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INTRODUCTION

Man has come a long way from his animal skin and stone

axe days. His life now consists of electronics, chemicals,

as well as a variety of art and social function. No longer

are meagre food, simple shelters or bare clothing enough for

him. The human being is always striving towards sophistica-

tion in his lifestyle these days.

He has achieved a great deal in areas of science and

technology along with those of the fine arts and economy.

There are so many improvements in oar life these days, in

fact, that no one person alone can actually keep count of

all of them.

With sophistication, the need for accuracy and precision

has increased tremendously. The advance in all the different

discriplines is simply too much now for a single person to

improve his skills. Thus came the need for specialization

in particular areas.

In the course of time, 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

if they happen to be important. The area of audition and the

process of hearing is one field which has been ignored because

of increased specialization.
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Not many people spend way time on their ears nor do

many give much of a thought for hard of hearing individuals.

Phis may have occured because hearing has for a long time

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 impairments are often able to escape notice

by using their vision and not committing themselves to any-

thing. It is at this point that, lives may be affected by

lack of knowledge. The lack of hearing affects our communi-

cation and therefore our efficiency in living our lives well.

It is at this stage, the growing need of a specialized

field of Audiology finds its place, and an audiologist through

his professional activities helps the growth of awareness

among general public regarding Bar and Hearing disease and the

kind of help they can seek for. Diagnosis, successful

rehabilitation and an effective education for the public is

the three major aspects with which an audielogist works.

He with his sophisticated instrumentation and depth of

knowledge of hearing problems, would be able to select the

best for an individual.

Radiologists over the years have one common goal and

one common problem and that is to assessthe hearing sensi-

tivity of a large population which comes to them and then

label them with less amount of doubt so that the proper



treatment would be available to them. This doubt is only

because an audiologist has no standardized patterns and

findings based en which he can specify the disease as such.

And thisproblem ia mere especially in dealing with the

peripheral auditory disorders. Sometimes the puretone audio-

logical findings or impedance audiological findings or

speech audiological findings of one disorder shows that

though the lesions are different and the disorder is diffe-

rent bat the findings of these tests are same and in that

condition it is very doubtful for an audiologist to label

a disorder or disease based on these limited 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 diagnosis

which will correlate with the diagnosis of medical profe-

ssionals and a better and more appropriate treatment would

be provided to those patients.

Both the clinical experience and rich research data

enable us to group the audiological findings and associate

than with specific problem in the ear or a specific condi-

tion like hearing loss due to old age or presbycusis. Such consis

tent findings allows the aadiologist to select suitable test

batteries for a patient with specific complaint and it also

makes the diagnostic procedure more smoother, easier and with
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least amount of doubt. It's help in saving the time and

energy is also very important. Now in order to cross

check the findings a primary need of an audiologist is the

results of all the different audiological testa in diffe-

rent disorder which is not available.

Here is an attempt to fulfil this need, i.e. to put

such consistent pre and post operative audiolegical findings

in those peripheral hearing disorders in which surgical

treatment is involved. Thustthis attempt has got two

purposes. The first purpose obviously is to help a clinical

audiologist in his day-to-day clinical practice; and second

purpose is to compare the pre-operative audiological findings

with that of the post operative one, which in turn will help

to evaluate the hearing improvement quantitatively after

surgery, In other words to appreciate howeffective the

surgical treatment was.

In every chapter a brief description of the disease and

summary of different audiological test findings is presented

in a tabular form under two columns of pre-operative and

post-operative audiological findings. This gives a quick

and easy access to information without having to spent valu-

able time in retrieving details previously examined. Though

in many diseases the findings show a progressive change over

time, t h e value of the findings are nevertheless a p p r e c i a t e ,
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Here it is very important to be kept in mind that

though this hand book deals with the peripheral hearing

disorders, it is limited to only those peripheral hear-

ing disorders in which surgical treatment is involved

and needed.



REVIEW OF LITERATURE

Various stractares sad parts of our aaditory system

play different roles in the transformation, transdaction,

coding, transmission and decoding of the aaditory signal.

When we do aadiological evaluations of different patients

with complaint of hearing loss dae to variety of reasons;

we get a variety of aadiometric patterns and findings in

oar clinical practices. These findings and patterns differ

one from the other because of differences in the struc-

ture of the aaditory system involved.

The first investigator who encountered this diffe-

rential symptomatology perhaps was Ernst Weber in 1834.

He pat a vibrating taming fork on the mastoid portion and

noticed the hearing sensitivity throagh bone coaduction

in different pathological conditions. He noticed that in

condactive hearing loss cases, the bone conduction signals

lateralized and were referred to the poorer ear. After a

21 years of gap, in 1855 Heinrich Rinne described another

method of tuning fork testing to quantify the air-bone gap

by comparing the deration of perception by air conduction

to the daration of perception by bone-conduction. Both

of these taaing fork tests, so called the Weber test and

the Rinne test were used as a cornerstone of diagnosis.

