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| NTRODUCTI ON




INTRODUCTION

Masking level difference (MLD) 1s an important psycho-

acoustic phenomenon.

MLD may be defined as a psychoacoustic phenomenon in which
binaural auditory sensitivity for either tones or speech may
be improved in the presence of masking noise by the introduc-
tion of an interaural phase difference on either the binaural
signal or on the masking noise (Lynn, et al 1981). In simpler
terms MLD can be discribed as the difference between binaural
masked thresholds obtained under homophasic and antiphasic
conditions. In homophasic (NoSo) condition the noise and signal
are in phase in the 2 ears. In antiphasic condition (Nos_ 6 or
N, So) the phase of either the signal or noise 1s reversed
(by 180°) at the 2 ears. In the homophasic condition, noise
has its maximum masking effect on threshold sensitivity and
is the moat difficult condition to detect the presence of a
signal. 1In the antiphasic condition i.e. either when the
signal or noise 1is reversed (180 ) at the 2 ears, the noise
has less masking effect on threshold sensitivity. Hence a
release of masking occurs and threshold sensitivity for the
signal is improved. The MLD represents the improvement in
threshold sensitivity under antiphasic listening condition
relative to the homophasic condition and is usually expressed

in dB.
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The M.D val ues in normal hearing subjects range from
3 dB at high frequencies to around 15 dB at | ow frequenci es,
especially at 500 Hz (G een and Yost, 1975; Jeffress, 1972).
Results of Lynn et al in their study of binaural M.Ds in
neur ol ogi cal di sorders suggest that abnornmally snall M.Ds
occur in patients with CHS | esions bel ow the cerebral hem s-

phere.

It has been known since the work of Lichlida and H rsch
t hat masked threshol ds i nprove under antiphasic |istening
conditions and that sone formof cross corel ational anal ysis
information received binaurally fromthe 2 ears in the CNS is
responsi bl e for the rel ease of the naski ng phenonenon. The
region of superior olivary conplex in caudal pons woul d seam
to the particularly suited to carry out this function since
this is the 1st anatomcal site where integration of inforna-
tion fromthe 2 ears occurs. Therefore M.Dis considered

as a SOC phenonenon.

ABR is a neasure of the synchronous neural activity of
the 8th nerve and auditory brain stem It is the early

auditory evoked potentials i.e. |atency between 48 m sec.

Since 1970, the BSER techni que has energed as a vital
adj unct to the clinical equipnent of the audi ol ogi st, otol ogist,
neur ol ogi st, neurosurgeon and paedi atrician who jointly deter-

m ne hearing sensitivity, lesion site and CNS integrity.



pat hol ogy and maturation. BSER applications in audiologic
otologic disorders and site of lesion t sting have shown t hat
the responses are well suited for the detection of hearing
abnornmalities (shares and Al bright, 1980). They becane popul ar
because of reproducibility, case of admnistration, lowinter
and intra subject variability and accuracy in estimating hear-
ing sensitivity (Qems and McCGee, 1979y Sohner and Fei nnmesser,
1970, 1973, 1974).

Still another recent application has been the use of
BSER i n neurol ogi cal disease (Starr and sohner and Cel esin,
1978). BSER has been of great assistance in diagnosing various
brain stemlesions, the determnation of CNSintegrity and
t he assessnment of patients with various CNS abnormalities.
It is also used in the examnation of H gh risk neurol ogically

| npai red chil dren (Jacobson, 1985).

An inportant advantage of BSERA is that it is not
affected by sedatives where as | ate response is affected by

it and al so BSERA response is nore stable.

Principle used in the brain stemaudionetry is that when
an individual is quite and relaxed, his brain wave activity
shows a definite pattern. |In the presence of external auditory
stimulus there will be a change in the brain wave activity.
Thi s response of change in brain activity is obtained by fixing
el ectrodes - one on the vertex and one each on the right and

| eft ear mast ol d.
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Based on several studies it has been found that the
different peaks in the BSERA waveformoriginate at different
relay stations between the auditory nerve and cerebral cortex.
Also it is found from several studies that the Il peak of the

BSERA originate fromthe superior olivary conpl ex.

Need for the present study:

Fromthe above explanations it is evident that there are
st udi es suggesting that both M.D and the I11 peak of BSERA
wavef ormhave their origins in the superior olivary conpl ex.
Therefore the present study was designed to find out whether
any significant relationship existed between the magnitude of

M.D and the anplitude of the |1l peak of BSERA

Limtations of the present study:

1. The M.D val ues are obtai ned using pure tone stinulus of
500 Hz frequency only.
2. The sanple size was |limted to 20 nornmal hearing adults.

