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| NTRODUCTI ON

One of the nost inportant sense organs of human being
Is the ear. He can hear nost of the sounds produced surround-
ing his environnent through out the day and night.Normally
a human bei ng can hear by the nechani smof air conduction
as wel | as bone conduction. But nmost of the sounds are
transmtted through air conduction nechani smonly. Because
nmost of the sounds we attend are airborne and the mechani sm
itself is nore sensitive as such,

Sound waves in the air around us are directed by the
pinna in the external acoustic nmeatus, where they inpiage on
the ear-drum The ear-drumis than set into vibration by
t he moverent of the air particles. The vibration of the
ear-drumthen transmtted to the oval w ndowthrough the
nmovenent s of the ossicul ar chain.

As it goes to the oval w ndow the fluids (ecdol ynph and
perilynph) start noving in direction fromoval w ndow to
round wi ndow, hence the acoustical energy changesinto
el ectrical energy and those electrical inpules carry by the
auditory nerve to auditory cortex. If the mddle ear struc-
ture woul d have been absent in ear, then the sound woul d have
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been inpinged on the oval w ndow fromexternal canal directly.
As a result the acoustical energy reaching the inner ear
woul d have been | ess, because of the high inpedance charac-
teristics of the cochlear fluids. As Waver and Law ence
(1954) said the cochlear fluids have an i npedance appr oxi -
mately equal to sea-water namely 1.5 x 10° msec/n? . There-
fore, if the sound net the oval wi ndowdirectly only 0.1%
of the incident energy would be transmtted. As a whole,
t here woul d have been 35 dB transmi ssion [ oss (Smth 1968).
So the human ear has designed in such away that this ms-
mat ch of inpedance is being nmanaged by the structure, nanely
m ddl e ear and reduces the. transmssion [ oss by 25 dB
(Smth, 1968). Sound transm ssion suffres whenthe m ddle
ear function abnormally.

Abnormal function of the mddle ear is generally a
consequence of pathol ogi cal condition that m ght have existed
Init. Anabnornalityinmddl eear structureresultsin
changes is inpedance. Changes may be increase of inpedance
or decrease in inpedance. These changes in inpedance in the
basis of detecting m ddl e ear pathol ogy.

| npedance is nothing but a neasure ef the acceptance or
rejection of energy per unit tine. |npedance measurements to
di agnose pat hol ogi cal conditions of mddle ear is done on the
pl ane ef the tynpani c nenbrane. So, here inpedence nmeasurenent
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I S the acceptance or rejection of sound energy by tynpanic

nmenbrane per unit tine.

Al t hough i npedance neasurenent is used as a basis of
di agnosi s bat the outcone of inpedance neasurenent i nproves,
If it is used, along with other audiol ogical findings such

as, pure tone threshol ds.

This project has mainly dealt with the various types
of questions and answers of different aspects of inpedance
audionetry and tried to crystalize the concepts of inpedance

audi onetry.

(bj ectives of this project:

1. It can be used to get a basic concept about i npedance
nmeasur enent, principles and applications.

2. To get collective information about different aspects
of 'Inpedance audionetry test', so that this serves as
a guide for the trainees and exam ners.

3. It can be used to evaluate trainees after training
progr anme.

4. It can be used to nonitor student's know edge i n under -
St andi ng t he subj ect.

5. It can be considered as a reference for examner and

| Nt ervi ew pur poses.
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HISTORICAL BACKGROUND OF ELECTROACOUSTIC IMPEDANCE MEASUREMENTS

Test-1: |. Choose the correct answer:

Q1) Concept of acoustic inpedance was given by ..
a) Metz (1920)
b) Anderson (1969)
c) Webster (1919)
d) None of the above.

2) First acoustic inpedence bridge was constructed by ..

a) Schuster (1934)

b) Troger (1930)

c) Zw sl ocki (1957)
d) None of the above.

3) Zwislocki bridge is also called ....
a) Acoustical bridge
b) Electro-acoustic bridge
c) Mechani cal bridge.

d) None of the above.

4) First electracoustic i npedence bridge was constructed by. .
a) Jerger and Jerger (1960)
b) Terkildsen and Scott-N elsen (1960)

c) Anderson et al. (1960)
d)
5) First study on inpedance of the human ear done by
a) Met z c) Japsen

Nene of the above

b) Troger d) None of t he above.
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0.6) I npedance neasurenmentsin neonates was first done by.

a) Keith (1973) c) mCal (1973)

b) Jerger (1973) d) None of the above.
7) The term"tynpanonetry" was coined by ..

a) Jerger C) Hal | en

b) Li dend) Terki | dsen

8) Interpretation of tynpanogramusing gradient val ue was
recomrended by

a) Feldnman (1976) C) Br ooks (1969)

b) Liden (1974) d) Keith (1973)
9) Inflation deflation test was devel oped by ..
a) Jerger c) Liden
b) Bkuestone (1975) d) Keith
10) Pressure swallow test was devel oped by
a) WIlians C) Hal | en
b) Bl uest one d) Mtz

11) Differential ratio quotient was introduced by ..
a) Fi tz Zal and and Bal kany
b) Jerger and Jer ger
c) Liden et al.
d) Brooks et al.
12) Rsflex rel axationindex was contributed by .
a) Jerger (1975 c¢) Brooks (1974)
b) MmCall (1973) d) Norris, et al.(1974)



Test - 2:

| . Choose the correct answer:

0.1) First electacoustic inpedance bridge was constructed

in ..
a) 1959 C) 1961
b) 1960- d) 1962
2) The concept of acoustic inpedance was givenin ...
a) 1917 C) 1919
b) 1918 d) 1920
3} The first acoustic i npedance bridge was constructed in...
a) 1932 C) 1934
b) 1933 d) 1935

4) The first systematic study of theacoustic inpedance

of the human ear was taken up in ...

a) 1927 C) 1929
b) 1928 d) 1930
5) I npedance neasurenents in the neonates was first done
i n. .
a) 1973 C) 1975
b) 1974 d) 1976
6) Reflex decay test was introduced in..
a) 1970 C) 1972

b) 1971 d) 1973



7) Refl exrel axationi ndexwascontributedin.. 7

a) 1971c) 1973
b) 1972 d) 1974

8) The inflation-deflation test was devel oped in .

a) 1974c) 1976
b) 1975 d) 1977

9) Pressure- swallow test was devel oped in ..

a) 1973¢) 1975
b) 1974 d) 1976

10) Dignostic application of refl exes (Box pattern) was
givenin ..

a) 1975¢) 1977
b) 1976 d) 1978
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Test-3: Match the followng set ef contenporary workers

with their respective field of work.

Part-A
. Fl ednman
2. Liden, et el

[HEN

3. Colletti

. Bl ust one, Mol ngui st
Borg

. Norris, et el

. Djupsel and et el

4
5
6. Noneyer and Sesterhenn
7
8
9. Jerger, et el

10. Anderson, et al.
11. Nort hern and Downs

Part-B

(a) Ref | ex decay t est

(b) Eval uation of eustachian
t ube

(c) Refl ex neasurenent and
their characteristics
(dyMul tifrequency,tynpano-

metry
(e) Non-acoustic reflex

() TynPanpnetry and inter-
pretation.
Di agnostic application
(g)T ofgreflexesr?%ox pattern)

(h) Use of high frequency probe
tone in tynpanonetry

(i) Thresholds prediction from
refl ex measur enent

(j) Reflex relaxation index

(k) Physical vol une test.



PHYSICAL BASES OF IMPEDANCE MEASUREMENTS

Test-1 What, which tad why?

(1) What happens to the val ue of susceptance and conduct ance
when the punp speed is reduced from30 mmH,o/sec. to
1 nm Ho/ sec?

(2) Wisat happens to the conductance and suscept ance when t he
direction of pressure is reversed?

(3) Which conponent is represented as a function of pressure
i n a phase angl e tynpanogr an?

(4) Why does a nass dom nated systemmay not bei ng about
changes ia tynpanogram obtained with a 220 Hz probe tone?

