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The goal of this study was to assess the efficacy of intratympanic steroid injection (ITS) in reducing irreversible sensorineural hearing loss in patients with sudden
sensorineural hearing loss (SSHL). Between February 2018 and February 2024, a total of eighteen patients diagnosed with SSHL and treated with ITS were
analyzed in this retrospective study. Hearing levels of all patients were determined before and after treatment. An audiometer from the brand "Interacoustics AD629
Diagnostic Audiometer” was used for audiological assessment. The data was divided into 2 groups, one for midrange frequencies mean (250-500-1000-2000 Hz)
and the other for treble frequencies means hearing level (4000-80000Hz), these measures were compared before and after treatment. Hearing levels improved
significantly after treatment. Mean midrange frequencies decreased from 44.35+27.23 dB pre-procedure to 35.46+29.49 dB postprocedure (p<0.001). Treble
frequencies were decreased from 58.19+28.87 dB before treatment to 50.28+29.8 dB after the end of therapy (p<0.001). Speech discrimination score improved
from 79.41+27.11 preoperatively to 82.44+26.93 (p<0.001).ITS can significantly improve hearing levels in patients with SSHL. The results show that intra-tympanic
steroids may be an effective treatment for sudden SSHL. Yet, these findings call for further validation in larger-scale randomized controlled trials. We hope that
future research will help in developing treatment protocols for ITS including the optimal dose, duration of administration, and long-term impact.
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Introduction

Sudden sensorineural hearing loss (SSHL) is considered a
medical emergency and it presents within 3 days with at least
30 dB HL of loss in three consecutive frequencies (Figure 1, 2)
[1]. Most cases of SSHL have no known cause (idiopathic) 1
In the literature, viral infections such as SARS-Cov 2 and auto-
immune diseases are also included among reasons; however
vasculer events or rupture of labyrinthine membranes can be
listed in divergent causes which cause SSHL that should have
more specific diagnostic plan [1,2].

Currently, the most commonly used pharmaceutical agents
in acute-phase treatment of SSHL are corticosteroids, which
purportedly aid hearing recovery by their anti-inflammatory
properties [3,4]. Oral steroid therapy in SSHL has been reviewed
and evaluated by retrospective studies, demonstrating recovery

of hearing through administration [5]. However, given the side
effects and limited efficacy of systemic corticosteroids, interest
in intratympanic steroid injection (ITS) has increased.

Systemic steroids cannot be considered the gold standard in the
treatment of SSHL, considering the conditions limiting their use
[6]. The advantages of ITS include direct administration of the
drug into the inner ear and minimization of systemic side effects
[7.8].

In this study, we aimed to investigate the effects of ITS on the
hearing levels and speech discrimination abilities of the patients.
While there are many studies in the literature on the effects of
ITS, this study was conducted based on our clinical experience
and data found through in-patient records. Thus, our study will fill
the gaps in these studies to provide information on the reliability
of ITS and assist in the formulation of its treatment protocol.
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Figure 1. Sudden hearing loss Hhearing loss of more than 30 decibels is observed
at frequencies of 2000 kHz, 4000 kHz, and 8000 kHz; kHz — kilohertz
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Figure 2. Sudden hearing loss Hhearing loss of more than 30 decibels at
frequencies of 250 kHz, 500 kHz, and 1000 kHz; kHz — kilohertz

Material and Methods

In this retrospective study, 18 patients diagnosed in our clinic
between 2018 and 2024 were included. Hearing levels and
speech discrimination scores before and after treatment were
compared. Patients with 30 dB hearing loss at three consecutive
frequencies in less than 72 hours were accepted. Among our
patients, there were no patients with head trauma, fluctuant
hearing loss, noise-induced hearing loss, chronic otitis media, or
contraindications to steroids. Additionally, special groups such
as pediatric patients, pregnant women, recurrent SSHL patients,
and those undergoing middle ear surgery were excluded from
the study. Written informed consent was obtained from all
patients.

