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| NTRCDUCT! ON

Man has cone a long way fromhis aninal skin and stone
axe days. H s life nowconsists of electronics, chem cals,
as well as a variety of art and social function. No |onger
are neagre food, sinple shelters or bare clothing enough for
him The human being is always striving towards sophistica-

tioninhis lifestyle these days.

He has achieved a great deal in areas of science and
technol ogy along with those of the fine arts and econony.
There are so many inprovenents in oar |ife these days, in
fact, that no one person al one can actual ly keep count of

all of them

Wth sophistication, the need for accuracy and preci sion
has i ncreased trenendously. The advance in all the different
discriplines is sinply too much nowfor a single person to
I mprove his skills. Thus canme the need for specialization

I n particul ar areas.

In the course of tine, those specialising in particular
areas of study have not been able to give enough attention
to other areas. These areas are neglected as a result, even
I f they happen to be inportant. The area of audition and the
process of hearing is one field which has been ignored because

of increased specialization.



Not many peopl e spend way time on their ears nor do

many gi ve nmuch of a thought for hard of hearing individuals.
Phi s may have occured because hearing has for a long tine

been accepted as a matter of fact. The sense of hearing is
not something that is noticed easily, as is vision. Indivi-
duals with hearing inpairnents are often able to escape notice
by using their vision and not commtting thenselves to any-
thing. It is at this point that, |ives may be affected by

| ack of know edge. The lack of hearing affects our communi -

cation and therefore our efficiency in living our lives well.

It is at this stage, the grow ng need of a specialized
field of Audiology finds its place, and an audi ol ogi st through
hi s professional activities hel ps the growh of awareness
anong general public regarding Bar and Hearing di sease and the
kind of hel p they can seek for. D agnosis, successfu
rehabilitation and an effective education for the public is
the three maj or aspects wi th which an audi el ogi st wor ks.

He with his sophisticated instrunentati on and depth of
know edge of hearing problens, would be able to select the

best for an individual.

Radi ol ogi sts over the years have one common goal and
one common problemand that is to assessthe hearing sensi -
tivity of a |large popul ati on which comes to them and then

| abel themwi th | ess amount of doubt so that the proper



treatment woul d be available to them This doubt is only
because an audi ol ogi st has no standardi zed patterns and
findi ngs based en whi ch he can specify the di sease as such
And thisproblemia nmere especially in dealing with the

peri pheral auditory disorders. Sonetines the puretone audio-
| ogi cal findings or inpedance audi ol ogi cal findi ngs or
speech audi ol ogi cal findings of one disorder shows t hat
though the lesions are different and the disorder is diffe-
rent bat the findings of these tests are sanme and in that
condition it is very doubtful for an audiol ogist to | abel

a di sorder or di sease based on these limted findings. In
that condition a clinical audiologiat requires the findings
of ether audiological tests or a battery of test so that

he caa reach a particular type of an accurate di agnosis
which will correlate with the diagnosis of mnedical profe-
ssionals and a better and nore appropriate treatnment woul d

be provided to those patients.

Both the clinical experience and rich research data
enabl e us to group the audiol ogi cal findings and associ at e
than with specific problemin the ear or a specific condi-
tion |ike hearing | oss due to ol d age or presbycusis. Such consis
tent findings allows the aadiologist to select suitable test
batteries for a patient wth specific conplaint and it al so

makes t he di agnosti c procedure nore snoot her, easier and with



| east anmount of doubt. |It's help in saving the tinme and
energy is also very inportant. Nowin order to cross
check the findings a prinmary need of an audiologist is the
results of all the different audiological testain diffe-

rent di sorder which is not avail abl e.

Hereis an attenpt to fulfil this need, i.e. to put
such consi stent pre and post operative audi ol egi cal findings
I n those peripheral hearing disorders in which surgical
treatnment is involved. Thustthis attenpt has got two
purposes. The first purpose obviously is to help a clinical
audi ol ogist in his day-to-day clinical practice; and second
purpose is to conpare the pre-operative audi ol ogi cal findings
wi th that of the post operative one, which inturnwll help
to evaluate the hearing inprovenent quantitatively after
surgery, In other words to appreciate howeffective the

surgi cal treatnent was.

In every chapter a brief description of the disease and
sumary of different audiological test findings is presented
in atabular formunder two col ums of pre-operative and
post - oper ative audiological findings. This gives a quick
and easy access to informati on w t hout having to spent val u-
able tinme in retrieving details previously exam ned. Though
I n many di seases the findings show a progressi ve change over

time, the value of the findings are nevertheless appreciate,



Here it is very important to be kept in mnd that
t hough this hand book deals with the peripheral hearing
di sorders, it is limted to only those peripheral hear-

ing disorders in which surgical treatment is involved

and needed.



REVI EW OF LI TERATURE

Various stractares sad parts of our aaditory system
play different roles in the transformation, transdaction,
codi ng, transm ssion and decoding of the aaditory signal.
Wien we do aadi ol ogi cal evaluations of different patients
with conplaint of hearing | oss dae to variety of reasons;
we get a variety of aadionetric patterns and findings in
oar clinical practices. These findings and patterns differ
one fromthe ot her because of differences in the struc-

ture of the aaditory systeminvol ved.

The first investigator who encountered this diffe-
rential synptonatol ogy perhaps was Ernst Weber in 1834.
He pat a vibrating tamng fork on the mastoid portion and
noti ced the hearing sensitivity throagh bone coaduction
in different pathol ogical conditions. He noticed that in
condactive hearing | oss cases, the bone conduction signals
| ateralized and were referred to the poorer ear. After a
21 years of gap, in 1855 Heinrich Ri nne described anot her
met hod of tuning fork testing to quantify the air-bone gap
by conparing the deration of perception by air conduction
to the daration of perception by bone-conduction. Both
of these taaing fork tests, so called the Wber test and

the Rinne test were used as a cornerstone of diagnosis.



