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Introduction
Subjective idiopathic tinnitus might be defined as the 
experience of noises in the ears or head without both 
aberrant etiology and external stimuli [1]. It is derived 
from the Latin word tinnire, which means to ring. This 
sound perception or noise emanating from the ears or 
head ranges from a barely noticeable annoyance to a 
debilitating chronic condition, which can interfere 
with a person’s quality of life and may be extremely 
annoying [2].

Although tinnitus is a significant health and economic 
problem, there are no FDA-approved drugs to treat 
tinnitus [3], and few drugs reliably suppress or eliminate 
chronic tinnitus in the majority of patients. The lack of 
drug therapies is in part due to a limited understanding 
of the biological basis of tinnitus, the heterogeneity of the 
tinnitus population, the wide range of medical conditions 
that appear to cause tinnitus, and the huge cost associated 
with developing drugs to specifically treat tinnitus [4,5].

One of the principal advantages of intratympanic 
(IT) therapy is the ability to deliver therapeutic 

concentrations of the drug in a highly targeted manner 
to the inner ear, thus avoiding systemic side effects. 
Compared with IT doses, much higher systemic doses 
are required when action is intended on the inner ear, 
which is an end organ with blood–brain barrier [6].

The delivery of medications to the inner ear through the 
transtympanic route dates back to1935, when Barany [7] 
used IT lidocaine for the treatment of tinnitus. Since 
then, other molecules have been used and the indications 
have expanded. In 1956, streptomycin was used as an 
alternative to surgical unilateral labyrinthine ablation 
by Schuknecht [8]. In 1996, Sakata et al. [2] treated 
patients who had tinnitus by infusing dexamethasone 
solution into their middle ear. The authors reported 
good overall results in 77% of the ears immediately after 
the treatment and in 68% after 6 months.
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Shulman and Goldstein [9] treated tinnitus with IT 
dexamethasone and obtained control of tinnitus in 50% 
of cases. In 2002, Cesarani and colleagues described 54 
patients treated with IT dexamethasone injections. Of 
these patients, 34% experienced complete resolution 
of tinnitus, 40% experienced significant improvement, 
and 26% experienced no change [10].

However, Araújo et al. [11], in his randomized 
single-blind study, reported no difference between 
IT injection of dexamethasone and saline in patients 
with severe, disabling tinnitus. The same results were 
reported by Parelkar et al. [12] in a recent study.

We conducted this study to evaluate the effect of IT 
dexamethasone injection for controlling idiopathic 
tinnitus of cochlear origin.

Materials and methods
Thirty patients having persistent tinnitus for at least 
6 months, refractory to medical line of management, 
in the age group of 30–60 years were selected from 
the ENT and Audiology outpatient clinics at Assiut 
University Hospitals, Egypt.

The study was conducted from April 2014 to March 
2015. The study protocol was approved by the local 
ethics committee. Informed consent was obtained 
from all participants.

Tinnitus may be unilateral or bilateral, the ear with 
more annoying and louder tinnitus was chosen. 
Patients with sensorineural hearing loss (SNHL) of 
cochlear origin were included. Patients with a history 
of trauma, otitis media, otologic surgery, ototoxic drug 
intake, noise-induced hearing loss, Meniere’s disease, 
systemic illness, and neurologic illness were excluded 
from the study.

A detailed history was taken from all patients. 
Otoscopic examination and neurologic examination 
were also carried out, after which they underwent a 
battery of tests.

Audiological assessment

Pure-tone audiometry was performed using a Madsen 
Orbiter 922 diagnostic audiometer, Madsen electronics, 
Denmark Madsen OB 822, Madsen electronics, 
Copenhagen, Denmark at frequencies between 0.25 
and 8.0 kHz for air conduction and between 0.5 and 
4.0 kHz for bone conduction. The four-frequency pure-
tone average (4-PTA) for air conduction was calculated 
at frequencies of 0.5, 1.0, 2.0, and 4.0 kHz.

Speech audiometry was evaluated by measurements 
of speech reception threshold using Arabic spondee 
word List [13] and speech discrimination score 
was determined using Arabic phonetically balanced 
word [14] for each ear separately.

