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| NTRODUCTI ON

The acoustic reflex is a contraction of the mddle ear
muscl e induced by an intense auditory stinulus. The reflex
arc is a polysynaptic network of relay stations conprising
both ipsilatral and contralateral path ways. Effective
stimulation of either side should result in a consensua

nmuscl e contraction is a normal system

The el ectroacoustic immittance audi onmetry has becone an
inmportant addition to clinical audioligical test equipnent,
nmeasurenent of the acoustic reflex has gained acceptance as
a valuable diagnostic tool in todays audiological test
battery. At present there is nmuch descriptive information
regarding the acoustic reflex (A R) response (Jerger, 1970:
Lobberstonetal: 1968: Northen and Downs, 1974 Jerger etal.
1974)

Three <characteristics of the the stapedial reflex are
routinely wused in "site of lesion" testing to distinguish
cochlear from retrocochlear or central l|esions. Specifically
these includes 1) abnormal reflex decay, 2) elevated reflex
t hershould and 3) abnormal reflex growth. Two additiona
par anmeters presently bei ng eval uat ed for clinica
application are, 4) reflex relation phase and 5) acoustic

reflex Iatency.



Wiile substantial normative data have been accunul at ed
on the acoustic reflex threshold there has been little data
accunul ated on the l|atency paraneter of the acoustic reflex,
latency will vary as a function of the nmethod as by which
the acoustic reflex threshold S defi ned. Severa
definitions of the acoustic reflex |atency have been
suggested (colletti-1975, sunder |and, 1974, strasser 1975,
Mol | er, 1962: Borg 1972: Liden etal: 1974). Latency like
acoustic reflex threshold nay be altered by certain
pat hol ogi cal condi tions of t he audi tory system
(Norris, 1974: col 1tti e-1975strasser, 1975). Clinically a
change in latency nmay be pathagnomc if the change occurred
prior to onset of nore obvious synptons, aadiologica
evaluation of latency paranmeter couid provide diagnostic
i nformati on. Consequently there is a need for a uniform and
specfic definition of acoustic reflex |atency parameter in

normal human audi otory system

The effect of the acoustic signal on the |[|atency

paraneter has not been throughly studied. Dolls (1964, 1973)
found the duration of the latent peroied was inversely

proportional to the strength of the acoustic stimnulus.
Suderval ond (1974) found that Latency peroid increased as

the rise time of a 1000 h2 acoustic signal increased.



The purpose of the present study was to specify the
acoustic reflex latency in humans wth Sensory neural
(Cochlear inpaired) hearing loss cases and to conpare them

with those of the normal auditory system



REVI EW CF LI TERATURE

The Concept of inpedance was first applied to clinical
audi ol ogy by Metz in 1946. | npedance was neasured using an
el ectro - nechanical bridge. Devel opnment of elelctro
acoustic inpedance bridges led to wi despr ead use of
acoustic inpedance bridges led to wde spread use of
i npedance audi onetery and acceptance of this technique as an

integral part of the clinical audiological test battery

(Jerger, 1975). Inpedance may be defined as a conplex rates
of '2' vector quantities; force or pressure and flow of
ener gy. Any change in properties of the mddle ear system

is reflected by impedane change at the tynpanic nenbrane
(Lilly, 1972) . The electro-acoustic inpedance bridge
nmeasures changes in sound pressure level (SPL) with in the
occluded ear canal . Any change in the volune of this
closed cavity results in a change in the SPL with in the
cavity. Contraction of the intra-aural nuscles causes a
change in the acoustic transm ssion properties of the mddle
ear resulting in a change in acoustic properties
of the occluded ear canal. The subsequent change in SPL is
recorded by a mcrophone in the" «closed" cavity and
delivered to a wheat stone bridge circuit & a voltage neter.
The resulting deflection of the neter is a recording of the
intra-aural muscle activity (Jerger, 1970, Klockuff, 1961).

Acoustic inpedance neasurenents give an indirect indication



of changes in mddle ear inpedance (eg : nmuscl e
contraction). It has been established that this indirect
measures s a valid way of studying mddle ear nuscle

reflex activity.

