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OBJECTIVE: The aim of this study was to assess the efficacy of a single high dose intratympanic (IT) dexamethasone (DEX) as salvage therapy for
idiopathic sudden sensorineural hearing loss (ISSNHL) after unsuccessful treatment with oral corticosteroid (CS).

MATERIALS and METHODS: This was a prospective open-label study of 59 patients treated with IT DEX after systemic CS therapy has failed. All
patients received high dose (24 mg/mL) IT DEX in a single injection through myringotomy.

RESULTS: Of the 59 patients, 40.7% showed improvement in their mean pure tone average (PTA) with IT DEX (p=0.005). The difference in the mean
PTA after oral CS treatment only from baseline was not statistically significant (p=0.074). The time from onset of hearing loss to the start of therapy
was significantly associated with the outcome (p=0.03).

CONCLUSION: We determined that high dose IT DEX as salvage therapy was beneficial when the primary treatment with oral CS had failed. An
early start of the treatment significantly influenced the improvement of hearing.
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INTRODUCTION

Idiopathic sudden sensorineural hearing loss (ISSNHL) is defined as sudden (<72 h) hearing loss (HL) of =30 dB over at least three
contiguous frequencies M. Theories for the etiology of the disease include vascular, viral or autoimmune cause, and membrane
brakes "4, Merchant and colleagues ! did not find any evidence of vascular occlusion, viral cochleitis, or membrane breaks in their
temporal bone histology, suggesting a new hypothesis of pathologic activation of cellular stress pathways involving nuclear factor
kappa B leading to loss of hair cells and supporting cells of the organ of Corti ®. However, it is most likely that there is a multifactorial
etiology as clinical presentation varies from patient to patient.

Despite the various etiology theories, corticosteroids (CS) remain the preferred treatment. They can be applied as systemic (oral
or intravenous) or as local intratympanic (IT) therapy. The mechanism of action of CS on hearing improvement remains unclear,
whether it is the anti-inflammatory action of glucocorticoid activity or mineralocorticoid effect on the inner ear ion homeostasis ..

In the last 20 years, IT steroids have become a popular treatment regimen for sudden deafness since they do not have systemic side
effects L. They have also been used for acute idiopathic tinnitus, acute noise-induced tinnitus ¥, and Meniere’s disease .. IT steroids
for ISSNHL were first reported by Silverstein in 1996 1. Since then different methods of administering IT have been described: injec-
tion through a myringotomy with or without tympanic tube, microcatheter, microwick implantation, and even application through
Eustachian tube 2, Both dexamethasone (DEX) and methylprednisolone (MET) have been used in IT application in different con-
centrations and number of applications (single injection or four-time injection). Intratympanic corticosteroids have been used as
the primary and only treatment, concomitant with other remedies, or as salvage treatment when primary systemic therapy has
failed. The aim of our study was to determine the efficacy of high dose DEX IT therapy as a salvage therapy.

Corresponding Address: Saba Battelino E-mail: saba.battelino@kclj.si

Submitted: 20.04.2017 - Revision Received: 20.07.2017 - Accepted: 09.08.2017 - Available Online Date: 21.11.2017
©Copyright 2017 by The European Academy of Otology and Neurotology and The Politzer Society - Available online at www.advancedotology.org



MATERIALS and METHODS

We performed a prospective open-label study of patients treated for
ISSNHL at University Medical Centre Ljubljana, Department of Oto-
rhinolaryngologyfrom September 2012 to March 2016. Out of 98 pa-
tients with ISSNHL who received oral steroids for 2 weeks, 75 (77%)
did not respond to the therapy. These 75 patients were then offered
IT DEX as a salvage therapy. The efficacy of IT DEX was determined in
the second follow-up 14 days later. Inclusion criteria were patients
with sudden sensorineural HL of =30 dB over at least three contigu-
ous frequencies. We excluded patients with acute otitis media, con-
ductive HL, head trauma, acoustic trauma, fluctuating HL, tumor of
the internal auditory canal and cerebellopontine angle, pregnant or
nursing women, and patients under 18 years old. Of the 75 patients,
59 had the first and second follow-up visit in the 14-day span and
were included in the study.

Hearing was evaluated as pure tone average (PTA) of 125 Hz, 250 Hz,
500 Hz, 1000 Hz, 2000 Hz, 4000 Hz, 6000 Hz, and 8000 Hz. We eval-
uated tinnitus according to pitch, frequency, and left or right side.
Patients with vertigo were also examined for nystagmus and neuro-
logic deficits.

All patients with ISSNHL were initially treated with 48 mg of MET
(metilprednizolon Medrol; Pfizer SARL, Luxembourg; Grand Duchy of
Luxembourg) orally for 1 week, followed by a tapered dose every 2
days. We applied IT DEX as salvage therapy to the patients who did
not respond to systemic CS.