Though these two tests provided fundanmental teat
results for differentiating conductive from sensorineura
hearing | oss, these tests could not meet the follow ng
needs i.e. these teats h*ve certain limtations. They
are : 1) The tests could not differentiate bilatera

m xed hearing |l oss fromconductive and sensori -
neural hearing | oss.
2) They could not differentiate among very m|d
| osses and also in profound | oss eases it
could not differentiate whether the | oss was
m xed or sensorineural in nature.
3) They could not explain the mechanismor the part
of the auditory systeminvolved in various types
of pathological conditions of the ear.
So, there was a need for devel oping other methods of testing
which coul d detect and determ ne the site of disorder and
specify the mechanisminvolved in different types of auditory

di sorders.

The first half of the twentieth century saw the invention
of the vacuumtube, the devel opment of the electric audi ometer
and an explosive increase in studies of auditory sensitivity.
There was alittle more progress, however, in diagnostic
audi ometry. The year 1948 was of major significance in the

field of audiology because the interest now turned towards



t he diagnostic audiology and devel oping more tad more

met hods of testiag which ere specific to certain disorders
e.g. cochlear versus retrocochlear pathology. This new
interest and orientation in a very new field of audiol ogy
was initiated by the work of Dix, Hallpike and Hood who
devel oped a teat in England. The test came to be known

as Alternate Binaural Loadness Balance (ABLB) teat which
is still ased by the clinical audiologlat for the

measur ement of [oudness recruitment. The phenomenon of
hypersensitivity to load sounds often acconpanied by
heating | oss was stadied in the mddle of the nineteenth
century by Fowler (in the period between 1928 to 1937).

Bat Di x, Hall pike and Hood were the first to assign correct
significance to the synptoms by showing its unique corres-

pondence with the cochlear site of lesion

The next decade camp up with different types of pro-
ceares designed to measure |oudness recraitment indirectly
(i.e. objectively). Different attenpts were made to exploit
the differential diagnostic potential saggested by the work
of Dix, Hallpike end Hood. In such attenpts intensity and
frequency discrimnation, masking of tones by noise, adapta-
tion, fatigue were all investigated exhaustively. The ABLB

test resalt was regarded as validation yardstick against which



the efficacy of all the new procedures was eval uat ed.
Then it waa felt that the | oudness recruitnent aa such
waa net the parent phenonmenon which differentiates coch-
| ear | eaion fromthe eighth nerve | esion, but only one
of the many poasi bl e mani festati ons of cochl ear di sorder,
i.e. if recruitnent is absent it does not nmean that the
cochl ear pathology is not present. It is possiblethat
t he transduction and biol ogical anplification systemin
the auditory systemw || be affected. As a consequence
of this, it was realized that there was a | ack of rel a-
ti ons anong vari ous psychoacoustic nmeasures and | oudness
recruitment; and finally it was realized that there was
a need for devel oping such a valid test which should be
ainmed at predicting the site of disorder rather than
prediction of recruitnment. More precisely it was felt

t hat oar procedure shoul d be so devel oped that it would
show t he rel ationshi p bet ween t he synpt ormat ol ogy and

functi on.

Though abnornal adaptation |ike | oudness recruit-
ment, was well known to the nineteeth century ot ol ogi st,
realization of it's full potential as differentiating
synpt om however was not poasi bl e because of the unavail a-
bility of sophisticated electronic instrunents. 1In 1947,

Bekesy i ntroduced a new and exciting avenue of investigation
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and provi ded an uni que tool for a precise study of tenporal
changes la auditory senaitivity to sustained stinulation.

It was in the 1960s when new activities were started in the

field of audiology, nore specifically in the area of diag-

nostic audionetry. These new activities included : -

1. The devel opnent of new speech audi onetric neasures which
pl ayed a very inportant sole in differentiating peripheral
auditory disorders fromthat of the central auditory
di sorders.

2. The devel opnent of instrunmentation for inpedance aadi o-
netry which is of great inportance in the differentia
di agnosi s of sensori-neural |oss and conductive | oss
which in tarn hel p determne the lesion in peripheral
as well as in central auditory disorders.

3. The devel opnent of tests to determne the eighth nerve

site especially in the case of retrocochl ear pat hol ogy.

Al though a nunber of nineteenth and twentieth century
ot ol ogi sts and aadi ol ogi sts especially in Gernmany, esperi -
nmented with the diagnostic potential of speech audionetry,
t he i nportant break through cane in 1955 when Bocca and hi s
col | eagues, in Italy showed how speech signal coul d be used
toidentify tenporal |obe disorder. This pioneering work
of Bocca and hi s col | eagues stinalated an inportant series

of research throughout theworldin 1960s whi ch was ai nmed at
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t he devel opnent of such material and techni ques which
exploited the diagnostic potential of speech audionetry.
As a result of this work, speech audionetry has becone
one of our nost inportant techni ques for identifying and
evaluating central auditory disorder and for differentiat-

I ng peripheral fromcentral site.

| npedance audi onetry had its roots in the Scandi na-
vian countries. Follow ng the new classic 1946 nonogr aph
of Metz, a nunber of investigators in Denmark and Sweden
devel oped and refined tynpanonetry and acoustic reflex
nmeasurenent. It was not until the late 1960s that the
clinical inpedance audionmetry devel oped in the United
States. During the 1970s, however, its use becane w de-
spread to the point that it is nowconsidered an integral
part of the basic audionetric evaluation. It is probably
fair to say that no new techni que has had such a prof ound
| mpact on clinical audiological practice since the deve-
| opment of electric audioneter itself. But still there
were difficulties in testing the hearing sensitivity of

babi es and young chi | dren.

finally, the 1970s saw t he devel opnent of anot her
power ful new techni que known as auditory brai nstem
response (ABR) audionetry. Sohmer and Fei nmesser in

| srael, and Hecox and Gal anbos, in the United States, were



anong the first to denonstrate the potential val ue of the
Auditory Brain Stem Response in audi ol ogi e eval uati on,
especially in testing babies and young children. At pre-
sent, this techni que has established its great inportance

in the evaluation of virtually every type of auditory
disorders fromthe mddle ear to the brainstem At

present with our present know edge by using i npedance and
ABR audi onetry we can now differentiate, relatively, success-
fully, anmong five potential sites of disorder; the mddle
ear, the cochlea, the eighth nerve, the brainstemauditory

pat hway, and the auditory cortex in the tenporal | obe.

