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ABSTRACT

OBJECTIVE

The study was done to evaluate the hearing loss
in adults (> 18 years of age) with hypothyroidism
and compared it with the euthyroid patients who
presented in OPD with complaints other than
hearing loss. Furthermore, the type and severity
of hearing loss was also assessed. We also
compared the degree of hearing loss with the
extent of thyroid hormone deficiency in patients
with hypothyroidism.

MATERIALS AND METHODS

A case-control study was conducted in adults
more than 18 years of age in which 65 hypothyroid
patients and 65 healthy individuals were
evaluated by audiological testing which included
pure tone audiometry and impedance
audiometry.

RESULTS

Approximately 70.7% of the hypothyroid patients
had sensorineural hearing loss affecting bilateral
ear and about 58.4% of these patients had mild
hearing loss. The degree of hearing loss was
affected by the serum thyroid stimulating
hormone levels.

CONCLUSION
The study revealed that hypothyroidism has

significant corelation with sensorineural hearing
loss. Hearing evaluations should be done in
patients with thyroid disease thus starting the
treatment as soon as possible to halt the
progression of hearing loss.

Keywords
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INTRODUCTION

Insufficiency of thyroid hormone is termed as
hypothyroidism (1). It can cause severe cognitive
dysfunction and deafness and can give rise to
genetically and environmentally induced
deafness. All the metabolic functions of the body
and development of cells in our body are
influenced by the thyroid hormones(2). It can be
primary that is due to defect in thyroid gland or
secondary that is due to disturbance in
hypothalamic-pituitary-thyroid axis. Hashimoto's
thyroiditis that occurs due to glycosamino
glycans' accumulation is the most common cause
of acquired hypothyroidism. Women are more
commonly affected as compared to men.

Thyroid hormone synthesis takes place by
transportation of iodine from cytoplasm to the
colloid via pendrin which is a transmembrane
transporter and is organised into thyroglobulin.
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Any mutation in the pendrin can lead to
progressive bilateral sensorineural hearing loss
and abnormal synthesis of thyroid hormone.

Thyroid hormone plays a pivotal role in
development of hearing by commencing
myelinogenesis of the cochlea and
vestibulocochlear nerve. Hypothyroidism
resulting from the chemicals playing havoc with
the thyroid hormones is the possible source of
hearing loss with cochlear or auditory nerve
dysfunction (3). The hypomylenation of the nerve
slows down the speed of auditory brain stem
response (4).

Low levels of free T4 are significantly related to
the hearing loss making it a prevalent
otorhinolaryngological manifestation and few
studies have revealed that T4 declines the
cochlear damage caused by kanamycin. The
prevalence of hearing loss in hypothyroidism
ranges from 25 to 50% (5). Therefore, it is
essential to evaluate the hearing in
hypothyroidism. The hearing loss can be
sensorineural, conductive or mixed type.Many
clinical evidence suggests that there is a
significant permutational arrangement in hearing
and vestibular system due to hypothyroidism (6).

In cases of hypothyroidism cochlea is most
commonly affected. Neural hearing loss is
present because of the neural involvement which
can be explained by the metabolic changes in
nervous system thus altering nerve conduction.
Sensory deafness is present in hypothyroid
patients because the components of cochlea are
affected by the low levels of thyroid hormone.

The thyroid hormone receptor alpha (THRa) and
thyroid hormone receptor beta (THR3) have role
in cochlear sensory cells. The THRa is present in
the spiral organ of corti while epithelial ridges of
sensitive hair cells are expressed by THR( gene.
This infers that insufficient thyroid hormones in
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body can lead to morphological and functional
abnormalities in cochlea. This shows the impact
on higher frequency hearing due to
hypothyroidism. Conductive hearing loss can
occur in hypothyroid patients due to hypertrophy
and oedema of the eustachian tube (6). It can also
be due to ossicular chain dysfunction and
oedema of middle ear mucosa caused due to
hypothyroidism.

Defectin thyroid hormone function can also affect
the cochlear circulation as it is related to
hypercoagulability and venous thrombosis
leading to sensorineural hearingloss (7).

In this study we will strive to ascertain the
association between hearing loss and
hypothyroidism.