(5) What exactly happens to the resonant frequency of mddle
ear in case of otosclerosis?

(6) Wy is the ossicular chain discontinuity detected better
by using 660 Hz rather than 220 Hz probe tone?

(7) State the symbol, unit and conputational fornula
for the fol |l ow ng:
(a) Admttance
(b) Conduct ance
(c) Suspect ance
(d) Egaival ent vol ume
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Test-2: Fill iathebl aks:

(1) HBetrical inpedance is a conplex ratioof. = .. . . to
theresulting........
(2) Mechani cal inpedanceiatheratioof ........ and ........
(3) Acoustical inpedance can be represented as the ratio
of pressureand ........
(4) Acoustic inpedance i a having two conponentsviz. ......

(5) Acoustic reactance conposed of ...... and .......

(6) ........ gives rise to negative reactance.

(7) ........ gives rise topositivereactance.

(8) ........ i s thereciprocal sof stiffness.

(9) stiffness reactanceis determned by ....... of mddle

. ear.

(10) When the val ues of reastance aad resi stance are given,
t he conpl ex inpedance may be conputed using the
formula .......

(11) O the two kinds of acoustic reactance . . = . . . I'S
predom nant at | ow frequencies

(13) ... .acoustic reactance is predomnant at high-
frequenci es.

(13) Susceptance in oto-admttance measurenents i s anal ogues
tothe....... I n i npedance neasur enent .
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(14) An otosclerotic ear increases the inpedance by
Increasing the........
(15) Changes in the nechanical properties of cochlea are
nmost likely to change .... conponent of inpedance.
(16) The reciprocal of acoustic inpedance is .....
(17)....... t he reciprocal of acoustic resistance.
(18) ....... Is the reciprocal of acoustic reactance.
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TYMPANOVETRY

Test- 1

|. Answer the follow ng questions:

(1) Wiat is tynpanonetry?

(2) What i s the purpose of doi ngttynpanonetry?
(3) Wiat is tynpanogran?

(4) What isthe utility of thetynpanogranf

(5)_label the fq “di agram choosi ng appr opr i at e cofponent s.
I iull T
M”,’ 4 F"M{Jr o
P -
. -
]

(a) Gscillator (i) Reference voltage
(b) Manomnet er (j) Bridge eiaewt
(c) CHW net er (k) Anplifier

(d) Multi-Meter (1) Mcrophone

(e) Air punp (m Resi st or

(f) Pot ent i onet er (n) Capacitor

(0) Bal ance met er (0) Vol t et er

(h) Power generator. (p) Bridge circuit.

(6) Wat are the steps involved in obtaining tynpanogran®

—
\l
~

VWhat are the factors generally considered to interpret

t ynpanogr ans?
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(8) What it the other way of interpreting tynpanmograns?
(9) dassify the tynmpanograns according to their norphol ogical
characteristics and corresponding clinical inplications.
(19) Define probe, probecuff, probe ear and probe signal.
11) What factors are related to tynpanonetric result?
2) Wat is positive aad negative curve?
) How does probe tone frequency affect on the tynpanonetric
pattern?
(14) Why do you get reduced anplitude and flat tynpanogram
in case of otitis nedia?
(15) Wy do you get reduced anplitude in case of otosclerosis?
(16) Wy do you get increased anplitude ia case of ossicular
chain discontinuity?
(17) How do you differentiate between tynpanic menbrane
abnormal ity and ossicular chain discontinuity for

| ow frequency tone?

VWhat ia the synonymused for nmH20?

)
9) What does anplitude of a tynpanogramrepresent?
) Define mddle ear pressure.

)

What does the alteration in the shape of tynpanogram
I nply?

(22) When is the flow of energy maxi nun?

(23) \When does t he inpedance becone hi gh?

(24) What do the inpedance tynpanogram and admttance

t ynpanogram neasure as a function of pressure?



(25)
(26)

(27)
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Wiat is the anplitude of ia case of tynpanosclerosis?
Wiat is the other nanme of the deeply notched
(V-shaped) tynpanogran?
VWhat type of tynpanogramis an alogous to a tynpanogram
whi ch shows broad- doubl e peak?
What does a decreased pressure gradient indicate?
VWhat criteria are used for interpreting the tynpanogram
recorded fromears with mddl e ear pathol ogi es, when
normal m ddl e ear pressure is indicated?
What tynpanogramcan be expected in a case with history
of eardischarge 5 yeara before the present examnation
and conpl et e absence of diacharge since than?
VWhat type of tynpanograma case with history of severe
col d 10 days prior to testing woul d probably exhibit?
\What ia the value of |eak of air which does not have
a significant effect on inpedance neasurenent ?



Test - 2:

1

2.

3
4
5

AR
. @ onus Jugul tries
M ddl e ear pol yp

. External otitis
. Myast heni a G avis
. Lynphangi onma and

Von Reckl i nghausen' s
di sease.

Post neck surgery

D vers

Match the follow ng:

Rheunatoid arthsitis.

15

1. Decreased el asticity of

t ynmpano- ossi cul ar system

2. AbnormaL tynpanogram tends
to be "A type.

3. Notching is 660 Hz.

4. Negative mddle ear pressure

5. '"C type tynpanogram

6. Normal pressure with reduced
nmobi lity.

7. 'B type with reduced
vol une.

8. Shall ow tynpanogram wi th
rhythmc, pulsating novenent
of the bal ance neter needl e.
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Test-3: Choose the correct answer:
(1) Type 'B' tynpanograms may The attributed to any of the
fol | ows, except
a) Qditisnedia
b) Inpacted cerunen
c) Interrupted ossicular chain
d) Qpening of probe against the canal wall.
(2) Retracted tynpani c menbrane shoul d yield a tynpanogram
type
a) 'A C) 'C
b) 'B d) 'B
(3) Aneasured increase in conpliance of the tynpanic
menbrane may result from
a) Interrupted ossicular chain
b) Mddle ear infection
c) Perforatedtynpani c menbrane
d) Cerum nosis
(4) An acoustic reflex indicates
a) Changei nm ddl e ear i npedence
b) No change in mddle ear inpedance
c) Increased inpedance in mddle ear
d) None of the above.
(5) Theportionof the ear responsible far stiffness conponent
of inpedance in the plane of tynpanic nenbrane is
a) Tynpani ¢ menbrane
b) Gssicular |iganent
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c) GOssicul ar mass
d)Fluid load on the stapes
(6) A tynpanogramw th no point of maxi mumconpliance
i ndi cate the probabl e presence of
a) Meniere's disease
b) Qitis nedia
c) Broken incus

d) CGosclerosis
(7) Theoretically, an interrupted ossicular chain shows

t he tynpanogram type
a)' A (b) As
¢) A C

(8) A tynpanogram with maxi num conpliance at-200mm H.o0

suggest s
a) Normal mddle ear
b) Negative pressure in mddle ear
c) Positive pressure in mddle ear
d) Fluid in the mddle ear.
(9) According to the inpedance fornula early otosclerosis
shoul d result in an audionetric configuration which is

a) Basically flat

b) Worst in high frequencies
c) Wrst in md frequencies
d) Wor st i nl owfrequenci es
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(10) Stapedactom zedear gives rise to tynpanogram simlar
to that
a) Reduced anplitude and flatten tynpanogram
b) Reduced anplitude
c) Deeply notched tynpanogram
d) Nornal tynpanogram
(11) In case of glonous jugul aries, the tynpanogrami s. .
a) Nor mal
b) Shall oww th pul sati ng novenents of bal ance neter
c) Deep notched with pul sati ng novenent of bal ance neter.
d) Flat wth pul sati ng novenent of bal ance neter.
(12) At high frequency probe tone, 'D type tynpanogramis
observedin ...
a) Qosclerosis
b) Tynpani c nmenbrane abnormality
c) Gitisnedia
d) Gssicular chain di scontinuity
(13) At high frequency probe tone, 'E type tynpanogram
IS observed in ..
a) Tynpani ¢ nenbrane scar
b) CGtosclerosis
c) Tynpani c menbr ane perforation

d) Gssi cul ar chai ndi scontinuity
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(14) Eustachi an tube dysfunction gives rise..
a)' Ad' type tynpanogram
b)' Add" type tynpanogram
C) ' C typetynpanogram
d 'A typetynpanogram
(15) Early stage of otitis nedia shows
a) 'A type tynpanogramw th positive pressure
b) ' A typetynpanogram
c) 'B typetynpanogram
d) ' C typetynpanogram
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Test - 4:
VWhat is the tynpanonetric finding al ong with probabl e cause

of the follow ng cases?