Treatment Start and Control Time

Patients presented to our clinic within an average of 3 to 7 days
of the onset of symptoms of SSHL. The literature emphasizes
that it is critical to begin treatment as soon as possible to reverse
hearing loss [1]. Starting treatment, especially within the first
72 hours, increases the chance of recovering hearing loss [6].
Therefore, ITS treatment was started on the day of presentation.
Hearing improvements were typically found to occur within a
few weeks, with the final hearing assessment occurring three
months after baseline. The study demonstrated that significant
hearing improvements occurred within this time frame. The
evaluation of hearing after 6 weeks was preferred in the study
because the effect of steroid treatment occurs over time, the
recovery after treatment becomes stable and it adapts to clinical
practices. While the inflammation-reducing effect of steroids
develops fully within a few weeks, this period is also considered
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sufficient to reliably observe the permanent effects of the
treatment. In addition, a 6-week follow-up period was applied in
clinical studies to evaluate long-term recovery after treatment for
sudden hearing loss [9].

Drug Dosage and Method of Administration

The dose of dexamethasone used in the treatment of ITS was
determined based on accepted practices in the literature. In
our study, 8 mg/2 ml Dexamethasone phosphate was used as
recommended in the literature. The reason for choosing this
dosage is to ensure that adequate corticosteroid concentration
reaches the inner ear while keeping systemic side effects to a
minimum [10]. Other studies in the literature also show that
this dose is effective in improving hearing loss. The treatment
application was planned as a total of three sessions and repeated
at two-day intervals. This treatment protocol was found to be
safe and effective in terms of hearing recovery [11]. Under local
anesthesia, a 26-G needle was used in the supine position. 1
ml (8 mg/2 ml) of microscopic intratympanic dexamethasone
was injected into the posteroinferior quadrant of the eardrum.
The patient's head was then tilted 30 degrees to the healthy
side for approximately 15 minutes. The same procedure was
repeated three times every other day. In addition, all patients
underwent a basic audiological evaluation using pure tone and
speech audiometry using the Interacoustics AD629 Diagnostic
Audiometer (Interacoustics, Denmark) commercial audiometer
system. Patients were followed up six weeks after the start
of treatment for an audiometric hearing evaluation. Hearing
was evaluated at baseline before treatment, immediately after
the completion of ITS, and again at regular intervals, such as
weekly or bi-weekly, during the six-week follow-up period. No
additional treatments such as systemic steroids, vitamin B12,
or hyperbaric oxygen therapy were administered; all patients
received only ITS. Patients were admitted to our outpatient clinic
between the 3rd and 7th days of sudden hearing loss on average,
with the minimum being 1 day and the maximum being 14 days.

Hearing Assessment Method

Patients' hearing levels and speech discrimination scores were
evaluated with pure tone audiometry and speech audiometry
before and after treatment. Hearing levels were measured using
the "Interacoustics AD629 Diagnostic Audiometer" device. The
obtained data were examined in two main groups: Midrange
frequencies mean (250-500-1000-2000 Hz) and Treble
frequencies mean (4000—8000 Hz). Speech discrimination scores
and pure tone audiogram results were compared statistically
before and after treatment.

Ethics committee: The data were analyzed retrospectively by
the approval of the Meltem Hospital Local Ethics Committee
(15.02.2024, no. 2024/46).

Statistical Analysis

Statistical analysis of the data was performed using IBM
SPSS software for Windows 23. A paired t-test and Spearman
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correlation analysis were used to compare the differences between
hearing levels and speech discrimination scores before and after
treatment. The statistical significance level was accepted as
p<0.05. Data are presented as mean+standard deviation.

Results

The study included 12 male and 6 female patients who came to
the ENT outpatient clinic of Private Meltem Hospital between
October 2018 and May 2024, were diagnosed with SSHL, and
were treated with ITS. Patients were admitted to our outpatient
clinic between the 3rd and 7th days of sudden hearing loss on
average. ITS treatment was started on the same day after the
admission of the patients. In our hospital, ITS treatment is applied
to patients presenting with symptoms of SSHL. The hearing loss
rates of the patients were variable. In our publication, a statistically
significant improvement in hearing thresholds of 9 dB and a
3% improvement in speech discrimination score was observed.
Significant improvement was observed in most patients, but
not all patients recovered completely. For patients who did not
improve, additional treatment options were evaluated, and some
were referred to hyperbaric oxygen therapy as a rescue treatment.
Patients were followed up for an average of 6 weeks.