6
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Though these two tests provided fundamental teat

results for differentiating conductive from sensorineural

hearing loss, these tests could not meet the following

needs i.e. these teats h*ve certain limitations. They

are : 1) The tests could not differentiate bilateral

mixed hearing loss from conductive and sensori-

neural hearing loss.

2) They could not differentiate among very mild

losses and also in profound loss eases it

could not differentiate whether the loss was

mixed or sensorineural in nature.

3) They could not explain the mechanism or the part

of the auditory system involved in various types

of pathological conditions of the ear.

So, there was a need for developing other methods of testing

which could detect and determine the site of disorder and

specify the mechanism involved in different types of auditory

disorders.

The first half of the twentieth century saw the invention

of the vacuum tube, the development of the electric audiometer

and an explosive increase in studies of auditory sensitivity.

There was a little more progress, however, in diagnostic

audiometry. The year 1948 was of major significance in the

field of audiology because the interest now turned towards
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the diagnostic audiology and developing more tad more

methods 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 audiology

was initiated by the work of Dix, Hallpike and Hood who

developed 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

measurement of loudness recruitment. The phenomenon of

hypersensitivity to load sounds often accompanied by

heating loss was stadied in the middle of the nineteenth

century by Fowler (in the period between 1928 to 1937).

Bat Dix, Hallpike and Hood were the first to assign correct

significance to the symptoms 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 loudness recraitment indirectly

(i.e. objectively). Different attempts were made to exploit

the differential diagnostic potential saggested by the work

of Dix, Hallpike end Hood. In such attempts intensity and

frequency discrimination, masking of tones by noise, adapta-

tion, fatigue were all investigated exhaustively. The ABLB

test resalt was regarded as validation yardstick against which
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the efficacy of all the new procedures was evaluated.

Then it waa felt that the loudness recruitment aa such

waa net the parent phenomenon which differentiates coch-

lear leaion from the eighth nerve lesion, but only one

of the many poasible manifestations of cochlear disorder,

i.e. if recruitment is absent it does not mean that the

cochlear pathology is not present. It is possible that

the transduction and biological amplification system in

the auditory system will be affected. As a consequence

of this, it was realized that there was a lack of rela-

tions among various psychoacoustic measures and loudness

recruitment; and finally it was realized that there was

a need for developing such a valid test which should be

aimed at predicting the site of disorder rather than

prediction of recruitment. More precisely it was felt

that oar procedure should be so developed that it would

show the relationship between the symptomatology and

function.

Though abnormal adaptation like loudness recruit-

ment, was well known to the nineteeth century otologist,

realization of it's full potential as differentiating

symptom however was not poasible because of the unavaila-

bility of sophisticated electronic instruments. In 1947,

Bekesy introduced a new and exciting avenue of investigation
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and provided an unique tool for a precise study of temporal

changes la auditory senaitivity to sustained stimulation.

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

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

nostic audiometry. These new activities included :-

1. The development of new speech audiometric measures which

played a very important sole in differentiating peripheral

auditory disorders from that of the central auditory

disorders.

2. The development of instrumentation for impedance aadio-

metry which is of great importance in the differential

diagnosis of sensori-neural loss and conductive loss

which in tarn help determine the lesion in peripheral

as well as in central auditory disorders.

3. The development of tests to determine the eighth nerve

site especially in the case of retrocochlear pathology.

Although a number of nineteenth and twentieth century

otologists and aadiologists especially in Germany, esperi-

mented with the diagnostic potential of speech audiometry,

the important break through came in 1955 when Bocca and his

colleagues, in Italy showed how speech signal could be used

to identify temporal lobe disorder. This pioneering work

of Bocca and his colleagues stimalated an important series

of research throughout the world in 1960s which was aimed at
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the development of such material and techniques which

exploited the diagnostic potential of speech audiometry.

As a result of this work, speech audiometry has become

one of our most important techniques for identifying and

evaluating central auditory disorder and for differentiat-

ing peripheral from central site.

Impedance audiometry had its roots in the Scandina-

vian countries. Following the new classic 1946 monograph

of Metz, a number of investigators in Denmark and Sweden

developed and refined tympanometry and acoustic reflex

measurement. It was not until the late 1960s that the

clinical impedance audiometry developed in the United

States. During the 1970s, however, its use became wide-

spread to the point that it is now considered an integral

part of the basic audiometric evaluation. It is probably

fair to say that no new technique has had such a profound

impact on clinical audiological practice since the deve-

lopment of electric audiometer itself. But still there

were difficulties in testing the hearing sensitivity of

babies and young children.

finally, the 1970s saw the development of another

powerful new technique known as auditory brainstem

response (ABR) audiometry. Sohmer and Feinmesser in

Israel, and Hecox and Galambos, in the United States, were
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among the first to demonstrate the potential value of the

Auditory Brain Stem Response in audiologie evaluation,

especially in testing babies and young children. At pre-

sent, this technique has established its great importance

in the evaluation of virtually every type of auditory

disorders from the middle ear to the brainstem. At

present with our present knowledge by using impedance and

ABR audiometry we can now differentiate, relatively, success-

fully, among five potential sites of disorder; the middle

ear, the cochlea, the eighth nerve, the brainstem auditory

pathway, and the auditory cortex in the temporal lobe.
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CONGENITAL ANOMALIES OF THE EAR

Description of the disease:

Congenital malformations of the external ear results

from the developmental failure of the first and second

branchial arches. These malformations of external ear are

often associated with malformations of the Middle ear and

inner 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 normal

size.