The acoustic reflex is a bilateral unconditioned nuscle
reflex, that occurs in response to loud acoustic stimuli.
Upon contraction the stapedius nuscle pulls on the stapes
resulting in the inpedance change of the mddle ear system
(Metz, 1946, Jepsen, 1963). Absence of the reflex is
associated wth abnormalities in the peripheral and centra
auditory system The work of Jepsen (1963) & Kl ockhoff has
shown that contraction of the stapedius nuscle alone in
response to intense acoustic stimulus is responsible for
the change in inpedance at the tynpanic nenbrane in humans.
Contraction of both the tensor tynpani nuscle and the
st apedi ous muscle nmay be elicited by non - acoustic
stimuli,such as tactile stinulation near the auricle, air
jet stinulation,electric shock and anxiety arousal stimuli

(Kl ockhof f, 1961, Fu etal., 1975, Liden etal., 1970).



Paranmeters of the Acoustic Refl ex

Acoust i ¢ Refl ex Threshol d

The acoustic reflex threshold varies with the type of
acoustic stimulus and the age of the subjects. A nunber of
studies have established that the ART for white noise is
lower than the ART for pure tones stimnulation. (Dollos, 1964,
Pertson & Liden, 1972; N eneyer & Sesterhenn, 1974; Jerger
et al, 1974).

Threshol d nmeasurenents of the acoustic reflex in human
with normal auditory function above denonstrated that the
mean ART range is from84db to 96 dB SL for pure tones, 250
Hz through 4000 Hz, reflex thrhesholds have been found to
be age dependent and are elevated in young population (New
born to 20 years and are reduced in older population (60

- 80 yrs) (Jerger, 1972, Habener & Synder , 1974, Jerger et
al 1974).

Studi es have established the utilization of the ART by
varying stimulus type and intensity as a clinical tool for
predi cting hearing threshol d. Nei meyer & Sesterhenn (1974)
conpared ARt for white noise, pure tones and 24 pure tones
m xture (one single tone at every critical band wdth) in

normal individuals and those with sensorineural hearing



loss. The authors suggested nethods for cal cul ating hearing
threshold based on conparison of (ART) obtained wutilizing
different stimuli, Jerger et al (1974) in a subsequent study
used the difference between ART obtained with broad band
filtered noise, pure tones to predict severity of loss (eg.
nor mal , mld, noderate, severe, profound) wusing this
technique it was possible to ascertain information about the
configuration of the audionetric contour. This technique as
suggested by N eneyer & Sesterhen (1974) and by Jerger et al
(1974) nmay have inportant potential application in testing

infants and other difficult to list patients.

Anpl i tude of the Acoust ic Reflex

The anplitude of the acoustic reflex has dynam c range
of 30dB between threshold level & saturation threshold. | t
is both frequency and age dependent, Anplitude of other
reflex is greatest at 2000 Hz & least at 4000hz. The
population in the age span of 20 - 40 years & exhibits the
nost consistent anplitude frequencies of 500, 1000, 2000 &
4000 Hz. (Jerger, 1972; Havener & Sngder, 1974).

The extent of inpedance change at the t ynmpani c
menbrane when nmeasured by the acoustic inpedance bridge is a

direct reflection of the nmagnitude of the acoustic reflex.



Acoustic Refl ex Decay

Decay of the acoustic reflex is the time 1in seconds,
that is required for the response anplitude to be reduced by
50% The preci se mechani sm of decay is not known but the
frequency dependent characteristics of the acoustic reflex
decay indicates the nechanism in the afferent portion of the
acoustic reflex arc (Anderson et al, 1970). Such decay has
been shown to exist in normal ears centered around 4000Hz,
However, it is wvirtually non existent at 500 & |QOOOHz
(Habener & Synder, 1974). Several researches have shown that
the 4000Hz area of the basilar nenbrane is the area nost
sensitive to damage by noise, drugs and other ototoxic
agents (Johnsson, 1971, Johnsson & Hawkins, 1972a, 1972b ).
This may be partial explanation for abnormalities of the
acoustic reflex at 4000Hz in normal hearing individual. The
reduction of neural elenents seen in such cases in absence
of any definable pathological state may explain reflex decay

in normal hearing individuals at 4000 Hz.