Impedence measurements were taken, including 
tympanometry and acoustic reflex testing.

Auditory brainstem response was evaluated when a 
retrocochlear lesion was suspected to be excluded.

Tinnitus matching [15]
The tinnitus matching test was carried out with 
an audiometer Madsen OB 822 and included the 
following:

(1) Pitch matching was measured by presenting two 
different frequencies of pure tone or narrow band 
noise, and the patient was asked to judge whether 
the pitch of the first or the second of the two 
successive tones is closer to the tinnitus the patient 
hears. The tone is presented to the contralateral 
ear with successive approximations until the most 
dominant frequency has been identified.

(2) Loudness matching was measured by presenting 
the external sound previously identified during 
pitch matching to the ear contralateral to the 
tinnitus and was increased or decreased in 
intensity until the patient judges that the loudness 
is equal to that of his or her tinnitus. The test for 
the intensity match is delivered in 1 dB steps.

(3) Minimal masking level was ascertained by 
determining the minimum level of white noise 
needed to achieve masking of the ongoing 
tinnitus. This test was performed monoaurally in 
the affected ear in 1 db steps. The test was stopped 
immediately if the stimulus became uncomfortably 
loud.

(4) Residual inhibition was carried out by presenting 
a white noise to the affected ear at 10 dB above 
the minimum masking level for 60 s. At the end 
of 1 min, the patient assesses whether the tinnitus 
is gone, diminished, unchanged, or louder. A 
complete residual inhibition was referred to if 
the tinnitus was completely absent after a 1-min 
exposure to the white noise; a partial residual 
inhibition was referred to if the tinnitus reduced 
but was not completely absent for a period of 
time; and negative residual inhibition was referred 
to if there was no change in tinnitus loudness.

Tinnitus Handicap Inventory
The patients responded to a specific tinnitus 
questionnaire, Tinnitus Handicap Inventory (THI), 
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which is a self-administered, 25-item questionnaire that 
is scored on a three-point scale (no = 0, sometimes = 2, 
and yes = 4). On the basis of the total THI score, 
tinnitus patients can be classified into five categories 
denoting handicap severity: slight handicap (0–16), 
mild handicap (18–36), moderate handicap (38–56), 
severe handicap (58–76), or catastrophic (78–100) [16].

Intratympanic injection of dexamethasone
One ear of each of the 30 patients was treated with 
IT dexamethasone injection under local anesthesia. 
The patients were placed in the supine position on 
the table with their heads turned about 30° away from 
the surgeon. An eutectic mixture of local anesthetic 
(EMLA) 2.5% lidocaine, 2.5% prilocaine in a cream 
base cream was applied for topical anesthesia in the 
outer ear canal and the tympanic membrane, and left 
for 30–45 min. The dexamethasone solution of 8 mg/
ml was checked and warmed to body temperature 
before injection, and about 0.5 ml of dexamethasone 
was injected into the posteroinferior quadrant of the 
tympanic membrane using a spinal needle no. 22 under 
direct visualization through an operating microscope. 
The patient remained in the described position for 
30 min [17]. Four injections were administered once 
per week for 4 weeks.

Pure-tone audiometry, speech audiometry, tinnitus 
matching, and THI were repeated after the end of the 
four injections, and then 1 and 3 months later.

Categorical variables were described as number and 
percentage (N, %), and continuous variables were 
described as mean and SD (mean, SD). Comparison 
between continuous variables was made using t-test 
and analysis of variance. Continuous variables were 
tested for normal distribution using the Kolmogorov–

Smirnov test and Q–Q plots. A two-tailed P value less 
than 0.05 was considered statistically significant. All 
analyses were performed with the SPSS 20.0 software 
(SPSS version 20.0, IBM Corp. Armonk, NY).

Results
The mean age of patients was 45 ± 11, with an age 
range of 30–60 years. The study included 17 male and 
13 female patients. The duration of tinnitus ranged 
from 6 months to 3 years with a mean of 18.7 ± 10.0. 
The tinnitus was bilateral in 22 patients and unilateral 
in eight patients.