(A) A 24-year old female comes with a conplaint of insidious

hearing | oss and buzzing tinnitus over 10 years. She
has troubl e hearing soft voices but understands clearly
when voice is loud. She can hear better in cocktai
parties and noisy places. Her voice ia soft and clearly
audi ble. Qologic finding reveals normal tynpanic
menbrane. Her puretone average for right ear and |eft
ear are 28 dB and 30 dB; speech reception threshold for
the two ears are 30 dB and 35 dB respectively. speech
di scrimnation score is 100%for both the ears. Bone
conduction thresholds are aroand 0 dB HL except 2 KHz,
whi ch shows a threshol ds of 10 dB.

A 8-year old female comes with a conplaint of hearing

loss in the right ear. She reported of having eardis-
charge fromright ear since at the age of 6 nonths.
Gologic finding shows right tynpanic nmenbrane eroded

with purul ent discharge in mddle ear and ossicles

absent during surgery. Puretone average for the affected
ear is 58 dB, SRT is 60 dB and SDS 98% left ear is

havi ng normal PTA, SRT and SDS. Bone conduction threshol ds
as wel |l as masked BC threshol ds of right ear are around

0 to5 dB |evel
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(3) Acase conmes with a conplaint of hearing loss in the
| eft ear. He is having a history of recurrent full-
ness in left ear, since past 6 nonths. ol ogic
finding shows restriction in nobility of tynpanic
menbrane with air pressure. No fluid level is seen.
No history of ear discharge. Audiological findings
dhow a PTAof 5 dB and 35 dB, SRT of 10-dB sad 40 dB,
SDS of 100%in right and | eft ear respectively.

Bone conduction threshol ds show nornmal | evel.

3

(4) Acase conmes with a conplaint of weak voice. His voice
Is reported to be fatigued easily. Voice is reported
to be poorer as the day progresses. He al so conplains

of generalized weakness of the body.

(5) Acase comes wth a conplaint of hearing [oss and full-
ness in right ear for several weeks. Qological findings
show poor visibility of the tynpanic nmenbrane.. Audio-
| ogi cal findings reveal a PTA of 27 dB and 0 dBy SRT of
30 dB and 5 dB; SDS of 98% 100%in the right ear and

| eft ear respectively. Bone conduction thresholds are

5 dB approxi mately.

(6) A 35 year old man cones with a conplaint of hearing | oss
inthe left ear, along with history of exposure to fire
craker explosion next to left ear. He also conplains of

intermttent ringing tinnitus. Qologic findings reveal
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alarge perforation without visible infectionia left
ear. Right ear tynpanic nenbrane is normal. Gssicles
are found to be functioning normal ly. Radiol ogi cal
findings showa PTAof 5 dB and 55 dB, SRT if 5 dB and
60 dB and SDS of 100%and 95%to the right and left
ear respectively. Right bone conductionis 0 dB, left
bone conduction is 5 dB (masked). A 20 dB dip at

4000 Hz in right ear and 65 dB dip at 4000 Hz in left
ear (air conduction threshol d).

A 50 year ol d mal e had normal hearing, untill an industrial
head-injury. He |ost consciousness, but there was no
fracture of the skull. No tinnitus or vertigo, but a
marked right ear hearing | oss resulted fromthe injury,
otol ogi cal findings reveal ed; Normal eardruns and

m ddl e ears, exploration revealed a conpl ete dislocation
of the end of the incus fromthe head of the stapes.
Audi ol ogi cal findings reveal ed: Air conduction thresholds
inthe right ear revealed a noderately - severe hearing

| 0oss. Bone counduction thresholds were normal . Marked
air-bone gap was present. Weber lateralized to right ear.

A 30 year old fenmale cones with the conplaint of bilateral
hearing | oss. Age of onset of hearing less is reported
to be 28 years, at the time of pregnency. The case
reports of a negative history of aural synptons each as
eardi acharge, ear ache. Famly history of hearing | eas
IS reported.
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(9) A57 year old fermale wth sadden disconfort is left
ear 6 nonths earlier conplains of hearing loss in left
ear. No conplaint of ear pain and no sign of facial
paralysis. There is a history of thunping tinnitus
for past 5 nonths, otological findings showno abnor-
mality inright ear, left mddle tar is red and
I nfl ammed but ear dramnoves freely. Needle aspiration
produced bl eedi ng. Audi ol ogi cal findings reveal a
mldflat hearing | oss (air conduction). Bone condae-
tion threshol ds shew as airbone gap at 500 Hz, 1000 Hz

and 2000 Hz., Suspected a case of gl onous jugul ari es.

(I'ndicates the fol | ow ng:
PTA - Pure tone average
SRT - Speech reception threshol ds

SDS - Speech discrimnation score.)
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Test-1: Answer the follow ng questions.

1) What is the principle of measurement of static conpliance?
) Wien conpliance i s maxi nun?

) How vol une and pressure are related to conpliance?

) What is the anbient pressure for normal ear?

) What is drumtight condition?

) What is drumfree condition?

) What is the nornal conpliance val ue?

Test-2: Fill in the bl anks:

(1) Conpliance reduces with ..... age
(2) Addmttance ....... Wi t hincreasing age.
(3) females havea ....... conpl i ance t han nal es do

(4) Conpliance is neasured in a5 year old boy and a 5 year
oldgirl. Conpliance value in the boy would be ........
t he conpliance value ingirl.

(5) Conpliance val ue does not vary \Wen frequency of probe
toneiswithintherangeof ....... and ..... Hz.
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Test-3: Match the foll ow ng:

IAI 1 BI
a) osclerosis 1) increased conpliance
b) Post stapedectony ears 2) falls bel owthe nornal

. . range (.30 - 1.60 ec)
c) Gssicular chain

discontinuity 3) nore than normal
d) Gitis nedia 4) reduced or sone times
_ . overlap wi th normnal
e) Meniere's disease conpl i ance
f) Acoustic neurona. 5) Normal conpliance

6) | owi nput i npedance of
t he cochl ea.



26
ASSESSMENT OF EUSTACH AN TUBE FUNCTI ON

TesST- 1. Answer t he fol | owi ng questi ons.

(1) What are the physiological functions of eustachian tube
Wi th respect to the mddle ear?

(2) When does the eustachian tube open and \Wy?

(3) What nuscl e activates the tubal opening?

(4) What are the instruments used to assess the ventilation
protection and cl earance functions of the eustachian
t ube?

(5) What abnornmal functions of the eustachian tube can cause
a mddl e ear effusion?

(6) What is the normal resting m ddl e ear pressure?

(7) What are the tests that can be performed to assess the
eustachi an tabe ventilatory function with the el ectro-
acoustic inpedance bridge?

(8) Wiy is pressare swallowtest preferred with children in
t he eval uation of eastachian tube function?

(19) Wy does an infant have a hi gher change of devel opi ng
negative mddl e ear pressare?

(10) What shoul d be the head position of an infast during

bottl e feeding?

Test - 2: Fill in t he bl anks:

(1) The eustachi an tube connects the m ddl e ear cavity
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(3) In adults anterior two-thirdis == = = . and the posterior

one-thirdis

(3) The angle of the tube with horizontal plane is ........

to ........ inadult and in infant = =
(4) The aural orifice of thetabeis == = . shape and
........ amaHghand =~ .mmwde in adult.
(5) The dianeter of autral orifice . . . nmm to ........ mm
inadult and ........ to ........ mmin infant.

(6) The mddl e portion of eustachian tabe is called ........

(7) Mddle ear with negative pressure and retracted
tynpani c nenbrane is teased as ........

