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| NTRCDUCT! ON

The clinical utilization of the el ectrophysiol ogy of
the auditory systemhas opened a new era in our ability to
di agnose receptive auditory inpairnent. Baring the |ast
t hr ee decades, there has been a substantial inpetus in
el ectric response audionetry (BRA) due, no doubt to the
devel opnents in conputer technology and te enhanced insights
into auditory physiology particularly at the level of the

sense organ and the brain stem

The nethods currently available to assess the auditory
function are many and varied ranging fromvery sinple
behavi oural tests such as observing the child' s behavior in
response to the sounds produced by toys, bells aad noi se-
makers, to very sophisticated conputer averaged objective

met hods, such as, electrical response audi enetry ( ERA).

Need for H ectrophysiological tests:

One of the problens encountered by the clinician in
testing patients wwth hearing loss is in testing the nentally
handi capped, physically handi capped and | anguage i npaired
popul ation. Early identification and diagnosis is especially
essential in thesegroups ashearing loss can interfere with
thei r | anguage devel opnent and further treatnent and nanagenent.
This can also interfere with their social, adaptive and cognitive

devel opnent .



In older to test children, many nodification of pure
t one and speech testing procedures have been nade which
makes use of a variety of conditioning techniques, to get
reliabl e audi ograns. Despite, these, probl ens persi st
intesting children, especially if they are too young say
| ess than one year, where the clinician has to rely nore
on behavi oral observations. A so, in certain difficult
to-test patients, or children with nmultiple handi caps
such as cerebral palsy or children with enotional pro-
bl ens |i ke autism conventional test procedures do not
yield reliable results. Wth the devel opment of objective
testi ng met hods, the el ectrophysiol ogical tests have been

found with greater accuracy in identifying hearing probl ens.

It was found that using the el ectrophysiological tests
accurate estimate of hearing is possible. Even age related
changes in hearing can be assessed accurately. Apart from
the normal, other subjects were al so tested using these
obj ecti ve neasures and these were found to give reliable

resul ts.

In general, all auditory response systens, both specific
(direct) and non-specific(medl ated) can be broadly classified
i nto:

1. Behavioural response system

2. H ectrophysi ol ogl cal response system



E ectrophysi ol ogi cal response system

Audi tory responses prefaced through the el ectrophysi o-
| ogi cal response systemnani fest thensel ves as recorded
changes in the electrical properties of body structures,
as aresult of direct (specific) or indirect (non-specific/

nmedi at ed) auditory stimulation.

The el ectrophysi ol ogi cal response systemcan be further
classified as:
1. Hectrodermal response (EDR
2. Hectroencephalic response (EER

3. Hectrocardiac response (EKR

H ectrodermal response (EDR):

It involves studying the recordabl e changes in the
el ectrical properties of the skin. These changes occur as
a direct result of either increased or decreased sweat gl and
activity, and the changes in the electrical properties of

t he sweet gl ands is recorded.

Radi ol ogi cal procedures utilizing the el ectrodernal
response (EDR) systemis referred to as "H ectrodernal
audi onetry" (EDA). It is also known as "Psychogal vani ¢ skin res-
i stance"” (PGSR) and "Gl vani ¢ skin response" (GSR) (Bordl ey and
Hardy (1949), Col dstein and Derbyshire (1957).



H ectroencephal i ¢ responses (EER):

Responses evoked by the auditory stimuli end produced
t hrough the el ectroencephalic response (EER) system are
represented as changes in the on-going electrical activity
at the cortex. These electrical events can be recorded using
scal p electrodes and constitute the H ectroencephal ogram (EEGQ
Thi s EEG activity undergoes change when there is sensory

stimulation (Berger, 1929).

Audi ol ogi cal procedures enpl oying the EER systemhave
been terned "H eectroencephal i c audi onetry" (EEA) (Col stein,

and Derbyshire, 1957).

H ectrocardi ac response ( EKR):

The electro-cardiac response i s neasured as a change upon
stimulation in the electrical activity of the heart. This
response systemis quite non-specific to auditory stimulation
and |i ke EDR EKR is nedi ated through t he autonom c nervous
system The apparent objectivity of eleetrophyaiol ogic
responses nmust be carefully qualified, since the techniques
may be objective but the interpretation of the graphic record-
I ng, nmeter variations or other signals are still opento

subj ective error.

Radi ol ogi cal procedures enpl oyi ng the EKR system have been

termed "E ectrocardi ac Audionetry" (Coldstein, 1963).



Anong all these el ectrophysiol ogical tests, the nost
commonly used tests are, (a) Auditory Brainstem Response (ABR);
(b) El ectrocochl eography (ECochG
(c) Mddle Latency Response (M.R).

The clinical application of ABR began in the 1970s.
These early potentials waveformwas first recorded by Sohner and
Fei nmesser (1967) and |ater described by Jewett and WIIiston
(1971).

These auditory evoked potentials can be classified in
various ways. One common classification is baaed on the
| at ency "epoch" of response. The various epochs are desig-
nated as :
First; 0 - 2 msec.
Fast : 2 - 10 nsec.
Mddle; 10 - 50 msec.
Slow- 50 - 300 nsec.

Late - 300 - and above nsec.