We performed a single injection of high dose (24 mg/mL) IT DEX
(dexamethasone; Krka d.d., Novo mesto, Slovenia) with the patient
in a supine position and the head rotated 45° to the contralateral ear.
Approximately 0.5-1 mL DEX was injected through a myringotomy.
Patients were instructed to remain recumbent for 30 min.

The improvement of hearing was considered as an improvement of
the PTA of >10 dB.

Statistical Analysis

The mean difference in PTA was analyzed using mixed analysis of co-
variance (ANCOVA), where p<0.05 was considered significant. Time,
sex, tinnitus, vertigo, time until first visit (baseline visit), and age were
between-subject factors. The dependent variable was PTA. All statis-
tical analyses were performed using the Statistical Package for Social
Sciences version 23, (IBM Corp.; Armonk, NY, USA).

Ethical Considerations

Informed consent was obtained from all participants. The study
was approved by the National Medical Ethics Committee No.
60/02/14.

RESULTS

Of the 59 patients included in the analysis, 38 (64.4%) were males and
21 (35.6%) were females. The mean age of the study group was 55.9
years (standard deviation [SD] 12.7), the youngest patient was aged
26 years and the oldest was 80 years; 53 of the 59 patients (89.9%)
had accompanying tinnitus, and 35 (59.3%) had concomitant vertigo.
The mean time from HL and first visit to the doctor was 10.2 days
(median time, 3 days, SD, 14.7; Table 1).

Kordi$ and Battelino. Salvage Intratympanic Dexamethasone for ISSHL

Table 1. Group characteristics

(n=59)
Mean age (SD) [years] 55.9(12.7)
Sex (%)
Male 38 (64.4)
Female 21 (35.6)
Tinnitus (%)
No 6(10.2)
Yes 53(89.8)
Vertigo (%)
No 24 (40.7)
Yes 35(59.3)
Mean no. of days to the baseline visit (SD) 10.2(14.7)a
Mean no. of days to the first follow-up (SD) 15(1.7)
Mean no. of days to the second follow-up (SD) 32.9(5.3)
Mean PTA on baseline visit (SD) [dB] 71.4(30.9)
Mean PTA on first follow-up (SD) [dB] 61.1(26.6)
Mean PTA on second follow-up (SD) [dB] 56.1(25.8)

A: missing data for one patient; SD: standard deviation; PTA: pure tone average; dB:
decibel

Table 2. Relationship between time, possible confounders, and mean PTA
(results of repeated measures ANOVA)

Ms df F P
Time 281.268 1.256 1.557 0.220
Time * Sex 265.197 1.256 1.468 0.235
Time *Tinnitus 122.264 1.256 677 0.446
Time * Vertigo 11.752 1.256 .065 0.853
Time * Time to first visit 803.643 1.256 4.449 0.030
Time * Age 5.059 1.256 .028 0.913

*MS: mean square; df: degrees of freedom; F: F

The mean PTA on the first visit was 71.4 dB. We distributed patients ac-
cording to the severity of HL on admission and at the end of treatment
in five groups: normal (<20 dB), mild HL (21-40 dB), moderate HL (41-70
dB), severe HL (71-90 dB), and profound HL (>90 dB). On admission, 10 pa-
tients (16.9%) had mild HL, 22 (37.3%) had moderate HL, 8 (13.6%) had se-
vere deterioration of hearing, and 19 (32.2%) had profound HL (Figure 1).

The first follow-up averaged 15 days (SD, 1.7), and the second fol-
low-up averaged 32.9 days (SD, 5.3) after the initial visit. After oral CS,
the hearing threshold improved on an average by 10.3 dB, which was
considered a clinically poor result; 24 of 59 patients (40.7%) improved
their hearing by >10 dB and 18 (30.5%) by >20 dB after IT DEX. We ob-
served a 15.3 dB improvement after IT DEX treatment from the initial
visit (mean PTA, 56.1 dB). The distribution of patients regarding their
hearing threshold after IT DEX was as follows: 19 patients (32.2%) had
mild HL, 26 (44.1%) had moderate HL, 7 (11.9%) experienced severe
HL, and 7 had (11.9%) profound HL (Figure 1).

Hearing loss occurred primarily at high frequencies at 8000 Hz (av-
erage threshold at 8000 Hz=86.4 dB) and lowest at 125 Hz (average
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Figure 1. Distribution of patients according to HL before treatment and after
IT DEX.

HL: hearing loss; IT: intratympanic; DEX: dexamethasone

threshold=55.1 dB). Hearing loss was worse at high frequencies and
lesser at the low frequencies. Additionally, we noticed that lower
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Figure 1. Difference in mean PTA between visits (2-1=difference between sec-
ond and first visit, 3-1=difference between third and first visit, 3-2=difference

between third and second visit).
PTA: pure tone average

frequencies loss improved better than higher frequency loss with IT
therapy.

