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ABSTRACT

Background: Otosclerosis is a progressive and primary metabolic bone disease that results from abnormal bone
remodeling of the otic capsule. Present study was undertaken to find out the prevalence of otosclerosis among patients
having deafness with intact tympanic membrane. Aim was to find out association of otosclerosis with gender,
correlation with age. To find out the type and degree of hearing loss.

Methods: A total of 206 patients belonging to age group of 10-60 years fitting in the inclusion criteria were
investigated for the presence of otosclerosis using Otoscopy, Pure Tone Audiometry, Tympanometry, HRCT temporal
bone.

Results: The prevalence of otosclerosis among our study population was 9.2% (3.9% were males and 5.3% were
females). Association of otosclerosis with gender and correlation of otosclerosis with age was not significant.
Conclusions: Our study showed presence of otosclerosis in 9.2%. Otosclerosis is not associated with age. Degree of
hearing loss in patients diagnosed with otosclerosis was in between 30 to 50 dB and 89.4% of them had conductive
deafness, 10.6% had mixed deafness.
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INTRODUCTION

Otosclerosis is a progressive and primary metabolic bone
disease that results from abnormal bone remodeling of
the otic capsule which typically manifests in early
adulthood. Initially otosclerosis presents with resorption
of bone and replacement with highly vascularized spongy
bone. Then there will be fixation of the anterior stapes
footplate, which progresses to fixation of entire foot
plate.! It is considered as a complex disease with both
genetic and environmental factors, otosclerosis can occur
in isolated cases with no family history (non-familial) and
positive family history of otosclerosis has been
previously reported in between 30-70% of cases. The
pattern of inheritance in familial otosclerosis is autosomal
dominant pattern.2 Otosclerosis is categorized into two

types, fenestral and retro fenestral (cochlear).® Retro
Fenestral otosclerosis occurs mostly along with the
fenestral involvement so these manifestations are a
continuum rather than two separate entities.* Otosclerosis
is the most common cause of deafness among
Caucasians, uncommon in Blacks, Asians and Native
Americans.® It usually presents as a bilateral disease
affecting both the ears, most commonly in women.® The
main clinical manifestation in patients with otosclerosis is
progressive hearing loss, tinnitus and dizziness. If the
lesion invades the stapedial annular ligament, causing the
fixation of stapes foot plate then conductive hearing loss
will occur. If the lesion invades the cochlear region, then
sensorineural hearing loss will occur.” Causes of
otosclerosis are most likely due to autoimmunity,
cytokines of bone metabolism, measles infection,
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hormones and environmental influence.® Histological
examinations have shown that otosclerosis is
characterized by focal changes in the bony labyrinth that
occur in four stages.

States are fallows: Stage I: Inflammatory resorption of
woven bone of the otic capsule by osteoclasts, Stage II:
Replacement by spongy vascular bone (otospongiotic
phase), Stage Ill: Osteoclastic degradation of the spongy
bone, replacement by compact lamellar bone (otosclerotic
phase), Stage IV: Suspension of remodeling processes, in
which active resorption and recalcification frequently
coexist.’

There is no causal therapy for otosclerosis. Third
generation bisphosphonates are used to prevent the
progression of otosclerosis.'® Standard treatment of the
otosclerosis is surgical treatment by stapedotomy. In this
the stapes superstructure is removed, footplate of stapes
is perforated and a prosthesis is inserted into this
perforation, which is attached to the long process of the
incus by a loop or clip.*

The present study was undertaken to find the prevalence
of otosclerosis among patients having deafness with
intact tympanic membrane, to find the type and degree of
hearing loss among the patients diagnosed with
otosclerosis by using otoscopy, pure tone audiometry,
tympanometry and HRCT temporal bone. To find
association of otosclerosis with gender, to find the
correlation of otosclerosis with age. The result of present
study helps us to find out the prevalence of otosclerosis
among patients having deafness with intact tympanic
membrane, type of deafness and will throw a light on
whether the otosclerosis is associated with gender.

METHODS

This cross-sectional study was conducted in ESIC
Medical College, Sanathnagar, Hyderabad. A total of 206
patients presenting with deafness and intact tympanic
membrane were involved in this study. The ethical
clearance was obtained from Institutional Ethical
Committee (IEC). Written informed consent was
obtained from all the patients fitting in inclusion criteria.
The present study was conducted during the months of
September 2022 and October 2022.

Exclusion criteria

Patients with perforation of tympanic membrane, patients
below 10 years and above 60 years old, patients not
willing to give informed consent were excluded from the
study.

Proper history including the demographic details (age,
gender), chief complaints (hearing loss), present, past and
family history of the patients was taken and then
condition of the tympanic membrane was assessed using
an otoscope. Patients whose tympanic membrane was

intact were included in the study and were subjected for
further investigations like Pure Tone Audiometry (PTA),
tympanometry, high resolution computed tomography of
temporal bone.

