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INTRODUCTION 

Idiopathic sudden sensorineural hearing loss (SSNHL) is 
defined as hearing loss of 30 dB or greater over a period of 3 
days and at least at three consecutive frequencies without any 
known cause. SSNHL is usually unilateral and may be 
accompanied by dizziness or tinnitus. Bilateral type of the 
disease is very rare (1). Hearing loss can occur suddenly or 
within hours. In many cases, no specific etiology can be 
identified for this disease and in this case, it is called idiopathic 
SSNHL. Sudden head trauma, immune system disorders, 
vascular disorders, some medications, meningioma, acoustic 
neuroma, viruses, purulent meningitis, syphilis, AIDS, MS, and 
Sarcoidosis are among the risk factors of SSNHL. A variety of 
treatments are suggested for SSNHL, among which 
corticosteroids usually play an important role in this regard (2). 
To treat this disease, systemic corticosteroid, is used, or it is 

directly injected into the middle ear. Intratympanic steroid 

treatment by direct injection and creating high medication 
concentration in the ear, while avoiding the side effects induced 
by systemic treatment, seems to be an appropriate option 

according to a large number of studies (3, 4). Intratympanic 

administration of dexamethasone, as one of the most important 

medicinal compounds in this field, is used to treat SSNHL . 
Triamcinolone is a synthetic glucocorticoid compound that is 
used because of its anti-inflammatory and long-lasting effects on 

various autoimmune diseases (5). There have been many 

studies on the use of dexamethasone in the treatment of SSNHL 
(6-8). Since there have not been many studies on the efficacy of 
triamcinolone in treating SSNHL, the present study aimed to 
compare the efficacy of dexamethasone and triamcinolone in 
this regard.  

Abstract 

Objective: The purpose of this study was to compare the effect of intratympanic injection of dexamethasone and triamcinolone on sudden 

sensorineural hearing loss (SSNHL). Methods: In this study 60 patients with SSNHL were divided into two groups of Dexamethasone 8 mg and 

Triamcinolone 40 mg. Patients in both groups underwent five injections. Hearing status of the two groups was recorded one day before each injection 

as well as one week and one month after the last injection at different frequencies. Any possible complications following the injection, such as 

infection and tympanic membrane perforation was evaluated and recorded.  Results: The results showed that after the first and second injection, 

there was no significant difference between the two groups regarding hearing frequency and speech discrimination score (SDS). Significant 

differences were observed between the two groups in the third and fourth injections at a frequency of 500 Hz and also in the fifth injection at 

frequencies of 500, 1000, and 2000 Hz. Tympanic membrane perforation was observed in three patients in the dexamethasone group (P.value>0.05). 

Conclusion: In our study, the effect of triamcinolone was found to be significantly better than dexamethasone in the treatment of SSHNL at lower 

frequencies. The SDS was also higher in the triamcinolone group than dexamethasone. Based on our results, intratympanic injection of both 

triamcinolone and dexamethasone are safe and effective treatments for the treatment of SSNHL, but given its desirable medicinal properties, 

intratympanic injection of triamcinolone can be a safe and effective alternative for SSNHL treatment. 
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MATERIALS AND METHODS 

After approval by the local ethics committee and obtaining 
written informed consent from all the patients, 60 patients aged 
20-60 years who suffered from unilateral hearing loss (occurred 
within 2 hours) were included in this randomized clinical trial 
study. Mean of hearing threshold was greater than 30 dB in 
these patients, and onset of symptoms was reported within 7 

days from initiation of the study. Patients with a history of middle 

ear disorder, autoimmune diseases, vestibular disorder (e.g. 
Ménière disease), cardiovascular diseases, prior ear surgery, 
and those treated with other treatments such as intravenous 

injection or systemic oral medication, were excluded. 
Demographic characteristics (age and sex), history of diseases 
such as hypertension and diabetes and symptoms associated 
with the disease (tinnitus and vertigo) were recorded. Patients 
were randomly divided into two groups using a random number 
table. Patients in group one received intratympanic injections of 
dexamethasone (8 mg) and patients in the second group 
received intratympanic injections of triamcinolone (40 mg). 
Patients in both groups underwent five injections (Injections 
were repeated every other day and in the middle ear.) Before 
injections, the volume of medication in the syringes was 
equalized, and the patient was not aware of the type of 