3. The age range was |imted.
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REM EW OF LI TERATURE

Brief reviewof literature about (1) Masking | evel

difference (M.D) and (2) BSERA

1) Masking Level D fferences A binaural masking |evel differences

may be defined as the inprovenent in nasked threshold sensiti-
vity for a signal that occurs on transition froma honophasic
listening condition to an anti phasic one. Honophaaic |isten-

I ng occurs when each of the 2 stimuli, signal and nmasker, is
either interaurally in phase or interaurally out of phase wth
itself (Noso). Antiphasic |istening occurs when either of the
stimuli, signal or masker is interaurally out of phase with it-
self whileits conpanionisinphase (d sen, Noffsinger and Car hart,

1976) .

The hi gh incidence of abnormally small M.Ds in popul ati ons

with nornmal sensitivity to pure tones and speech but with

evi dence of subcortical central |esions, such as patients

wth mnultiple sclerosis, suggests that the M.D tasks can be

of diagnostic value in detecting retrocochl ear |esions. But

In person with hearing |loss or significant interaural diffe-
rences in threshold sensitivity or both, the MLDtests are

not always reliable in differentiating cochlear fromretro-

cochlear (Asen et al 1976).



The MLD in normal |isteners ranges approxinately 8 to
12 dB varying sonme what with the type of signal being presented,
response task and whet her the signal or the noise is out of
phase interaurally. Patients with hearing | oss from peri pheral
| esions of the mddle ear, inner ear or auditory nerve have
M.Ds that are often smaller than normal. This reduction in
M.D si ze has been attributed to such factors as:
1. differences in threshold sensitivity between ears for the

signal and t he noi se.

2. distortion in signal transduction in the inner ear, and
3. alteration in the transmssion of information fromthe

peri pheral ear to the central auditory system

Lynn et al (1981) report that cortical |esions have been
shown to have no significant effect in M.Ds for either pure
t ones or speech, but patients with nultiple sclerosis or other
brain stemabnornalities have M.Ds that are significantly
smal l er than normal. These findi ngs woul d suggest that M.Ds
are nediated in the CNS sonme where bel ow the auditory cortex,
where the potential exists for some formof auditory processing
that correlates binaural infornation received fromthe 2 ears.
Fromt heae results they conclude that small M.Ds occur in
patients with CNS | esions bel owt he cerebral hem sphere i.e.
only in eases with pontoredul  ary invol venent of the brain stem
Normal M.D scores would not rule out the possibility of central

audi tory invol verment but could be interpreted as an indication
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of an involvement of the auditory system at the pontonedullary
level, so MLD helps in localization of CNS lesions when used

aa a part of a battery of other tests.

schoemy and Carhart (1971) reports that clinical disorders,
cochlear involvement is known to affect the MLD size. They
demonstrated that the MLDs for 500 Hz for person with unilateral
Meniere's disease were smaller than in typical for persons with

normal hearing.

It is generally assumed that retrocochlear function,
particularly correlation process with in CHS are responsible
for the MLD phenomenon (Jeffress, 1972). If so, onewould
expect that pathologic conditions disrrupting process in the

CMS would interfere with normal release from masking.

Olsen, Noffsinger and Carhart (1976) report from their
study on MLD in clinical population that the mean results at
500 Hz for patients with cortical lesions and noise induced
hearing loss closely approximated the average performance of
the normal hearing group for S No and SoN . patients with
other pathologies had smaller mean MLDs, ranking progressively
in decreasing magnitude as follows - Preabycusis, conductive

hearing impairment, multiple sclerosis, Meniere's disease and

8th nerve tumors.

Above authors also report that speech MLDs were similar

to the ordering observed for 500 Hz MLD. i.e. to Largest mean



M.D was obtained in the group with cortical lesion and the

smallest in the groups with 8th nerve tunor.

M.Ds for pure tones are greatest for |ow frequencies
I.e. around 15 dB (H rsh, 1948). For speech they are thought
to be equivalent to the average of the M.Ds for the frequency
range critical to speech understanding (Levitt and Rabi nn, 1967;

Carhart et al 1966).

Several theories and nodel s have been put forward to
explain MLD (eg. Durlach, 1972; Jeffress, 1972; Hafter et al
1969). However, Geen and Yost (1975) point out that none of
the existant nodels fits well into the neurophysi ol ogi cal

nmechani sns.

Harri son and Howe, 1974y G bson, 1978, have reported
that the olivary nuclei referent the nost caudal brain stem
structure receiving auditory afferent information fromboth
I psilateral and contral ateral ears. Further, Mnshegion et al
(1964) have shown that single unit discharge patterns in the
medi al superior olive (MBO are differently affected by ipsi-

| ateral and contral ateral stinmulations.