12
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CONGENI TAL ANOMALI ES OF THE EAR

Description of the disease:

Congenital malformations of the external ear results
fromthe devel opmental failure of the first and second
branchial arches. These mal formations of external ear are
often associated with mal formations of the Mddle ear and
I nner ear (Mowson, 1979). There are various types of con-
genital abnormalities of the ear. The common abnormalities
are -

Macrotia - size of the auricle will be bigger than norma
si ze.

Mcrotia - size of the auricle will be smaller than norma
size

Anotia - Absence of auricle

Accessory auricles

Atresia of the external auditory meatus

Atresia of the external auditory meatus with mcrotia and
abnormal m ddl e ear.

Atresia of the external auditory meatus with abnormal inner

ear etc.

Among these various types of abnormalities the atresia

of external auditory meatus associated with mcrotia and
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m ddl e ear abnornmalities is nore common. Absence of auricle
is often associated with atresia of the external auditory
meat us. Congenitabl anonalies of the external ear and the
m ddl e ear are nost commonly seen with the anonal i es of

ot her structures which are devel oped fromthe first two
branchi al arches. such as Trescher Collin's syndrome, whose
features are Bilateral atresia of the ear, hypopl asia of the
mandi bl e, hypopl asia of the nolar and nmaxillary bones, and
anti nongol oi d pal pebral fissures. At the sane tine severa
ot her congenital abnornalities can al so occur in the sane

i ndi vidual. These abnornalities produce cosnetic deform -

ties, infections and hearing | oss (Dayal, 1981).

Atresia of the ear canal results in a conductive type
of hearing loss. Hearing |oss associated with atresia of
the external auditory meatus and m ddl e ear defect can be
unilateral or bilateral. Inunilatral cases wth nornma
hearing on one side causes no i mredi ate concern, and if
surgery is required it shoul d be advi sed when t he pati ent
reaches 16 or 17 years of age. Infantswith bilateral hear-
ing | oss due to such mal formati ons need a good hearing for
t heir proper devel opnent of speech and | anguage. Hence
in that case an appropriate hearing aid should be given as

early as possi bl e.



So far as the question of surgical correction in these

infants is concerned, some surgeons advocate early surgical
correction, while others recommend that surgery on one side
shoul d be done between 5 years to 7 years of age. But such
surgery carries a risk of facial nerve injury because the
nerve often runs an anomal ous coarse in these caaes. This
Apart fromthis

sargery includes repair or reconstruction.

an audi ol ogi cal evaluation, andamplificationismust for reha-

bilitation of these type of cases (Bergstrom et al. 1974).

15



Pre operative and post oPerative audi ol ogi cal findings in congenital anomalies

i keatresi aof theexterna

Sl.
NO

Nanme of the
{ eat

Pur et one audi o-
metry.

speech audi o-
metry.

| npedance
audi onetry

eaudi torymeat as.

Pre operative audi ol ogi cal findings

Post operative audi ol ogi
cal findings

Pur et one audi ogram shows an unil ateral or bi -

| at eral conductive hearing | oss with PTA of

| ess than 60 dB. sonetinmes mxed loss is al so
present (Finitzo, et al. 1979).

Audi ogram shows to flat carve with AvB gap of
around 50 dB. In bilateral Cases thereis a
bilateral symmetrical m xed hearing | oss of
around 65 dB. (Bergstrom at al. 1974).

Bone conduction is generally w thin norna
limts but in some cases it may be af f ect ed.

I n Around 10 percent of the cases have al so
been reported who have sensori-neural hearing

| oss in Wiich inner ear was invol ved
(Finitzo-H eber, et al 1979)

Unai ded SRT is reported to be around 48 dB.
and aided SRT is reported to be around 38 dB
whi ch indicates an 1 nprovenent of 10 dB in
hearing sensitivity when the patient is
fitted wth a hearing aid (Gundfast, and
Cam | on. 1986).

Tynpanograns seen in these cases is of flat
type.

Acoustic refl ex depends upon the invol venent
of the inner ear.

61 percent to 73 percent
of cases show i npr ovenent
in hearinb by 35 dB
(Bellucci, 1981, Oenars
et al. 1984 and Lesi nski,

1984) .

Hearing inproved within
25 dB SRT or better in 68
percent of cases (MDona
1986) .
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DI SCONTI NUI TY OF THE G5SA QULAR CHAI' N

Desri ption of the di sease:

D scontinuity of the osscicular chainrefers to a
di sruption of normal articul ation between the osscicles

(mal I eus, incus and stapes) (Jerger and Jerger, 1981).

A history of deafness, usually unilateral, follow ng
head injury or previous cortical nastoidectony, should
I ndi cate the possibility of osscieular dislocation or
di scontinuity of osscicular chain (Ballantyne, 1979).
It can occur as a consegaence of congenital defects, skul
trauma, and m ddl e ear disease. Awvariety of |esions can
result but dislocation of the incus is the nost frequent.
(Bal l antyne, 1979). Hough and Stuart, (1968) report that
t he nost common site of the osscicular chain disruption
I's the incus and/or the incudostapedial joint. |If the
st apes has been invol ved there nay be perilynph | eak and
progressi ve senaori-neural hearing | oss superinposed on the
conductive hearing Il oss. This condition is rare and an

urgent surgery is done. (Jerger and Jerger, 1981).