Diagnosis of otosclerosis was made, based on the
findings of:

Otoscopy: Examination of both the ears of patients fitting
in the inclusion criteria was done using an otoscope to
check for the presence of increased redness of the
promontory (flamingo flush or Schwartz sign) which is
seen through the tympanic membrane. Patients who had
positive Schwartz sign were diagnosed as active stage of
otosclerosis and were subjected for further evaluation for
conformation of the disease.*?

Pure Tone Audiometry (PTA): Pure tone audiometry of
all the patients fitting in the inclusion criteria was done in
a soundproof room with the help of the audiologist.
Presence of low frequency conductive hearing loss, dip in
the bone conduction curve at frequency of 2000 HZ
(Carhart’s notch), gap between the air conduction and
bone conduction curve were considered as the diagnostic
criteria for otosclerosis.

Tympanometry: Tympanometry was done for all the
patients fitting in the inclusion criteria with the help of
the audiologist. Patients who had as type of tympanogram
was considered as positive for otosclerosis.

High Resolution Computed Tomography (HRCT) of
temporal bone: Patients who had positive Schwartz sign
on otoscopy, Carhart’s notch and gap between the air
conduction and bone conduction curve on pure tone
audiometry. As type of tympanogram on tympanometry
were subjected for high resolution computed tomography
of temporal bone for conformation of otosclerosis.
Patients with increased bony radiolucency in the otic
capsule around the anterior foot plate, thickening of
stapes, widening of oval window on HRCT temporal
bone were diagnosed as positive for otosclerosis.*®

Statistical analysis

Done by using the SPSS software, comparison of the
otosclerosis with gender was done by using chi square
test and correlation of the otosclerosis with age was done
by using spearman’s correlation test. ‘P’ value of less
than 0.05 was considered as statistically significant.

RESULTS

A total of 206 patients belonging to the age group of 10 —
60 years were included in the present study. Subjects
were selected from the patients presented to ENT
outpatient department of ESIC Medical College,
Hospital, Hyderabad. Subjects were distributed according
to gender and age. 89 subjects were males and 117
subjects were females. 32 subjects were of 11-20 years
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old, 67 subjects were of 21-30 years old, 53 subjects were
of 31-40 years old, 40 subjects were of 41-50 years old,
14 subjects were of 51-60 years old.

Table 1: Distribution of patients according to their

diagnosis.
. . Number of
Diagnosis ;
patients

Otosclerosis 19
Acute secretory otitis media 57
Chronic secretory otitis media 36
Early stages of ASOM 84
Ossicular fixation 5
Ossicular dislocation 3
Middle ear tumours 2

Out of 206 patients, 19 patients were diagnosed with
otosclerosis. Table 1 shows the distribution of patients
according to their diagnosis. In that, 57 patients were
diagnosed with acute secretory otitis media, 36 patients
were diagnosed with chronic secretory otitis media, 84
patients were diagnosed with early stages of ASOM, 5
patients were diagnosed with ossicular fixation, 3 patients
were diagnosed with ossicular dislocation, 2 patients
were diagnosed with Middle ear tumors and 19 patients
were diagnosed with otosclerosis

Out of 19 otosclerosis patients, 17 had bilateral
otosclerosis and 2 had unilateral otosclerosis. The
prevalence of otosclerosis among our study population is
9.2%. Unilateral was 0.97% and bilateral was 8.23%.

Table 2: Distribution of patients diagnosed with
otosclerosis according to gender.

Number of patients diagnosed with

Gender .
otosclerosis

Males 8(3.9)

Females 11 (5.3)

Table 2 shows that, out of 19 (9.2%) patients diagnosed
with otosclerosis, 8 (3.9%) were males and 11 (5.3%)
were females. It tells that, in our study population,
prevalence of otosclerosis is more among the females
than in males.

Table 3 shows that, out of 19 (9.2%) patients diagnosed
with otosclerosis, 6 (2.9%) belongs to the age group of
21-30 years, 8 (3.88%) belongs to the age group of 31-40
years, 3 (1.45%) belongs to the age group of 41-50 years,
2 (0.98%) belongs to the age group of 51-60 years. No
patients between the age group of 11-20 years were
diagnosed with otoscleraosis.

It tells that, in our study population, prevalence of
otosclerosis was highest among the age group of 31-40
years and least among the age group of 11-20 years.

Table 3: Distribution of patients diagnosed with
otosclerosis according to age.

" Number of patients diagnosed

Age (years)

withotosclerosis

11-20 " none
21-30 6 (2.9)
31-40 8 (3.88)
41-50 3 (1.45)
51-60 2 (0.98)

Table 4: Comparison of otosclerosis among males and
females.
]

Positive Negative Total
Males 8 81 87
Females 11 106 117

Table 5: Chi-square test.

Chi-square value  Degree of freedom P value

Comparison of otosclerosis among males and females
was done by using Chi-Square Test [Table 4], [Table 5].
P value less than 0.05 was considered as statistically
significant.

Table 5 shows that, P value of Chi-square test is 0.919.
Which is greater than 0.05. It tells that, Chi-square Test
for the association of gender and otosclerosis is not
significant.

Table 6: Correlation of otosclerosis with age.

