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Comparison of Treatment Modalities in Adult
Idiopathic Sudden Hearing Loss: A 5-year Outcome
from a Tertiary Referral Center
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Abstract

Aim: Although there are many treatment options for the treatment sudden idiopathic sensorineural hearing loss (SSHL), the most
effective treatment method is still unclear. The purpose of this study was to determine the optimal treatment option for SSHL by
examining the 5-years patient data of our clinic.

Methods: The patients who were diagnosed as SSHL in our clinic between January 1, 2016 and July 31, 2021 were included in the
present study. The treatment in groups were only oral steroid (OS) (group 1, n=30), OS and hyperbaric oxygen therapy (HBOT) (group
2, n=30), OS and intratympanic steroid therapy (ITS) (group 3, n=30) and OS+ITS+HBOT (group 4, n=30). The baseline pure tone
audiometry (PTA), 3" month PTA averages, audiological hearing gains and treatment success (a gain more than 15 Db in PTA) were
determined and compared statistically.

Results: The initial PTA averages (dB) in groups were 46.07+14.20, 45+12.49, 45.83+10.92, and 45.93+10.29, respectively. There
were significant differences between the groups according to the PTA after treatment (p<0.05). In the after-treatment PTA threshold
evaluation, the mean of group 4 was statistically significantly lowest (p<0.05). There were significant differences between the groups
according to the PTA gain (p<0.05). In the paired comparisons of the groups according to PTA gain, the value of group 4 was
significantly highest in all groups (p<0.05). No significant difference was found between the groups according to the other parameters
(p>0.05).

Conclusion: In this study, the combined (oral+IT+HBOT) therapy was superior to other treatment modalities.
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Introduction

Sudden sensorineural hearing loss (SSHL) is described
as a sensorineural hearing loss of at least thirty dB and
above in at least 3 consecutive frequencies in pure tone
audiometry (PTA) (1,2). It is one of the most common
otorhinolaryngology emergencies with an incidence of
5-30 per 100000 people. It can affect all age groups.
Together, it peaks in the 5-6"" decade and the male-female
ratio is equal (3). In almost all cases; it is unilateral and less
than 2% has been reported as bilateral (4).

An underlying cause can be identified in 7-45%
of patients presenting with SSHL (3,4). It is accepted
as idiopathic SSHL if the etiology is not detectable

after investigating autoimmune, infectious, functional,
metabolic, neoplastic, neurological, otologic, toxic,
traumatic and vascular causes. Many pathophysiological
mechanism hypotheses have been proposed to explain
SSHL. Among the most common hypotheses; viral
infections, rupture of cochlear membranes and vascular
events are blamed (5-10).

Different methods are used in the treatment of this
situation, which is thought to have a spontaneous recovery
rate of 32% to 65% (11-13). There are many agents and
methods in the management of SSHL; hyperbaric oxygen
(HBO) and bed rest, antimicrobials and anti-inflammatory
drugs, vasodilators, calcium antagonists, vitamins,
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essential minerals, volume expanders, defibrinogens,
diuretics are the main agents used in treatment (14).
These options can be used alone or in combination. Oral
steroid (OS) therapy is the first recommended treatment
in the guidelines and its side effects are mostly tolerable
(12,15-18). Intratympanic steroid (ITS) injection can be
used as a stand-alone therapy, combined with OS therapy,
or administered as a rescue therapy (17,19,20).

Although there is different information in the literature
regarding the definition of success in the treatment of
SSHL, Siegel (21) developed a classification according to
the acquired hearing gain and divided the recovery into
four categories; class I: patients with complete recovery
class II: patients with a gain of more than 15 dB but who
do not reach normal hearing, and average of better than
45 dB with a PTA, class IlI: Patients with a gain of more
than 15 dB but worse than 45 dB in PTA, class IV: Patients
with less than 15 dB gain or no gain at all. For the response
to the treatment, starting the treatment late, hearing
loss with descending audiogram curve, accompanied by
vestibular symptoms and facial paralysis, bilateral hearing
loss, total or near-total hearing loss, multiple vascular
risk factors, and elderly patients were described as poor
prognostic factor.

There are different studies in the literature regarding
the superiority of treatment options for sudden hearing
loss, which is still a matter of debate whether it requires
treatment or not. In the present study, we purposed to
determine the optimal treatment option by examining the
5-year patient data of our clinic, which is one of the largest
centers in Turkey in terms of the number of patients
admitted and followed.