(8) Due to abnormal patency, the eastachian tabe is open even
at rest and it is called ........

(9) Wien the tynpani c nenbrane i s intact, the tynpanonetry
will show ........ type tynpanogramfor obstruction of
eust achi an tube.

(10) A rhythmc novenent of the bal ance neter needl e during

tynpanonetry is indicative of ........



Test-1 : Answer the fol |l owi ng questions.

(1) Draw a schematic diagramof the ipsilateral and contral a-
teral stapedius reflex pathways, based on the follow ng
parts of auditory system
a) Spiral ganglion

) Ventral cochl ear nucl eus

) Trapezoi d body

) Medi al superior olive.

e) Facial nerve and facial notor nucl eus

) Stapedi us nuscl e

)

(2) What is reflex?

(3) What are the stimuli that can bring about the contraction
of the mddl e ear nuscles?

VWhat is the principle behind measuring reflex?
What i1s an acoustic reflex threshol d?

(4)

(5)

(6) What is ipsilateral reflex nmeasurenent?

(f) What is contralateral reflex measurenent?

(8) What is themninumintensity required to elicit the
i psilateral and contral ateral reflexes?

(9) What are the frequencies that we take into consideration
for measureneat of ipsilateral and eeatralateral reflexes?

(10) What is negative reflex?

(11) What is diphasic reflex?
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(12) What are the factors which are of significance in the
acoustic reflex nmeasurenents?
(13) How i s handedness related to acoustic reflex measurenent?
(14) How are frequency and intensity paraneters related to
reflex measurenent?
(15) How does stimulus type affect the reflex observed?
(16) Haw does the node of stinulation determne reflex

neasur enent s?

(17) What are the prerequisites for eliciting a reflex?
(18) What is DR O?

(19) What is reflex relaxation index (RRI)?

20) What are the tenporal parameters of acoustic reflex?
(21) What is acoustic reflex decay?

(22) What is sensitivity prediction fromacoustic reflex?
(23) Wy is there little difference between the reflex

threshol ds for noise and tone? in SN |o0ss cases.
(24) \Whet are the different procedures enployed for sensi-
tivity prediction?
(25) What is an artefact in ipsilateral and contralateral
reflex nmeasur enent s?
(26) How does Acoustic Reflex measurenment hel p in hearing

ald fittin?
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Test-2: State whether the following statements are 'true'
or 'false':

(1) There is no difference in the threshol d obtai ned through
contralateral and ipsilateral stimulation.

(2) Reflex thresholds cannot be elicited i n the presence of
eust achi an t ube dysfuncti on.

(3) The significance of 'negative on-off' reflex reduces
as frequency of eliciting tone increases.

(4) Reflex threshold may be el evat ed despite nornal puretone
thresholds in diabetis nellits.

(5) Reflex findings in osteogenesis inperfectais simlar
to that in otosclerosis.

(6) Areflex threshold of 10 dB at 500 Hz i f observed in a boy
aged 11 years, is abnornal.

(7) Femal es have | ower reflex threshol ds than mal es.

(g) R ght ear seens to give reflex response at | ower |evels
than does the left

(9) Acoustic reflex threshold for speech may be at a | evel
above that or pure tones.

| 0) Intercepted and continuous tones elicit reflex response

at the sane | evel
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Test-3: Fill in the blanks:

(1) The m ddl e ear nuscl e involved in acoustic reflex activity

(2) The notor serve that plays aa inportant role in acoustic
reflex activity is . =

(3) Negative 'on-off effect' is usually observedin ........

(4) When DROis conputed for amear with hyper - recruitnent,
the value would be ........

(5) In ease of cochlear pathol ogy, when tenporal characteristics

are analysed ..... IS observed to be normal whil e,

..... shows a del ay.

(6) Incase of an ear with retrocochl ear pathol ogy the nost

comonl y observed abnormality in reflex response is

(7) Arecruiting ear with a pure tone threshold of 60 dB at
1000 Hz wi I | show a reflex threshold | eas than ........
(8) In acase, if the reflex response is observed to decay
by 50%wthia 5 seconds for a 2000 Hz then it ia ........
(9) Acupula like pattern observed when graphically recorded
Isindicativeof ........
(10) Anplitude of reflex response is ........ i n cases of
mul tiple sclerosis.
(11) Reflex thresholds at | ow sensation |evels are observed

incasesof ........ and ........
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(12) Aging nay have pronounced effect on reflex threshold

when ... ... Istheeliciting stinulus.
(13) As frequency increases........ of reflex response
decreases and its ........ | ncreases.

(14) The effect of anesthesia on acoustic reflex response
depends upon its ........

(15) The latency of reflex response depends to a greater
extent, on ........ thanon ........

(16) When the duration of areflex eliciting stimulusis
varied from200 to 20 msec. the acoustic reflex
threshold ........ by 22 dB.

(17) The duration- intensity trade-off ........ Wit h
increasing intensity.

(18) The slope of the tenporal integration function is
moreat ........ | evel s.

(19) Reflex decay isnmore at. . = ..."frequencies.

(20) As bandwi dth decreases, the intensity required to elicit
reflex  .....

(21) When N emeyer and Sesterhann's fornala haa to be applied

for an Indian populationa'K factor of. = = == . shoul d
be used at 4000 Hz.
(22) Accuracy of predictionin === = than ........ (with

reference to age).
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23) An acoustic reflex response seens to be responsibl e
for the lower TTSat ........ f requency.
(24) Mddl e ear nmuscle activity. = .= t he onset of speech.
(25) The artefacts in ipsilateral nmeasurenent are |ess
likely to occur ........ frequenci es.



Test-4: Choose the correct answer:
1 = normal V) = elevatea m = absent

1. A 38 year old male with an acoustic swanoma occupyi ng
the right posterior fossa space. Surgical findings
noted that a small portion of the tunor extended into
the right internal auditory canal

The audi ogram of the right ear shows amld sensori -
neural hearing loss through 2000 Hz and a profound sensori -
neural |oss above 2000 Hz. On the left ear the audi ogram
shows nornal sensitivity upto 3000 Hz and a severe sensori -
neural |oss above 3000 Hz. Acousic reflex pattern

shoul d be as fol | ows:

(a) R L (e = .
< ®W O - =
ve [] L] w B O

(») R L o (ar R L

-l B . - ¢ m ]
o W [ =0 N

(Justify your answer)

(2) A 23 years old female with as acoustic schwanoma on the
right, near internal acoustic neatus. The audi ogram
shows normal sensitivity except for a mld senaorineural
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| oss at. 2000 Hz, on the right ear and on the |left ear,
sensitivityiswthinnormal limts at all frequencies.
PTAinright ear is 13 dBHL andin left ear is 4 dB HL.
An acoustic reflex pattern shoul d be as fol | ows:

(a) R L fc) R L L
c] W ¢ [ %
w - U w [

(m) R L (a) R L
cm N c B Y

w[] [ w [] [

(3) A41 year old male with bilateral chol estatoma and t he
audi ogram shows hearing sensitivity within normal limts
in the right ear and a noderate conductive loss in the

left ear. An acoustic reflex pattern should be as fol |l ows:

(a) R ) 2 (c) R L
c M O e N
wl] W w || |

(b) R L (a) R L
<l N .m N
wl] & wi] B

(4). Al5 year old female wth ossicular chain discontinuity
on the left ear. The audi ogram shows normal senaitivity
on the right aad a mld conductiveloss in the left ear.

Acoustic reflex pattern shoul d be as foll ows:
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(b)

(2) R L (») R L
’ C .- - e . .‘
wll W w 1 MW

R

(4)

BR-
N »
BN .

c [
w [

(5 A 25 year old female wth facial paralysis of unknown
etiology on the right side. The audi ogramshows normal
puretone sensitivity bilaterally. The acoustic reflex
pattern should be as foll ows;

(a) . R L (e) R L
c Ill ' [:; c [:: lll
=0 W =0 B

(®) R L (@)  =r L

Te . ] c B 1
w | U w [] W

I
(6) A 23 year eld female with otesclerosis shews a noderate
conductive loss in the right ear and a mld sensori-

neural less in the left ear. The acoustic reflex pattern
shoul d be as fol | ows: _

(a) R L _(e) R L
c B || ¢ _Il!' |

(b) R L (a) R L
c lll_ lll ¢ [:] _ lll
e« [ MW - g U
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(7) An absence of an acoustic reflex is probable
a) in conductive hearing |oss
b) in profound sensorineural hearing |oss
c) in facial nerve pal sy
d) in all of the above.