MATERIALS AND METHODS

The present comparative study was conducted in

our tertiary care centre from May 2022 to April

2023 on 140 patients. They were divided into two

groups- 65 cases who were diagnosed with

hypothyroidism (group A)were compared with 65

euthyroid patients who presented in OPD

wWithENT complaints other than hearing loss

(group B).

Inclusion criteria:

1. Adults>18years of age.

2. Patients diagnosed with hypothyroidism
(T4<0.8 ng/dland TSH>4.5uU/ml)

3. Patients undergoing medical treatment for
hypothyroidism.

4. Patients giving consent for the audiological
assessment.

Exclusion criteria:

1. Patients having history of ear surgery.

2. Patients having history of noise/mechanical
traumatothe ear.

3. Patients with congenital cochlear
malformation.
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4. Patients with history of being subjected to
ototoxic drugs.

Detailed clinical history was taken. Relevant
general physical examination, systemic and local
ENT examination including otoendoscopy was
done. The patients who were diagnosed with
hypothyroidism were evaluated and were
subjected to audiological testing. Pure Tone
Audiometry by audiolite (labat) machine was done
on each ear and hearing thresholds were
calculated from 250 Hz to 8000 Hz to categorize
the type of hearing loss and the degree of hearing
loss. The impedance audiometry was also done in
each earto determine the condition of tympanic
membrane and the middle ear in hypothyroid
patients. The acoustic reflex was also checked.
The levels of thyroid stimulating hormone (TSH)
and free T4 were taken into consideration and
was compared with the degree of hearing loss.

All data was entered in MS excel spreadsheet and
was analysed as per statistics advised by
statistician. A p-value <0.05 was considered
statistically significant.

OBSERVATIONS/RESULTS
Atotal of 140 patients.

Table 1: Age distribution

Age (in years) A B
18-25 08 "
26-40 28 29
41-55 17 16
>55 12 09
Total 65 65

The mean age of presentation in Group A was 31.7
+4.33 years while the mean age of presentationin
Group B was 32.4+3.54, the difference being
statistically insignificant.

Out of 65 patients (Table T)with hypothyroidism
(group A)8 were between 18-25 years of age, 28
were between 26-40 years of age, 17 were
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between 41-55 years of age and 12 were above
the age of 55 years. Out of 65 patients without
hypothyroidism (group B) 11 were between 18-25
years of age, 29 were between 26-40 years of
age, 16 were between 41-55 years of age and 9
were above the age of 55 years.

Table 2: Gender distribution

Gender A B

Female 47 38
Male 18 27
Total 65 65

Out of 65 patients (Table 2) with hypothyroidism
(group A) 47 were females and 18 were males and
out of 65 patients without hypothyroidism (group
B) 38 were females and 27 were females. The
female to male ratio was 2.6:1in Group A while it
was 1.4:1in Group B.

Table 3: Type of hearing loss

Type of hearing loss A B p value
Normal 7 (10.76%) 52 (80%) 0.0059
Sensorineural 46 (70.76%) 6 (9.23%) 0.0026
Conductive 5 (7.69%) 3 (4.61%) 0.566
Mixed 7 (10.76%) 4 (6.15%) 0.041
Total 65 65

Out of 65 patients (Table 3) with hypothyroidism
(group A) 7 had normal hearing and out of 65
patients without hypothyroidism (group B) 52
patients had normal hearing, the difference being
statistically significant (p<0.05). Among group A
patients 46 had sensorineural hearing loss and
among group B patients 6 had sensorineural
hearing loss, the difference being statistically
significant (p<0.05). Among group A patients 5
had conductive hearing loss and among group B
patients 3had conductive hearing loss, the
difference being statistically insignificant. Among
group A patients 7 had mixed hearing loss and
among group B patients 4 had mixed hearing loss,
the difference being statistically significant
(p<0.05).