Hannl ey et al (1993) have conpared auditory brain stem

responses (A3R), the binaural masking |evel difference (M.D)



for a 500 Hz pure tone and acoustic reflex in 20 patients
with confirmed multiple sclerosis. Their interest was to
determine whether abnormalities in the 3 measures were
related or whether they varied independently, because MLD,
wave III of ABR, and the acoustic reflex have in common
demonstrated mediation by lower brain stem structures in

the region of superior olivary complex (SOC) (Borg, 1973;
Jewett, 1970; Lev and sohraer, 1972; Bucheald and Huang, 1975).
The results indicated that the size of the MLD varied with
the integrity of wave III of ABR. When the ABR was abnormal
there was a lack of wave III in one or both ears and the

crossed acoustic reflex was abnormal and there was no release

from masking.

Thus Hannley, et al(1903) have concluded that both the
wave IIT of ABR and the MLD have a common neuromachanism

in the region of SOC.

Vyasamurthy et al (1985) measured the ABR tracings in 3
conditions (i) homophasic (NoSo); (ii1) antiphasic (NoSm ) and
(11i1) antiphasic (N1t So) in normal hearing subjects. They
observed significant increase in the latency of III and V peak
of ABR in antiphasic condition in comparison to homophasic
condition. But no significant difference in amplitude of the
waveforms and inter peak (V-III) latencies between homophasic

and antiphasic condition was reported.
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They further suggest that the prolongation of 11l and V
waves | atencies during antiphasic condition suggests that
sone changes in neural mechanisnms in SOC may be taking pl ace.
Since the interpeak (V-1) latency al so shows prol ongation
effect during antiphasic condition, the prolongation effect
is not likely to the changes in the peripheral |level. CQCovi-

ously SOC is involved in the M.D phenonenon.

Hence it has been concluded that MLD is a SOC phenonenon.

BSEA:

The clinical application of the auditory brain stem
response (ABR) has provided a uni que di agnostic di nmension that
has transcended inter disciplinary boundaries. In the audie-
| ogy community, no other test procedure has caused so much
i nterest, generated such attention and been so w del y accept ed.
The reason for the rapid acceptance of ABRis its ability to
objectively detect, localize and nonitor auditory and neur O—
| ogical deficits in difficult to test popul ati ons (Jacobson,

1985.

In this, no overt response i s necessary fromthe patient,
only mninmal cooperation is required. The adult patient nust

remai n i mobi |l e and t he baby showed sl eep.

H storical perspectives of bSeRA

Auditory brain stemevoked responses started with the

di scovery of bioelectric potentials in aninmals, 1st described
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by Gal vani and CGrca (1791). Caton (1875) was the first to
publ i sh evoked potential recordi ngs obtained fromthe exposed
brain of rabbits and nonkeys. Followi ng this Berger (1929),
1st recorded brain electric potentials fromthe human scal p,
whi ch was | ater called on el ectroencephal ogram (EBG . This
was followed by thework of Looms et al (1938) who 1st
reported alterations in human EEG patterns brought about by
t he introduction of sensory stinmulation. Davis et al (1939)
initially described the results of a series of auditory evoked
cortical potentials obtained fromalert and sl eepi ng humans.
Their observation showed smal |, but consistent changes in raw
EEGtracings with the introduction of repeatable auditory

stimuli.

It was sohner and Fei nnesser (1967) who 1st offered the
amount of evoked potentials generated fromthe brain stemwhile
attenpting for an alternative procedure to surgical methods
of recording the cochlear potentials (Action potential and
Cochl ear m crophonics). Later Jewett et al (1970,71) defini-
tively identified and described the origin of the far field
scalp recorded ABR Jewett and willistin (1971) showed t hat
acoustically generated 'early potentials' could be detected
froma wi de area of the skull. Theyconcludedthat BSERis a

‘far field technique' and the position of the active el ectrodes

are net so cruci al .
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Ani mal st udi es:

I n nost of the studies cat was used. Jewett (1970),
Lev and Sohnmer (1972), Buchwal d and Huang (1975), Starr and
Achor (1978) and Allen and Starr (1978) in different aninals
found that wave | and Vreflected activity fromunil ateral
generators; waves Il and Il originated in bilateral generators;
and wave |V appeared to have its origin in either a mdline
or bilateral generators. The above studi es concl uded t hat
t he conposite activity of as many as six brain stemgenerators

were reflected i n ABR

Human st udi es:

Lev and sohner (1972) speculated the simlarity between

the cat and hurman ABR generators.

Subsequent to this, sohner et al (1974), Starr and Achor
(1978); Starr and Ham ton(1978), stockard and Rossiter (1977)
examned alterations of the ABRin patients. Martin and Coats
(1973), Martin and Moore (1977), Picton et al (1974) made t ogo-
graphi cal anal ysis of scalp distribution of hunman ABRs and
found that wave | was restricted to the ipsilateral nastoid
(with respect to stimulated ear). FPicton et al (1974) concl uded
that waves | and IV represented activity of the auditory nerve

and brain stemauditory nuclei.
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Coff et al (1977) after investigating ABR in norna
young adults in pre and post anesthetic conditions indicated
and a subcortical lemniscal origin for the ABR wave conponents.