medication in the syringe . Hearing status of the two groups was 

recorded one day before each injection as well as one week and 
one month after the last injection using the audiometry and 
determining the hearing threshold at different frequencies of 
500, 1000, 2000, 4000, and 8000. All patients underwent 
otoscopic examination one week after the last injection and one 
month thereafter to identify any possible complications following 
the injection, such as infection and tympanic membrane 

perforation. Injections were continued to respond to treatment 

was achieved or until the 5th injection. The response to 

treatment criterion was defined (Based on AAO-HNS: American 
Academy of Otolaryngology–Head and Neck Surgery) as 
complete recovery from hearing loss less than 10 dB compared 
to the opposite ear or SDS recovery to less than five to 10% of 
the opposite ear). More than five injections were not done in the 
case of any response to treatment. The data were analyzed 
using SPSS (version 22) and running descriptive statistics, 
including mean (Mean of hearing frequency improvement and 
mean of speech discrimination score (SDS) between two groups 
and also mean of hearing frequency improvement before and 
after each injection was recorded) and variance and appropriate 
statistical tests, such as T-test (independent and paired) and 
repeated measure analysis. P-value<0.05 was considered 
significant. 

RESULTS 

A total of 60 patients were included in this study based on our 
defined inclusion and exclusion criteria. There was no 
statistically significant difference regarding demographic 
variables of age (p.value=0.42), sex (p.value=0.43), prevalence 
of diseases such as hypertension (p.value=0.56) and diabetes 
(p.value=0.36) and also mean of the number of injections 
(p.value=0.35) and finally in symptoms associated with the 

disease (p.value=0.14) between two groups. After the first 

injection, there was no significant difference between the two 
groups in mean of the hearing frequency improvement and 
mean speech discrimination score (SDS) (p.value>0.05). There 
was no significant difference between the two groups after the 

second injection either (p.value>0.05). After the third injection, 

no significant difference between the two groups was detected 
except only at a frequency of 500 Hz, the observed difference in 
mean of the hearing frequency improvement was significant 
(47.66±22.1 in dexamethasone group versus 31.16±25 in 
triamcinolone group (p.value=0.03). The two groups did not 
even differ significantly after the fourth injection except only at 
frequencies of 500 and 1000 Hz, the observed differences in 
mean of the hearing frequency improvement were significant 
(p.value=0.03, p.value=0.04 respectively). After the fifth 
injection, a significant difference was observed in mean of the 
hearing frequency improvement between the two groups at the 
frequencies of 500, 1000, and 2000 Hz (p.value=0.03, 
p.value=0.04 and p.value=0.03 respectively). At other 
frequencies (4000, 8000), the observed difference in mean of 
the hearing frequency improvement and SDS was not significant 
(p.value>0.05) (Tables.1, 2, 3, 4, 5). Frequency improvements 
before and after each injection were also evaluated between the 
two groups and the significant effect of both treatments on all 
hearing frequencies was evident (p.value≤0.05). Finally, there 
was no significant difference between two groups in tympanic 
membrane perforation (p.value=0.237) following injection. 