(8) Using an inpedance neter with proble in the right ear
and phone over left ear, the contralateral acoustic reflex is
desi gned to neasure.

a)Vth nerve left, reflex SL right
b) recruitnment right, decruitnment left.
c) facial nerve left, reflex SL right

d) facial nerve right and reflex SL |eft

(9) Your patient has an intraxial brainstemlesion on the
right side but normal hearing for puretone in both ears

Acoustic reflex results should be as foll ows:

(a) R L (e) 23 L
c W L c B W
w [ [J v M [

(») o (@) R b
e [ [ ¢ 1 [
w W [ « H W

(10) Acoustic reflex at 5 dB SL sugests
a)retrocochl ear | esion
b) cochl ear | esion
c) conductive | esion

d) pseudohypacusi s.
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(11) SPAR results for a nornal hearing person (N and a
patient with sensori-neural hearing |oss (SN) woul d be
expected aa fol | ows:

PTA
BBN
a) N: PTA- BBN- 5 dB
SN: PTA- BBN- 5 dB
b) N PTA- BBN- 20 dB
NH: PTA - BBN- 25 dB
c) N: PTA- BBN =25 dB
SN: PTA- BBN=5 dB
d N: PTA- BBN=5 dB
SN : PTA- BBN = 20 dB
(12) Reflex decay at 500 Hz to half anplitude within 10 secs.

pnretone average

Br oad- band noi se

suggest .
a) pseudohypacusis
b) conductive | 0ss
c) cochlear |oss
d) retroeochlear |esion
(13) When N eneyer and Sesterhenn's formula has to be applied
for an Indian population, a' K factor at 4000 Hz shoul d be
a) 2.8 (b) 3.6 (c) 33 (d)y 3.9
(14) Cases with Myasthenia Gavia were observed to give
a) normal reflex threahol ds
b)el evated reflex thresholds
e) absent reflex thresholds
)

d) in all of the above.



(15) Cases of osteogenisis inperfecta, refl exes recorded were
a) nor nal
b) el evat ed
c) absent

d) in all of the above.

(The fol l owi ng indicates:
R = right

L | eft

C = crossed

UC = uncr ossed

PTA = pur et one average
BBN = Broad- band noi se

SL - Sensation |evel
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CLUES

ACROSS:
1. The tunnel of the "Extra Terrestrial"(14)
6. The hi dden wi ndow (5)
8. Last but not the least ia the group (6)
11. Leg - , off - , Bow thenout withthistest (1, 1, 1, 1)
12. First on the charts anong the Trio (7)
15. The taut and concave part (9)
16. Athreshold of talent (1, 1, 1)
17. Radar of the outer plane (7)
19. Suspenders fastening themtogether (9)
22. Strong bony armof an "ear body" (4)
24. It's just anmatter of tine after the decay starts (1, 1, 1)
25. The huge leaning tower of Pizatilts and also the tiny
audi ogrampattern tilts both are .... tilts (4)
26. R se thou tone for a period (1,1)
27. Born tough, no not the ceat tyres (9)

29. It-is lax hence nanmed Pars ... (8)



10.
11.
13.
14.
18.

20.
21.
23.
28.

DOMWN

Can't bang hard on this dram (7)

Hear well (1, 1, 1)

Testing period for Jamesband to detect these two i
atest (1, 1, 1, 1)
CGet together at a junction (4)

Room at the roof top (11)

Handl e with care (9)

The reference of the sound at this level (1,1,1)

The first step in Audio testing but the clue here ...

inthe ear (1, 1, 1)

Recei ve the speech at this level (1+ 1+ 1)
Sensational nmonents (1, 1)

Peep internally through the ....w ndow (4)
The seventh nenber of the series (11)

It's easier totrace it wth its nick nane
Anvil t5)

The honeyconb of air space (7)

Wrk out for fitness hence |ong and sl ender, tensor ...

| nner spaces are enpty(7)

Time of falling down (1, 1)

42

n

(7)
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SUMVARY

The proj ect enconpasses a w de range of infornation
made to easy and interesting access via nultiple choice,
matching, fill in the bl anks, answer the follow ng questions

true or false, and cross word puzzles etc.

It is hoped that the information covered will serve
the primary objectives such as in crystalizing the concepts
I n i npedance audi onetry and in providing practical base for

the clinically oriented personnel.
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ANSVERS

CHAPTER- 2:

TESt-1. 1. (c); 2. (a);9 3.(c); 4.(b); 5, (b)
6.(a); 7. (d); 8 (c); 9. (by 10. (a)
11. (a); 12 (d)

Test-2: 1. (b); 2. (c); 3. (¢); 4 (d); 5 (A);
6. (a); 7.(d); P8. (b); 9. (c); 10 (a)

Test-3: 1 - f; 2- h; 3-d: 4- b, 5- C 6 -1;
7-19;, 8- C 9- g, 10 - a; 11 - k.

CHAPTER- 3:
Test-1: (1) The val ue of susceptance and conductance may be
decreased by as nmuch as 50%when t he punp speed
IS reduced from 30 mnmmH,0/sec. to 1 mmH,Q /sec
(2) Wen the direction of pressure is sverered from
positive to negative, the value of susceptance
and conduct ance becomes naxi num
13)  naphaseandt ynpanogram phaseangl ei s
represented as a function of pressure.

(4) Because the systemis mass-dom nated only at
hi gher frequenci esandat t hel owfrequenci es such

as 220Hz stiffness controls the system There-

fore, mass dom nated system does not alter the
t ynpanogram at 220Hz.

(5) I't getsreduced.
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Because ossical ar discontinuity gives rise to
mass dom nated systemwhich is predom nant at
hi gh-frequencies. Therefore 660Hz is preferred
to 220 Hz.

Pat hol ogi cal conditions of the mddle ear
shows better at or near resonant frequency,
660 Hz is closer to the resonant frequency that
I's 220 Hz.

I n ease of ossicular discontinuity, there
I's a change of resonance in the system Change
of resonance is well detected at or near the
resonant frequency. Hence ossicular chain dis-
continuity is better detected at 660 Hz rather
then 220 Hz.

(7) Synbol Uni t Cenput at i onal formul a
a) Y, Acoustic mho  Y,=/ G2 + B,

b) G Acoustic mho

c) B Acoustic mho

d) EVa(Ve) c.c/nl lc.c. - 1n

e) . mm H,o/ mmH,0/ dapa 1 dapa =1.02 mmH,0

dapa?
(decapascal ) 1 mm H,O0 = . 98 dapa
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Teat-2: 1) Voltage to current
2) Forcel/velocity
3) sound pressure and vol unme vel ocity
4) Acoustic reactance acoustic resistance
5) Stiffness, inertia
6) stiffness
7) inertia
8) conpliance
9) tynpani c nmenbrane
10) Zn = xa>+ Ra> Where Z, - Acoustic inpedance

Xa = Acoustical reactance

RA

Acoustical resistance
11) Stiffness reactance

12) Mass reactance

13) React ance.

14) Stiffness reactance

15) Resi stance

16) Acoustic admttance

17) Acoustic conduct ance

16) Acoustic susceptance

Test-3: 1) Tynpanonetry is the neasurenent of eardrum

conpl i ance change as air pressure is varied in

t he external ear canal ."