D fferences between results obtained in man and those obtai ned
| M experinental ani nal s.

The data fromsnall animals cannot be used to identify
t he neural generators of the ABR in nman because the auditory
nerve in man i s much longer (Lang, 1981) than it is in the

eat since man has a | arger head.

Anot her di fference between man and experinental aninals
such as cat is the smaller size of the auditory nuclei in
man rel ative to head size i.e. the volune of the cochl ear
nucleus in man is not nuch different fromthat in thecat,
but because t he human head size is larger, these structures
are snaller relative to the head size. This fact together
with the much | onger distance fromthe recording el ectrode
to the neural generators in man is responsible for the nuch
snmal | er anplitude of the potentials recorded fromhunman
subj ects conpared to those recorded fromsnail ani nmals.

(Holl er and Janetta, 1985).

Termnol ogy - Jewett and WIlliston (1971) used the term

“audi tory' Evoked Far Fields' to differentiate the response

fromnear field techniques. Hecox and Cal anbos (1974) used
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the term'Brain Stem Auditory Evoked Responses' which seens
t he nost appropriate discription. G bson (1978) calls it as

"Acoustic brain stemelectrical responses'

There is sone confusion regarding the |abelling of the
various peaks of BSERA. The 4th and 5th are often nerged.
Sone wor kers do not recognize the 4th and 5th waves as bei ng
separate. Sohner et al label the 4th, 5th and 6th waves as
Nda, N4b and N5 respectively. Wereas Jewett and ot hers desig-
nate themas NIV, NV, and NVI respectively. (Fig.l).

Now it is standard to display the waveformw th the nega-
tive peaks displayed as a down goi ng peak. But still, there
Is no definite rul e about the ABR waveformdi splay. The only
vital requirenment is that all the responses should be clearly
| abelled in Roman or Arabic nunerals and the polarity with
respect to either the inastoid or el ectrode nust be specified

(dbson, 1973).

dassification:- Auditory evoked potentials conprise a series

of neuro electric responses generated at all |evels of the

audi tory nmechani snms. Using scal p el ectrodes, as nmany as 15 AEPs
have been identified with in the first 500 ms. post stimulus
onset (Picton, HIlyard and Gal anbos, 1974; Picton, woods and
Heal ey, 1977).

Brain stemresponse reflects origins of neural activity.

Davi s (1976) described responses in order of their |atency epoch
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and oay be expressed as follows - "First '(CM SP and acoustic
nerve 0-2 ns).

'Fast' (acoustic nerve and auditory brain stemresponse: 2-1Qs)
‘Mddl e’ (Thalamus and auditory cortex : 8-50 ns)

‘S ow (primary and secondary areas of the cerebral cortex:

50- 300 m 3secs) and

‘Late' (primary and associ ation areas of cerebral cortex!300+ns).

BSER generation: The ABR | atency epoch consists of 5 to 7 wave

peaks neasured with la the 1st 10 ms. In the newborn and
I nfant popul ation, the response usually consists of only 3 wave
peaks (I, Ill and V) whose latency and anplitude differ from

adul t val ues (Jacobson and Johnson (1992).

Based on studies fromseveral species, it is found that: -

1. Ist wave in the BSER sequence is produced by acoustic nerve
activity (Cat-Jewett (1970); Hoshinoto, |shiyam and
Yoshi not 0(1981) .

2. The cochl ear nucl eus contribute to the Il BSER wave
(Buchwal d and Huang, 1975).

3. Dendritic post-synaptic potentials of the nedial superior
olivary conplex is responsible for wave |11.

4. \Wave |V generation is postul ated as 'post synptic potential'’
activity wwth inthe lateral |emniscus cell population
(Buchwal d, 1983).

5. Inferior colliculusisresponsible for V wave generation
(Buchwal d, 1983).
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6. Wave VI arises frommedi al gesticulate body and it is
irregularly present (Chiappa, d adstone and Young, 1979)
7. Wave VIl arises fromauditory radiations (thal anocortical)
and is also irregularly present.
(Fig.2
The nost prom nant and consi stent conponents are waves
Il and V which appear 2 and 4 m sec. later thanwave I.
Waves I 11-1V-V are sonme what variabl e in shape between indivi-
duals. Wave Il is sonetines doubl e peaked and waves |V and
V may overlap to a variabl e extent (Chiappa, d adstone and
Young (1979). WAave Vis the npbat consistent and prom nent

conmponent and it ismuch | ess affected by i ncreasi ng stimu-Ius

presentation rates (Dan, Allen and Starr, 1977).