Methods

This cross-sectional study was performed in Istanbul
University-Cerrahpasa, Cerrahpasa Faculty of Medicine,
Department of Otorhinolaryngology, after receiving the
approval of the Cerrahpasa Faculty of Medicine Clinical
Research Ethics Committee (decision date: 03.08.2021
and approval number: 604.01.01-152390) with the
patients diagnosed as SSHL in our clinic between January
1, 2016 and July 31, 2021. This study was conducted
retrospectively on the files of 120 patients who were
diagnosed as sudden idiopathic sensorineural hearing loss
and whose etiologies were not found.

All patients included in the study had at least 30 dB
unilateral sensorineural hearing loss in at least three
frequencies that started within 72 hours. The patients
included in this study were between the ages of 18-60
and admitted to the hospital on the day of the onset of
symptoms. Patients with acute or chronic infection in the
affected ear, a history of surgery, and a known chronic
disease were excluded from the study.
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Among the patients whose diagnosis, treatment and
follow-up were made in our clinic, 30 patients who received
only OS (1 mg/kg prednisolone) treatment (group 1), 30
patients who received OS and HBO therapy (HBOT) (20
sessions in total for 2 hours at 2.5 atm pressure) (group 2)
30 patients (group 3) who received OS and ITS therapy (a
single dose of 4 mg on the 1%, 3%, 5, 7% 14% days) and
30 patients (group 4) who received all of these treatments
in combination were included in the study.

OS treatments were administered as a single dose per
day. HBO treatments were applied in the same center.
Intratympanic injections were made using a microscope.
After the patient’s head was rotated 45 degrees to the
opposite direction of the affected ear, local anesthesia
was achieved by keeping a piece of cotton impregnated
with 10% lidocaine for 10 minutes on the tympanic
membrane. After anesthesia, puncture was performed
with a 22 gauge needle from the anterior superior
quadrant, followed by 1 cc dexamethasone (8 mg/2
mL) with a 27 gauge needle from the posterior inferior
quadrant. After the procedure, the patient was kept in
the same position for 30 minutes without swallowing or
speaking.

PTA averages were evaluated at 0.5-1.0 and 2.0 kHz
frequencies at the beginning of the treatment and at the
3@ month of admission. A gain of more than 15 dB in
PTA test was determined as a treatment success criterion.
In study groups; baseline, 3 month PTA averages,
audiological hearing gains and treatment success were
determined. The obtained data were analyzed statistically.
Informed consent forms were obtained from patients.

Statistical Analysis

Statistical Package for the Social Sciences (SPSS)
22 (SPSS Inc., USA) was used for statistical analysis.
The normal distribution and homogeneity of data were
evaluated with the Kolmogorov-Smirnov test and Levene’s
test. Kruskal-Wallis test, Mann-Whitney U test and
Pearson chi-square test were used to compare the groups.
Statistically significant level was accepted as p<0.05.

Results

A total of 120 patients, 69 (57.5%) men and 51
(42.5%) women, were included in this study. The mean
age of the patients was calculated as 40.84+7.29 (21-57)
years. The groups were statistically similar according to
the age characteristics of the patients (p>0.05) (Table 1).

When the initial PTA (dB) averages were evaluated, it
was determined as 46.07+14.20 for group 1, 45+12.49
for group 2, 45.83+10.92 for group 3, and 45.93+10.29
for group 4. There was no significant difference between
the groups according to initial PTA values (p=0.958,
p>0.05) (Table 1).
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When the PTA means (dB) were evaluated after the
treatment, it was determined as 32.6+15.71 for group
1, 30.63+15.04 for group 2, 29.9+15.66 for group 3,
and 22.73+11.51 for group 4. There was a significant
difference between the groups according to the PTA values
after treatment (p=0.04, p<0.05) (Table 1). In the pairwise
comparisons made according to the PTA averages of the
groups after the treatment, the value of group 4 was
statistically significantly lower than all groups (respectively;
p=0.07, p=0.029, p=0.04, p<0.05). No significant
difference was obtained in the paired comparisons of the
other groups (p>0.05) (Table 2).

