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A B S T R A C T 

Background. Sudden deafness is an emergency in the Ear Nose Throat Department, 
a subset of sensorineural hearing loss within a 72-hour window period and consists 
of a decrease in hearing of 30 decibels affecting at least three consecutive frequencies. 

The therapy given is corticosteroids, systemic corticosteroids or intratympanic 
corticosteroids injection, or both. The prognosis of sudden deafness depends on 
several factors. Patient with sudden hearing loss does not always have the same 
result in hearing improvement. This study was aimed to determine the factors that 

affect the results of intratympanic corticosteroid injection therapy in patients with 
sudden deafness. Methods. This study is an observational study with a cross-
sectional design. The data were collected using medical records on 96 ears given 

intratympanic corticosteroid injection therapy at Dr. Mohammad Hoesin Hospital 
Palembang from July 2018 to February 2021. Results. From 96 ears conducted in 
the study, the improvement of therapeutic results on intratympanic corticosteroid 
injection in patients with sudden deafness was 72.9%. The study found factors that 

influenced the outcome of therapy, namely age (p=0.002), the onset of therapy (p = 
0.003), and the use of a combination of systemic steroids (p=0.010). From the logistic 
regression test, it was found that the factors that most influenced the results of 
intratympanic corticosteroid injection therapy were young age 18-40 years (p=0.016) 

with (OR) 6.654 (CI95% 1.418-31.222) and therapy onset less than two weeks 
(p=0.027) with (OR) 3.108 (95% CI 1.134-8.515).  Conclusions. The factors 
associated with the improvement in the outcome of intratympanic corticosteroid 
injection therapy in patients with sudden hearing loss were patient age and early 

onset of therapy. 

 

1. Introduction 

Sudden deafness is a sensorineural hearing loss of 

30 dB or more, occurring at least three consecutive 

frequencies on audiometric examination and lasting 

less than 72 hours. In the United States, the incidence 

of sudden deafness is found to be around 5 to 27 per 

100,000 population, with 66,000 new cases per year, 

and the incidence increases with age. At RSUP Dr. 

Mohammad Hoesin Palembang, from 2015 to 2016, 

there were 52 cases of sudden deafness. The etiology of 

sudden deafness is still unknown, and the majority 

occur unilaterally (96-99%). Management of sudden 

deafness cases should be treated based on the 

underlying etiology. Sudden deafness may resolve 

spontaneously in 32% to 65% of cases.1,4 

According to the American Academy of 

Otolaryngology-Head and Neck Surgery Foundation 

(AAO-HNSF) guidelines, the main therapy for sudden 

deafness is the administration of corticosteroids, either 

systemic corticosteroids or intratympanic 

corticosteroid injections. In general, oral steroids are 

the first choice. However, intratympanic steroids may 

be an alternative, particularly if systemic therapy fails 

or avoids the side effects of systemic steroids. In 

patients, we judge to be at risk for systemic steroids. 

An intratympanic corticosteroid injection can be used 

as a single initial therapy, in combination therapy with 
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systemic steroids and salvage therapy. In cases of 

sudden deafness, Salvage therapy can be used during 

the onset of 2 weeks to 6 weeks from the occurrence of 

sudden deafness experienced by the patient.2,3,5,6 

Treatment for every sudden deaf patient does not 

always have the same hearing improvement results. 

Several factors that influence the outcome of therapy 

for sudden deafness are the age of the patient, the 

presence of comorbid risk factors in the patient 

(vascular disorders), the presence or absence of 

vestibular symptoms such as vertigo, the degree of 

hearing loss, and the time between the onset of sudden 

deafness and the administration of therapy. Delay in 

starting treatment will give a poor prognosis for the 

patient's hearing improvement. There are not many 

studies in Indonesia that discuss intratympanic 

corticosteroid injection as a treatment option in 

patients with sudden deafness. This study aims to 

determine the factors that influence the results of 

intratympanic corticosteroid injection therapy in 

patients with sudden deafness to be considered for 

early administration of intratympanic corticosteroid 

injection therapy and can be a basis for patient 

education. 