A delayed start of the treatment and age was considered when study-
ing the PTA improvement (ANCOVA). The difference in mean PTA af-
ter systemic MET treatment from baseline was not statistically signif-
icant (p=0.074). The difference after receiving IT DEX treatment from
baseline was statistically significant (p=0.005). Analyses of the time of
treatment start and patients’ age and mean PTA after DEX treatment
on an average decreased from baseline by 13.6 dB (95% confidence
interval) [Cl]: 3.4-23.7. The difference in mean PTA was also statisti-
cally significant between the first and second follow-up (p=0.01). On
an average, PTA after treatment with MET and introducing treatment
with DEX decreased further by 5.1 dB (95% Cl: 1-9.3; Figure 2). Mixed
ANCOVA showed that interaction between the time (hearing thresh-
old through time) and time to first clinic visit from HL was statistically
and significantly associated with mean PTA (p=0.03; Table 2). After
loss of hearing, patients who waited a longer time to start treatment
had worse prognosis than those who started early. Interactions be-
tween time and sex, tinnitus, and vertigo were not statistically and

significantly associated with mean PTA. The mean differences in PTA
between visits with 95% Cl adjusted for multiple comparisons and
controlled for possible confounders are shown in Figure 2.

DISCUSSION

Oral CS is the preferred treatment for ISSNHL. Efficacy has been report-
ed by Wilson Mas 61% recovery in the systemic steroid-treated groups
over 32% in the placebo group. However, cases of spontaneous re-
covery with no therapy have been reported as high as 65% 2. Clinical
practice guidelines from the American Academy of Otorhinolaryngol-
ogy-Head and Neck Surgery (AAO-HNS) advise clinicians using system-
ic CS as primary and IT CS as salvage treatment for ISSNHL '3,

The two most common CS in IT treatment are DEX and MET. Parnes
04and Chandrasekhar ' showed that IT administration of steroids
results in higher penetration to the inner ear fluids than does sys-
temic steroids. The highest concentration and longest duration in
the endolymph and perilymph was noticed after IT administration of
MET compared to DEX and hydrocortisone, but resulted in increased
pain and burning sensation in the ear and the throat '*. A meta-anal-
ysis of Ng et al. ' showed better outcomes using DEX compared to
MET. The concentration used in treatment is often associated with
availability and approval of each country or medical center and
ranged from 4 mg/mL to 24 mg/mL for DEX. A higher concentra-
tion was found to be more effective '), The number of applications
from single injection to four injections over several days has been
reported. The diversity of CS use, concentration, and the number of
applications contribute to the difficult comparison of CS treatments
08l Studies use various measurements of hearing and criteria of im-
provement that add to the controversy of best practice 1'®. A larger
randomized controlled trial investigating the efficacy of the IT DEX
would be more appropriate; however, as the Slovene National ENT
Association Assembly recommended IT DEX as a standard therapy,
we were not able to perform it '3,

In our study, we chose to evaluate the efficacy of a single application of
the maximal concentration of IT DEX as salvage treatment after failure
of systemic CS. The time of onset of HL to baseline visit and age was
considered when analyzing PTA improvement. Speech discrimination
score (SDS) defines hearing better than does pure tone audiometry.
At the time of our study, we were still developing a new Slovene na-
tional speech discrimination test and could not apply it in this study.
We found that the difference in PTA after systemic treatment was not
statistically significant (p=0.074). The difference in PTA after receiving
IT DEX was statistically significant (p=0.005) from baseline.

Several others studies have supported IT DEX as salvage therapy,
while other lack sufficient evidence of success 12171920231 Among
the factors that could influence hearing outcome, time from onset
of HL to the baseline visit was found to be statistically significant
(p=0.030). Our study confirms other reports that delaying treatment
has negative influence on hearing improvement 7, Other factors,
such as age, presence of tinnitus or vertigo, did not impact the hear-
ing threshold in our study.

Higher frequencies were found to be most severely affected and had
the lowest PTA improvement. In contrast, lower frequencies were
least impaired and had the greatest response in pure tone average



which is in accordance to some studies in the literature »2"24, Based
on the known basal-apical concentration gradient of DEX through
the round window 2, we would expect that higher frequencies
would recover better than lower frequencies. Sha et al. ? reported
that basal outer hair cells are more vulnerable to free radicals than
are apical hair cells and that in the apical turn, hair cells may recover
better due to higher antioxidant concentration. The limitation of our
study is the relatively small number of included patients and no con-
trol group.

CONCLUSION

A 40.7% improvement and an average of 13.6 dB recovery of PTA
demonstrated in the present study is clinically significant for the
patient. There was a 20% reduction in the number of patients with
profound hearing loss after therapy. At the end of the treatment, ma-
jority of the patients had mild to moderate residual HL. Based on the
results of our study, we conclude that high dose IT DEX is efficient
as salvage treatment of ISSNHL and therefore worth considering if
the primary therapy has failed. Patients waiting longer time from
onset of HL until visiting the doctor have worse prognosis. Age and
presence of tinnitus and vertigo did not have a prognostic impact on
hearing outcome.
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