When the groups were evaluated in terms of the mean
PTA gains (dB) which were obtained with the treatment,
it was determined as 13.47+7.78 for group 1, 14.37+9.47
for group 2, 15.93+10.84 for group 3, and 23.2+15.24 for
group 4. There was a significant difference between the
groups according to PTA values after treatment (p=0.022,
p<0.05) (Table 1). In the pairwise comparisons made
according to the PTA gain values of the groups obtained
with the treatment, the value of group 4 was statistically
significantly higher than all groups (respectively; p=0.07,
p=0.012, p=0.029, p<0.05). No significant difference
was found in the paired comparisons of the other groups
(p>0.05) (Table 2).

When the groups were compared according to the
determined audiological success criteria, no significant
difference was obtained between the groups (p=0.309,
p>0.05) (Table 3).

Discussion

Sudden idiopathic sensorineural hearing loss is one
of the most controversial issues of otorhinolaryngology
in terms of its etiology, prognosis, treatment modalities
and the results of the modalities. In this study, we tried
to reveal the optimal treatment method by retrospectively
examining the data of our clinic, which is one of the largest
otorhinolaryngology centers in Turkey. As a result of our

study, we showed that the combination of OS+ITS+HBO is
the treatment method that both provides the highest gain
in post-treatment audiological thresholds and brings these
thresholds closer to normal values. We did not detect
a significant difference between the results of other
treatment modalities.

Nowadays, various treatment protocols are applied for
the treatment of SSHL. This diversity is due to the very
different possible etiology and uncertainties in diagnosis. In
its treatment, agents that provide hemodilution, antivirals,
vasodilators, HBO and ozone therapy, and corticosteroids
with different application routes are applied. Although
many agents and combinations of agents are used in the
treatment, oral corticosteroids are still preferred as the
first treatment option in the treatment of SSHL (22).

In the present study, we purposed to determine the
most effective treatment protocols using the data of our
patients who met the inclusion criteria. Although we give
different treatment combinations to patients with SSHL
in our clinic, the steroids included in these treatments as
a single dose in the morning to reduce the side effects
(23). We applied ITS treatment every other day in order to
increase patient compliance. We used the Siegel Criteria,
one of the most frequently used criteria in the literature,
to evaluate the success we achieved in the treatment of
the patients in our study (21).

The American Academy of Otolaryngology-Head and
Neck Surgery guidelines recommend an early treatment
with steroids within 2 weeks (24). When we look from
the perspective of ITS, although there are many protocols
defined in the literature, there is no treatment protocol
that has been shown to be superior (25). A published
meta-analysis showed that ITS therapy alone was not
superior to oral or IV steroid therapy (26). In terms of the
combination of treatments, combined ITS and OS therapy
have been shown to be superior to OS and ITS alone (27).
In another study, combined intratympanicdexamethasone
and OS therapy was not superior to OS alone (28). HBOT

Table 1. Statistical analysis of study parameters according to groups

Treatment groups
Parameters Group 1 Group 2 Group 3 Group 4 P

(oral steroid) (oral steroid+hyperbaric | (oral+intratympanic (combination

oxygen) steroid) therapy)
(min-max) | 21-57 28-55 25-55 25-50
Age s (median) | 38 44 a1 2 052
Pre-treatment PTA (dB) Eﬂé”df’;?) i?i950 22'80 22'70 25’80 0.958
Post-Treatment PTA (dB) Emlencgi;) §O70 2560 ;60 ;’163 0.04*
. . min-max) | 5-32 2-40 242 5-70

Auditory gain (dB) Emedian)) 1 10 11 20 0.022*

*Kruskal-Wallis test p<0.05.
PTA: Pure tone average, min-max: Minimum-maximum
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Table 2. Comparison of post-treatment values according to
groups

Table 3. Evaluation of the treatment successes according to the
treatment groups

Groups Post-treatment PTA Auditory gain Treatment results

Groups p*
1-2 0.801 0.830 Successful Failing
1-3 0.767 0.562 Group 1 n (%) 11 (36.7%) 19 (63.3%)

p 1-4 0.07* 0.07* Group 2 n (%) 13 (43.3%) 17 (56.7%) 5.200

2-3 0.912 0.624 Group 3 n (%) 13 (43.3%) 17 (56.7%) '
2-4 0.029* 0.012* Group 4 n (%) 18 (60%) 12 (40%)
34 0.04* 0.029* *Pearson chi-square test p<0.05.

*Mann-Whitney U test p<0.05.
PTA: Pure tone average

is a treatment method recommended not as a stand-alone
option, but in combination with salvage therapy for severe
hearing loss greater than 70 dB (29).