 

2. Methods 

This study is an observational study with a cross-

sectional design. The research was conducted at Dr. 

RSUP. Mohammad Hoesin Palembang. The research 

sample was all patients with sudden deafness who were 

given intratympanic corticosteroid injection therapy at 

Dr. Mohammad Hoesin Palembang from July 2018 to 

February 2021 and met the research criteria. Sampling 

in this study was carried out by total sampling. 

The inclusion criteria in this study were all patients 

with sudden deafness at Dr. Mohammad Hoesin 

Palembang who received intratympanic corticosteroid 

injection therapy during the study period, patients with 

type A tympanometry, and sudden deafness patients 

who received six injections of intratympanic 

corticosteroids within six weeks from onset. Exclusion 

criteria were sudden deaf patients treated with 

intratympanic corticosteroid injections with incomplete 

medical records and sudden deaf patients who were not 

subjected to post-therapy audiometric examination. 

The variables in this study included independent 

variables, namely age, tinnitus, vertigo, diabetes 

mellitus, hypertension, dyslipidemia, 

hypercoagulation, degree of hearing loss at diagnosis, 

the onset of therapy, and systemic steroids dependent 

variable was the outcome of therapy. 

Processing and data results are assisted by SPSS 

software for windows version 24.0. Statistical analysis 

to examine the relationship between factors that 

influence the outcome of intratympanic corticosteroid 

injection therapy was performed using the Chi-Square 

test or Fisher's exact test. This research has been 

considered ethically worthy and approved by the Health 

Research Ethics Committee of Dr. RSUP. Mohammad 

Hoesin Palembang. Ethical permits are carried out 

following applicable procedures and rules. 

 

3. Result 

A total of 83 sudden deaf patients who met the 

inclusion criteria were included as study subjects, 

consisting of 45 male patients (54.2%) and 38 female 

patients (45.8%). Most of the research subjects were in 

the age group of more than 40 years, namely 56 

patients (67.5%), with an average age of 49.19±14.37 

years with a median age of 51 years in the age range of 

18 years to 80 years. From the study results, 70 

patients experienced sudden unilateral deafness 

(84.3%), and as many as 13 patients experienced 

sudden bilateral deafness (15.7%) so that 96 ears were 

used as research samples for analysis. 

Of 83 patients, there were vestibular symptoms 

experienced by patients in the form of vertigo 

complaints in 34 patients (41%). Forty-three patients 

(51.8%) had comorbidities, and 40 patients (48.2%) had 

no comorbidities. One patient can have more than one 

comorbid. The comorbid diseases found in the research 

subjects were hypertension, diabetes mellitus, 

dyslipidemia, and hypercoagulation. Diabetes mellitus 

was found in 12 patients (14.5%), hypertension was 

found in 16 patients (19.3%), hypercoagulation was 

found in 6 patients (7.2%), while dyslipidemia was 

present in quite a several patients, namely in 26 

patients (31,3%). A total of 46 patients (55.6%) were 

989 



 

treated with an onset of fewer than two weeks, and 37 

patients (44.6%) were treated with an onset of 2 to 6 

weeks. In this study, out of 83 patients who were given 

intratympanic corticosteroid injections, 57 patients 

(68.7%) were given additional systemic steroids. 

 

Table 1. Characteristics of subjects (n = 83) 

Variable N % �̅� ± SD 

Ages 
18-40 y.o. 
>40 y.o. 

 
27 
56 

 
32,5 
67,5 

 
49,19±14,37 

Gender 
Male 
Female 

 
45 
38 

 
54,2 
45,8 

 

Affected ear 
Unilateral 
Bilateral 

 
70 
13 

 
84,3 
15,7 

 

Vertigo 
Yes 
No 

 
34 
49 

 
41,0 
59,0 

 

Comorbid disease 
Diabetes mellitus 

Hypertension 
Dyslipidemia 
Hypercoagulation 

 
12 

16 
26 
6 

 
14,5 

19,3 
31,3 
7,2 

 

Onset of therapy 
< 2 weeks 
2-6 weeks 

 
46 
37 

 
55,4 
44,6 

 
 