Sonetines in the patients with osscicular chain dis-
continuity, the ossciclea may becone rejoined by fibrous

tissue or they may get fixed by a mass of new bony grow h.
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This condition ia al so known as ankyl osi s between the ossci cl es.
This discontinuity in the osscicular chain or ankylosis

bet ween ossci cl es and adj acent bony wal |l a of the m ddle ear,
causesa maxi mumconductive hearing | oss ef 50 te 60 dB.

Thi s anount of hearing loss is nearly equal at all frequen-

ci es (Engush, 1976).

Thi s osscicul ar chain discontinuity may be congenital.
If it is congenital it may be associated with branchial arch
and facial ananolies i.e. Pierre Robin and Treacher Col lins
syndrone and atresia or mcrotia. GCenerally it is unilateral
(Jerger and Jerger, 1981). If theloss is bilateral, a
child may mani f est speech and | anguage retardation. This
speech and | anguage delay wi | | be associated with articul ation
errors and there will be significant disparity between verbal
and nonverbal sections of intelligence tests. Absence of the
oval wi ndow or round wi ndow, either in isolation or conbi ned
Wi t h osscicul ar chain anonolies, gives a simlar picture.
However, absence of both oval and round wi ndows produces total
deafness in the affected ear. This total deafness occurs becaus
t he novenent of cochlear fluids Wich is essential for

per ception of sound cannot occur (Engush, 1976).

In the case of congenital osscicul ar absence there are

also a variety of lesions. Absence of stapes superstructure
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with or without the |ong process of the incus is the
eommonest one. Pol yt onogr aphy may denonstrate osscicul ar
absence or dislocation or reveal fracture lines. A snal

| ocation of incus by 1-2 mmis enough to cause a narked

deaf ness. (Jerger and Jerger, 1981).

If this disease is associated with a | ongitudi nal skul
fracture, it may be acconpani ed by external ear canal
| acerati ons or coll apse, rupture of tynpanic nenbrane,

henor r hage of rmucous nenbrane and seventh nerve di sorder.



Pre and post operative audiol ogical

findings in osscicular chain discontinuity cases.

Nare of the : - : Cndi Post operative audi ol ogl cal
tests Pre operative audiol ogi cal findings. findi ngs
Puretothe Pure tone audi ogramshows a conductive hearing | According to Ogale, et al.
audi onetry | oss of 40 to 60 dB. A-Bgap will be 30 to (1986) report 93%of the
50 dB and the audionetric configuration is cases i nprove their hearing
generally flat (Jerger and Jerger, 1981) with a closure of A-B gap

towthin 15-20 dB.
According to Shea and Emmett,
(1978), average ACgainis
around 20 dB and accordi ng
t o Chang, and Cho, (1977),
the closure of A-Bgap I's
within 20 dB.
There remai ns a presence of
A-B gap of 20 dBin 84%of
cases as reported by
Lesi nski (1984).

Speech SRT iswithinnornmal limt and SDSis al so

audi onetry withinnornmal limt.

Pl PB PI PB function shows no roll over phenorenon

function (Jerger and Jerger, 1981)

| npedance Tynpanogramin | ater stage shows an abnor nal

andi onet ry deep type Ai.e. Ad type, where as in early

stage 1t may be type A

Static conpliance is well
range of 0.3 to 1.6 cnB.

above t he nor nal

Acoustic reflex is absent or el evated and
the reflex pattern i.e. jerger box pattern
Is invceted L-shaped in configuration
(Jerger and Jerger, 1981).

T¢C



Weber is lateralized to the affected

Weber Test _
ear side (Prescod, 1978).
occl usi on It does not bring any change in the
ef f ect occl uded ear results.
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Fig.3 Malleus-Incus fixation with atrophic tympanic membrance ( Moon and Hohn 1978)
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Orl 7TI'S MEDI A

Description of the disease:

Qitis nedia, literally, nmeans an inflammation of the
mucoperi osteal (nucosis + periosteum/nmenbrane covering the
bone/) lining of the tynpanumor mddle ear cleft. This
I nfl ammati on can i ncl ude eustachi an tube, tynpanic cavity,
attic, aditus, nmastoid antrumand nmastoid air cells (when

present) (Reichert, Specter, 1979).

Qitis nmediais a very comon infectious di sease of
early childhood. It affects children of all ages, races
and social groups. The nucosal lining of the mddle ear
cleft is continuous with that of the upper air passages at
the | evel of the nasopharynx. Normal aeration of the mddle
ear cleft is maintained by activity of the eastachian tabe
whose openi ng equal i zes the pressure (of the mddle ear to

that of the outer ear) (Coulthard, 1979).

Ventilation and nornmal aeration of the tynpanic cavity
Is anust. |If an adequate anount of aeration is not provided
to the mddl e ear due to dysfunction or obstruction of the
eustachi an tube, the mddle ear ventilation is inpaired and
a static air in the mddl e ear space nay be absorbed by bl ood

vessels in the nucosal lining. As aresult of this, a negative



air pressure is created in the tynpany cavity. The tynpanic
Menbr ane may becone retracted. This reduced m ddl e ear
pressure may result ia edena of the rmucosa and secretion

of fluid fromnueoperi osteum (Friedmann, 1974).