2) The puropse of tynpanonetry is to observe the

variationin theinpedance of thetynpano-ossicul ar
system as a consequence of change in pressure intr

duced in ear-canal
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3) The graph depicting in the pressure conpliance

function is known tynpanogram

L
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4) Tynpanograms are useful in the clinica

of mddl e ear

di agnosi s

pat hol ogi es. Different pathol ogica

conditions in the mddle ear alter either its pre-

ssure status or the mobility of the ossicular chain

or bot h,

thus altering the configurations of tynpano-

gram Eg. Eustachian tube malfunction alters the

pressure peak. Qosclerosis alters the anplitude.

In conjunction with reflex neasurenents and

puretone audi ometry, tynpanonetry provides val uabl e

information for detection, identificat

rential

ion and diffe-

di agnosis of m ddl e ear disorder.



1 - a; 7 - Q
2 f, 8 - k;
3 - e, 9-1
3 —e;
4 - b;
S5 - I;
6 - p;
(6) The steps involved in obtaining atynpanogram
may be consi dered under follow ng heads.
1) Calibration
2)- Prelimnaries(a) Examnation of the ear
(b) Instructions to the patient's
3) Measurenent procedure
(7) Three factors are generally considred to interpret

t ynpanogr ans.

1) Amplitude
2) Pressurepeak} Laden, et al. 1977

3) Shape
Anmpl i tude of thetynmpanogramrepresent the com
pliance, adm ttance or i npedance, inrelationto

pressure.

The normal m ddl e ear pressure is equal to
anbi ent pressure. Normal |y tynpanogramare snoot h.
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6)

Brooks (1969) considered a neasure of stiffness
near the peaks to determne the shape of the
curve. The change in conpliance for a pressure
difference of 50 mMm H,0 fromthe peak value is
conputed. This represents what he calls the

"G adient'.

According to Brooks, the gradient value is
about 40%of the conpliance in nornmal ears, while
It 1s reduced to 10%in an ear wwth fluid and i s

as high as 80%inears with scarred tynpanic

nmenbr ane.
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10)

11)
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Probe is a coupling device that is inserted into
t he external acoustic neatus to connect the

instrunment to the ear

Probecuff is a deviee which provide a sea
bet ween the probe and the external acoustic
meat us.

Probe ear is the ear into which the probe
I's inserted.

Probe signal is the acoustical stimlus

whi ch cones fromthe oscillater of the probe.

The pat hol ogy or the condition of the mddle ear
Is the prine determner of the type and confi -
guration of the tynpanogramobtai ned. However,
certain other factors also appear to affect the
t yapanogr am

Rat e of pressure change

Direction of pressure change

Airtight sealing in the ear canal

Eartip

Manual v/s automatic recording

Conponental anal ysis v/ s conpl ex anal ysi s

Phase angl e tynpanonetry

Probe frequency
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12) In tynpanonetry, the pressure | a changed usually
frompositive to negative pressure. \Wen a tynpano-
gramis obtained by change pressure from- 400 to

+400 mmHo it is called positive carve.

Those tynpanogram whi ch are obtai ned by chang-
ing the pressure from+400 to -400 nm H,0 are

cal |l ed negative curves.

13) It has been observed that the frequency of the probe
tone has an effect en the tynpanonetric pattern.
Certain disorders |ike ossicular discontinuity, tynpanic
menbrane abnornality give rise to different pattern,
dependi ng upon probe tone frequency. The commonly
used probe tones are 220 Hz, 660 Hz and 800 Hz. Each
of these frequenci es have their own advantages and
di sadvant ages. However, the selection of a |l ow
frequency probe tone has sone advant ages.

i )Many of the earlier mcrophones did not have |inear
response at hi gh frequenci es.
ii)lIt is easier to control the phase angl e because | ow
frequency is predomnant to stiffness reactance.

lii)Reflex thresholds for |owfrequency sounds is at a
hi gher intensity than for hi gher frequency tone.
Thus, the unwanted contraction of the stapedi us

nmuscl e coul d be avoi ded.
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iv) At lowfrequencies, the wave length is | ong enough

iii)

to avoi d resonance.

Frequenci es such as 200 Hz or 250 Hz wer e not

used because they are harnonic of 50 Hz which is the
frequency of air conduction connonly used.

(Terkil dsen and Scott - Nei |l son, 1960) .

The hi gh frequency probe tones too have sone

advant ages.
Changes in the mddl e ear resonance do not affect the
t ynpanogram obt ai ned with a 220 Hz, probe tone, while
t hey have a cl ear influence on the tynpanogram obt ai ned
wth a 660 Hz probe tone. Their influenceis nore at
800 Hz. (Liden, et al. 1974).
H gh frequenci es probe tone depicts changes in both
react ance and resi stance conponents of i npedance.
(Mol ler, 1965).
Anot her reason of using high frequencies probe tone
I s that probe which enpl oys | ow frequenci es have narrow
opening. They can easily be bl ocked by wax etc.
Larger dianeter is therefore preferred. But probe with
| ow frequency generator and | arge diameter cannot main-
tain a constant SPL. Wth 800 Hz, a probe with rel a-
tively | arge opening can be used to nai ntai n constant

SPL, as they have sufficient high inpedance.
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It may be concluded that both | ow and hi gh frequen-
ci es have their own advantages. However, the Advant ages
of high frequencies especially in diagnosis, seen to
make their choice nore preferable. A though in nost

eases | ow frequency probe tone is adequate.

14) Qitis mediais a condition which decreases the
nmobi l ity of the ossicular chain and Wi ch reduces
the m ddl e ear space. As aresult it reduces the

anpl i tude and fl attens t he tynpanogram

15) CGosclerosis is a condition that does not usually
alter mddle ear pressure. |In otoaclerosis, the
nmobi lity of the ossicular chain is decreased because
of stapes fixation. The stiffness of the system
i ncreased due to the decreased nobility of the
ossicular chain, as aresult anplitude of the tynpano-

gram r educed.

16) This is a condition where in the ossicular chain
interruptedat some point. The common site is the
i ncudo-stapedial joint Gssicular chain discontinuity
gives rise to a highly flaccid system Therefore
t he i npedance offered the systemis very | ow. Thus
ossi cular chain discontinuity mani fest itself as

t ynpanograns w th exaggerated anplitude.



17.

18.

19.

20.

21.
22.

23.

24.

25.
26.
27.
28.
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Abnor mal | y deep, tynpanograns are conmon to both
tynpani ¢ nmenbrane abnornality and ossi cul ar chain
di scontinuity, when | ow frequency probe tones are
used. In these cases, one may consi der the AB
gap in conjunction with the tynpanogram An AB
gap of 30-50 dB in addition to an A4 type tynpano-
gramis indicative of ossicular chain discontinuity.

(Jerger, 1975 D) .

mm H,0 i s al so denoted as mm

It represents the conpliance, admttance or inpedance,
inrelation to pressure.

The pressure at which t he maxi rumanplitude occurs.
It inplies the alternation in resonance.

Wien the ear canal volune is equal to that of mddle
ear pressure.

Wien the pressure difference on the two sides of the
tynpani ¢ nmenbrane is | arge.

| npedance tynpanogram- the obstruction of flow of
ener gy.

Admttance tynpsnogram the flow of energy.

Reduced

Aq type

E type

aitis medi a



56

29. Anplitude
30. Aq or hiden type 'D

31. 'C type
32. 20 mm H0/ 10 sec. or 2 mMmm H,0O)/ sec.
Test-2: 1 - B;, 2-7; 3-6; 4-4: 5-2: 6-3;
7-5 8- 1.

Test-3: -1-C 2 - ¢; 3- a; 4 -a; 5- d; 6- b;
7 -c: 8 -b; 9- d; 10- C 11- b; 12-Db;

13-a; 14- c; 15 - a.

Test-4:. 1) 'As type tynpanogrambot h ears; otosclerosis.
2) 'B" type tynpanogranm chronic otitis media
3) 'B'" type tynpanogram (220 Hz probe tone) 'W shape
(660 Hz probe tone); tynpanic nmenbrane abnornmality

(Scarr?)

4) 'C type tynpanogram (because of inadequate function
of tensor-velli palatini nmuscle), Masthenia Gavis

5) 'B" type tynpanogramw th reduced physical vol ume
cerumen in ear canal.