Systemic steroid 
Yes 
No 

 
57 
26 

 
68,7 
31,3 

 

Total 83 100,0  

 
 

The audiometric examination was carried out before 

the patient was given therapy and was re-examined 

after the patient was given 6 injections of intratympanic 

corticosteroids. Audiometry was performed to assess 

the degree of hearing loss in patients with sudden 

deafness. Audiometry was aimed to assess the success 

of therapy, too. Based on the degree of hearing loss at 

the time of diagnosis, the majority of the samples 

experienced severe hearing loss experienced by 36 

samples (37.5%), followed by mild hearing loss by 21 

samples (21.9%), the moderate and moderate-severe 

hearing loss experienced by every 18 samples (18.8%) 

and only three samples had very severe hearing loss 

(3.1%). Tinnitus symptoms were found in almost all 

samples, namely, 86 samples (89.6%). According to the 

results of the study, data on patients who were given 

intratympanic corticosteroid injection therapy showed 

that the results of corrective therapy were 70 samples 

(72.9%) with the results of therapy according to Siegel's 

criteria in the form of partial recovery in 33 samples 

(34.4%), minimal recovery in 20 samples (20.8%) and 

fully recovered which was only experienced by 17 

samples (17.7%). There were 26 samples (27.1%) who 

did not experience an improvement in therapy 

outcome. 
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Table 2. Characteristics of Research Subjects Based on Degree of Hearing Loss and Intervention (n = 96) 

Variables N % 

Deafness degree 
Mild 
Moderate 
Moderate-severe 
Severe  
Very severe 
 

 
21 
18 
18 
36 
3 

 
21,9 
18,8 
18,8 
37,5 
3,1 

Tinnitus 
Yes  
No 
 

 
86 
10 

 
89,6 
10,4 

Therapy outcome 
Good 
Poor 
 

 
70 
26 

 
72,9 
27,1 

Recovery criteria (Siegel) 
Full recovery 
Part recovery 
Minimal recovery 
None 
 

 
17 
33 
20 
26 

 
17,7 
34,4 
20,8 
27,1 

Total 96 100,0 

 

In this study, out of 96 samples, the age categories 

were divided into 18-40 years and those over 40 years 

of age. In the 18-40 year age group category, it was 

found that there were far more samples with hearing 

improvement (93.5%) than those without improvement 

(6.5%). This is also seen in more than 40 years in the 

age group, where more samples experienced 

improvement (63.1%) than did not improve (36.9%). 

The percentage of samples that experienced 

improvement after therapy in the age group of more 

than 40 years was smaller than 18-40 years. The 

analysis results using Chi-square obtained a 

significant relationship between age and the results of 

intratympanic corticosteroid injection therapy (p = 

0.002). 

 

Tabel 3. Relationship of age with outcome of intratympanic corticosteroid injection therapy 

Age Therapy result(n%) Total 

Recovery No recovery 

18- 40 y.o. 29 (93,5) 2 (6,5) 31 (100,0) 
> 40 y.o. 41 (63,1) 24 (36,9) 65 (100,0) 

Total 70 (72,9) 26 (27,1) 96 (100,0) 

Pearson Chi-square, p=0,002, OR=8,488, CI95%=1,858-38,764 

 

The group with tinnitus symptoms had a smaller 

percentage of treatment success (72.1%) than the 

group without tinnitus symptoms (80%). Based on the 

analysis using Fisher exact, there was no significant 

relationship between tinnitus and the results of 

intratympanic corticosteroid injection therapy 

(p=0.724). The improvement in the results of 

corticosteroid injection therapy was found to be greater 

in the group that did not experience vertigo (75.4%) 

than the group that experienced vertigo (69.2%). Data 

analysis using Chi-square showed no significant 

relationship between vertigo symptoms and the results 

of intratympanic corticosteroid injection therapy 

(p=0.501). 

The group with no comorbid had a higher 

percentage of successful therapy than the comorbid 

group. From the results of the analysis, no significant 

relationship between the history of comorbidities 

experienced by patients with the results of 

intratympanic corticosteroid injection therapy, namely 

diabetes mellitus (p = 0.194), hypertension (p = 0.772), 

dyslipidemia (p = 0.319), and hypercoagulation 
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(p=0.108).  