Microtia - size of the auricle will be smaller than normal

size

Anotia - Absence of auricle

Accessory auricles

Atresia of the external auditory meatus

Atresia of the external auditory meatus with microtia and

abnormal middle 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 microtia and



middle ear abnormalities is more common. Absence of auricle

is often associated with atresia of the external auditory

meatus. Congenitabl anomalies of the external ear and the

middle ear are most commonly seen with the anomalies of

other structures which are developed from the first two

branchial arches. such as Trescher Collin's syndrome, whose

features are Bilateral atresia of the ear, hypoplasia of the

mandible, hypoplasia of the molar and maxillary bones, and

antimongoloid palpebral fissures. At the same time several

other congenital abnormalities can also occur in the same

individual. These abnormalities produce cosmetic deformi-

ties, infections and hearing loss (Dayal, 1981).

Atresia of the ear canal results in a conductive type

of hearing loss. Hearing loss associated with atresia of

the external auditory meatus and middle ear defect can be

unilateral or bilateral. In unilatral cases with normal

hearing on one side causes no immediate concern, and if

surgery is required it should be advised when the patient

reaches 16 or 17 years of age. Infants with bilateral hear-

ing loss due to such malformations need a good hearing for

their proper development of speech and language. Hence

in that case an appropriate hearing aid should be given as

early as possible.

14
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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

should 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 anomalous coarse in these caaes. This

sargery includes repair or reconstruction. Apart from this

an audiological evaluation, and amplification is must for reha-

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



Sl.
NO.

1.

2.

3.

Name of the
teat

Puretone audio-
metry.

speech audio-
metry.

Impedance
audiometry

Pre operative audiological findings

Puretone audiogram shows an unilateral or bi-
lateral conductive hearing loss with PTA of
less than 60 dB. sometimes mixed loss is also
present (Finitzo, et al. 1979).

Audiogram shows to flat carve with AvB gap of
around 50 dB. In bilateral Cases there is a
bilateral symmetrical mixed hearing loss of
around 65 dB.(Bergstrom, at al. 1974).

Bone conduction is generally within normal
limits but in some cases it may be affected.
In Around 10 percent of the cases have also
been reported who have sensori-neural hearing
loss in Which inner ear was involved
(Finitzo-Hieber, et al 1979)

Unaided SRT is reported to be around 48 dB.
and aided SRT is reported to be around 38 dB
which indicates an improvement of 10 dB in
hearing sensitivity when the patient is
fitted with a hearing aid (Grundfast, and
Camilon. 1986).

Tympanograms seen in these cases is of flat
type.

Acoustic reflex depends upon the involvement
of the inner ear.

Post operative audiologi-
cal findings

61 percent to 73 percent
of cases show improvement
in hearinb by 35 dB
(Bellucci, 1981; Cremars
et al. 1984 and Lesinski,
1984).

Hearing improved within
25 dB SRT or better in 68
percent of cases (McDonald
1986).

1
6

Pre operative and post operative audiological findings in congenital anomalies
like atresia of the external eauditory meatas.



Fig:1 Congenital malleus fixation (Moon and Hohn 1978)

1 7
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DISCONTINUITY OF THE OSSCICULAR CHAIN

Desription of the disease:

Discontinuity of the osscicular chain refers to a

disruption of normal articulation between the osscicles

(malleus, incus and stapes) (Jerger and Jerger, 1981).

A history of deafness, usually unilateral, following

head injury or previous cortical mastoidectomy, should

indicate the possibility of osscieular dislocation or

discontinuity of osscicular chain (Ballantyne, 1979).

It can occur as a consegaence of congenital defects, skull

trauma, and middle ear disease. A variety of lesions can

result but dislocation of the incus is the most frequent.

(Ballantyne, 1979). Hough and Stuart, (1968) report that

the most common site of the osscicular chain disruption

is the incus and/or the incudostapedial joint. If the

stapes has been involved there may be perilymph leak and

progressive senaori-neural hearing loss superimposed on the

conductive hearing loss. This condition is rare and an

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

Sometimes in the patients with osscicular chain dis-

continuity, the ossciclea may become rejoined by fibrous

tissue or they may get fixed by a mass of new bony growth.
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This condition ia also known as ankylosis between the osscicles.

This discontinuity in the osscicular chain or ankylosis

between osscicles and adjacent bony walla of the middle ear,

causesa maximum conductive hearing loss ef 50 te 60 dB.

This amount of hearing loss is nearly equal at all frequen-

cies (Engush, 1976).

This osscicular chain discontinuity may be congenital.