The eustachi an tube i s the commonest route by which
| nfl ammation travel s fromthe nose and nasopharynx to the
mddle ear. In infants and children the mddle ear infection
I s very common because the eustachian tube is shorter and
straight. Follow ng are the sources of infection:
1. Recurrent upper respiratory tract infection.
2. Common col d and influenza with secondary infection |ater.
3. Enl arged adenoi d
Tunours of the nose and nasophar ynx
Nasophar yngeal or nasal packing
Rhinitis and sinusitis

Chi | dhood di seases such as neasl e and scarl et fever

® N o 0 A

Car el essness on the part of nother for keeping t he baby
in flat position while feeding, when mlk regurgitates
i nto the nasopharynx, then to mddle ear cavity through

euat achi an t ube.

Swi mm ng and diving can cause forceful enterance of

i nfected wat er through the eustachi an tube (Macqgbool, 1988 ).

Various stages of inflammation are -

1. Stage of hyperema

27
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St age of exudati on
St age of suppuration

St age of resolution and

a » w N

St age of conplication
(shyamal Kumar, 1982).

Thi s di sease may be acute or chronic,and it can be
supparative or non-sapporative in nature. A common nechani sm
invol ved in acute infectious otitis nmedia is a spread of
upper respiratory tract infection through the eustachi an tube.
I n supparative otitis nedia a pus-like fluid may collect in
the mddl e ear space (Gerwin and Read, 1974). |In contrast to
acut e course, sappurative otitis nmedia may be chronic in
sone i ndi vidual s CSOM (chroni c sappurative otitis nedia) my
result in pathol ogic changes or destruction of the mddle ear
nmucosa, osseicles, and nastoid bone. Together with this perfor-
ation of the tynpani c nenbrane and a di scharge of fas from

t he ear may occur (Jerger and Jerger, 1981).

I n sene individual s the di sease may progress and it may
| ead to conplications of otitis media which include tynpano-
sclerosi s, perforation of the tynpani c nenbrane, and chol est eat ona
formation. |If the inflanmation spreads to adjacent structures
in the tenporal bone or inside the cranial cavity, conplications
may include labyrinthitis, mastoiditis, facial paralysis, brain
absess, and neningitis. Somne individuals may devel op a per nanent

sensori-neural hearing | oss.



It may occur at say age. However, according to the
second National Conference on Qtitis Media held in Match,
1978, the i ncidence of acute otitis nmedia is highest anong
infants of 6 to 24 nonths of age. Approxinately 80%of the
patients are children less than 5 years old. Chronic
suppurative otitis nedia nost often has its onset between
5 and 10 years of age (jerger and Jerger, 1981). |In Boston
study by Teele, Klein (1978) and ot her studi es by ME downey
and Ressner (1972) reported high preval ence of acute mddl e
ear infections in males than in fenales. Bat other studies
report that the sex ratio varies with age (B uggren and

Taneval |, 1952).

The onset of otitis nedia may be acate or insidious.
There wi Il be a conplaint of fluctuating conductive hearing
loss. Qitis nmedia of acute onset may be acconpani ed by
earache, hearing | oss and rupture of tynpani c nmenbrane.
Synpt omat ol ogy may i ncludes hearing | oss, a feeling of
fullness in the ear, a |l ow pitched, pulsating or continuous
tinnitus, cracking souads within the ear, chills and fever.

(Jerger and Jerger, 1981. In sone patients otitis media nmay

29

recouro over a period of years. severe recurrent otitis nedia

inthe first 3 years of |life may be associ ated and cause
del ayed speech and | anguage devel opnent in some children

(Lewis, 1976; Zinkus, et al. 1978).



The primary and best treatnent of otitis nmedia is by drug therapy and surgery.

Pre and post operative audiological findings in Gitis Mdia

SI.
No.

1.

Nane of the Pre operative Radiol ogical findings Post operative audi ol ogi cal

t est . fi ndi ngs
Pure tone Pur et one audi ogram shows uni | ateral or bil a- Hearing inprovenent is signi-
audi onetry teral conductive hearing | oss, In acute ficant in all groups except

stage the loss is typically between 20 dB
to 40 dB HTL. But the degree of |oss vari -
es dependi ng upon the stage and t he type

of otitis nmedia. In an initial stage of
otitis nedia the hearing may be within
normal limts but in nore advanced stage

it may be associated with a |oss of greater
than 40 dB.

I n the case of Chol esteatona t he hear -
ing loss may be unilateral or bilateral and
t he degree of |oss varies frommld to
noder at e dependi ng upon the site and si ze
of the chol est eat ona.

Audi onetric contour may vary with the
progression of the disease. In intiad -
stage when there is a reduction in the
m ddl e ear pressure, and stiffness of the
ossci cul ar chain, the audi onetrie contour
wWll berisingwth greatest loss in the |ow
frequency region than high frequency region.
When the fluid accunul ates, high frequency
na¥ be affected and the audionetric conteur
wllbeflat.

t he ears under goi ng recon-
structions fromthe footplate
There is a significant hearin
gain with a PTAof 33 dB and
a reduction in A B gap

which is less than 20 dB in
94%o0f ears under goi ng
nyringopl asty and 69%of the
ear s under goi ng tynpano-

pl asy (Pal va, 1987).

Anderson, et al (1983)
report of a significant diffe
pence in A-B Eﬁp at 500 Hz,

1 KHZ and 2 KHz.

In mgjority of the cases
the hearing gain brings up to
20 dB and nore. (sushko, 1978

o€



Speech audi o-
nmetry.

Enpedance
audi onetry

Bone conduction threshold is wthin nornal
But it may be affected dependi ng upon

mts
duration and severity of the di sease.

N
t he
If there is sensori-neural hearing | oss,

t he audi ogram shows a flat or downward sl opi ng
curve (Jerger, and Jerger, 1981).

SRT and SDS; both are found to be within nornal
limts (Jerger and Jerger, 1981)

Resul ts of inpedance audi onetry varies dependi ng
on the nature and extend of osscicul ar chain

I nvol venent. | npedance audi onetry shows an ab-
normal tynpanogram In the case of chol esteat oma
t ynpanogram may be shall ow type A in shape.