Rise tine of the acoustic reflex:

A review of the bio acoustic literature regarding the
rise tinme of the acoustic reflex indicates that this
paraneter has been studied as part of the initial response

of the acoustic reflex. Rise response to change form 10% to



90% of nmaxinum response anplitude. This sanme definition
wll be wused to describe the rise tinme of the acoustic
reflex. Collectti (1974, 1975) used a strip charb recorder
connected to the output of an inpedance bridge to study the

acoustic reflex in a normal & abnornmal human popul ati on.

Colletti observed a slowrise in sone patients with
multiple sclerosis. This alternation in rise time differs
mar kedly from nornal and cochlear inpaired ears which
exhibited a rapid rise time once nuscle contraction began.
This change in acoustic reflex rise tine should be studied
further as it relates to acoustic reflex latency. As such

it is nmost inportant for it to be defined accurately in a

gquantitive manner.

Acoustic reflex latency

Latency is the time, in seconds, it takes a biologica
system to respond to an appropriate stinmuli. Latency of the
acoustic reflex is the tinme taken for the mddl e ear nuscles
to contract fol |l owi ng acoustic stinul ati on. Sone
researchers (Mdller, 1972, 1974; Borg, 1972; Liden etal.,
1974) describe Latency as the tinme, in seconds, from stinulus
onset to the tine when the acoustic reflex has attained 10%

of maxi mum anplitude Colletti (1974, 1975) defines Lateney



as the period from signal onset to 5% of maxi num i npedance
change, while Suderland (1974) & Strasser (1975) have
suggested neasuring Lateney from signal onset of t he
begi nni ngs of inpedance change. Consequently it becones

awkward to conpare results from various reports.

Latency of the acoustic reflex has been neasured by
di rect observati on (Luscher, 1929) el ect roonyogr aphy
recording of the cochlear mcrophone & observation of
acoustic inpedance change (Dollos, 1964), using acoustic
i npedance changes to neasure acoustic reflex lateney in
human subjects, Dolls (1964,1973) found the duration of the
| atent period was inversely proportional to the strength of
the acoustic stinulus. Additionally, he reported a variation
in i ndi vi dual response |latencies. These qualitative
observations are <consistent wth data reported by Borg

(1972,1972 a) in animal experinments.

Dal | os described acoustic reflex as an asymetrica
response: that is it is a nonlinear response whose
characteristics depends on the direction (increase or
decrease) and magnitude of the eliciting stinmulus. The"on"
response of the acoustic reflex is nonlinear while the 'off
response because it behaves in a linear fashion (Dallos,

1964). The fact that the system is nonlinear means

10



the contraction process differs fromthe relaxation process.
Research has indicated that |atency paraneters contain
important biologic information and can be used as sensitive
indicators of disease status (Colletti,1974,1975, Norris,
1974, Strasser 1975).

Norris etal (1974) wused an ordered series of Latency-

measur es in an effort to find nethod of eval uati ng
differences between a "cochlear inpaired and a nornal
popul ation". Their approach is graphically illustrated in

Fig (1) and includes definition of five different Latency

val ues. Latencies were defined as foll ows

L1 = Latency fromonset of stinulus to initial refl ex
response.

L2 = Latency from initial response to peak of t he
response.

L3 = Latency from response peak to point were reflex which

is 95%return to baseli ne.

L4 = Latency from cessation of stinmulus to 95% return to

basel i ne.

(Definitions of Latency paraneters of the acoustic reflex,

fromNorris, 1974.)

11



FI GURE 1

DEFI NI TION OF LATENCY PARAMVETES OF THE ACOUSTI C REFLEX
FROM NORRI S. 1974
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L1 = Latency fromonset of stinmulus to initial refl ex

response.

L2 = Latency from initial response to peak of t he
response.

L3 = Latency from response peak to point where reflex

reachs 95% return to base |ine.

L4 = Latency from cessation of stinmulus to 95% return to
base 1ine.

L5 = Latency total response tinme, L2 plus L3

Fig. (2) shows the definitions of the acoustic reflex

paraneters as given by Colletti.

Norris Etal, (1974) elicited the acoustic reflex with a
1000hz stimulus at an intensity |1Qdb above clinical
t hreshol d. Recording were nmade using an el ectro-acoustic
i npedance bridge (Madsen) and a two channel strip recorder

Latencies were neasured from stinmulus onset. The chief
differences between the two populations studied was in

relaxation tine of the reflex.