If it is congenital it may be associated with branchial arch

and facial anamolies i.e. Pierre Robin and Treacher Collins

syndrome and atresia or microtia. Generally it is unilateral

(Jerger and Jerger, 1981). If the loss is bilateral, a

child may manifest speech and language retardation. This

speech and language delay willbe associated with articulation

errors and there will be significant disparity between verbal

and nonverbal sections of intelligence tests. Absence of the

oval window or round window, either in isolation or combined

with osscicular chain anomolies, gives a similar picture.

However, absence of both oval and round windows produces total

deafness in the affected ear. This total deafness occurs becaus

the movement of cochlear fluids Which is essential for

perception of sound cannot occur (Engush, 1976).

In the case of congenital osscicular absence there are

also a variety of lesions. Absence of stapes superstructure
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with or without the long process of the incus is the

eommonest one. Polytomography may demonstrate osscicular

absence or dislocation or reveal fracture lines. A small

location of incus by 1-2 mm is enough to cause a marked

deafness. (Jerger and Jerger,1981).

If this disease is associated with a longitudinal skull

fracture, it may be accompanied by external ear canal

lacerations or collapse, rupture of tympanic membrane,

hemorrhage of mucous membrane and seventh nerve disorder.



Sl.
NO.

1.

2.

3.

_ J

Name of the
tests

Pure to the
audiometry

Speech
audiometry

PIPB
function

Impedance
andiometry

Pre operative audiological findings.

Pure tone audiogram shows a conductive hearing
loss of 40 to 60 dB. A-B gap will be 30 to
50 dB and the audiometric configuration is
generally flat (Jerger and Jerger, 1981)

SRT is within normal limit and SDS is also
within normal limit.

PIPB function shows no roll over phenomenon
(Jerger and Jerger, 1981)

Tympanogram in later stage shows an abnormal
deep type A i.e. Ad type, where as in early
stage it may be type A.

Static compliance is well above the normal
range of 0.3 to 1.6 cm3.

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

Post operative audiologlcal
findings

According to Ogale, et al.
(1986) report 93% of the
cases improve their hearing
with a closure of A-B gap
to within 15-20 dB.

According to Shea and Emmett,
(1978), average AC gain is
around 20 dB and according
to Chang, and Cho,(1977),
the closure of A-B gap is
within 20 dB.

There remains a presence of
A-B gap of 20 dB in 84% of
cases as reported by
Lesinski (1984).

2
1

Pre and post operative audiological findings in osscicular chain discontinuity cases.



4. Weber Test

occlusion
effect

Weber is lateralized to the affected
ear side (Prescod, 1978).

It does not bring any change in the
occluded ear results.

Fig-2 Madsen Acoustic bridge demonstrating

tympanogram findings in -

A - Osscicular fixation and

B - Osscicular chain discontinuity

22



Fig.3 Malleus-Incus fixation with atrophic tympanic membrance (Moon and Hohn 1978)

2 3



Fig:4- Osscicular chain discontinuity

(Moon and Hohn 1978)

2 4



Fig:5, Osscicular chain discontinuity Incus stapes separation
after skull fracture

2 5

(Moon and Hahn, 1918)
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OTITIS MEDIA

Description of the disease:

Otitis media, literally, means an inflammation of the

mucoperiosteal (mucosis + periosteum /membrane covering the

bone/) lining of the tympanum or middle ear cleft. This

inflammation can include eustachian tube, tympanic cavity,

attic, aditus, mastoid antrum and mastoid air cells (when

present) (Reichert, Specter, 1979).

Otitis media is a very common infectious disease of

early childhood. It affects children of all ages, races

and social groups. The mucosal lining of the middle ear

cleft is continuous with that of the upper air passages at

the level of the nasopharynx. Normal aeration of the middle

ear cleft is maintained by activity of the eastachian tabe

whose opening equalizes the pressure (of the middle ear to

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

Ventilation and normal aeration of the tympanic cavity

is a must. If an adequate amount of aeration is not provided

to the middle ear due to dysfunction or obstruction of the

eustachian tube, the middle ear ventilation is impaired and

a static air in the middle ear space may be absorbed by blood

vessels in the mucosal lining. As a result of this, a negative
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air pressure is created in the tympany cavity. The tympanic

Membrane may become retracted. This reduced middle ear

pressure may result ia edema of the mucosa and secretion

of fluid from mueoperiosteum. (Friedmann, 1974).

The eustachian tube is the commonest route by which

Inflammation travels from the nose and nasopharynx to the

middle ear. In infants and children the middle ear infection

is very common because the eustachian tube is shorter and

straight. Following are the sources of infection:

1. Recurrent upper respiratory tract infection.

2. Common cold and influenza with secondary infection later.

3. Enlarged adenoid

4. Tumours of the nose and nasopharynx

5. Nasopharyngeal or nasal packing

6. Rhinitis and sinusitis

7. Childhood diseases such as measle and scarlet fever

8. Carelessness on the part of mother for keeping the baby

in flat position while feeding, when milk regurgitates

into the nasopharynx, then to middle ear cavity through

euatachian tube.

Swimming and diving can cause forceful enterance of

infected water through the eustachian tube (Macqbool, 1988 ).

