunction showed sicw progress which was
attributed to thre=e reasons (Rintelmann, 198533y The dearth Df
precisely documented central auditory nervous system (CANS?Y
lesiocns in patients tested by audiclogists, the lack of sensi-
tivity of conventional auditory tasks for identifying the CANS
lesions, and most 1@mportantly, the resistarnce of CANS to exhibit
disruption on auditory tasks dus to arnatomic and physliologic
complexity of thé central auditorv pathway.

Several technigques have been develobed for the diagnosis cf
the site of lesion within the CANS. These were eilther

behavicural tests {(central auditory tests! or electrophysiologic

b .
procedures such as auditory evoked potentials (AERs). ~
The central audltory test battery inc luded =pesch or

non—-speech tasks that were devized ic diagnose central auditory
dysfurcticn through the introducticn of comolex or distorited

signals. flithough these tests seemed eazy teo apply , there were
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many limitations to the wuse of these procedures (Olsen and
Palm,1986) including: 1) Lack of consistent rnormative data due to
the great‘ variabiiity among tests and subjects. 2) The
" guestionable validity: of these tests in evaluating children,
specifically those with learning disabilities, or elderly
subjects . 3) Peripheral hearing loss, when present, can have a
confounding effect on the administration and interpretation of
these tests.

fuditory evoked potentials (AEPs) are a series of far.
field, volume conducted reflections of the stimulus relsated
changes that take place 1in raw FEEG with the presentation of an
acoustic stimulus to the listener's ear. These event related
potentials can be recorded from the scalp. The éarliest potential -
appear within few milliseconds of stimulus onset and form 2
seguence of waves extending for several hundreds of milliseconds
thereafter (Squires and Hecox, 15831!.

Recognizéd first by Davis (193%), AEPs were promising to be
a2 useful and objective clinical tecol which can reveal normal or
abrnormal neural functions as opposed to the arnalysis of structure’
which is the domain of radiology.

There have béen several approaches to the classification of
AEPs. One common classification is based on the latency "epoch”

0f the recponse (Picton et al, 19743 Picton and Fitzgerald
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1983). The wvarious epochs are désigﬁated as "first" (02 msec),
"fast" (2-10 msec), “"middle" {10-50 msec), "slow" {(30-300 msec)
and "late" (300+ msec?). Often, the presumed site of origin of a

particular AEP tends +to take precedence over other classifi-
cations ,.Ithus, it is more common to describe the fast response
as the auditory brain stem response (ABR}. However, since the
origin of certain AEPs components is not yet settled, they are
still described by their latency, e.g: the middle latency
response.

During the past decade the AEPs have been used successfully
as an objective means for threshold determination and 1in
providing information as to the location and severity of auditory
nervous system disorders.

The auditory brainstem responses {ABRs1!, due to their
replicability, stability and localizing properties are, at
present, the most widely used component of the AEPs. The ABR has
proven to be an excellent toocl in the diagnosis of eighth's nerve
lesions (Brackmann,1977; Josey &t =al.,19B0; Moller and Moller,
1983, in providing useful information to a variety of patho-
logies involving thé Brainstem such as demyelinating disease,
degenerative disorders, tumors and vascular lesicns (Stockard et
al.,1977; Musiek et al., 1984} and in evaluation of comatosed
patients (Kags et 3l.,19857.

However, the ABR, which have origins at levels ranging from
the eighth nerve to the restral brainstem, sample only an anatom-

ically and functionally restricted portion of the audifocry
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pathway (Lev and Sohmer, 1972; Haéhimoto et al.,19811. Moreover,
in the presence of cochlear héaring loss, specially in the high
frequency range, there may nut»be‘reaaable response by ABR. This
limits the USE‘Df this response ,for neuro-otologic diagnosis in
those patients.

First described by Geisler st al. (1937}, the middle latency
response (MLR) was among the first AEPs recorded Trom the human
scalp. Nevertheless, Bickford et al.(1%9&64) and Mast (19463
indicated that this response reflects solely mycgenic rather than
neurogenic activity and conseguently the procedure did not
recelve enthusiastic interest among recsearchers. Later studieé,
however, have proven that the response was neurocgenic and not
mycgenic in origin (Harker et ai.,l???).

In recent years, with the increased pcecpularity of the ABR,
the MLRs have receilved renewed attenticn in both audiological and
neurological investigations . The potential wutility of these
responses were  strengthened by studies showing that the response

offers a good compromise between

-t

eliability, sensitivity,
freguency selectivity and resistance to sleep and milc sedatives
(Davis, 1981>.

MLR is now reperted teo have a significant value 1n threshold
determination, particularly for low freguency threshold measure-
ments (Musiek aﬁd GBeurkink, 19B1; Maurizi =t al..,1%584).,

Subsequently, the possible utility of M™MLR as a test for
lesions central tao the brainstem and as an adjunct to ABR in

diagnosis of brainstem lesions has attracted the attention of

—

investigetors. However, the use cof MLR 1r neuro-octologica
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diagnosis is still 1imited b?'the lack of knowledge about the
specific response generators. -ﬁltﬁough this issue has bean
addressed in se§erallstudies, no. conclusive evidence couwld be
obtained vyet. Picton et al. (1?74) listed se&veral possible
neural generators including the thalamus, association cortex in
fromtal, parietal and tempdral lopbes. Some investigators have
pointed to the éuditary cortex as the generator of all or at
least some of the MLR components (kags et z21.,1980; Cohen, 1982,
Ozdamar et al., 1982). -

The use of MLR in detection of cortical dysfunction is still
in the experimental stage. And inspite of the limited number of
studies published regarding this lssue, there have bEEﬁ
conflicting reports on the effects of temporal lobe lesipns on
MLR and accordingly the extent of temporal lobe struciures
generating the AEP. While Ozdamar et al.,(1982) indicated total
absence of the response in a patient with bilateral temporal lobé
lesiohs. Parving et al., (1980 reported normal responses in a
patient who also had bilateral temporal lcbe l=2sions. Hraus et
al.(1¥8B2) reported abnormal responses in patients with unilateral
temporal lobe 1esioné, However, the response remasined intact In
soeme  patients inspite o©of substantial temporal lobe damagé.
Recently, two reports have been published on MLR in patiemts with
lesions invelving the temporal lobes (Hileny st 81.,1987; Woods
et 21.,1987) who almost reached coposite conclusions as regards

the effects of lesions and the response generators.
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Musiek et al1.{(1984} indicated that a prereqguisite to MLR
evaluation of cortical lesions ‘i; te rule out or, at least,—
account for aﬁy auditory periphery, or brajnstem dysfunction
which might contaminate the MLR results in these patients.

At present, ﬁefure widespreadr clinical application of the
MLR as a test for lesions involving the CANS, there is a need teo
study this ;ESDGHSE in patients with various documented lesions
"involving the brainstem and the temporal lobe, controlling for

. other factors which might affect the response such as age of the-

. subject and peripheral hearing loss.

Central Library - Ain Shams University



AIMS OF THE WORK

Central Library - Ain Shams University



AIMS_OF .THE WORK
The objectives of the preseﬁt WoT k were:!

1) To study the effects of tempo%al lobe lesions on the latency
and amplitude of the MLR.

2) To determine the effects Dfl brainstem lesions on MLR latency
and amplitude.

3) To 1investigate whether the effects of documented lesions on
the response would provide significant information pertinent to

its generators.
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