According to Buchwal d (1903) there is a general agree-
nment anong investigations of both human and ani mal BSER upon
t he fol | owing poi nts.
| . The BSER are a series of volunme conducted neural potentials
recordabl e fromthe scalp which originate fromthe prinmary
audi tory pathway of the brain stem

2. The BSER show (positive) peaks and (negative) troughs when

the scalp electrode registers positively against a second non-
caphalic or cephalic reference el ectude

3. The peaks and troughs occur with latencies | ess than 10 m sec.
followng an intense auditory stimul us.

4. The interval between positive peaks are approxi mately 1m sec.
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5.Peak | atencies for any given subject are unchangi ng over
successive trial or recording sessions.
6. BSER | atencies and anplitudes are little affected by changes

in arousal |evel or by sleep.

Devel oprnent al studi es al so enphasi ze the concept of diffe-
rent generator systens for the different BSER waves as their
maturation proceeds. During the 3rd week of devel opnent in the
Kitten, a marked enhancenent of wave Il anplitude is produced

by fast click rates (ghipley et al 1980).

Wave V appear significantly later than the I-1V waves
(Jewett and Romano, 1972). The inter peak latencies (I to V)
are prolonged early in devel opnent, but as naturation takes
pl ace, they shorten and becone simlar to adults. (Shipley,

Buchwal d and Nor man, 1980; Jewett et al 1972).

Studies relating Il peak aid SOC

According to Anchor and Starr (1980) extensive |esions
of the SOC had no effect on the BSERs prior to wave I1l. A so
recordi ngs of surface BSERs have shown maxi numanplitude in
t he SOC which coincides with that of wave Il (cat, Jewett, 1970;
Lev, and Sohner, 1972). Additional support is by |lesion studies.
Lesion of inferior colliculus and | ateral |em nisucus, but spared
t he SOC, produced no change in wave Il (Cat-Lev and Sohner,
1972, Achor and Starr, 1980).



Fol | owi ng an extensive unilateral SOC | esion, which
destroyed nost of the MS. O wave Il was elimnated to
| psilateral stimulation while contralateral stinulation

produced a snall residual positivity (Achor, and starr, 1980).

Physi cal characteristics of ABR It is critical to the

measur enment of ABR that nornmative data be collected with in

the individual |aboratory or clinic. Thecriteria for ABR

Interpretation are based in general on the follow ng: —

1. Latency (1 ns) of individual wave forns.

2. Latency differences between prinmary peak conponents (inter-
peak | at ency).

3. Peak anplitude in mcrovolts.

4. 1-V anplitude ratio

5. Wavef or m nor phol ogy.

Among there diagnostic decisions are often based on the

alterations in |atency and anplitude (Schwartz and Berry, 1985).

Factors i nfl uenci ng the nornal ABR

Heterogeaity in stimulus recording, analysis of paraneters
etc. have led to snall but significant differences which can

cloud ABR interpretation.

1) Filter characteristics:- Unless the electrical interference

of the background activity is overcone, the norphol ogy of ABR

wll be | ost, stockard and Sharbrough (1978) reported that
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I ncreasing the | ow frequency setting resulted in a progressive
decreases in wave |atency and al so waveform anpl i tude i ncreases

with |ow frequency cut off.

Laukli and Mair (1981) observed that raising the | ow
frequency out off from2 to 100Hz resulted in a |l oss of the

sl ow conponent of the response and a decrease in peak |atencies

2. Tinme Domain averagi ng: Nunber of sanples: Since the ABRIiS

at nost only 1%of the anplitude of the ongoing EEG activity
(stockard and shai brough, 1978) the desired response renains

concealed with in this background activity.

There are several nethods for elimnating unwant ed
electrical activity and inproving the SNratio fromthe desired
ABR Anong there are (1) band pass filtering (2) artifact
rej ection(3) el ectrode pl acenent and (4) common node rejection.

But the powerful tool is time donein averagi ng (Thoroston, 1982).

3) Repetition Rate: Jowett and WIliston (1971) reported that
wave norphology altered as repetition rate was increased from
2.5 to 50/sec. The latency of wave V increases as repetitition
rate is changed from2l1l.1/sec to 81.1/sec. For clinical practi-
ces it appears that the latency of wave is not seriously
affected until stimulus rate exceeds approximately 30/ sec.

(Hyde et al 1976).

4) stimulus intensity: As intensity is reduced bel ow 60dBHL,

the earlier waves tend to disppear while wave V decreas a in
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anpl itude and increases in |atency studies by D E Rose (1984)
and Wrt hi ngton and Peters (1980) shows that visual detection
of wave V was possible ia 75% of the cases at intensities
between 10 and 20 dB SL and |11 Peak in 50-60%of the subjects
at approximately 30 dB SL.

5. Effects of contral ateral masking: The Presentation of broad

band noi se to the non test ear seens to have only m ni nal
effect on the ABR (Chiappa et al 1979; Hunes and Cchs, 1982,
Reca and Thornton 1983). Hence the introduction of bread band
noise is an effective nethod for limting participation of the

non test ear.