DISCUSSION 

SSNHL is one of the hearing losses disorders that can be very 
distressing to the patient because of its suddenness and 
severity. The rate of recovery in patients with untreated SSNHL 
was reported to be 31 to 65 percent (9), while the recovery rate 
in treated patients was 35 to 89 percent (10-12). These findings 
can be attributed to different factors, including data provided by 
the patient, type of steroid used, duration of treatment, severity 
of hearing loss, length of time between symptom onset and 
initiation of treatment, type of treatment protocol, and even 
method of data analysis (13). Despite all these differences, 
treatment with steroids has been proven in various studies. In 
this study, we compared the therapeutic efficacy of 
intratympanic injection of dexamethasone and triamcinolone in 
the treatment of SSNHL. According to the results of this study, 
both dexamethasone and triamcinolone significantly improved 
the hearing frequency at frequencies of 500, 1000, 2000, 4000, 
and 8000 Hz. It was also found that triamcinolone was 
significantly better for treating SSNHL than dexamethasone and 
it had higher efficacy at higher frequencies. Similarly, Choung et 
al, found that intratympanic dexamethasone injection compared 
with systemic dexamethasone treatment led to significantly 
better hearing recovery in patients with SSNHL. Choung et al, 
found that intratympanic dexamethasone injection compared 
with systemic therapy would significantly improve recovery in 
patients with SSNHL(14). Their findings were in line with those 
found in the present study. In another study, Sung et al 
compared systemic and intratympanic steroid therapies. The 
time intervals between injections were also different in each 
group. The results of this study showed that the effect of 
intratympanic steroid injection was not significantly correlated 
with injection time intervals, and the rate of disease recovery in 
patients treated with daily intratympanic injection compared with 
patients treated intratympanic injection at intervals of two to 
three days was statistically the same (5). Our study also showed 
that intratympanic injection of both dexamethasone and 
triamcinolone, over a single day, significantly improved the 
hearing frequency and SDS in the patients. As noted, according 
to similar studies, the type of treatment protocol and the type of 
steroids used in treatment are effective in the rate of patient 
recovery (13). In our study, the type of used steroids resulted in 
a difference in the improvement of the hearing frequency in the 
final injections, so that in patients receiving triamcinolone, the 
recovery rate at frequencies of 500, 1000, and 2000 Hz was 
significantly better than those receiving dexamethasone. At 
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other frequencies and also with respect to SDS, the 
triamcinolone group was better than the dexamethasone group, 
although the observed difference was not significant. So our 
study, along with other studies, showed the significant effect of 
the type of steroid in the treatment process of this disease. The 
precise mechanism of steroids in hearing improvement in 
SSNHL is still unknown. Glucocorticoid and mineralocorticoid 
receptors may be found in the inner ear. The main roles of 
steroids in the treatment of SSNHL include: 

1. Protecting the cochlea from the harmful effects of 
inflammatory mediators, such as tumor necrosis factor 
(TNF-α and NF-κB) and cytokines (interleukins 1 and 6), 
which are highly involved in infection and inflammation (15), 

2. Increasing cochlear blood flow and thus avoiding cochlear 
ischemia (16), 

3. Avoiding noise-induced hearing loss (17), and 

4. Regulating protein synthesis in the inner ear (18). 

The greater efficacy of triamcinolone, compared with 
dexamethasone, in improving the disease our study may be due 
to the better effect of the medication on any of the above-
mentioned factors, especially the protection of cochlea from the 
harmful effects of inflammatory mediators. For the first time, 
Silverstein revealed that intratympanic steroid injection is 
effective in the treatment of sensorineural hearing loss, and 
subsequent other studies confirmed this finding (19, 20). These 
studies showed that intratympanic injection of steroids resulted 
in an increase in peripheral lymph node concentration compared 
to the systemic treatment. Our study also suggested the positive 
effect of intratympanic injection of both triamcinolone and 
dexamethasone. Most studies on the treatment of sensorineural 
hearing loss focused on using dexamethasone and 
methylprednisolone and there are few studies on the efficacy of 
triamcinolone in this regard. In another study, Dahm et al 
evaluated the effect of intratympanic triamcinolone and systemic 
prednisolone in patients with sensory-neurological hearing loss. 
The results of this study demonstrated that the treatment 
process was better in patients received both treatments, but 
there was no statistically significant difference between two 
groups. The aforementioned study also showed no significant 
difference between the two treatment modalities of prednisolone 
and triamcinolone regarding treatment process. They 
acknowledged that intratympanic administration of triamcinolone 
led to similar results compared to previous studies which used 
dexamethasone or methylprednisolone. Due to their favorable 
medicinal properties, they considered triamcinolone a safe and 
effective alternative for the treatment of sensory-neurological 
hearing loss (21). Our study, in line with their study, showed the 
better efficacy of triamcinolone than dexamethasone. 