 

Table 4. Relationship between symptoms and comorbidities with the outcome of intratympanic 

corticosteroid injection therapy 

Variables 
Therapy outcome (n%) Total p value OR (CI 95%) 

Recovery No recovery    

Tinnitus 62 (72,1) 24 (27,9) 86 0,724 1,548(0,307-
7,821) 

Vertigo 27 (69,2) 12 (30,8) 39 0,501 1,365(0,550-
3,388) 

Diabetes mellitus 8 (57,1) 6 (42,9) 14 0,194 2,325(0,720-
7,509) 

Hypertension 14 (77,8) 4 (22,2) 18  0,772 0,727(0,216-
2,453) 

Dyslipidemia 22 (66,7) 11 (33,3) 33  0,319 1,600 (0,633-
4,044) 

Hypercoagulatio
n 

9 (100,0) 0 (0,0) 9  0,108 0,701 (0,611-
0,804) 

 

 

In the group with the classification of mild, 

moderate, moderate-severe, and severe hearing loss, 

more groups experienced hearing improvement than 

those without hearing improvement. In the group with 

a very severe degree of hearing loss, 66.7% of the 

patient did not experience an improvement in therapy 

results. From the analysis results, there was no 

significant relationship between the degree of hearing 

loss and the outcome of therapy (p=0.288). 

 

Table 5. Correlation between degree of hearing loss and outcome of intratympanic corticosteroid 

injection therapy 

Hearing loss degree Therapy outcome (n%) Total 

Recovery  No recovery 

Mild 14 (66,7) 7 (33,3) 21 (100,0) 
Moderate 15 (83,3) 3 (16,7) 18 (100,0) 

Moderate-severe 15 (83,3) 3 (16,7) 18 (100,0) 
Severe  25 (69,4) 11 (30,6) 36 (100,0) 

Very severe 
 

1 (33,3) 2 (66,7) 3 (100,0) 

Total 70 (72,9) 26 (27,1) 96 (100,0) 

Pearson Chi-square, p=0,288 

 

Early-onset of therapy (less than two weeks) showed 

higher therapeutic efficacy (84.9%) than the group that 

received therapy more than two weeks from symptom 

onset (58.1%). From the analysis results, it was found 

that there was a significant relationship between the 

onset of therapy and the improvement in the results of 

intratympanic corticosteroid injection therapy 

(p=0.003). 

 

Table 6. Relationship between therapy onset and outcome of intratympanic corticosteroid injection 

therapy 

Therapy onset 
Therapy outcome (n%) 

Total 
Recovery No recovery 

< 2 weeks 45 (84,9) 8 (15,1) 53 (100,0) 

2-6 weeks 
 

25 (58,1) 18 (41,9) 43 (100,0) 

Total 70 (72,9) 26 (27,1) 96 (100,0) 

Pearson Chi square, p=0,003, OR=4,050, CI95%=1,542-10,638 
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The percentage of success in the group that received 

additional systemic steroids (80.6%) was more 

significant than the group that did not receive 

additional systemic steroids (55.2%). The analysis 

results found a significant relationship between the 

addition of systemic steroids with the results of 

intratympanic corticosteroid injection therapy (p = 

0.010). 

 

Table 7. Relationship of systemic steroid use with intratympanic corticosteroid injection therapy results 

Systemic 
steroid  

Therapy outcome (n%) Total 

Recovery No recovery  

Yes 54 (80,6) 13 (19,4) 67 (100,0) 
No 

 
16 (55,2) 13 (44,8) 29 (100,0) 

Total 70 (72,9) 26 (27,1) 96 (100,0) 

Pearson Chi square, p=0,010, OR=3,375, CI95%=1,305-8,725 

 

Multivariate analysis was performed using logistic 

regression. The data will be selected gradually until the 

last stage, namely the independent variable, which is 

considered the most influential on the dependent 

variable, in this case, the success of intratympanic 

corticosteroid injection therapy. Age has a significant 

effect on therapy success with a p-value = 0.016, and 

the chance of success in the younger age group, namely 

18-40 years, is (OR) 6.654 with 95% CI 1.418-31.222. 