13



FI GURE 2

DEFI NI TI ONS OF ACOUSTI C REFLEX PARAMETERS AS DEFI NED BY
- COLLETTI
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L5 = Total response tinme , L2 plus L3.
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The "COOCHLEAR | MPAI RED" popul ati on showed a significant
difference in L3, L4 and L5 values, exhibiting |onger
latencies in all cases. Norris (1974) felt L3 was the key
variable since all contribution of the contraction phase had
been elim nated. Norris (1974) hypot hesi zed that the
Cochlear inpaired ear showed delay in neural response to
cessation of the stimulus. If latency is to be used to
detect differences between nornal and abnormal auditory
mechani sns, it is necessary to quantitative describe all

| at eny paraneters of the acoustic reflex , The nonlinear

portion of the response nust be investigated as well as
differences - in relaxation of response as noted by Norris
Etal (1974).

Colletti (1974) has attenpted to standardise t he
paraneters of acoustic reflex response. He defines severa
| ateny periods as described in fig(2) and considered 3

par anet ers.

Onset latency, rise tinme, and anplitude to contain
important biologic information. Colletti' (1974) studied
these latency paraneters with varying intensities of step
stimulus of four frequencies 500, 1000, 2000, and 4000
Hz).He reported that these three paranmeters are function of

stimulus intensity

15



The definitions are

Onset Latency

The tine interval between onset of stinmuli and 5% of

the maxi mum anplitude if the response
Rise tine

The tinme required for the response to rise from 10 to

90% of its final val ue.
Anmpl i tude

Expressed in arbitary units as width of its response

at steady state.

Of set Latency

Time interval for the response to fall to 95% of its -

val ue after cessation of the sti nul us.

Decay tine

The time interval between 90% to 10% of the anplitude

of the response after cessation of the stinulus.

Strasser(1975) used a 1000 Hz acoustic stinmulus to
«

elicit acoustic reflex in normal subjects and subjects wth
acoustic neuromas . He found that the subjects wth

acousti c neuramas exhibited initial l|atency that were

16



30 nsec. longer than the nmean latency value for the nornal
subj ect s. Latency in strasser's study was defined as the

period from signal onset to beginning of initial response.

It has been suggested by a nunber of investigators that
onset of the acoustic reflex may be a sensitive indicator of
of retro cochlear pathology (RCP), (Cems, Sarno 1980,
Mangham ,etal 1980 , Hess, 1979: Bosatra etal 1975, 1976).
Both Cems and Sarno (1980) WMangham etal (1980) have
reported a delayed onset lateny in the effected ear of
patients with 8 nerve tunors. Hess (1779) found del ayed
out set latencies 1in patients with nultiple scleroris and
Bosatra etal (1975,1976),as well, for patients wth various

brai nstem | esi ons.

Jerger and Hayes (1983) also reported a delayed onset

atency in patient 8th nerve tunors in the affected ear.

Signal paraneters and the Acoustic Refl ex

The different paraneters of the acoustic reflex are
i nfl uenced by wvariations in stinulus par anet ers (eg
intensity, duration, frequency, rise time). Dupesland &
ZW sl ocki (1971) found stimulus duration had a definite
effect on the reflex* threshold. As stimulus duration

increased,the intensity needed to elicit the acoustic reflex

.17



decreased. They attributed this occurrence to tenpora
summation occurring at or below the level of the superior

olivary conplex in the acoustic reflex arch.

Wodford etal., (1975) have investigated the threshold
of the reflex as a function of stinulus duration. Measuring
clini cal reflex thresholds,this group reported ART was
dependent on duration of the stinulus. They found variations

of as nuch as 30 db over a 10-500 nsec range of stinmulus

dur at i on.

Sunderland (1974) wused as 1000 Hz tone wth varying
rise tinmes to elicit the acoustic reflex in a group of
nor nal subjects. He found that the lateny period increased
as the signal rise tinme increased. They attributed this
occurrence to tenporal summation occurring at or below the

level of the superior olivary conplex in the acoustic reflex

arc.

Fertitta & Martin (1973), Borg (1982), & Corga &
Stel mmchowi cz (1983) all noted longer onset |atencies as

frequency increased.