Various stages of inflammation are -

1. Stage of hyperemia



2 8

2. Stage of exudation

3. Stage of suppuration

4. Stage of resolution and

5. Stage of complication

(shyamal Kumar, 1982).

This disease may be acute or chronic,and it can be

supparative or non-sapporative in nature. A common mechanism

involved in acute infectious otitis media is a spread of

upper respiratory tract infection through the eustachian tube.

In supparative otitis media a pus-like fluid may collect in

the middle ear space (Gerwin and Read, 1974). In contrast to

acute course, sappurative otitis media may be chronic in

some individuals CSOM (chronic sappurative otitis media) may

result in pathologic changes or destruction of the middle ear

mucosa, osseicles, and mastoid bone. Together with this perfor-

ation of the tympanic membrane and a discharge of fas from

the ear may occur (Jerger and Jerger, 1981).

In seme individuals the disease may progress and it may

lead to complications of otitis media which include tympano-

sclerosis, perforation of the tympanic membrane, and cholesteatoma

formation. If the inflammation spreads to adjacent structures

in the temporal bone or inside the cranial cavity, complications

may include labyrinthitis, mastoiditis, facial paralysis, brain

absess, and meningitis. Some individuals may develop a permanent

sensori-neural hearing loss.
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It may occur at say age. However, according to the

second National Conference on Otitis Media held in Match,

1978,the incidence of acute otitis media is highest among

infants of 6 to 24 months of age. Approximately 80% of the

patients are children less than 5 years old. Chronic

suppurative otitis media most often has its onset between

5 and 10 years of age (jerger and Jerger, 1981). In Boston

study by Teele, Klein (1978) and other studies by McEldowney

and Ressner (1972) reported high prevalence of acute middle

ear infections in males than in females. Bat other studies

report that the sex ratio varies with age (Bjuggren and

Tanevall, 1952).

The onset of otitis media may be acate or insidious.

There will be a complaint of fluctuating conductive hearing

loss. Otitis media of acute onset may be accompanied by

earache, hearing loss and rupture of tympanic membrane.

Symptomatology may includes hearing loss, a feeling of

fullness in the ear, a low pitched, pulsating or continuous

tinnitus, cracking souads within the ear, chills and fever.

(Jerger and Jerger, 1981. In some patients otitis media may

recouro over a period of years. severe recurrent otitis media

in the first 3 years of life may be associated and cause

delayed speech and language development in some children

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



Pre

Sl.
No.

1.

and post operative audiological findings in Otitis Media

Name of the
test.

Pure tone
audiometry

Pre operative Radiological findings

Puretone audiogram shows unilateral or bila-
teral conductive hearing loss, In acute
stage the loss is typically between 20 dB
to 40 dB HTL. But the degree of loss vari-
es depending upon the stage and the type
of otitis media. In an initial stage of
otitis media the hearing may be within
normal limits but in more advanced stage
it may be associated with a loss of greater
than 40 dB.

In the case of Cholesteatoma the hear-
ing loss may be unilateral or bilateral and
the degree of loss varies from mild to
moderate depending upon the site and size
of the cholesteatoma.

Audiometric contour may vary with the
progression of the disease. In initial -
stage when there is a reduction in the
middle ear pressure, and stiffness of the
osscicular chain, the audiometrie contour
will be rising with greatest loss in the low
frequency region than high frequency region.
When the fluid accumulates, high frequency
may be affected and the audiometric conteur
willbe flat.

Post operative audiological
findings

Hearing improvement is signi-
ficant in all groups except
the ears undergoing recon-
structions from the footplate
There is a significant hearin
gain with a PTA of 33 dB and
a reduction in A-B gap
which is less than 20 dB in
94% of ears undergoing
myringoplasty and 69% of the
ears undergoing tympano-
plasy (Palva, 1987).

Anderson, et al (1983)
report of a significant diffe
pence in A-B gap at 500 Hz,
1 KHZ and 2 KHz.

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

The primary and best treatment of otitis media is by drug therapy and surgery.
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2.

3.

Speech audio-
metry.

Empedance
audiometry

. Bone conduction threshold is within normal
limits. But it may be affected depending upon
the duration and severity of the disease.

If there is sensori-neural hearing loss,
the audiogram shows a flat or downward sloping
curve (Jerger, and Jerger, 1981).

SRT and SDS; both are found to be within normal
limits (Jerger and Jerger, 1981)

Results of impedance audiometry varies depending
on the nature and extend of osscicular chain
involvement. Impedance audiometry shows an ab-
normal tympanogram. In the case of cholesteatoma
tympanogram may be shallow type A in shape.

Static compliance is reduced and found to
be below the normal limit.

Acoustic reflexwill be absent of there is
fluid in the middle ear. In the case of cholea-
toma acoustic reflex threshold (ART) may be ele-
vated and acoustic reflex may be absent.