Static conpliance is reduced and found to
be belowthe normal limt.

Acoustic reflexwill be absent of thereis
fluud inthe mddle ear. 1In the case of chol ea-
toma acoustic reflex threshold (ART) nay be el e-
vated and acoustic reflex may be absent.

Ininitial stage of otitis nedia the peak
of the tynpanogram may show slight positive pre-
ssure. As air inthe mddle ear space i s exhaust ed
t he peak of the tynpanogrammay occur at an i ncreas-
I ng degree of negative Bressure. In this initia
stage t he tynpanogramobtained will be of type 'C
configuration. At this tine reflex may be seen if
air pressure is successfully maintained at the

Nor mal

Post operative i npedance
audi onetrical findings
shows varying patterns
of tynpanograns
(Anderson, et al. 1983).

d

T€



Pl - SSS
function

SSIT scares

peak of the tynpanogram Gadually the anpli -
tude of the negative peak may decrease. Then

t he peak may becone rounded or blunted. Sub-
sequently the tynpanogramis of a flattened
shape. At this stage the type of tynpanogram we
get is of type B configuration.

NOTE: In patients with chol easeat omas t hat have
eroded t he ossci cul ar chain, the tunour itself
forns a functional connection between the ossci -
cles. In this case also we get rounded shape
t ynpanorans, and surprisingly a little air-
?8g$)gaps may be observed. (Jerger and Jerger,

It isnornmal in both the ears.

SSIT scores agree with PTA sensitivity
(Jerger and Jerger, 1981).
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OTCSCLERCSl S

Description of the di sease:

The term"oto" refers to the ear, and "scl erosis”
refers to a new spongy bone formati on end renodel | ing.
When both the terns are conbi ned together it becones
otoscl erosis which refers to a pathol ogi cal condition
of the ear. Thia pathological condition called otosclerosis
refers to a new spongy bone formati on which affects prinarily
to the labyrinth of the inner ear and it causes progressive

deaf ness.

G osclerosis is a conmon cause of hearing inpairnent.
It is a disease or disorder of the bony wall (capsule) of
the labyrinth. It is a localized osteodystrophy which has
sone simlarity to Gsteitis fibres acystica (Rechlinghauaen's
di sease) and Gsteitis deformans (Paget's di sease). It can
occur anywhere within the petrous bone. It becones nmani -
fested when t he bony di sorder has invol ved t he oval w ndow
and interferes wth the normal novenent of the stapes.
Thi a produces a conductive hearing | oss (Boies, 1961). This
di sease i s characteri sed by spongy bone fornmati on around
t he oval wi ndow and the pronontary. This type of bone
formation occurs in the mddle | ayer of the bony |abyrinth
and it causes ankylosis or the fixation of stapes which
causes interference with sound conduction to the inner ear

(Nagar, 1969).

34
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The exact cause of this disease is not known. The
otosclerotic process general |y devel ops ia areaa of the
| abyri at hi ne capsul e, in which enbryoaic cartil age often
persists. The firat iadication of the di sease cones as
an enl argenent of the perivascul ar spaces. It has been
reported that there ia an increased vascularity of the
tissues (and the cells) ia the nucous nmenbrane around t he
pronmontary and the atapes, This increased vascularity
causes edenma which results in vascul ar ot oapongi osi s.
Thi s vascul ar ot oapoagi osis after resorbtion of bone by
new bone formation results in otosclerosis (Nagar, 1969).
Heredi tary and pregnancy are sone factors which influence
t he devel opnent of otosclerosis. In agreat majority of
casesi.e. in 70 to 90 percent of cases the otoacl erosis
Is located | a the so-called area of predilection, which

Is anterior to the oval wi ndow (Bi ckert, 1965).

Cenerally this disease is bilateral but in 20 percent
to 30 percent of cases it is unilateral (Quild, 1944,
Fl ei scher, 1958; Lindsay, 1959). la 90 perceat of the
cases, the onset of otosclerosis is between 15 years and
45 years of age (Booth, 1978). It rarely starts before
ten years and after 40 years of age (Prescod. 1978).

Qccurence of this disease is noreia fenmales sad fair
Conpl exi oned than disease is nore in females and fair
conpl exi oned than mal es and dark. The incidence of this
disease is fairly high in India and | owest anong the Anerican
Negros (Nagar, 1969).



As t he di sease progresses the patient eonplaints of -
(1) Hearing loss - ia 80 percent of the eases there is
a bilateral symmetrical conductive hearing | oss.
Onset of hearing loss is reported to be gradua
(Booth, 1978).
(i1) Paracusis ia present, i.e. the patient may hear better
I n noi sy than in quite surroundi ngs.
(iii) Tinnitus ia often present.
(iv) Vertigo - generally it is not reported and even if it

la there, it is mninmal in degree.

There i s no standard nedi cal treatnent for otosclerosis,
But a restorative surgical procedure called stapedectony can
be done which inproves the hearing sensitivity in noat of
the eases. |If surgical treatnent is not possible in that
condition, a suitable hearing aid will be the choice of

treat nent.
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Fig:10: The course of the acoustic reflex in a normal and in
an otosclerotic ear. Note that both show a negative
deflection at the onset, but that only the otosclerotic
reflex shows a negative deflection at the offset
(Dj upesland, 1963, 1969, Terkildsen, et al.1973).
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MENI ERE' S DI SEASE

Description of the disease:

Description of this disease was first given by Prosper
Meniere hinself ia 1861. In 1972 the Amreri can Acadeny of
pt hal nol ogy and G ol aryngol ogy Comm ttee on Equilibrium
defined Meniere's disease as follows: - "Meniere's di sease
I s a di sease of the Menbranous inner ear characterized by
deaf ness, vertigo, andusually tinnitus, whichhasits
pat hol ogi ¢ correl ate hydropi ¢ distention of endol ynphatic
system (Alford, 1972). This definitionis simlar to that
whi ch was gi ven by Prosper Meniere, theonly thing is that
this definition included the concept of endol ynphatic hydrops
as an integral part of the Meniere's di sease whi ch was not

i ncluded in Prosper Meniere's description.