Church & Cudaly (1984) reported that the onset slope of
the reflex elicited by a 500 Hz signal was steeper than the
sl ope produced by a 2000 Hz signal although the initial

onset lateny was simlar for both signals. Finally Bosatra

18



et al (1976) conparing |atencies eqivallent sensation |evel
(SL) noted a curious interaction betweenthe sensationl |evel

and the puretone vs broad band noise latency difference . At
a sensation level of |QdB the noise signal generally showed
a shorter latency than the 500 hz signal, but at sensation
| evel s of 20 and 30 dB, the difference was in t he
opposite direction i.e., the latency for the noise signa

was |onger than for the 500 Hz signal.

19



METHCDOLOGY

The nmethodology for the present study is described

under the follow ng headi ngs.

1) Subjects

2) Instrunentation

3) Calibration

4) Test environnent and

5) Test procedure.

Subj ect s

The subjects for this study were of two groups, group
(1) consisted of 30 adults; 15 female and nale patients
each, wth bilateral sensory neurol hearing inpairnment,
with mnimal to noderate degree. The age group being 18 to

28 and the mean age 23.

Goup ( 2) consists of 30 nornmals the group being 18
tO 28 years and nean age being 23 years. Al subjects were
sel ected on the basis of positive otologic findings, nornal
m ddl e ear pressure and tynpnonetric curves and the presence

of an acoustic reflex at 500 hz & 1000 hz.

| nstrunent ati on

A di agnostic audi oneter nodel G ason Stadler instrunent-10



was used to establish all pure tone air and bone threshol ds,

usi ng TDH 49 transducer's.

Tympnoneteric curves, acoustic reflex latency data
were obtained wusing acoustic immtance device [ Grason
Stadler Instrument-33 ] which is a mcroprocessor based
instrunment which has facilities for conplete automatic or
manual di agnostic testing of m ddl e ear function
Adm tt ance (y) and its conponents, suscept ance (b)
conduct ance (G, acoustic reflex and acoustic reflex

| at ency.

Cal i bration

An audi onet er [ Grason St adl er I nstrunent - 10]

calibrated according to I SO standards was done.

Grason Stadler Instrunment-33 mddle ear anal yzer
versi on- 2 was calibrated according to t he st andar ds
specified in the manual, prior to and during the study.

The audi ometer was al so calibrated using sound level neter
(b& 2230) and a m crophone (b& 4144). The calibration of
the transducer (earphone) output has been acconplished wth
the help of artificial ear (b& 4152) along with the sound

level meter of mcrophone of 1 inch and earphone (TDH, 39 p)



Test Envi r onnent

The test was conducted in an air conditioned sound
treated room The environnental conditions like tenperature
( 85 F) and the humdity conditions were with in specified
[imts. The noise levels were neasured using a sound |evel
nmeter (B& 2209).octave filter set (B& 1613) and a
condenser m crophone (B& 4165), and the noise levels were

with in permssible limts as per ANSI 1977 specification.

Test procedure

Initially puretone air and bone threshold wer e
established and routine inpedance neasures obtained using

GSI-10 to GSI-33

Conformation of cochlear pathology was done wusing
speci al test |like Tone delay test and supra threshold

adaptation test for group |

Acoustic reflex |atency

The patients was seated confortably. The probebox
was attached to the velcrostrip and placed on the shoul der
of the patient. The correct size of ear tip was selected
and securely inserted into the ear canal to obtain an

airtight seal.

22



The acoustic reflex latencies was established for 500
Hz and 1000 Hz tones with a stinulus on tinme of 200 nsec and
300 nsec and the acoustic signal had a duration of 1000
nsec. A probe tone frequency of 226 Hz was used and the
slimuli was presented at 10 db above the established
acoustic reflex threshold [ [ Colletti (1974) assets that 10
dB above reflex threshold is the best, nost sensitive |evel
of which to test variation in the tonicity of the stapedies

nmuscle reflex ].

23



RESULT AND DI SCUSSI ON

The purpose of the present study was:

(i) To investigate acoustic reflex latency in Cochlear

i mpai red cases.

(ii) To conpare the acoustic latency in humans with nornal
hearing and cochlear inparid in the subject aged 18 to

28 years.