6. Transducer types:—If the earphones are not nmatched, then

only one earphone should be used to record the ASR in both
ears. Schwartz and Berry (1985) reported that the anplitude
of wave | for the prezoal ectric earphone is nore than tw ce that

obtained with the standard audi onetri c transucer.

7. Electrode location: It is found that changes in el ectrode

position can result in alterations in waveforml|atency and

anpl i tude (Schwartz and Berry, 1985).

Ef fect on 'subject' characteristics on the Nornmal ABR

1. Age: Infants have 3 vertex positive waves (I, Il and V)
having different |atencies and anplitude conpared to the

adult norns (Lox, Hack, and Metz, 1981, Jacobson et al 1981).
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By 3 nonths they are simlar to adult pattern (sal any,
1976). Beagley and Shel drake (1978) found no increase
In latency between 11 to 79 years who exhi bited nor nal
hear i ng.

2. CGender: Fenales generally present with earlier response

| at enci es than nmal es of the sane age because of their
snmal | er head circunference (Beagl ey and Shel drake, 1978;
Gol dman et al 1991). They also reported that fenal es
di spl ayed awavef ormanpl i tude of a nagni tude of 0.080 -
0.130 uV greater than those of their nmal e counterparts.

Robi er and Reynand (1984) report that the gender difference

was observed only for wave V |atency and that -V
Is larger in man than in wonen, where as |—IIl 1is
| denti cal .

3. Phanacol ogi ¢ agents: stockard et al (1980) reported a

general preservation of all waveform paranmeters in norna
subj ect s undergoi ng general anesthesia. d bson (1978)
also reports that BSER is not affected by sedatives general
anest hetic agents and rel axants.

4. Audi ogram Peak | atency and phase differences nay be
enhanced in persons Wth sensory hearing deficits(Stockard

and stockard, 1983).

Test-Rest-Reliability! It is essential to nention a word

about Test-Rest-Reliability. ABR has excellent test-retest-
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reliability. Rosenhaner et al (1978) and Thornton (1975) tested
6 subjects each on different occasions and found statistically
significant test-retest-reliability. Tha latency of V peak

I s remarkably constant even from subject to subject and occurs
between 4.9 - 5.5 ns. at 80dB HL in nornmal hearing adults

(G bson, 1970).

Inspite of the good test retst reliability it is seen
that the review of literature shows considerable variability
in the results with reference to the various paraneters

affecting ABR
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METHODOLOGY

Subj ects: 20 normal hearing (10 mal es and 10 fenal es)
subjects within the age of 18 to 24 years (mean age 21.5 years)
were selected for this study. The subjects were sel ected on

the following criteri a:

1. They shoul d have hearing sensitivity with innormal limts
i.e. within 20 dB HL (ANSI 1969) at 500Hz.

2. They shoul d not have had any history of chronic ear dis-
charge, tinnitus, giddiness, earache or any other otol ogical
conpl ai nt s.

3. They should be able to relax and feel confortable with
el ectrodes on, within 10-15 m nutes after their pl acenent.

4. They shoul d not have had any history of epilepsy or other

neur ol ogi cal conpl ai nts.
Equi pnent :

The equi prent used was, electric response audi onetry,
nodel TA-1000 with Tel ex 1470 A ear phone, nounted in M41l/ AR
Supra aural cushions and G ason-staddl er Audi oneter (GSl-10)
with TBH 50 p earphones nmounted in MX 41—+AR superaural cushions.
The equi pnents wore calibrated periodically using Bruel and

Kj aer instrunents,

Test Envi ronnent :

The study was carried out in an acoustically sound treated



26

room at the All India Institute of speech and Hearing. The
ambient noise levels present in the test room were below

the proposed maximum allowable noise levels.

Procedure:

There were 2 stages in the experiment carried out in
this study:
1) Determining MLD (2) B.S.E.R.A (Amplitude of III Peak)

1) Determining MLD: Before obtaining the MLD values, the

subjects were screened at 20dB HL (ANSI 1969) for 500Hz pure

tone in right ear.

Instructions: The subjects were instructed as follows "You

will be hearing a pulsed tone in the presence of noise in

both ears. Indicate when you hear the pulsed tone.

For obtaining masking level difference (MLD) values each
subject was presented binaurally with a narrow band noise of
60 dB SPL centred around 500Hz and 500Hz pulsed tone which
had an on/off time of 200m.secs under following conditions,
1) homophasic (NoSo) i.e. when both the noise and signal are
in phase at the 2 ears.

11) antiphasic (NoS, ) 1.e. when the phase of the signal 1s
reversed (180 ) at the 2 ears,

111) antiphasic (N, so) 1.e. when the phase of the noise is

reversed (180*) at the 2 ears.
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2) BSERA

I nstructions: The subjects were instructed to lie in a rel axed

position on the examnation table. They were allowed to sl eep,

(wi thout sedation).