In brief the conbi nation of vertigo, hearing | oss and
tinnitus characterized by episodic attack of fluctuating
severity in hearing loss is called Meniere's disease. This
IS the nost inportant di sease of the inner ear which affects
the fluid physiology of the endol ynphatic system (G bb and
Smith, 1982).

I n incidence and preval ence of Meniere's di sease i s not
known. It varies greatly because of inconsistency in establish-

I ng the di agnosi s by primary physi ci ans.
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The onset of this disease is usually between 49 and 60
years of age. It israreiachildren (stable et al. 1978).

It is usually unilateral in 80 - 90 %of cases.

The exact cause of this disease is not known. Hi sto-
pat hol ogi cal observations have shown that there is an
i ncrease i n endol ynphatic fluid which causes dilation of
t he scal a nedi a of the cochlea and saccule. This increased
(abnornmal ) endol ynphatic fluid pressure causes bal ooni ng
and rupture or stretching of Reissner's nenbrane (which is
t he t hi nnest nmenbrane of the inner ear. having no connective
tissue layer). It has been clainmed that the epi sode of
vertigo, hearing loss and tinnitus are caused by this
I ncreased accunul ati on of endol ynphatic fluid (Dayal, 1981).
Q hers are of the openion that the epi sodes coincide with
rupture of Reissner's nenbrane. Wen the Reissner's nenbrane
ruptures,it causes mxing of perilynph and endol ynph fl ui d.
Because of this pathological findings, this conditionis
al so cal | ed as "endol ynphati c hydrops" (Dayal, 1981). Due
to this condition of m xing, the cochlear m crophonics and

action potentials of cochlear nerves are upset.

When this diseaseis in progress, thereis degeneration
of organ of corti with |l oss of hair cell population (Kinura,
et al. 1976). accordingto Shea (1975) there are different

types of Meniere's diseases.
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1. Lernoyez Syndrone - This is a type of Meniere' s disease
in which hearing is inproved daring and i medi ately after
a vertigi nous attack.
2. Vestibular Meniere's disease - In this condition vertigo
is present without hearing loss. It is also known as
vesti bul ar hydrops. and
3. Cochl ear Meniere's di sease or cochl ear oydrops - In this
condition auditory synptons are present w thout verti gi nous

epi sodes.

Signs and synptons of this disease includes -

- Feeling of intra-aural fullness before attack.

- Sudden onset of vertigo, tinnitus* nausea and vom ti ng.

- Fluctuation in the hearing ability. Hearing |loss and tinnitus
may becone progressively wordse (Haye and Qui st hanaaen, 1976) .

- Severe headache

- Psychol ogi cal (and enotional) instability.

- Repetition of these acute phases for few nonths.

- Diplacusis is present i.e. the patient perceives different
pitches in the invol ved ear.

- Intolerance to loud noisei.e. recruitment is present.

- There will not be any history of pain in the ear or discharge

fromthe ear.

This disease is treated nedically. |f nedical treatnent
Is not effective than surgical treatnment |ike endol ynphatic shunt

operation is derforned.
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ACCPSTI C NEROVA

Description: Acoustic nearomas or acoustic schwannonas are

benign lesions that arise at the glial-schwann ceil junction
whi ch always lies wthin the internal auditory neatns(Mafee,
1982 and Cartin, 1984). In other words we can say that the
acoustic nearonas are the tunours that arise fromthe

nenril enmmal sheath (the sheath of schwann) of the eighth
crani al nerve and al so known as nearil| emmonmas whi ch accoant
for 10 percent of all intra-cranial tanours, 80 to 90 percent
of all extra-axial cerebellopontine angle nmasses and nore than
50 percent of posterior cranial fosaa tunours (Val vassori

1969; Kieffer, 1974; Cems, 1984).

Characteristically, this tunor arises wthin the interna
auditory canal fromthe vestibular portion of the eighth nerve,
so it can also be called as vestibal ar schwannoma. As this
tanor increases in size, it may extend nedially fromthe
internal auditory nmeatus into the cerebel |l epontine angl e.
This increase in size of the tanor causes conpressi on and
It invades the auditory and vestibul ar nerve trunk. This
conpressi on and i nvasion causes interference with the bl ood
sapply to the cochl ea, bi ochem cal disturbances of cochl ear
fluids (Endol ynph and peril ynph), pressure on adjacent crani al
nerves, and/ or conpression or displacenent of adjacent brain

stemstracture. (Jerger and Jerger, 1981).
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These tanours occurs in about 8.7 persons per 1000
and can be classified in two groups:
(a) Intracanalicul ar acoastic neuronmas which occars within
the internal aaditory cana
(b) Extracanalicul ar acoastic neurons which is extendi ng

or arising outside the internal auditory canal.