Early-onset therapy had a significant effect with 

p=0.027, and the probability of successful therapy (OR) 

was 3.108 times with 95% CI 1.134-8.515. The younger 

sudden deaf patients (less than 40 years old) were given 

intratympanic corticosteroid injections as early as less 

than two weeks from the onset of symptoms. The 

probability of successful therapy can reach 96%. 

 

Table 8. Multivariate analysis of results of intratympanic corticosteroid injection therapy 

Variables B p-value OR CI 95% 

Min Max 

 Age 1,895 0,016 6,654 1,418 31,222 

Therapy onset 1,134 0,027 3,108 1,134 8,515 

Constant 0,057 0,864 1,058   

 

4. Discussion 

In this study, 83 patients who met the inclusion 

criteria were included as research subjects, 45 male 

patients (54.2%) and 38 female patients (45.8%). The 

results of this study are by the literature, which states 

that the distribution of sudden deafness for male and 

female sexes is almost the same. In Korea, Kim et al. 

found 106 cases of sudden deafness, with 47 cases 

being male and 59 cases being female. Hara et al. also 

stated in their study that there was no significant 

difference between male (54.7%) and female (45.3%) sex 

in patients with sudden deafness. Research conducted 

by Tsounis et al. found that the age of patients 

experiencing sudden deafness ranged from 18 to 80 

years, with an average age of 54.4 years. 

Of the 83 study subjects, 70 patients experienced 

sudden unilateral deafness (84.3%), and 13 patients 

experienced sudden bilateral deafness (15.7%) so that 

the final data for the study sample was 96 samples. 

Thus, the results of this study are following the 

literature, which states that the majority of sudden 

deafness occurs unilaterally in about 96-99% of cases. 

In addition, Ghanie et al. found sudden deafness that 

occurred unilaterally in 88.5% of cases and bilateral in 

11.5% of cases. 

According to the study results, from 96 

samples, data obtained from patients who were given 

intratympanic corticosteroid injection therapy had 

hearing improvement therapy results of 72.9%. Barreto 

et al., in their study, stated that hearing improvement 

was obtained by 76.7% in patients who were given 

intratympanic corticosteroid injection therapy as 

salvage therapy in patients who had failed therapy 

using systemic steroids. According to Swamy et al., 
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hearing improvement was found in 68% of cases given 

an intratympanic injection of dexamethasone, not 

much different from the study conducted by Sung et 

al., which stated that hearing improvement in patients 

with sudden deafness based on Siegel's criteria was 

66.7%.10,11,12 

In this study, there was an improvement in therapy 

results according to Siegel's criteria, where the most 

results obtained were partial recovery in 33 samples 

(34.4%), minimal recovery in 20 samples (20.8%), and 

complete recovery, which was only experienced by 17 

samples ( 17.7%). A total of 26 samples (27.1%) did not 

get any improvement in hearing after therapy using 

intratympanic corticosteroid injection. According to the 

research of Sung et al., improvement according to 

Siegel's criteria was obtained by most patients 

experiencing a complete recovery of 55.6% in patients 

treated with intratympanic corticosteroid injections 

every day for four days. A study conducted by Patar et 

al. found that 50% of cases experienced a complete 

recovery after intratympanic corticosteroid injection 

therapy. Various factors influence the difference in 

therapeutic results.12,13 

In this study, out of 96 samples conducted by the 

study, the age categories were divided into 18-40 years 

of age and those of more than 40 years of age. In the 

18-40 year age group category, it was found that there 

were far more samples with hearing improvement, 

namely 93.5% than those without improvement, and 

the results of corrective therapy were more found at the 

age of fewer than 40 years compared to samples with 

an age of more than 40 years. Thus, from the results of 

the study, there was a significant relationship between 

age and the results of intratympanic corticosteroid 

injection therapy (p = 0.002). 