Correlation with
Otosclerosis Age

Spearman’s Rho
-0.82 0.244 206

P value N

Correlation of otosclerosis was evaluated by using
Spearman’s correlation test [Table 6], considering P
value of less than 0.05 was considered as statistically
significant. The P value of our correlation test between
otosclerosis and Age is 0.244 which is greater than 0.05.
It tells that, the correlation of otosclerosis with age is not
significant.

Type and degree of hearing loss among the patients
diagnosed with otosclerosis

There were 19 patients diagnosed with otosclerosis, out
of which 17 were having bilateral otosclerosis and 2 were
having unilateral otosclerosis. Patients who were having
unilateral otosclerosis has conductive deafness.
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Patients who were having bilateral otosclerosis, 15 of
them has conductive deafness and 2 of them has mixed
deafness (both conductive and sensorineural).

And patients with mixed deafness were above 50 years
old. We also found that the degree of hearing loss in
patients diagnosed with otosclerosis was in between 30 to

50 dB.
DISCUSSION

Our study was to find out the prevalence of otosclerosis
among patients having deafness with intact tympanic
membrane. Our study population belonged to the age
group of 11-60 years old.

The prevalence of otosclerosis among our study sample
(206) was 19 (9.2%) of which 8 (3.9%) were males and
11 (5.2%) were females.

Among the patients positive for otosclerosis 42% were
males and 58% were females. The prevalence of
otosclerosis was more between the age group of 31-40
years.

Choi et al (2021) did a retrospective review of patients in
a large urban population of about 672,839 from January
2010 to August 2019 to find the prevalence of
otosclerosis. They found that 134 patients of those
population had otosclerosis. The average age at onset of
otosclerosis was 46 years. And among the 134
otosclerosis patients 59% of them were females.*®

Crompton et al (2019) did a study to analyze the
epidemiology of otosclerosis in a British cohort collected
between 2011 and 2017. He found that the prevalence of
otosclerosis among women is 65% and men is 35%.2

He also found that 40% patients with positive family
history of otosclerosis developed otosclerosis at earlier
age. He stated that there is no association of measles
infection with otosclerosis.

Arab et al (2001), studied epidemiology and etiology of
population living in north-eastern states of Tunisia and
reported that prevalence of otosclerosis in Tunisia varies
from 0.4% to 0.8%. They stated that incidence of
otosclerosis is high in the age group of 26-35 years and
women of that age group were affected twice often as
males.'’

Our study showed that prevalence of otosclerosis is more
among the age group of 31-40 years and both men and
women of that age group were nearly equally affected
with otosclerosis.

Many authors stated that otosclerosis is associated with
gender (female preponderance) and age group (20-
40years). Our study showed that otosclerosis is not
associated with gender and age.

Our study also showed that 89.5% of the patients
diagnosed with otosclerosis had conductive hearing loss
and 10.5% of them had mixed hearing loss. None of them
had exclusive sensorineural hearing loss.

And the degree of deafness among the otosclerosis
patients was 30-50 dB. There is increase in the
prevalence of otosclerosis according to our study when
compared to the previous studies done by the other
authors. This is because we have found the prevalence of
otosclerosis exclusively in the patients having hearing
loss and intact tympanic membrane, whereas other
authors found the prevalence of otosclerosis in the
general population.

This study has some limitations. Our study included only
the insured persons and their family members under ESI
scheme as our study was conducted in ESIC hospital.
Male and female population size was not equal.

CONCLUSION

Based on the results and the methodology employed, we
have concluded that, in the present study on 206 patients
presented to ENT outpatient department with hearing loss
and intact tympanic membrane, between the age group of
11-60 years, the prevalence of unilateral otosclerosis was
0.97% and bilateral otosclerosis was 8.23%. Total
prevalence of otosclerosis was 9.2%, out of which 3.9%
were males and 5.3% were females and the Chi-Square
test between otosclerosis and gender was not significant.
By this we have concluded that otosclerosis is not
associated with gender. According to age, out of 19
patients diagnosed with otosclerosis, 6 (2.9%) belonged
to the age group of 21-30 years, 8 (3.88%) belonged to
the age group of 31-40 years, 3 (1.45%) belonged to the
age group of 41-50 years, 2 (0.98%) belonged to the age
group of 51-60 years. No patients between the age group
of 11-20 years had otosclerosis. And correlation of
otosclerosis with age was not significant. By this we have
concluded that, prevalence of otosclerosis was highest
among the age group of 31-40 years and least among the
age group of 11-20 years. And otosclerosis is not
associated with age. We found that patients who were
having unilateral otosclerosis has conductive deafness,
patients who were having bilateral otosclerosis, 15 of
them has conductive deafness and 2 of them has mixed
deafness (both conductive and sensorineural). And
patients with mixed deafness were above 50 years old.
We also found that the degree of hearing loss in patients
diagnosed with otosclerosis was in between 30 to 50 dB.

By this we have concluded that 89.4% of otosclerosis
patients has conductive deafness and 10.6% of
otosclerosis patients has mixed deafness.
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