The data was collected based on the nethodol ogy gi ven
in the previous chapter. These data were subjected to
stati sti cal analysis wusing paraneteric statistical test

paired and unpaired't’' test. (Garret 1966)

The parameter considered in the present study were
contral ateral acoustic reflex threshold (Latency) on tine

of the sti nmul us.

The result and discussion regarding each paraneter

studied are presented as foll ows.

Table 1. Normative data of acoustic reflex latency for

normals in the age range of 18 to 28 years.

24



Tabl e 2: Normative data of acoustic reflex latency for
sensory Neural (Cochl ear i npaired) heari ng

inmpaired in the age range of 18 to 28 years

The Tables 1 and 2 summarise the result of acoustic reflex
latency testing in normals and sensory neural (cochl ear
i npai red) hearing loss groups. The nean, standard deviation

and range for latency on- tinme and frequency are shown

The data obtained fromtable 1 and 2 were exam ned
over al | and statistical analysis was performed wth the
assistance of a personal conmputer . Data for the nornal
group, group 2 (control) were analysed independently and
then the sensery neural (cochlear inmpaired) hearing |oss

group, group 1, and then conpared using 't'test.

Results of 't'test made no significant def erence
between the normals and sensory neural (Cochlear inpaired)

hearing |oss group.

Table 3, represents the mnean values for each |atency
conditions ‘'values and probability illustrating that all
mean values for the sensory neural Cochlear inpaired group

are near same as those of the normal group and since the

25



probability wvalues are greater than 0.05 level there is no
significant difference between the normal and Sensory Neural
(Cochlear inpaired) group. This study goes in agreenent
wth the study by dems J.D (1980) and Sarno. C (1980)
and is in contrast with Norris . T (1974) Stelnmachow cz. P.,

(1974) Bowing .C (1974) and Tayl or.D(1974) .

26



Table |: Data of acoustic reflex latency (|n ms) for normals
in the age range of 18 to 28 years

Acoustic L1 L2 L3 L4
si gnal
a) 200 ns(500 Hz)
Mean 91.33 156 . 03 281 .77 107 .70
SD 16. 32 17 .35 103. 49 60. 69
M ni nun 56. 00 120.00 38.00 28 .00
Max i mum 128. 00 208 .00 528 .00 276 .00
b) 300 nms(500 Hz)
Mean 95. 17 166 . 47 296 . 13 120. 83
SD 17. 26 46 .74 87 .04 43 . 46
M ni mum 68. 00 72.00 82.00 30.00
Maxi num 146. 00 266 . 00 560 .00 286 .00
c)200 ns (1000 Hz)
Mean 95. 10 162 .87 262 .50 148 . 87
SD 21.72 20. 14 90. 38 46 . 87
M ni mum 60. 00 118 . 00 160. 00 56 .00
Max I nrum 152. 00 252 .00 570.00 272 .00
d) 300 ns (1000 Hz)
Mban 97. 53 212.70 278 . 10 115. 90
SD 22.92 46 .22 74 .57 31.71
M ni mum 54. 00 110. 00 104 . 00 48 .00
Maxi mum 168. 00 272 .00 552 .00 210. 00

Where, Ll=Latency from onset of stimulus Lo initial reflex
response) ie. 10% on time.

L2= Latency from response poak Lo point where reflex
reaches 90% return to base line ie. 90% on tinme.

L3=Latency from cessation of stimulus to 90% ie. 90%
off time

L4= Latency from cessation of stimulus to 10% ie 10%
off tinme.



Table Il: Data of acoustic reflex latency (in ns) for sensory
neural hearing inpaired (cochlear pathology) in the age range
of 18 to 28 years.(Goupl)