Table 4:Impedance audiometry

Impedance curve | A B p value
A 44 57 0.041

B 13 04 0.0017
C 03 02 0.088
Ad 03 01 0.0889
As 02 01 0.081
Total 65 65

Out of 65 patients (Table 4) with hypothyroidism
(group A) 44 patients had A type of curve and out
of 65 patients without hypothyroidism (group B)
57 patients had A type of curve on impedance
audiometry, the difference being statistically
significant (p<0.05). Among group A patients 13
had B type of curve and among group B patients 4
had B type of curve on impedance audiometry,
the difference being statistically significant
(p<0.05). Among group A patients 3 patients had
Ctype of curve and among group B patients 2 had
C type of curve on impedance audiometry, the
difference being statistically insignificant. Among
group A patients 3 had Ad type of curve and
among group B patients 1had Ad type of curve on
impedance audiometry, the difference being
statistically insignificant. Among group A patients
2 had As type of curve on impedance audiometry
and one of the group B patients had similar
findings the difference being statistically
insignificant.

Table 5: Acoustic reflex

Reflex A B p value
Present 41 59 0.0038
Absent 35 06 0.00027
Total 65 65

Out of 65 patients with hypothyroidism (Table 5)
acoustic reflex was present in 41 patients and out
of 65 patients without hypothyroidism (group B)
acoustic reflex was present in 59 patients, the
difference being statistically significant (p<0.05).
Among group A patients acoustic reflex was
absentin 35 patients and among group B patients
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acoustic reflex was absent in 6 patients, the
difference being statistically significant (p<0.05).

Table 6: Degree of hearing loss and type of
hearinglossin Group A patients

Severity SNHL CHL | Mixed HL | Total
Minimal HL 31 04 03 38
Mild HL 12 01 03 16
Moderate HL 03 00 01 04
Total 46 05 07 58

Out of 58 hypothyroid patients who had hearing
loss, 38 patients had minimal hearing loss, 16 had
mild hearing loss and 4 had moderate hearing
loss. 46 patients had sensorineural hearing loss, 5
patients had conductive hearing loss and 7
patients had mixed hearing loss.

Table 7: Correlation between the severity of
hearing loss and the levels of the relevant thyroid-
stimulating hormone

TSH Mild HL | Moderate | Severe Spearman’s | P value
(0.35-6.0 HL HL coefficient

uiu/ml) (rs)

Mean value | 131+0.2 | 23.2+2.34 | 281+3.72 | 0.88 0.007

The mean value of thyroid stimulating hormone in
patients with mild hearing loss was 13.1+0.2, in
cases of moderate hearing loss mean value of
TSH was 23.2+2.34 and in cases of severe
hearing loss it was 28.1£3.72, the difference being
statistically significant (p<0.05).

Table 8: Correlation between the severity of
hearingloss and the levels ofthe relevant T4

Free T4 Mild HL | Moderate | Severe Spearman’s | P value
(0.7-1.48 HL HL coefficient

ng/dl) (rs)

Mean value | 0.49+01 | 0.45+0.2 | 0.39+0.1 | 0.54 0.037

The mean value of free T4 in patients with mild
hearing loss was 0.4910.1, in cases of moderate
hearing loss the mean value of free T4 was
0.45+0.2 and in cases of severe hearing loss it
was 0.3910., the difference being statistically
significant (p<0.05).
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DISCUSSION

In otorhinolaryngology hearing deficit is the most
common symptom in hypothyroid patients along
with cochleovestibular symptoms. The patients
frequently present with sensorineural type of
hearingloss(3).

In our study, the mean age of presentation of
hypothyroid patients was 31.7+4.33 years with
female preponderance. This was consistent with
the studies done by Vinitha V et al in 2020 (1) and
Hussein M. etalin 2017 (5).

In our study, out of 65 patients with
hypothyroidism (Group A) 7 (10.76%) had normal
hearing and out of 65 patients without
hypothyroidism (group B) 52 (80%) patients had
normal hearing. Among group A patients 46
(70.76%) had sensorineural hearing loss and
among group B patients 6 (9.23%) had
sensorineural hearing loss. Among group A
patients 5 (7.69%) had conductive hearing loss
and among group B patients 3 (4.61%) had
conductive hearing loss, the difference was
statistically insignificant. Among group A patients
7 (10.76%) had mixed hearing loss and among
group B patients 4 (6.15%) had mixed hearing loss.
The difference being statistically significant. The
findings are consistent with the study done by
karakus CF et in 2015 (2) and Santos et al in 2010
(8). These results can be due to the fact that
appropriate thyroid hormone is required for the
development of auditory system(7). Thyroid
hormone has an impact over the development of
cochlear development. Thyroid autoantibodies
act as an intermediary for peripheral or central
hearing organ dysfunction. The study done by
Cordas et al (9) revealed that Thra and Thrb
encode thyroid hormone receptors aland Binthe
tympanic membrane, immature ossicles, and
middle ear mesenchyme of mice thus implying
that changes in thyroid hormone levels may
target middle and inner ear leading to impaired
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hearing ability. Conductive hearing loss may
occur due to oedema in middle ear and
eustachian tube.