6) Probe pressure will not build up because of perfora-

tion. Physical volume test will show a |arge val ue
around 4-5 c.c, acoustic trauma with rupture ear
7)" Ay type tynpanogram ossicular chain discontinuity.
8) 'A type tynpanogranm otosclerosis.
9) Tynpanogram wi th nornmal pressure peak a pul sating
movenents of conpliance nmeter needle.



CHAPTER- 5:
Test-1: 1)
2)
3)

S7

Consi der a cyclinder, which is closed at one end by
a piston, when a force is applied and w t hdrawn, the
pi ston noves inwards and outwards. |f the volune
wthinthe cyclinder is small, the nmovenent of the
piston is restricted. Wen the volunme is nore the
pi ston can nove nore freely. |n other words, when
the volunme is small, theelasticity is |ess and
therefore the conplianceislow Conversely, |larger

t he vol une, | esser the stiffness and hi gher the

conpliance. (Terkildsen, 1972).

The above physical explanation could be applied
tothe ear. Intheear, the mddle ear acts as a
cyl inder, tynpanic nenbrane acts as a pi ston, though
It has been proved that tynpanic nenbrane does not
real ly act as a piston (Tonndrof and Khanna, 1977).
When a high pressure is induced in the ear canal,
t he menbrane has to stress when the menbrane streches
el asticity decreases. This reduces the conpliance
of the menbrane.
When the m ddl e ear ait pressure and the external
ear air pressure become equal, the maxi numconpliance

occur. This pressure point is called anbient pressure

Conpl i ance i s dependent upon t he vol une di spl acenent
and it is directly related to volunme i.e. conpliance

varies directly with variations in the vol une.
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Conmpl i ance al so depends upon pressure. As
pressure increases conpliance decreases. Thus com

pliance varies inversely as pressure is varied.

4) Usual Iy for normal ear, anbient pressure is 0 nmH,0

5) "Drumtight' condition can be defined aa the pressure
poi nt at which tynpanic menbrane i s maximally strech
i.e. maximally stiff to say maxinally tight. In this
condition conpliance is |less. Conpliance in the drum
tight condition is conputed. by
a) conpliance reading at +200 nm H,0
b) Conpliance reading at -200 mmHO

Conpl i ance daring drumtight condition can be denoted
as GC.

6)' Drgmfree’ condition is defined at the pressure point
at which tynpanic nenbrane ia maximally nobile i.e.
leas stiff i.e. to say 'free'. In this condition
conpliance is nmore. Usually conpliance in drunfree
condition/isconputedat the anbient pressure |eve
(mostly O mm H,0) and can be denoted as G,.

7) 0.30c.cto 1.60 c.c (Jerger, 1975 b) .

Teat-2: 1) increasing 4) sane
2) decreases 5) 125 Hz to 250 Hz
3) | ow




Teat-3: 1la- 4, b- 3 ¢c- 1, d- 2;, e- 5 f - 6

CHAPTER- 6:

Test-1: 1) The eustachian tube has atleast three physiol ogical
function with respect to the mddle ear.

a) Ventilations of the mddle ear to equilibrate air
pressure in the mddle ear with atnmospheric pressure
aad to replenish O, which has been absor bed.

b) Protection from nasopharyngeal sound pressure and
secretion.

c) Cearance into the nasopharynx of secretions produced

within the mddl eear.

2) Usual ly the eustachian tube is closed, but it opens
during swal |l owi ng, yawning and sneezing. It permts
the air pressure in the mddle ear to equalize with

at nospheric pressure.

3) The tensor veli palatini is the only nuscle to

activate tubal opening (Contenkin, et at. 1978)

4) Manonetry, sononetry and tynpanometry can be used
to assess ventilation function, whereas radiographic
t echni que can be used to assess the protective and

cl earance function of eustachian tube.

5) Basically two major types of abnormal function of
t he eastachi an tabe can cause m ddl e ear effusion,
obstruction or abnornmal patency or both Nasal obstruc-

tion may al so be involved in mddle ear effusion.
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Brooks (1969) determned the resting m ddl e ear pressure
by tynpanonetry in a |large group of apparently nornma
children as being fromO0O to -175 nm H,O. Al bert
and Kristensen (1970) obtained resting m ddl e ear

pressure between + 50 and! -50 nm H,O in adul ts.

The tests of eustachian tube ventilatory function
whi ch can be perforned with the el ectro-acoustic
I npedance bridge are.

(1) Resting mddle ear pressure

(2) Inflation deflation

(3) Toynbee's

(4) Valsalva's

The test is voluntary. Activities that are involved
in other tests are not necessary. The child need not
follow instructions for swallow ng may be made to

drink sonet hing.

An i nfant has a hi gh chance of devel opi ng negative
m ddl e ear pressure because the eustachian tube is

pl aced nore, horizontal ly.

H s/ her head shoul d be positioned slightly obliquely with
respect to the rest of the body. Because when the head
i's kept inclined the eustachian tube is no |onger
horizontal. This prevents the entry of fluid or mlk

into the mddle ear through t he eustachian tube.
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Test-2: 1) Nasophar ynx

2) Cartil agi nous, bony

3) 30° to 409 10°

4) Oval, 5 mMm 2mm

5 8to9 mm4 to 5 mm

6) | sthmnus

7) atelectasis

8) patul ous

9) 'C type

10) Pat ul ous eustachi an t ube.

CHAPTER- 7:

. S o Vankal coclenr
Test-1: 1) S&= S]?”'“’“ >y o Ve No et
N\ ) o\p Q_,w‘:m».;c:s QLM) FMN = Pacio-m,o{-cr('
M50= F_&u'm‘ m_e'.‘\r_e ’ -TE,,T . VI £
Q_r = = Trapexod E;..J«.! .

5> ConNTRALATERM.

Tes ) LATERAL

-
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4)

6)

The contraction of teaser tynpani and stapedi us
muscl es because of acoustic stimlus influence to
alarge extent the mobility of the ossicular chain
whi ch in tarn determne the inpedance change at pl ane
of the tynpanic nenbrane. This change in inpedance

is terned as refl ex.

The contraction of the mddle ear nmuscles nay be
brought about either by aa acoustic stinulus such
as a loud tone or a nonacoustic stinulus such as

current.

When a loud sound is presented, the tympanic nuscles
contract, which influence the nobility of the ossi-
cular chain. As aresult there is an inpedance
change observed on/the pl ane of the tynpanic nmenbrane.
Thi s observation was first made by Metz (1946) and
cited in Jepsen, (1963). He suggested that this

met hod of examnation allows aa eval uation of the

m ddl e ear nuscl e function.

The | owest level at which, a change in inpedance
occurs consequently to stinulation is considered as

t he acoustic reflex threshold.

When a stinmulus is presented to one ear sad the reflex
I's measured in the same ear, it is called ipsilateral

refl ex measurenent.



7)

9)

10)

11)

12)

63
When a stimulus is presented in one ear and the reflex
I's measured in the opposite ear, it is called contra-

| at eral reflex neasurenent.

70 - 90 dB SPL
500 Hz, 1000 Hz, 2000 Hz, and 4000 Hz.

If on stinulus presentation the bal ance neter needle
consistently deflects to the left at the onset of the

stimulus, then it is negative reflex.

Consequent to stinulus presentation, if the balance
met er needl e consistently deflects towards the |eft
at the onset as well as the offset of the stinulus then

it is diphasic reflex.

Acoustic reflex measurenents are affected to a signi-
ficant extent by many factors which can be grouped
under four categories. Factors related to the subject,
stimulus paranmeters, factors related to node of stimnmu-
| ation and ot her factors.
A. Factors related to the subject:

1. Age 2. Sex 3. Handedness.
B. Stimulus related-factors

1. Frequency; 2. Intensity; 3.Type of stimulus

C. Mbde of stinulation.
1. Ipsilateral v/s contral ateral
2. Bilateral stimulation
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3. Ar conduction v/s bone conduction
4. ascending v/ s descendi ng

5. Continuous v/s interrupted presentation

d. G her factors:

13.

14.