Acoustic L1 L2 L3 L4
si gnal
a) 200 ms(500 Hz)
Mean 95. 83 161. 67 287. 88 109. 75
SD 13.74 27.21 128. 05 28. 86
M ni mun 62. 00 72.00 124. 00 55. 00
Maxi mum 123. 00 220. 00 514. 00 180. 00
b) 300 ns(500 Hz)
Mean 97. 82 175. 57 299. 95 133. 57
SD 17. 33 41 . 34 110.21 34. 86
M ni mum 54. 00 108. 00 34.00 72.00
Maxi mum 136. 00 274.00 516. 00 258. 00
c)200 ms (1000 Hz)
Mean 100. 08 170. 68 285.72 155. 28
SD 19. 61 22. 87 108. 10 38. 48
M ni mum 64. 00 104. 00 142. 00 82. 00
Maxi mum 134. 00 244. 00 584. 00 284. 00
d) 300 ms (1000 Hz)
Mean 104. 97 222.75 273. 63 132. 70
SD 28. 48 27. 27 92.75 36. 30
M ni mum 58. 00 142. 00 88. 00 68. 00
Maxi mum 168. 00 268. 00 536. 00 261. 00
Wher e LI = Latency fromonset of stimulus to initial reflex

response ie. 10%on tinme.

L2= Latency from response peak to point where reflex
reaches 90% return to base lino io.

90% on tine.

L3= Latency from cessation of stinmulus to 90% ie.90%

off tine

L4= Latency from cessation of stimulus to 10% ie.10%

off tine.



Tablelll: Mban, '"t' value and prpbability of acoustic reflex
| atency data between Normals and Sensory noural
(cochl ear pat hol ogy) hearinigloss groups in the
age range of- 18 to 28 years

Acousti c Mean Mean t Probabi |'i ty
si gnal (Nor mal s) (Abnor mals) val ue
A) 200ns(500 Hz)
L1 91.33 95. 83 -1.7200 0. 0908
L2 156. 03 161. 67 -1. 3657 0. 1772
L3 201.77 287. 88 -0. 3114 0. 7566
L4 107.70 109. 75 -0.2771 0. 7826
D) 300nms( 500 Hz)
L1 95. 17 97.82 - 0. 8980 0. 3728
L2 166. 47 178. 57 -1.6578 0. 1027
L3 296. 13 299. 95 -0. 2621 0. 7942
L4 120. 83 133. 57 -1.7923 0.0782
C) 200nsC 1000 Hz)
L1 95. 10 100. 08 -1. 4502 0. 1523
L2 164. 87 170. 68 -1.6068 0. 1134
L3 268. 50 285.72 -0.9377 0. 3522
L4 140. 87 155. 28 -1.9234 0. 0593
D) 300nms( 1000 Hz)
L1 96. 53 104. 17 -1.4498 0. 1524
L2 212.70 222.75 -1.5965 0.1323
L3 278. 10 273. 63 -0. 2855 0.7763
L4 115. 90 132. 70 -2.5965 0. 0119
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DI SCUSSI ON

The purpose of the study was to see if there was any
difference the acoustic reflex latency in nornmals (Males &
femal es) and sensory neural (Cochlear inpaired)hearing |oss
group (males and fermales) in the age range of 18 to 28

years.

And to establish a data for sensory neural (cochl ear

impaired) hearing loss group for the age range of 18 to 28

years.

This study has showed no significant difference between
the normal and sensory neural (cochlear inpaired) gr oup.
This study is in contract to Norris. T, Stelmachow Bow ing
and D. Taylor (1974) who found no deference in the
initial portion of the reflex response, especially LI and L2
and found significant difference between normal and sensory
neur al (Cochlear inpaired) group in L3 and L4 and they
conjectured that the difference observed between the two
group are associated with the Cochlea. (Norris etal., 1974)
Cause cochlear inpaired ear shows a delay in neural response

to the cessation of a stinul us.

Present study 1is in agreement with Clems and Sarno
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(1980) and Strsser (1975). Cdems and Sarno (1980) found
Cochlear group of known etiology and Cochlear group of
unknown etiology falls wth in nornal [imts. They
interpreted their findings as faster neural conduction tine
and this reduction in latency probably reflects recruitnent
whi ch woul d be equivalent to l|latency reduction by testing at

a higher sensation |evel
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SUWARY AND CONCLUSI ON

The present study ained to find the difference between
normal s and sensory neural (Cochlear inpaired) hearing |o0ss
in terns of acoustic reflex latency in males and fenales
adults in the age range of 18 to 28 years and to establish
a normative data for sensory neural (Cochl ear i npaired)
hearing |oss cases. This study was carried out in a sound
treated test room , \Were anbient noise level nmet the [SO
(1969) criteria. Atotal of thirty adults ( 15 males and 15
females)wthin the age range of 18 to 28 years having
sensory Neural (Cochlear inpaired) hearing loss (Goup 11)
and thirty normal adults (15 nmales and 15 fenmales)(Goup 1)

wer e taken for the study.