In the results of our study; although we determined
that combined (oral+IT+HBQOT) therapy was superior to
other treatment modalities in terms of audiological gain,
we could not detect a significant difference between
the groups in terms of gaining more than 15 dB in the
PTA test, which we determined as the treatment success
criterion. Although there is a significant difference
between the groups in terms of audiological values,
the lack of difference between the groups in terms of
patients considered successful can be explained by the
small subject size of the present study.

Study Limitations

There are some limitations of this study, which we
conducted to determine the most effective treatment
method for SSHL. The major limitation is that our study
includes a retrospective file review. The second limitation
is that we could not detect all of the prognostic factors of
the patients included in the study due to the fact that we
performed the study on patient files. Although we did not
include patients with known chronic diseases in the study
and there was no statistical difference between the patient
groups in terms of age criteria, we cannot say that the
study groups were similar in terms of prognostic factors.
Another limitation is that we only used audiologically
hearing thresholds in the study. A study in which the
speech discrimination values were also examined would
have been more valuable.

Conclusion

SSHL is one of the emergencies in otorhinolaryngology
which is the subject of discussion in every field from its
etiology to its treatment. It can be said that the most
effective treatment method for the treatment of the
disease, which should be treated as soon as possible after
the diagnosis is made, is the combination therapy.

136

Acknowledgements

The authors would like to thank all healthcare
professionals and laboratory workers who contributed to
the study.

Ethics

Ethics Committee Approval: The study were approved
by the Istanbul University-Cerrahpasa, Cerrahpasa Faculty
of Medicine Clinical Research Ethics Committee (decision
date: 03.08.2021 and approval number: 604.01.01-
152390).

Informed Consent: Retrospective study.

Authorship Contributions

Concept: Y.2.Y.,, S.U., Design: Y.Z.Y., S.U., Data Collection
or Processing: Y.Z.Y., S.U., Analysis or Interpretation: Y.2.Y.,
S.U., Literature Search: Y.Z2.Y., S.U., Writing: Y.Z.Y., S.U.

Conflict of Interest: No conflict of interest was
declared by the authors.

Financial Disclosure: The authors declared that this
study received no financial support.

References

1. Newsted D, Rosen E, Cooke B, Beyea MM, Simpson MTW,
Beyea JA. Approach to hearing loss. Can Fam Physician
2020;66:803-9.

2. Guide for the evaluation of hearing handicap. American
Academy of Otolaryngology, Committee on Hearing and
Equilibrium; Americal Council of Otolaryngology, Committee
on the Medical Aspects of Noise. Otolaryngol Head Neck
Surg 1979;87:539-51.

3. Prince ADPR Stucken EZ. Sudden Sensorineural Hearing Loss:
A Diagnostic and Therapeutic Emergency. J Am Board Fam
Med 2021;34:216-23.

4. Young YH. Contemporary review of the causes and
differential diagnosis of sudden sensorineural hearing loss.
Int J Audiol 2020;59:243-53.

5. Michels TC, Duffy MT, Rogers DJ. Hearing Loss in Adults:
Differential Diagnosis and Treatment. Am Fam Physician
2019;100:98-108.



Yilmaz and Usaklioglu Sudden Hearing Loss Treatment

10.

11.

12.

13.

14.

15.

16.

17.

18.

Harris I. Sudden hearing loss: membrane rupture. Am J Otol
1984,5:484-7.

Li G, You D, Ma J, Li W, Li H, Sun S. The Role of Autoimmunity
in the Pathogenesis of Sudden Sensorineural Hearing Loss.
Neural Plast 2018;2018:7691473.

Fisch U, Nagahara K, Pollak A. Sudden hearing loss: Circulatory.
Am J Otol 1984;5:488-91.

Reading JCS, Hall A, Nash R. Paediatric Sudden Sensorineural
Hearing Loss: Pooled Analysis and Systematic Review. J Int
Adv Otol 2021;17:64-71.

Corazzi V, Ciorba A, Bianchini C, Pelucchi S, Skarzynski
PH, Hatzopoulos S. Genetic Polymorphisms in Sudden
Sensorineural Hearing Loss: An Update. Ear Nose Throat J
2021;100 Suppl 3:3375-42S.