El ectrode pl acenent: Before t he el ectrodes were placed, the

skin on the nmastoid, forehead and the el ectrodes were cl eaned
with cotton soaked in rectified spirit. E ectrode gel was
placed in the electrodes to fill the recess in the electrodes
to the slightly rounded condition and to get applied to the

ski n.

The red or the signal el ectrode was placed on the forehead.

The white or the reference el ectrode was pl aced on the
nmastoid of the test ear. i.e. right ear.

The bl ack or the ground el ectrode was pl aced on the nastoid
of the nontest ear.i.e,. the left ear nmastoid.

Johnson adhesi ve paste was used to hol d the el ectrodes

I n position.

Each el ectrode was pl ugged into the correspondi ngly
col oured receptabl e on the patient el ectrode cable fromthe

preanplifier.

The head set was adjusted so that the placenent of the

head phones were confortable to the subject.

The instrunent was set as foll ows: -
1) Stimulus frequency on 2KHz, 20 pul ses per second and 10 ns

sanpl e ti ne.
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2. The scale switch on 2048 saopies and 0.2 uV/ D vi sion.

3. Stimulus intensity at 80 dB HL

B.S. ER waveformwas taken for each subject at 2000Hz

at the intensity level 80dB HL in right ear.

The latency values of the Ill peak of the B.S ER wave-

formwas noted down fromthe graph.

Anplitude of the Ill peak of B.S E R was al so determ ned
inmcrovolts (uV). For this the nmarker anplitude was noted

down. The scale switch anplitude 's' was .2 uV/ D vision.

For exanple, a trace feature is 2.4 division high and the
marker is the division high and the scale switches is set to

0.2 uV/<Bivision. i.e. T=2.4,

M=1
S=0.2
anplitude = TS = 2.4 x 0.2 = 0.48 uV
M 1

Al the 20 subjects were tested in the same nanner.
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RESULTS AND DISCUSSION

The data of the present study was subjected to relevant
statistical analysis and the results are displayed in the

Tables 1 to 4.

Table-1 shows the MLD values obtained for 500Hz pure
tone in NoS_, and N_ so conditions (i1.e. 1n the former condition
signal 1s out of phase by 180° in both the ears and in the
latter condition noise is out of phase in both the ears by

180°) in males.

Table-2 shows the MLD values obtained for 500Hz pure

tones in NoS - and N, So conditions in females.

Table-3 shows the amplitude and latency of III peak of
B.S.E.R.A. when right ear was tested using 2000Hz logon

stimulus at 80d8 for 2048 samples in males.

Table-4 shows the amplitude and latency of III peak of
B.S.E.R.A. when right ear was tested using 2000Hz logon

stimulus at 80dB for 2048 samples in females.

Results of the analysis: Analysis was done using product moment

correlation: values

1. Correlation of :MD (noS_ )coodition and -0.2147
amplitude of III peak in males.

2. Correlation of MLD (NoS, ) condition and -0.3081
amplitude of III peak in females.



Table-1: MLD values for 500Hz pure tone - males

MLD in (Noso - NoS_ ) MM) io (Noso - N _SO)

Subjects condition in dB condition in dB

! 10 7.5

2 10 10

3 10 10

4 12.5 12.5

5 15 15

6 12.5 10

7 12.5 10

g 12.5 10

9 7.5 5

10 12.5 10
Mean 11.5 Mean 10
Standard Standard

deviation 2 deviation 2.5




Table-2: MLD values for 500Hz puce tone in females

Subject MLgoigit(hiTgrSloii B ) om0 a5
1 10 10
2 12.5 12.5
3, 15 12.5
4 15 12.3
5 12.5 10
6. 15 12.5
7. 10 10
8. 10 7.5
9. 10 7.5
10. 12.5 10
Mean 12.25 Mean 10.5
Standard 2.1 Standard 1.87

deviation deviation




Tabl e-3: Anplitude of |1l peak when right ear was tested
usi ng 2000Hz | ogon stimulus at 80dB for 2048
sanpl es - nal es.

: I ntensity of anplitude in Lat ency
Subj ect s st i mul us. uVv
1. 80 dB 0.74 3.2
2. 80 dB 0. 56 3.4
3. 80 dB 0.52 3.3
4., 80 dB 0.30 3.3
5. 80 dB 0. 40 3.2
6. 80 dB 0.20 3.2
7. 80 dB 0.28 3.3
3. 80 dB 0.30 3.5
9. 80 dB 0. 26 3.4
10. 80 dB 0. 36 3.4
Mean
Val ue of
anpl i -
t ude. 0. 39
St andard
devi a-

tion 0. 16




Tabl e-4: Anplitude and Latency of 111 peak of SSER when
tight ear was tested using 2000Hz | ogon stimul us
at 80<dB for 2048 sanples - females.

smjects IO Apde ey,
1. 80 dB 0. 28 3.2
2. 80 dB 0.52 3.0
3. 80 dB 0.24 3.2
4. 80 dB 0.54 3.2
5. 80 dB 0.54 3.2
6. 80 dB 0.50 3.2
7. 80 dB 0. 36 3.1
8. 80 dB 0. 60 3.0
9. 80 dB 0. 56 3.2
10. 80 dB 0.42 3.4

Mean val ue
of anpli -
tude. 0. 46

St andar d
devi ati ons 0.11
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3. Correlation of MLD (N _so) condition and -0.1839
amplitude of III peak in males.