Table 1. Results obtained before treatment and after ITS
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There were no complications related to ITS treatment. However,
some patients experienced side effects such as mild dizziness
and a feeling of fullness in the ear. These side effects were
managed with symptomatic treatment. These were dealt with
using symptomatic treatment. The age of the patients ranged
from 26 years to 81 years with a mean age of 49.17+16.53%.
A significant positive correlation was found between pre-ITS
low frequencies and post- ITS low frequencies (Spearman's
rank correlation coefficient tho=0.825, p<<0.001). Pre-treatment
treble frequencies correlated significantly with post-ITS
treble frequencies (Spearman's rank correlation coefficient
rho=0.941, p<0.01; Figure 2). Before treatment, less percentage
of speech discrimination after ITS was found with higher
Treble frequencies that correlate very well in Spearman's rank
correlation coefficient rho=-0.712; p<<00.01). There is a strong
negative correlation between pre-treatment pitch frequency and
post-ITS speech discrimination (Spearman's rank correlation
coefficient rho=-0.694, p<0.001). Other correlations were
moderate and varied at different significance levels (Table 1).
Significant improvements were observed in all three parameters
after ITS treatment (Figure 3).

Frequency range Before treatment (dB) After intratympanic injection (dB) *p value
Midrange frequencies mean (250-2000 Hz) 44.35+27.23 35.46+29.49 p<0.001
Treble frequencies mean (4000-8000 Hz) 58.19+£28.87 50.28+29.28 p<0.001
Speech discrimination score (%) 79.41£27.11 82.44+26.93 p<0.001

*Spearman rank correlation was used to assess the correlation between pre- and post-treatment frequencies

Midrange Frequendes Meon (250-2000 Hr) Treble Frequencies Meon [(#00-8000 Hoj

Figure 3. Means midrange frequencies and treble frequencies

This was why the hearing results obtained from two main
frequency groups (midrange: 250-500-1000-2000 Hz, trable:
4000-80000 Hz) were studied. Hearing levels in these two
frequency groups were assessed both before and after treatment.
Source frequency ranges of the hearing data utilized in our
study: midrange (250-500—-1000-2000 Hz); treble (4000-8000
Hz). Hearing levels in these two octaves before vs. Following
treatment were measured and compared against one another.
Midrange frequencies mean decreased from 44.35+27.23 dB
before treatment to 35.46+29.49 dB after treatment. This change
was statistically significant (p<0.001).The mean+SD treble
frequencies decreased from 58.19+28.87 dB to 50.28+29.28 dB

after treatment and this difference was also statistically significant
(p<0.001). These data show that ITS treatment provides a
significant hearing gain in both mid and high frequencies.

Discussion

The purpose of this study is to evaluate the efficacies and side
effects of ITS in the treatment of SSHL. After treating adequately,
there is a remarkable improvement in hearing levels so as speech
discrimination scores. Our findings are largely consistent with
other studies in the literature.ITS is a non-aggressive procedure
in which a high concentration of drug reaches the cochlea and
systemic side effects are minimized [12]. ITS is preferred,
especially in cases where systemic corticosteroid treatment
cannot be used due to side effects or efficacy limitations [13,14].
ITS is also used in other otological diseases such as Meniere's
disease, autoimmune inner ear diseases, chronic otitis media,
and subjective tinnitus [15-18]. The use of ITS in these diseases
is preferred because of its potential to reduce inflammation and
improve hearing levels [19]. The main molecules used in the
treatment of ITS include dexamethasone, methylprednisolone,
budesonide, and triamcinolone. Dexamethasone is the most used
corticosteroid in the treatment of ITS and is preferred because
of its high anti-inflammatory effect. Methylprednisolone and
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triamcinolone corticosteroids or other effective corticosteroids
in the treatment of ITS are used as alternative treatment options.
Dexamethasone in the treatment of ITS is usually administered
at a concentration of 1-2 mg/ml and a dose of 0.5-1 ml
Treatment can be done once or twice a week Treatment is usually
continuing for 3—4 weeks.

In summary, the 4-dose protocol is effective for maintaining
steroid levels, minimizing side effects, and ensuring patient
compliance without compromising the treatment outcome
[20,21].

ITS treatment should be started as soon as possible after the
onset of hearing loss. Early initiation of treatment is critical for
the recovery of hearing loss. In the literature, it is reported that
starting treatment within the first 72 hours increases hearing
recovery rates [6].

In addition to ITS, other treatment modalities used in the
treatment of SSHL include systemic corticosteroid therapy,
hyperbaric oxygen therapy (HBOT), antiviral therapy, and
vasodilators. HBOT can be used as a second-line treatment,
especially in cases of severe hearing loss [22]. Antiviral therapy
may be effective in cases where SSHL is caused by viral
infections. However, there are conflicting results on the efficacy
of antiviral treatments [23].