Anong t he above possible, auditory evoked potentials (AEPs)
Auditory brainstemresponses (ABR) is one of the severa
clinically useful evoked potentials and is extensively used
than ot her el ectrophysiological tests. As the name suggests,
the origin of these waves is in the brainstem These waves

are identifiablewthin 10 msec. after stinmulus onset. Stimuli



whi ch are commonly used for el ectrophysiological tests are;
dicks, brief tonepips, and tone bursts. In a normal person
followi ng stimulus presentation, a series of 7 waves have

been identified and nunbered as wave |, wave Il, ...... Wave VI I .
(Jewett and WIliston, 1971).

Typi cal brai nstemresponse is:
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The sonree of origin of these 7 waves are as bel ow

Wave | - Auditory nerve
Wave Il - Cochl ear nudeus
Wave |1l - Superior olivery conpl ex

Wave TV - Lateral Lemmiscus
Wave V - Inferior Collicolus
Wave VI - Medial Genicnl ate body
Wave VI1 - Auditory radiation.

Among these, wave Vis the one which is nost identifiable

and is often used as a criteria for determning threshol d.

The paraneters which are considered in interpreting
BSERA wave forns are:

1. Absolute latency of the waves



2.
3.

Wave for mnor phol ogy
| nt er peak | atency val ues
Intra aural |atency differences

Anplitude ratio of V/1 waves.

Based on these, diagnosis of hearing | oss and identifi-

cation of possible site of lesion too is possible.

Pur pose of this project:

1.

To study the advancenent in different electrophysiol ogical
tests in the recent 3 years.

To know the diffrent variabl es viz. subject variables, adm ni -
stration variables, stimulus variables, which are used in

the tests.

To Know about the effect of variables of age, sex, nornmal and
di sor der ed.

To find out the changes in the auditory systempost para-

met ers, nethodol ogi es and i nstrunentations over the years,
i.e. last 5 years.

It is helpful for researchers, clinicians,students and those
who are interested in the field of electrophysiological tests
to get organi zed data and net hodol ogy, getting an overal

vi ew of research

They get infornation on recent advances in technol ogy and

met hods of testing.
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vari abl e

Sinuli

and

Admnistration

Per cent age of

articles studied jn different vari abl es.
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Subj ect vari abl e.

Adul t | nf ant
Nor mal | Abnormal | Normal | Abnor mal

1. Brainstem evoked

response. 41 26 13 10
2. M ddle | atency

response 14 5 3
3. El ectrocochl eo-

gr aphy 3 3 2 1
4. Monoaur al 36 25 12 12
5. Dichotic 17 8 2 2.5
6. dicks 41 27 13 8.5
7. Tone pi ps 5 2 0 1
3* Tone bur st 8 2 2 3




CONCLUSI ONS

B ect rophysi ol ogi cal response systens nani fest them

sel ves as recorded changes in the electrical properties

of body structures, as a result of direct or indirect auditory

stimulation. The articles which have been studi ed so far

reflect the follow ng concl usi ons:

1.

Around 95%of the articles are experinental studies and
others are revi ews.

58%experimental studi es have been conducted on adul t
normal s and 34%st udi es have been onduct ed on abnor na

adul t subj ects.

In 30-35%articles, the exact age and sex of the subjects
have not been nenti oned.

Normal infants and chil dren have been studied i n 18%of
articles where as, abnornal infants and chil dren have been
studied in 14%of articles.

In 90%of the articles clicks of different frequencies have
been used. The rate of clicks varied from9/sec. to 64
clicks per sec. This shows that clicks are the nost valid
and reliable stimuli for electrophysiological tests.

BSER was recorded fromsubjects in 90%of the studies which
shows that a majority of the research still centers around

BSER. It is found to be useful in differential diagnhosis
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of cochlear & retrocochl ear | esi ons Sensori - neur a

from conductive |l esions both in adults and chil dren.

Thi s has been found to be useful in diagnosis of the

mul ti pl yhandi cappedto find out organic |esions and

detection of hearing in non-cooperative subject..

7. Though noreinterest is seen in MR, it is basically

centered around normal Mults (14%articles on nornall

adul ts, 3%on nornal i nfant, 5%on abnornmal adults and

3%on abnornmal infante) in establishing norns.

8. O her stimuli such as tone pips and t one bursts have

been used. 8%and 15%respectively in articles, which

shows that these are | oosing their effectiveness in

el ectrophysl ol ogi cal tests.

9. The stimuli were presented nonoaurally in 85%of studies

where as it was presented dichotically in 28%of the

experinmental studies.

10. The clinical use of eleetrophysiological tests are not

restricted to neasurenent of auditory threshol d.

Detai |l ed anal ysis of EcoehG responses show consi st ent

varieties, inseveral types of heating inpairnment. It

may al so be used to nonitor the el ectrophysiol ogical

changes whi ch occur within the cochlea after sone event

such as the infusion of a drug.

Finally one nust renenber that each class of auditory

el ectrical response has its own theoretical and practi cal



advant ages for electrical response audi onetry (ERA) choi ces
nust be made according to particul ar objectives and with
respect to possible limting conditions. Results of the
ERA cannot stand al one and they nmast be interpreted in

the context of other clinical infornation.
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