The onset of the synptons is usaally between 30 and
50 years of age. It lanore in fenales than males. The
tanoar is unilateral in 95 percent of patients. dinical
coarse and signs and synptons of this disease vary dependi ng

onthe site of origin and size of the tanopar. It inclades -

a progressive, anilateral sensorinenral hearing | oss.

the onset of hearing loss is characteristically insidious

I N gener al

- the loss is preceded or acconpanied by anilateral tinnitus
In nmore than 75 percent of the cases

- di zzi ness or ansteadi ness may be observed in 65 percent
of persons

- many patients report of sensation of fallness within the
ear, and

- conpression of vestibalar nerves may cause vertigo (Eagash,
1978)

The synptons general |y occur in a predictable sequence. Wth

rare inceptions, the first sign of an acoustic schwannona

I's hearing | oss and tinnitus.
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Hearing |l ots is acconpani ed by the ot her synptons

ia foll owi ng order - Labyri nt hi ne synpt ons, sub-
occipital disconfort, incordination and staggering gait,

I nvol venent of ot her cranial nerves, headaches, vomting,
end popi | | edema, and dysarthria, dysphagia, and respiratory
difficulties (Bebin, 1979). The three typical synptons

of acoustic neurona are -

(i) Unilateral progressive sensori-neural hearing | oss

(ii) Unilateral tinnitus and

(iii) Intermttent vertigo and/ or unsteadi ness.

B ghth nerve is the primary site of the disorder.
The secondary sites nmay be the cochl ea or the brai nstem
(Jerger and Jerger, 1981). The treatnent of acoustic
schwannonma general |y i nvol ves surgery. But in sone

patients the tunmour may recur after surgical intervention.
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Sone ot her findings which are inportant and confirm
t he presence of the tunour are as foll ows: -

1. Caloric test - In alnost all the cases of cerebell opontine

angl e tunours, the caloric response i s reduced or absent
on the affected side (Dayal, 1981).

2. Tenporal bone x-rays - A stenver's view may show assymetry

of internal auditory neatus in the ease of acoustic neurona.
(Engush, 1976) .

3. Petrous pyramd pol ynography - Thi s radi ographi c exam nati on

I n capabl e of denonstrating snmall changes in the size of
the internal auditory nmeatus which is highly suggestive of
atunor intheVIl thcranial nerve (Engush, 1976, Dayal,
1981).

4. Pneunvecephal ography - The contrast nediumin this case

is air in the subarachnoid space. This examnation is
useful in identifying larger tunours and in denonstrating
possi bl e di spl acenent of the brainstemdue to pressure
froma | arge tunour (Engush, 1976).

5. Brain scan - Abrain scan of the posterior cranial fossa

will denonstrate a lesion of 2 cm or greater but is of

little benefit inidentifying smaller tunors (Engush, 1976).
6. Any patient with a progressive sensori-neural hearing | oss

and persisting unilateral tinnitus should be suspected of

havi ng nerve Vil1th tunour. In addition to the presence



7.
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of unilateral sensori-neural hearing loss, if the calorie
response is reduced or absent on that side, it is likely
that the patient has an acoustic neuroma, in that case

definitive investigations should be performed (Dayal,

1981).

Comput eri sed Axial Tomographic Scanning (CAT-Scan): A

CAT-Scan is very useful and it will detect the presence

of small size of tumours.
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eech discrimnation in Speech discrimnation in
the right ear at 65 dB the left ear at 40 dB is
I's 62 percent 85 percent

Tone decsy = 0 ' Tone decay = 0

Pi g. 18 Shows an audiogramwi th reduced SDS in right ear (i.e.
in affected ai de).

Cal orie test Fow er's ABLB Test at
4 KHz

Right Right

Fig.19 Shows absence of calorie response and absence of recruit-
ment in the right ear

(Bal lantyne, J. 1979)
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SUWARY AND CONCLUSI ON

Though thi s handbook is entitled: "Pre and Post operitive
audi ol ogi cal findings ia peripheral hearing disorders”, it is
restricted only to those peripheral hearing di sorders which
I nvol ves surgical treatnent, so that we can conpare t he pre-
operative audiological findings with that of post operative
with ia tarn gives a clear cut objective informati on regarding
the gain in hearing after surgery. In other words it hel ps
us in better apprediation of surgical output. If we want to
see, evaluate aad realize the anount of change that has taken
pl ace, we have to keep one eye on the past events or past
findings and anot her eye on t he present one. And then by
| ooki ng at these two we eval uate and real i ze t he anount of change
both in terns of quality and quantity. So is the ease here in

our treatnent of hearing disorders.

| f we want to knew how effective is our surgical treat -
nment program we have to have a preoperative audi ol ogi cal
findings of different audiological tests. Then, after the
surgery i s performed, a post operative audiol ogi cal findings of
all those tests (perforned earlier) at aregular interval should
be done. Based on these two findings we can eval uate and realize

t he anount of inprovenent which is an objective eval uati on.
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If the sane tests are performed at regular intervals it wll
give a clear cut infornation about the | oag termeffect of
surgery, It is because in sone of the cases the long term

effect of surgery is not very good.

It is also significant to note that we have enough i nfor-
mati ons regardi ng t he preoperative audi ol ogi cal findings but
conparatively fewpublications are avail abl e on post operoti ve
audi ol ogi cal eval uations. This could be due to high cost of
audi ol ogi cal eval uations which includes all the basic and sone
special teats. In addition, professionals fully engaged in
clinical activities may not find it inportant worth nmeir while
to publish their findings. Another reason for this may be
because after surgery we are nore concerned about the patients
speech discrimnation ability and also to nonitor his mddle
ear condition for any possi bl e recurrence or conplications.

For that purpose at |east a routine examnation and audi ol ogi cal
eval uations of all the different test shoul d repeatedly be done.
So, thereis aneed for the sane so that we can have a better
and specified identification of the disease, its treatnent and

resear ch pur poses.

Thought her e ar e several studi es publi shedi nwhi chout put of
post-surgical findings is also reported to be good and appreci -
abl e but reports of different audiol ogieal tests are not avail -

able. So thereis a need of reports on a | arge nunber of cases
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simlar to oae by G nsberg, et al (1978) in which 2045

cases of stapedectony, and atudi es by Johnsoa (1977) in which
resul ts of surgery in 500 cases of acoustic neuronas, isS
reported; so that we can generalize these findings to overal

popul ation of the sane di sease.
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