In initial stage of otitis media the peak
of the tympanogram may show slight positive pre-
ssure. As air in the middle ear space is exhausted
the peak of the tympanogram may occur at an increas-
ing degree of negative pressure. In this initial
stage the tympanogram obtained will be of type 'C'
configuration. At this time reflex may be seen if
air pressure is successfully maintained at the

Normal

Post operative impedance
audiometrical findings
shows varying patterns

of tympanograms
(Anderson, et al. 1983).

d
ts-

3
1



4. PI - SSS
function

SSIT scares

peak of the tympanogram. Gradually the ampli-
tude of the negative peak may decrease. Then
the peak may become rounded or blunted. Sub-
sequently the tympanogram is of a flattened
shape. At this stage the type of tympanogram we
get is of type B configuration.

NOTE: In patients with choleaseatomas that have
eroded the osscicular chain, the tumour itself
forms a functional connection between the ossci-
cles. In this case also we get rounded shape
tympanorams, and surprisingly a little air-
bone gaps may be observed. (Jerger and Jerger,
1981).

It is normal in both the ears.

SSIT scores agree with PTA sensitivity
(Jerger and Jerger, 1981).
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Fig:7, A Series of tympanograms illustrating the various
Stages through which the tympanogram progresses
cluring the devlopment of serous otitis media.
( Jerger and Northern, 1980)

Fig:6, 5 Years Post-operative audiogram showing 2 25 dB. SRT

with 2 18dB of A-B gap (Lesinski,1983)
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OTOSCLEROSIS

Description of the disease:

The term "oto" refers to the ear, and "sclerosis"

refers to a new spongy bone formation end remodelling.

When both the terms are combined together it becomes

otosclerosis which refers to a pathological condition

of the ear. Thia pathological condition called otosclerosis

refers to a new spongy bone formation which affects primarily

to the labyrinth of the inner ear and it causes progressive

deafness.

Otosclerosis is a common cause of hearing impairment.

It is a disease or disorder of the bony wall (capsule) of

the labyrinth. It is a localized osteodystrophy which has

some similarity to Osteitis fibres acystica (Rechlinghauaen's

disease) and Osteitis deformans (Paget's disease). It can

occur anywhere within the petrous bone. It becomes mani-

fested when the bony disorder has involved the oval window

and interferes with the normal movement of the stapes.

Thia produces a conductive hearing loss (Boies, 1961). This

disease is characterised by spongy bone formation around

the oval window and the promontary. This type of bone

formation occurs in the middle layer of the bony labyrinth

and it causes ankylosis or the fixation of stapes which

causes interference with sound conduction to the inner ear

(Nagar, 1969).



The exact cause of this disease is not known. The

otosclerotic process generally develops ia areaa of the

labyriathine capsule, in which embryoaic cartilage often

persists. The firat iadication of the disease comes as

an enlargement of the perivascular spaces. It has been

reported that there ia an increased vascularity of the

tissues (and the cells) ia the mucous membrane around the

promontary and the atapes, This increased vascularity

causes edema which results in vascular otoapongiosis.

This vascular otoapoagiosis after resorbtion of bone by

new bone formation results in otosclerosis (Nagar, 1969).

Hereditary and pregnancy are some factors which influence

the development of otosclerosis. In a great majority of

cases i.e. in 70 to 90 percent of cases the otoaclerosis

is located la the so-called area of predilection, which

is anterior to the oval window (Bickert, 1965).

Generally this disease is bilateral but in 20 percent

to 30 percent of cases it is unilateral (Guild, 1944,

Fleischer, 1958; Lindsay, 1959). Ia 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).

Occurence of this disease is more ia females sad fair

Complexioned than disease is more in females and fair

complexioned than males and dark. The incidence of this

disease is fairly high in India and lowest among the American

Negros (Nagar, 1969).
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As the disease progresses the patient eomplaints of -

(i) Hearing loss - ia 80 percent of the eases there is

a bilateral symmetrical conductive hearing loss.

Onset of hearing loss is reported to be gradual

(Booth, 1978).

(ii) Paracusis ia present, i.e. the patient may hear better

in noisy than in quite surroundings.

(iii) Tinnitus ia often present.

(iv) Vertigo - generally it is not reported and even if it

ia there, it is minimal in degree.

There is no standard medical treatment for otosclerosis,

But a restorative surgical procedure called stapedectomy can

be done which improves the hearing sensitivity in moat of

the eases. If surgical treatment is not possible in that

condition, a suitable hearing aid will be the choice of

treatment.
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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
(Djupesland, 1963, 1969, Terkildsen, et al.1973).
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MENIERE'S DISEASE

Description of the disease:

Description of this disease was first given by Prosper

Meniere himself ia 1861. In 1972 the American Academy of

Opthalmology and Otolaryngology Committee on Equilibrium

defined Meniere's disease as follows: - "Meniere's disease

is a disease of the Membranous inner ear characterized by

deafness, vertigo, and usually tinnitus, which has its

pathologic correlate hydropic distention of endolymphatic

system" (Alford, 1972). This definition is similar to that

which was given by Prosper Meniere, theonly thing is that

this definition included the concept of endolymphatic hydrops

as an integral part of the Meniere's disease which was not

included in Prosper Meniere's description.