=

Eartip

Air tight seal in the ear canal
Col | apsed ear

Bar canal pressure

Probe t one frequency

Eye cl osure

Attention

Dr ugs

Nunber of trials.

© ® N > U A W N

Johnson (1919) reported that | eft handed chil dren were
significantly slower than the right handed in terns of
devel opnent or maturati on of acoustic reflex threshold
sensitivity. Right ears, in general gave reflex thresh-

olds at about 3.8 dB lower than the | eft ear.

Frequency of the puretone seens to influence the neasure-

ment of reflex. Tsukanona et al. (1977) observed that

I n increase in frequency brought about a redaction in the

anplitude and increase in the instability of the recorded
reflex response. They reported to be the best to elicit

refl ex.
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Acoustic reflex also varies with intensity. As
intensity of the puretone stimulus increases, anplitude

of response al so increases (Bang and Dal |l es, 1972).

15. Noiseis nore effective than puretones in eliciting
areflex (Godman, et al. 1977). Reflex thresholds
obt ai ned for narrow band noi se is |ower than that
for puretones. Reflex thresholds for Wiite noise

Is even |lower than that for narrow band noi se.

Refl ex threshold for Wiite noi se was at 66.7 dB
SPL.

Acoustic reflex thresholds for clicks occured

at lower levels than that for puretones. (Lutnman, 1976)

Acoustic reflex thresholds for speech is | ower

than that for puretonea (A sen and H pakind, 1973).

Refl ex threshol ds for speech was found to be

around 97 dB SPL. Borg and Zakrisson, 1975).

16. Reker (1977) observed that reflex threshol ds were
about 15 dB | ower When stinulated ipsilaterally than

when contral ateral |y stimul at ed.

Bilateral stinmulation elicits the reflexes at
| oner | evels than does ipsilateral stinulation.
(Mol ler, 1972).
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D upesland, et al (1973) noted that reflex threshold
Is lower when the reflex eliciting stinmulus is presented
t hrough bone conducti on than when presented through air
conduction. They observed differences of 5 to 25 dB

bet ween t he two nodes of presentation.

No differences are observed when the stinmulus is
presented in an ascending or descendi ng and conti nuous

or interrupted node.

17. For an acoustic reflex to be present, certain conditions

nmust be net. They are:

1) There nust be sufficient zesidual hearing to induce
a reflex

2) Oanial nerve VIl nmust be functional on the nonitored
ear.

3) The stapedial tendon nust be intact and properly
attached to the head of the stapes.

4) The ossicul ar chain nust be continuous through the
poi nt of stapedial tendon insertion and sufficiently
nmobile to allowfor stapedial contraction to change the

| npedance characteristics at the tynpani c nenbrane.

18. Fitzzel and and Bakeny (1974)suggested a fornula for the
pur pose of determning the anount of recruitnent. They

terned it as "Differential Ratio Quotient" as DRQ
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L2
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L
4
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DRQ. (A- X - (B-Y)
X-Y

Wiere A = Acoustic Reflex Threshold of better ear.
B = Acoustic Reflex Threshol d of poorer ear
X = Puretone threshol ds of better ear.
Y = Puretone threshol d of poorer ear.

DRQof 0 - 1 = partial recruitnent.

DRQ > 1 = Conpl ete recruitnment.

Norris, et al (1974) conpared the tenporal characteri -
stics of reflex in ears with sensorineural hearing | oss

wth that of nornmal ears at 1000 Hz.

v o TR AT AT
BOAR A X S 2 X

= Latency fromthe onset of stimulus to initial reflex

= Latency fromthe initial response to the peak of
r esponse.

= Latency fromthe peak of response to the point
ehere refl ex reaches a 95%return to baseli ne.

- Latency fromthe cessation of the stinmulus to a
95%return to baseline.

- Total reflex/response tinme (L,+Lj3)
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It was noted that L; and L, were not significantly
different in the two groups. Lz which represents
the relaxation time was considerably |longer in sensori-
neural group. Simlarly Ly and Ls al so showed del ayed.
Thus abnormality was observed in the relaxation of the
refl ex response in cochl ear pathol ogy. To neasure RRI,
a pul sed tone of 500, 1000 or 2000 Hz at 10 dB above
ART i s presented.

The tenporal paraneters of acoustic reflex are -
1) Latency

2) Risetine

3) Recovery tine

4) Tenporal integration of acoustic reflex

5) Acoustic reflex decay.

Borg and Odman (1979) defined acoustic reflex decay
as "any decline of the reflex response during ongoi ng

stinmulation".

The amount of decay in reflex response that occurs
within 10 sec. of the stinulation could aid in detection
of retrocochl ear pathology. This is noresignificant at
| ow frequency, Even sone anount of reflex decay occurs

innormal also.

Basically it is done with puretones of 500 and
1000 Hz at 10 dB above ART.
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Sone estimation of an individual's hearing sensiti-
vity is possible by measuring the acoustic reflex
Is called sensitivity prediction fromacoustic reflex
or SPAR

SPAR is mainly based on the critical band width
concept and its relationship with | oudness and acoustic

refl ex.

It is hypothesized that there is widening of critical
bands in cases of ears with sensorineural hearing | oss.
Such a widening is expected to reduce the scope for

| oudness summation. In addition, the characteristic

hi gh frequency sensorineural |oss, reduces the contri-
bution of the high frequency region to the total |oud-
ness. The net outcone is that in cases of Sensori
nearal hearing |loss, the differences between the reflex

thresholds for noise and tone is reduced.

The different nmethods of sensitivity prediction are-
1) N enyer and Sesterhenn'a Mt hod.

2
3
4) The Bivariate-plot nethod.

) Baker and Lilly method.
)

Sesterhenn and Brsuni nger's net hod.
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Artefacts daring ipsilateral reflex neasurenent are

nor e comon.

Fria, et al (1975) suggested three possible expla-
nations for the presence of artefacts in ipsilateral
refl ex nmeasurenents.

It could be an instrunentation artefact.

It coul d be a phenonenon produced by t he physi ol ogi cal
systemby itself or

It could be the result of interaction of the physio-

| ogi cal systemw th the neasuring device.

In ease of contral ateral reflex nmeasurenent, when
sound is presented at about 80 dB SPL it may cress over
to the other ear and interact wth the probe tone. As
aresult there is a sound pressure change in the ear
canal . Such a change in sound pressure | evel is picked
up by the mcrophone resulting in appearance of an

artefact. Danaher, and Pickett (1974).

Acoustic reflex nmeasurenents have been found usef ul
Inhearing aid selection in determning the gain
and maxi num power out put especially for pediatric,

geriatric cases or in diffcult to teat cases.
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McCandl ess wad M| ler t1972) recomended just un-

confortable level. This data can be used to fix
up nmaxi num power output of the hearing aid or SSPL.
They hypot hesi zed that | oudness dis-confortable
| evel occurs at the same |evel as the acoustic reflex
threshold in persons with cochl ear pathol ogy and
normal s. ART can be used as an indicator of LDL + 10 dB.

A+ 10 dB difference can be accepted.

Test-2! 1. False; 2. False; 3. True; 4. True; 5. False
6. False; 7. False; 8. True; 9. True; 10. true.

Test-3: 1) Stapedius
2) Facial nerve
3) Otosclerosis

4) 1

5) Rise time; relaxation

6) Elevated reflex threshold or absence of reflex response
7) 120 dB HL

8) Pat hol ogi cal

9) Brainstem di sorder

10) Reduced

11) cochl ear pathol ogy and non-organi ¢ hearing | oss.
12) Noi se

13) Amplitude; instability

14) Anesthetic power
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15. Frequency; intensity
16. Increases
17. Becones nore rapid
18. Suprat hreshol d
19. H gher
20. | ncreases.
21. 3.8
22. Children and aged.
23. Low
24. Precedes

25 Hi gh.

Test-4: 1. ¢c; 2 - c¢; 3- d; 4- a 5- b; 6 - c;
7.-d; 8-d 9-a 10-d; 11 - c; 12 - d;
13.-c¢c; 14.-b; 15. - a;
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