In this study, 89.6% of patients experienced tinnitus 

symptoms. Based on the study results, there was no 

significant relationship between tinnitus and the 

results of intratympanic corticosteroid injection 

therapy (p=0.724). Tinnitus is the most common 

symptom accompanying sudden deafness. Shewel et al. 

also stated no significant relationship between tinnitus 

and hearing improvement (p=0.427). The presence of 

tinnitus after cochlear damage indicates the presence 

of functioning hair cells. In addition, 40.6% of the 

sample experienced vertigo symptoms. There was no 

significant relationship between vertigo symptoms and 

the outcome of therapy (p=0.501). From the literature, 

vertigo is the second most common clinical symptom 

found after tinnitus. The presence of vertigo has a 

worse prognosis than not accompanied by vertigo 

because the presence of vertigo indicates extensive 

damage that has affected the balance system. 

This study reported no significant difference 

between the degree of hearing loss in patients when 

diagnosed with sudden deafness and the outcome of 

treatment improvement (p=0.288). In the group with 

the classification of mild, moderate, moderate-severe, 

and severe hearing loss, more groups experienced 

hearing improvement than those without hearing 

improvement. In contrast to the group with very severe 

degrees of hearing loss, more samples did not 

experience an improvement in therapy outcomes. 

Research conducted by Cheng et al. stated that 

patients with very severe hearing loss, if treated in less 

than 14 days from onset, can still experience 

improvement in treatment outcomes. In their study, 

Mirian et al. and Tsounis et al. stated that the best time 

of onset for sudden deafness therapy was less than 

seven days. Attanasio et al. stated that intratympanic 

injection therapy showed a hearing improvement rate 

of 47.2%. 

In this study, an analysis was conducted on the 

relationship between additional systemic steroids and 

therapy success. A total of 67 samples were given 

additional systemic steroids. A more significant 

percentage of success was found in the group using 

systemic steroids; the analysis obtained a significant 

relationship between the addition of systemic steroids 

and improved therapeutic outcomes (p=0.010). 

According to the AAO-HNSF guidelines, intratympanic 

corticosteroid injections are effective as salvage therapy 

when oral steroids have failed and patients with 

comorbidities such as diabetes mellitus. 

Corticosteroids work by reducing inflammation, edema, 

modulating the immune system in the inner ear, 

increasing the microcirculation of the inner ear, having 

an antioxidant effect, and playing a role in ion and 
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water homeostasis.2,22,24 Corticosteroids also aim to 

improve nerve function. Corticosteroids reach the inner 

ear via a systemic route via intratympanic steroid 

injection and increase blood flow to the inner ear. The 

systemic actions of steroids include decreasing the 

number of circulating leukocytes and inhibiting 

inflammatory mediators in the systemic circulation. 

The combination of intratympanic injection therapy 

and systemic steroids can increase the effectiveness of 

therapy.6,10,25 

To see the strength of the relationship between the 

independent variables and the dependent variable, 

namely the factors that influence intratympanic 

corticosteroid injection therapy results, a multivariate 

analysis was carried out on the variables that had a p-

value of <0.25. The results of logistic regression showed 

that the age and onset of therapy had a significant 

effect on therapy success. Age had a significant effect 

on the success of intratympanic corticosteroid injection 

therapy (p=0.016), with the chance of success in the 

younger age group (18-40 years) 6.654 times better 

than in the old age (over 40 years). Early-onset therapy 

(less than two weeks) had a significant effect (p=0.027) 

with a 3.108 times better chance of successful therapy 

than patients who were given therapy more than two 

weeks from symptom onset. Sudden deaf patients who 

are young (less than 40 years old), if given 

intratympanic corticosteroid injections early, i.e., less 

than two weeks from symptom onset, have a 96% 

probability of successful therapy. This study follows 

research conducted by Hara et al., who stated that age 

and rapid onset of therapy affect the prognosis of 

hearing improvement in patients with sudden 

deafness.24,26 

 

5. Conclusion 

Sudden deaf patients who were given intratympanic 

corticosteroid injection therapy had hearing 

improvement therapy results of 72.9%. The factors 

associated with improved therapeutic outcomes were 

age and the onset of treatment. The chances of 

successful therapy in the younger age group (18-40 

years) are 6.654 times better than those over 40 years 

old. 
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