Commonly, intratympanic steroids are used for three main 
purposes, namely, (1) initial treatment, (2) adjuvant therapy that 
is co-administered with systemic steroids, and (3) subsequent 
treatment after failure in standard treatment. However, 
according to several clinical trials (18, 20, 22), intratympanic 
injection of steroids, as the primary treatment, appear to be a 
valuable solution in the treatment of SSNHL, which is at least as 
effective as systemic steroids. In addition, it can be an 
appropriate option for patients who did not respond to 
intravenous treatment or cannot tolerate systemic therapy (23, 
24). In line with these studies, our study also suggested the 
efficacy of treatment with intratympanic steroid injection in 
significantly improving hearing frequencies and SDS before and 
after the last injection. In our study, the two study groups were 
compared in terms of symptoms associated with the disease (no 
symptoms, tinnitus, and dizziness) as well as the effect of 
tympanic membrane perforation due to injections. Data analysis 
revealed no significant differences between groups in this 
regard. Similar studies also showed that the type of steroid had 
no significant effect on drug induced adverse effects. Suzuki et 
al (25), Ahn et al (26) and Ashtiani et al (27) also yielded that 
intratympanic triamcinolone and systemic dexamethasone had 
similar therapeutic effects and they were not significantly 
different in terms of adverse effects. 

CONCLUSION 

In our study, the effect of triamcinolone was found to be 
significantly better than dexamethasone in the treatment of 
SSHNL at lower frequencies. The SDS was also higher in the 
triamcinolone group than dexamethasone. On the other hand, 
the mean number of injections was lower in the triamcinolone 
group than in the dexamethasone group. Therefore, it seems 
that both intratympanic triamcinolone and dexamethasone are 
safe and effective for treatment of SSHNL but given its desirable 
medicinal properties, intratympanic injection of triamcinolone 
can be a safe and effective alternative for the treatment of 
SSHNL. 
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Table 1: The effect of first injection in the mean of hearing frequency improvement and speech discrimination score (SDS) between 
two groups. 

Frequency (Hz) 
Mean ± Standard deviation  

p. value Dexamethasone Triamcinolone 

500 58±6.5 46.83±4.5 127.0 

1000 57.1±3.7 48.83±5.3 235.0 

2000 56.66±4.2 50.5±4.3 424.0 

4000 56±5.5 53.5±7.5 742.0 

8000 58.66±3.5 53.83±4.3 480.0 
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SDS 59.23±1.26 69.66±4.2 893.0 

Table 2: The effect of second injection in the mean of hearing frequency improvement and speech discrimination score (SDS) between 
two groups. 

 

Frequency (Hz) 
Mean ± Standard deviation 

p. value 
Dexamethasone Triamcinolone 

500 51.5±10 42.33±15 268.0 

1000 53.33±3.7 43.5±5.3 214.0 

2000 52.66±5.4 42.16±6.3 136.0 

4000 51±5.5 40.5±7.5 479.0 

8000 55.16±3.5 49.5±4.3 450.0 

SDS 57.96±11 79.66±10 325.0 

Table 3: The effect of third injection in the mean of hearing frequency improvement and speech discrimination score (SDS) between 
two groups. 

 

Frequency (Hz) 

Mean ± Standard deviation  

p. value Dexamethasone Triamcinolone 

500 47.66±22.1 31.16±25 039.0 

1000 46.33±10 33.16±15 069.0 

2000 46.66±10 32.83±12 066.0 

4000 46±18 38.83±23 406.0 

8000 46.16±12 40.16±13 603.0 

SDS 70.83±11 79.70±10 982.0 

Table 4: The effect of forth injection in the mean of hearing frequency improvement and speech discrimination score (SDS) between 
two groups. 

 

Frequency (Hz) 

Mean ± Standard deviation  

p.value Dexamethasone Triamcinolone 

500 35.83±22 27.66±25 036.0 

1000 39±18 25.33±23 040.0 

2000 36.83±14 25±16 065.0 

4000 37.5±18 30.33±23 326.0 

8000 38.33±19 30.66±23 560.0 

SDS 88.66±29 89.4±19 880.0 

Table 5: The effect of fifth injection in the mean of hearing frequency improvement and speech discrimination score (SDS) between 
two groups. 

Frequency (Hz) 
Mean ± Standard deviation  

p. value Dexamethasone Triamcinolone 

500 29.83±28 16.33±30 034.0 

1000 30.5±26 18.16±30 041.0 

2000 30.5±17 18.66±16 039.0 

4000 30.16±25 22±31 275.0 

8000 31.66±27 22±31 097.0 

SDS 92.86±33 95.65±25 659.0 
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