4. Correlation of MLD (N, So) condition and -0.5769
amplitude of III peak in females.

From the results it is evident that there is no correla-

tion between the MLD values in both the conditions i.e. NoS,

and N SO and the change in amplitude of III peak of BSERA.

Discussion

some of the earlier studies relating the magnitude of
MLD and the amplitude of III peak of BSER have arrived at
some correlation between the 2 measures. But the present
study has shown a negative correlation between there 2 values.
However this result can be justified if the intracranial
recording of ABR by Moller and Jannetta (1982, 1983) are taken
into consideration. They have reported that When a recording
electrode on the 8th nerve is moved from a location near the
porus acousticus to a location that is close to the brain stem,
the amplitude of the potential decreases and the shape of the
potential changes. The potentials recorded from the 8th nerve
near the porus acousticus have shorter latencies than do those
recorded from the nerve at a location near the brain stem. In
addition, when responses are recorded near the brain stem a slow
negative potential is seen to follow the sharp negative peak

and a 2nd negative peak is seen about 1lms after the 1lst negative
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peak. This 2nd negative peek is nost |ikely generated by
second order auditory neurons |ocated in the cochlear nucl eus
while the slowpotential is probably generated by dendrites

i n the coehi ear nucl eus.

The cochl ear nucleus in snall animals dom nates the
brain stemand is |located near the entrance of the 8th nerve,
but in manis a conparatively snall part of the brain stem
and i s pushed back words by the larger inferior cerebellar
peduncle. It is therefore, difficult to gain direct access
to the cochlear nucleus of man in a lateral approach. So
Mol Il er and Janetta (1982) concluded that 2nd peak is |ocated
in the brain stemand not in the nerve trunk al ong which t he
el ectrode i s noved. Wien these intracranial recordings are
conpared to the ABRs recorded sinultaneously from scal p el ec-
trodes, this peak is seen to appear with the sane |atency as

does peak Il of the ABR

They al so reported that in a patient who was operat ed
upon for a tunor of the 4th ventricle it was possible to obtain
direct access to the nedial side of the cerebellar peduncle
and thus the cochlear nucleus or its vicinity(Mlier and Jannetta,
1933). Recordings fromthis |ocation showed a potential wth
a large negative peak the latency of which was simlar to this
2nd negative peak in the recording fromthe root entry zone of

the 8th nerve. The initial positive deflection seen in the
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recording is assunmed to have originated in the proxi nal
portion of the auditory nerve, where it enters the cochl ear
nucleus . It nmay therefore be assuned that thia second
peak is generated by secondary auditory neurons |located in

t he cochl ear nucleus. This |l ends strong support to the
hypot hesi s that peak Il is generated mainly in the cochl ear

nucl eus. (Fi g- 3)

Also the fact that peak Il has a nmuch |arger anplitude
than peak Il support the hypothesis that peak Il is generated
by a relatively large nucl eus. such as the cochi ear nucl eus.
Therefore the present study shows that there is no one to one

correl ation between M.D val ues and BHER ||| peak anplitude.
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SUMMARY AND CONCLUSIONS

Few of the investigators have stated a relationship
between MLD values sad the amplitude of III peak of BSERA

in the past.

The present study was conducted to determine whether
any significant correlation existed between the magnitude
of MLD and the amplitude of III peak since there is a relation-
ship between SOC and III peak of BSBRA and also between SOC

and MLD.

20 normal hearing subjects (10 males and 10 females)
with no history of otological problems or any other serious
illness ware selected. MLD values for 500Hz pure tone in
both NoS_  and N, SO conditions were determined for all the
subjects using the GSI-10 audiometer. Following this, the
amplitude of III peak of BSERA was determined using model
TA-1000 for 2000HZ logon stimulus at 80dB HL. The tests were
carried out in sound treated rooms of All India Institute

of Speech and Hearing.

The data collected was subjected to statistical analysis.
Correlation between the 2 measures considered was determined

using product movement correlation.
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The results showed that no significant relationship
exi sted between the nmagni tude of :MD and the anplitude of
Il peak of BSERA. This nmay be attributed to the present
hypot hesi s that both M.D and Il peak do not have a common
origini.e. in SOC as it was previously assuned. Recently
fromthe work of Mdller and Jannetta (1983)it was been
assuned that |1l peak arises fromthe cochl ear nucl eus
instead of from SOC This assunption | eas a strong support

to the result of the present study.
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