These subjects were tested using mddle ear analyser
(1731-33) on 60 ears (30 right and 30 left) at a pressure

rate of 200 dapa \second for a 226H2 probe tone.

A carefully controlled and nonitored 500 Hz and 1000 Hz
acoustic signal wth tw different on tinme (200 ns and
300nms) was presented 10 dB above each subjects clinical
reflex threshold. The acoustic reflex latency response was

obtained on a screen and |ater anal ysed. Mean values and
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standard devi ati on for the latency par aneters wer e
det er m ned. The results were subjected to statistica

analysis using parametric statistical test paired and
unpaired 't' test. The following conclusions were drawn

based on the statistical analysis.

1. There is no significant difference in the latency values
for normals and sensory neural hearing loss (Cochlear
inpaired)with respect to 500 hz and 1000 hz tone with a

stinmulus on tine of 200ns and 300ns.

2. The dat a for acoustic reflex | at ency t hreshol d
obtained wusing the mddle ear analyses (GSI-33) for
sensory neural (Cochlear inpaired) hearing loss in the
adults age ranging from (18t028 ) years are depicted in

tabl e 2.
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APPENDI X - |

The BSI 33 version 2 Mddle Ear Analyzer (MEA) is a high

tech, mcroprocessor - based adm ttance instrument designed
to be used in a clinical or research setting. It contains
t ot al capabilities for conpl et e, automatic or nmanual

di agnostic testing for analysis of mddle ear function.
Adm ttance <Y), and its conponents susceptance (B) and
conductance (G), may be neasured with probe tone frequency of
226 Hz, 678 Hz and 1 KHz. The extensive battery of test node
choices include diagnostic tynpananetry, acoustic reflex
threshold and decay neasurenents, eustachian tube function
testing, screening tynpanonetry, acoustic reflex |atency
testing, acoustic reflex sensitization and nultiple frequency
tynpanonetry (250 Hz to 2 KHz). The operator has a choice of
3 mountings to support the probe box; the standard clothes
clip, as an optional operator wist attachnment. The probe
box has two LEDs to indicate test status and also a right and
left switch to designate the ear to be tested. The GSI - 33

cal cul ates gradient as the average of the conpliance points

at an interval of plus or mnus 50 dapa. In GSI 33 the
contral ateral stinmuli is presented through an insert
receiver. GSI-33 was cal i brated accordi ng to the

specifications given by ANSI S3.39-1987), ANSI S3.6-1969, (R
1986), |EC 645-1979, IEC 126-1961, |SO 389-1975 and UL 544

Li sted Hospital and Dental Equi pnment. (GSI 33 version 2 MEA
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I nstruction Manual, 1989). Mrre in depth analysis of the

acoustic reflexes, such as latency characteristics and the
effects of high frequency sensitization, is possible with
such sophisticated equi pnent. The need for manually witten
reports and bulky patient files even is being reduced. Test
data my be stored in instrunent nenory and recalled for
review prior to being transferred via an RS 232 interface to

a PC.
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APPENDI X- 1 |
Accept abl e Noise Levels for

Audi onmetry

(SPL - Sound Pressure Level)

Test Under ear phones
Frequency only (In dB SPL)
MX-41 AR cushi ons

Sound field or
bone conducti on
(in dB SPL)

Cct ave 1/3 Cct ave

Cct ave 1/3 Cctave

Band Band Band band
125 34.5 29.5 28.0 23.0
250 23.0 18.5 18.5 13.5
500 21.5 16.5 14.5 9.5
750 22.5 17.5 12.5 7.5
1000 29.5 24. 5 14.0 9.0
1500 29.0 24.0 10.5 5.5
2000 34.5 29.5 8.5 3.5
3000 39.0 34.0 8.5 3.5
4000 42.0 37.0 9.0 4.0
6000 41.0 36.0 0 -0
8000 45.0 40.0 20.5 15.5
Tabl e: Acceptable noise levels (in dB SPL) in audiornetric

test roons when testing is expected toreach '0'" dB

HL (Anerican National Standards

1977).

| nst i tute ANSI,