In brief the combination of vertigo, hearing loss and

tinnitus characterized by episodic attack of fluctuating

severity in hearing loss is called Meniere's disease. This

is the most important disease of the inner ear which affects

the fluid physiology of the endolymphatic system (Gibb and

Smith, 1982).

In incidence and prevalence of Meniere's disease is not

known. It varies greatly because of inconsistency in establish-

ing the diagnosis by primary physicians.
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The onset of this disease is usually between 49 and 60

years of age. It is rare ia children (stable et al. 1978).

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

The exact cause of this disease is not known. Histo-

pathological observations have shown that there is an

increase in endolymphatic fluid which causes dilation of

the scala media of the cochlea and saccule. This increased

(abnormal) endolymphatic fluid pressure causes balooning

and rupture or stretching of Reissner's membrane (which is

the thinnest membrane of the inner ear. having no connective

tissue layer). It has been claimed that the episode of

vertigo, hearing loss and tinnitus are caused by this

increased accumulation of endolymphatic fluid (Dayal, 1981).

Others are of the openion that the episodes coincide with

rupture of Reissner's membrane. When the Reissner's membrane

ruptures,it causes mixing of perilymph and endolymph fluid.

Because of this pathological findings, this condition is

also called as "endolymphatic hydrops" (Dayal, 1981). Due

to this condition of mixing, the cochlear microphonics and

action potentials of cochlear nerves are upset.

When this diseaseis in progress, there is degeneration

of organ of corti with loss of hair cell population (Kimura,

et al. 1976). according to Shea (1975) there are different

types of Meniere's diseases.
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1. Lermoyez Syndrome - This is a type of Meniere's disease

in which hearing is improved daring and immediately after

a vertiginous attack.

2. Vestibular Meniere's disease - In this condition vertigo

is present without hearing loss. It is also known as

vestibular hydrops. and

3. Cochlear Meniere's disease or cochlear oydrops - In this

condition auditory symptoms are present without vertiginous

episodes.

Signs and symptoms of this disease includes -

- Feeling of intra-aural fullness before attack.

- Sudden onset of vertigo, tinnitus* nausea and vomiting.

- Fluctuation in the hearing ability. Hearing loss and tinnitus

may become progressively wordse (Haye and Quisthanaaen, 1976).

- Severe headache

- Psychological (and emotional) instability.

- Repetition of these acute phases for few months.

- Diplacusis is present i.e. the patient perceives different

pitches in the involved ear.

- Intolerance to loud noise i.e. recruitment is present.

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

from the ear.

This disease is treated medically. If medical treatment

is not effective than surgical treatment like endolymphatic shunt

operation is derformed.
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Fig: 12 Post-operative puretone audiogram in Miniere's disease
(Meyerhoff et al, 1978)

Fig.11 Pre-operative puretone audiogram in Meniere's disease

5 0



Fig-14, Shows tympano-

-metry obtaind in

a patient with Menieres

disease
(Martin,1975)
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5 2

ACOPSTIC NEROMA

Description: Acoustic nearomas or acoustic schwannomas are

benign lesions that arise at the glial-schwann ceil junction

which always lies within the internal auditory meatns(Mafee,

1982 and Cartin, 1984). In other words we can say that the

acoustic nearomas are the tumours that arise from the

nenrilemmal sheath (the sheath of schwann) of the eighth

cranial nerve and also known as nearilemmomas which accoant

for 10 percent of all intra-cranial tamours, 80 to 90 percent

of all extra-axial cerebellopontine angle masses and more than

50 percent of posterior cranial fosaa tumours (Valvassori,

1969; Kieffer, 1974; Clemis, 1984).

Characteristically, this tumor arises within the internal

auditory canal from the vestibular portion of the eighth nerve,

so it can also be called as vestibalar schwannoma. As this

tamor increases in size, it may extend medially from the

internal auditory meatus into the cerebellepontine angle.

This increase in size of the tamor causes compression and

it invades the auditory and vestibular nerve trunk. This

compression and invasion causes interference with the blood

sapply to the cochlea, biochemical disturbances of cochlear

fluids (Endolymph and perilymph), pressure on adjacent cranial

nerves, and/or compression or displacement of adjacent brain

stem stracture. (Jerger and Jerger, 1981).
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These tamours occurs in about 8.7 persons per 1000

and can be classified in two groups:

(a) Intracanalicular acoastic neuromas which occars within

the internal aaditory canal

(b) Extracanalicular acoastic neuroms which is extending

or arising outside the internal auditory canal.

The onset of the symptoms is usaally between 30 and

50 years of age. It la more in females than males. The

tamoar is unilateral in 95 percent of patients. Clinical

coarse and signs and symptoms of this disease vary depending

on the site of origin and size of the tamoar. It inclades -

- a progressive, anilateral sensorinenral hearing loss.