In our study, out of 65 patients with
hypothyroidism (Group A) 44 patients had A type
of curve and out of 65 patients without
hypothyroidism (group B) 57 patients had A type
of curve onimpedance audiometry. Among group
A patients 13 had B type of curve and among
group B patients 4 had B type of curve on
impedance audiometry, the difference being
statistically significant (p<0.05). Among group A
patients 3 patients had C type of curve and among
group B patients 2 had C type of curve on
impedance audiometry. Among group A patients
3 had Ad type of curve and among group B
patients 1 had Ad type of curve on impedance
audiometry. Among group A patients 2 had As
type of curve on impedance audiometry and one
of the group B patients had similar findings the
difference being statistically insignificant. Similar
findings were seen in the study done by Vinitha V
et in 2020 (1) in which 66.3 % of hypothyroid
patients had type Atympanogram, 17.5 % had type
Ad tympanogram and 15% had type B
tympanogram. Majority of patients had type A
tympanogram which suggests normal ossicular
chain pathology and normal middle ear pressure.
In this study, in patients with hypothyroidism
acoustic reflex was present in 63.07% of the
patients and in patients without hypothyroidism
(group B) acoustic reflex was presentin 90.07% of
the patients. Among group A patients acoustic
reflex was absent in 56.4% of the patients and
among group B patients acoustic reflex was
absent in 9.23% of the patients, the difference
being statistically significant. The findings are
consistent with the study done by Vinitha V et al (1)
which suggests that absence of acoustic reflex
can occur because hypothyroidism leads to the
accumulation of glycosaminoglycans which can
infiltrate the middle ear mucosa and eustachian




tube.lt can alsobe due to an increased hearing
threshold.

In our study, out of 58 hypothyroid patients who
had hearing loss, 38 patients presented with
minimal hearing loss, 16 withmildand 4 with
moderate hearing loss. Out of these, 46 patients
had sensorineural hearing loss, 5 patients had
conductive hearing loss and 7 patients had mixed
hearing loss. Minimal to mild hearing loss was
present in majority of the hypothyroid patients.
Similar findings were present in the study done
byKarakus CF et al (2) which shows mild hearing
loss in hypothyroid patients and the study done
by Hussein et al (5) suggests that the deafness in
hypothyroid patients occurred symmetrically in
bilateral ears and was insidious in onset with mild
to moderate deafness.

The mean value of thyroid stimulating hormone in
patients with mild hearing loss was 13.1+0.2, in
cases of moderate hearing loss mean value of
TSH was 23.2+2.34 and in cases of severe
hearing loss it was 28.1+3.72The mean value of
free T4 in patients with mild hearing loss was
0.49+0.1, in cases of moderate hearing loss the
mean value of free T4 was 0.45+0.2 and in cases
of severe hearing loss it was 0.39+0.1. These
findings suggests that as the severity of
hypothyroidism increases in the patient the
degree of hearing loss also increases, thus
showing a significant corelation. A study by
Hussein et al (5) also reported that as the severity
of hearing deficit increases with increase in TSH
value and decrease in free T4 value.

CONCLUSION

The study reveals a significant relationship
between hypothyroidism and hearing loss thus
making it one of the importantinvestigations to be
done in these patients for early detection of the
hearing loss and timely intervention for better
outcomes.
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Majority of the patients were females with
sensorineural hearing loss in 70.76% of
hypothyroid patients with hearing loss. Higher
frequencies were comparatively more affected.
As the levels of thyroid hormones deteriorate the
hearing deficit also increases. It proves that there
is a significant corelation between thyroid
hormones and degree of hearing loss.

This depicts that early interference with the
worsening of the hypothyroidism will reduce the
chances of degrading hearing loss.
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