Wood JW, Shaffer AD, Kitsko D, Chi DH. Sudden Sensorineural
Hearing Loss in Children-Management and Outcomes: A
Meta-analysis. Laryngoscope 2021;131:425-34.

Kuo TC, Chao WC, Yang CH, Tsai MS, Tsai YT, Lee YC.
Intratympanic steroid injection versus hyperbaric oxygen
therapy in refractory sudden sensorineural hearing loss: a
meta-analysis. Eur Arch Otorhinolaryngol 2022;279:83-90.

Nosrati-Zarenoe R, Arlinger S, Hultcrantz E. Idiopathic sudden
sensorineural hearing loss: Results drawn from the Swedish
national database. Acta Otolaryngol 2007;127:1168-75.

Li J, Ding L. Effectiveness of Steroid Treatment for Sudden
Sensorineural Hearing Loss: A Meta-analysis of Randomized
Controlled Trials. Ann Pharmacother 2020;54:949-57.

Lei X, Feng Y, Xia L, Sun C. Hyperbaric Oxygen Therapy Versus
Intratympanic Steroid for Salvage Treatment of Sudden
Sensorineural Hearing Loss: A Systematic Review and Meta-
analysis. Otol Neurotol 2021;42:e980-e6.

Vannson N, James C, Fraysse B, et al. Quality of Life and
Auditory Performance in Adults with Asymmetric Hearing
Loss. Audiol Neurotol 2015;20(Suppl 1):38-43.

Yang T, Liu H, Chen F et al. Intratympanic vs systemic use
of steroids as first-line treatment for sudden hearing loss:
A meta-analysis of randomized, controlled trials. J Otol
2021;16:165-77.

Alexander TH, Weisman MH, Derebery JM, et al. Safety of
high-dose corticosteroids for the treatment of autoimmune
inner ear disease. Otol Neurotol 2009;30:443-8.

137

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Dispenza F Amodio E, De Stefano A, et al. Treatment of
sudden sensorineural hearing loss with transtympanic
injection of steroids as single therapy: A randomized clinical
study. Eur Arch Otorhinolaryngol 2011,;268:1273-8.

Plontke SK, Lowenheim H, Mertens J, et al. In reference
to Randomized, double blind, placebo controlled trial
on the safety and efficacy of continuous intratympanic
dexamethasone delivered via a round window catheter for
severe to profound sudden idiopathic sensorineural hearing
loss after failure of systemic therapy (Laryngoscope 119:359-
369, 2009). Laryngoscope 2009;119:2480; author reply
2481-2.

Siegel LG. The treatment of idiopathic sudden sensorineural
hearing loss. Otolaryngol Clin North Am 1975;8:467-73.

Singh A, Kumar lrugu DV. Sudden sensorineural hearing
loss - A contemporary review of management issues. J Otol
2020;15:67-73.

Cayakar A. Steroid usage in clinical practice. Ulus Romatol
Derg 2021;13:73-84.

Stachler RJ, Chandrasekhar SS, Archer SM, et al. American
Academy of Otolaryngology-Head and Neck Surgery. Clinical
practice guideline: sudden hearing loss. Otolaryngol Head
Neck Surg 2012;146(Suppl 3):51-35.

Spear SA, Schwartz SR. Intratympanic steroids for sudden
sensorineural hearing loss: a systematic review. Otolaryngol
Head Neck Surg 2011;145:534-43.

Lai D, Zhao F Jalal N, Zheng Y. Intratympanic
glucocorticosteroid therapy for idiopathic sudden hearing
loss: Meta-analysis of randomized controlled trials. Medicine
(Baltimore) 2017;96:€8955.

Battaglia A, Burchette R, Cueva R. Combination therapy
(intratympanic dexamethasone + high-dose prednisone
taper) for the treatment of idiopathic sudden sensorineural
hearing loss. Otol Neurotol 2008;29:453-60.

Ahn JH, Yoo MH, Yoon TH, Chung JW. Can intratympanic
dexamethasone added to systemic steroids improve hearing
outcome in patients with sudden deafness? Laryngoscope
2008;118:279-82.

Rhee TM, Hwang D, Lee JS, Park J, Lee JM. Addition of
Hyperbaric Oxygen Therapy vs Medical Therapy Alone for
Idiopathic Sudden Sensorineural Hearing Loss: A Systematic
Review and Meta-analysis. JAMA Otolaryngol Head Neck
Surg 2018;144:1153-61.