- the onset of hearing loss is characteristically insidious

in general

- the loss is preceded or accompanied by anilateral tinnitus

in more than 75 percent of the cases

- dizziness or ansteadiness may be observed in 65 percent

of persons

- many patients report of sensation of fallness within the

ear, and

- compression of vestibalar nerves may cause vertigo (Eagash,

1978)

The symptoms generally occur in a predictable sequence. With

rare inceptions, the first sign of an acoustic schwannoma

is hearing loss and tinnitus..
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Hearing lots is accompanied by the other symptoms

ia following order - " .... Labyrinthine symptoms, sub-

occipital discomfort, incordination and staggering gait,

involvement of other cranial nerves, headaches, vomiting,

end popilledema, and dysarthria, dysphagia, and respiratory

difficulties (Bebin, 1979). The three typical symptoms

of acoustic neuroma are -

(i) Unilateral progressive sensori-neural hearing loss

(ii) Unilateral tinnitus and

(iii) Intermittent vertigo and/or unsteadiness.

Eighth nerve is the primary site of the disorder.

The secondary sites may be the cochlea or the brainstem.

(Jerger and Jerger, 1981). The treatment of acoustic

schwannoma generally involves surgery. But in some

patients the tumour may recur after surgical intervention.
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Some other findings which are important and confirm

the presence of the tumour are as follows:-

1. Caloric test - In almost all the cases of cerebellopontine

angle tumours, the caloric response is reduced or absent

on the affected side (Dayal, 1981).

2. Temporal bone x-rays - A stenver's view may show assymmetry

of internal auditory meatus in the ease of acoustic neuroma.

(Engush, 1976).

3. Petrous pyramid polymography - This radiographic examination

in capable of demonstrating small changes in the size of

the internal auditory meatus which is highly suggestive of

a tumor in the VIII th cranial nerve (Engush, 1976, Dayal,

1981).

4. Pneumoecephalography - The contrast medium in this case

is air in the subarachnoid space. This examination is

useful in identifying larger tumours and in demonstrating

possible displacement of the brainstem due to pressure

from a large tumour (Engush, 1976).

5. Brain scan - A brain scan of the posterior cranial fossa

will demonstrate a lesion of 2 cm. or greater but is of

little benefit in identifying smaller tumors (Engush, 1976).

6. Any patient with a progressive sensori-neural hearing loss

and persisting unilateral tinnitus should be suspected of

having nerve VIIIth tumour. In addition to the presence
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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).

7. Computerised 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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Fig:17 Post-operotive Bekesy audiometry for cases with

acoustic tumor.

(House, et al 1968)
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Fig-14 Preoperative and postoperatire audiogram for

145 coses with acoustic tumor



Speech discrimination in Speech discrimination in
the right ear at 65 dB the left ear at 40 dB is
is 62 percent 85 percent

62

Pig.18 Shows an audiogram with reduced SDS in right ear (i.e.
in affected aide).

Calorie test Fowler's ABLB Test at
4 KHz

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

(Ballantyne, J. 1979)
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Though this handbook is entitled: "Pre and Post operitive

audiological findings ia peripheral hearing disorders", it is

restricted only to those peripheral hearing disorders which

involves surgical treatment, so that we can compare the pre-

operative audiological findings with that of post operative

with ia tarn gives a clear cut objective information regarding

the gain in hearing after surgery. In other words it helps

us in better apprediation of surgical output. If we want to

see, evaluate aad realize the amount of change that has taken

place, we have to keep one eye on the past events or past

findings and another eye on the present one. And then by

Iooking at these two we evaluate and realize the amount of change

both in terms of quality and quantity. So is the ease here in

our treatment of hearing disorders.

If we want to knew how effective is our surgical treat -

ment program, we have to have a preoperative audiological

findings of different audiological tests. Then, after the

surgery is performed,a post operative audiological findings of

all those tests (performed earlier) at a regular interval should

be done. Based on these two findings we can evaluate and realize

the amount of improvement which is an objective evaluation.

SUMMARY AND CONCLUSION
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If the same tests are performed at regular intervals it will

give a clear cut information about the loag term effect of

surgery, It is because in some of the cases the long term

effect of surgery is not very good.

It is also significant to note that we have enough infor-

mations regarding the preoperative audiological findings but

comparatively few publications are available on postoperotive

audiological evaluations. This could be due to high cost of

audiological evaluations which includes all the basic and some

special teats. In addition, professionals fully engaged in

clinical activities may not find it important worth meir while

to publish their findings. Another reason for this may be

because after surgery we are more concerned about the patients

speech discrimination ability and also to monitor his middle

ear condition for any possible recurrence or complications.

For that purpose at least a routine examination and audiological

evaluations of all the different test should repeatedly be done.

So, there is a need for the same so that we can have a better

and specified identification of the disease, its treatment and

research purposes.

Though there are several studies published in which output of

post-surgical findings is also reported to be good and appreci-

able but reports of different audiologieal tests are not avail-

able. So there is a need of reports on a large number of cases
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similar to oae by Ginsberg, et al (1978) in which 2045

cases of stapedectomy, and atudies by Johnsoa (1977) in which

results of surgery in 500 cases of acoustic neuromas, is

reported; so that we can generalize these findings to overall

population of the same disease.
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