In our study, significant improvements were observed in
midrange and treble frequencies, and speech discrimination
scores also improved. The findings support the conclusion that
ITS is clinically useful in the treatment of SSHL. First, our
findings are compatible with the study by Wilson et al. and
overlap with the findings suggesting that corticosteroids are
effective in the treatment of SSHL, especially hearing loss,
which is of viral origin [6].

These findings are consistent with other studies in the literature.
For example, a meta-analysis by Zhao et al reported that ITS had
positive effects on hearing gains in high frequencies [7].

The graphs also clearly show the difference between midrange
and high frequencies after treatment, supporting the effectiveness
of ITS in improving hearing. These findings suggest that ITS
contributes to the treatment of both low and high frequency
losses in the treatment of SSHL (Figure 3).

Studies in the literature have shown favorable effects of
corticosteroids in the treatment of SSHL [5,7]. The efficacy of
ITS treatment in our study may be explained by the advantage
of administering intratympanic steroids directly into the inner
ear and thus minimizing systemic side effects [8]. The potential
effects of ITS treatment in clinical applications are also
remarkable. By minimizing systemic side effects, ITS allows
patients to experience less discomfort during the treatment
process. ITS is ideal to avoid the systemic side effects of
corticosteroids. With this approach, the treatment is applied
directly to the inner ear without going into systemic circulation
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thus reducing possible side effects of a therapy. In this study, no
serious complications were observed after ITS treatment. Side
effects such as mild dizziness and a feeling of fullness in the ear
were reported, but these side effects are also frequently reported
in the literature and are usually temporary [8].

ITS, treatment efficacy can be increased by combining it with
systemic corticosteroid therapy. In this regard, there is much
controversy about the efficacy of ITS treatment in SSHL [24,25-
27]. There are studies concluding that both intratympanic steroids
and systemic steroids alone seem to be equally effective, but
the combined use of both intratympanic and systemic steroids is
probably superior to the use of both alone [24], and there are also
studies in which no significant difference was found between
intratympanic steroid treatment and systemic steroid treatment
in various meta-analyses in the literature [25-27].

The improvement observed in speech discrimination scores after
ITS is also consistent with other studies cited in the literature
(Table 1). In particular, the study by Wilson et al. similarly
emphasized the effects of corticosteroid treatment on hearing
loss and speech ability [28].

Inour study, the significantimprovement in speech discrimination
scores after ITS treatment (Table 1) indicates that the treatment
can improve not only hearing loss but also hearing quality. This
finding suggests that ITS may be clinically useful, especially
for patients who have problems with speech discrimination
ability. There are several limitations in our study. Our study is
a retrospective analysis and our relatively small sample size
may limit generalizability. In addition, even though 6 months of
follow-up was in the protocol, this did not occur.

Therefore, the efficacy of ITS in the treatment of SSHL should
be confirmed in larger-scale randomized controlled studies.

However, our study provides an additional contribution to the
literature. Although many studies have been conducted in the
literature on the effectiveness of ITS treatment, detailed analyses
on speech discrimination scores are limited. Our study shows
that ITS not only improves hearing levels but also provides
significant improvement in speech discrimination ability. This
is a critical finding that has the potential to increase quality of
life after treatment. While many studies in the literature focus
on hearing levels, studies analyzing the improvement in speech
discrimination scores in such detail are limited. In this sense, our
study aims to fill the gap in this area. In addition, the effects of
ITS treatment on both mid- and high-pitched frequencies were
clearly demonstrated in our study. Since the improvement in
mid-frequencies, in particular, covers the hearing ranges that are
critical for speech and daily communication, the effect of the
gains in these frequencies on daily life is more pronounced. This
can positively affect the quality of life by improving the social
interactions of patients. There is limited data in the literature
on the effects of ITS in this sense, and our study provides new
information on this subject [24].

864



Med Science 2024:13(4):861-5

Conclusion

ITS can significantly improve hearing levels and speech
discrimination ability in patients with SSHL. These findings
suggest that ITS is an effective option in the treatment of SSHL.
Future research may contribute to the development of treatment
protocols by providing more information on the optimal dosage,
duration of administration, and long-term effects of ITS.
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