There was no improvement in the mean pure-tone 
thresholds at different frequencies after dexamethasone 
injection in tinnitus patients (Fig. 1). The mean initial PTA 
level was 45.2 ± 21.7, and the mean post-therapy level was 
44.3 ± 22.1. There was no significant difference between 
pretherapy and post-therapy levels (Table 1 and Fig. 1). 
However, there was a significant improvement in speech 
discrimination score after therapy (Table 1). A total of 18 
(60%) tinnitus patients showed improvement in their SD%.

There was a significant reduction in tinnitus loudness 
level when measured subjectively, using tinnitus 
matching tests. Moreover, the minimum masking level 
was reduced significantly when comparing pretherapy 
and post-therapy levels (Figs 2 and 3). A total of 27 
(90%) tinnitus patients showed reduction in their 
loudness level and minimum masking level.

As regards residual inhibition (RI), only three patients 
changed from negative RI to partial RI; no patient 
changed to complete RI. There was no statistically 
significant difference between preinjection and 
postinjection RI (P = 0.84).

The mean of pure-tone thresholds at different frequencies before and 
after dexamethasone injection in tinnitus patients.

Figure 1

The mean and SD of loudness level of the study samples before and 
after dexamethasone injection.

Figure 2
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The results of THI showed statistically significant 

improvement after dexamethasone injection. There 

was also an improvement in patients at the end of the 

therapy and subsequent evaluations (1 and 3 months 

later), but this improvement was not statistically 

significant (Table 2).

Before injection, tinnitus patients had mainly severe 

or catastrophic handicap, but their scores reduced 

significantly after therapy to slight, mild, or moderate 

handicap (Fig. 4). (The 2-test was used for comparison, 

P = 0.001***).

However, the patients did not report full recovery of 

tinnitus, neither after the end of injections nor during 

the follow-up period.

Discussion
In the present study, no significant changes 
were encountered in PTA, but SD% tended to 
improve significantly. Yilmaz et al. [18] studied IT 
dexamethasone injection in 40 patients with nearly 
the same inclusion and exclusion criteria and reported 
no significant changes in average high-frequency 
and SD% and a significant reduction in PTA, which 
agreed partially with our results. Our results were 
in agreement with those of Parelkar et al. [12], who 
reported no change in the hearing levels before and 
after treatment as per the pure-tone audiogram 
reports in the patient group. Hamid in his study on 
Meniere’s disease noticed a significant gain in speech 
discrimination (30–60%) that has been associated 
with IT dexamethasone perfusion. He suggested 

Table 2 Mean (X), SD, and P level of Tinnitus Handicap Inventory for the study samples before and after dexamethasone 
injection.

THI Range Mean ± SD P1 P2 P3

Before injection (baseline) 36–94 64.3 ± 14.8

First evaluation after injection 14–76 46.5 ± 14.6 0.000***

Second evaluation after injection 14–78 43.7 ± 13.2 0.000*** 0.422 (NS)

Last evaluation after injection 14–78 40.9 ± 12.7 0.000*** 0.124 (NS) 0.441 (NS)

THI, Tinnitus Handicap Inventory; P1: comparison between baseline and each one of other evaluations using t-test; P2: comparison between 
t-test; P3: comparison between second evaluation and last evaluation using t-test; 

P > 0.05))

Table 1 Mean (X), SD, and P level of pure-tone average, and speech discrimination score for the study samples before and 
after dexamethasone injection

Audiometric 
tests

Mean ± SD P value

Before 
injection

First evaluation 
after injection

Second evaluation 
after injection

Third evaluation 
after injection

PTA 45.2 ± 21.7 43.5 ± 22.0 44.1 ± 21.9 44.3 ± 22.1 0.877 (NS)

SD% 81.5 ± 18.3 91.4 ± 7.9 88.7 ± 11.6 87.5 ± 12.4 0.049*

ANOVA test used to obtain P P > 0.05); 
P < 0.05).

The mean and SD of minimal masking level (MML) of the study 
samples before and after dexamethasone injection.

Figure 3

Total Tinnitus Handicap Inventory (THI) score of the study samples 
before and after dexamethasone injection.

Figure 4



228 The Egyptian Journal of Otolaryngology 

that dexamethasone offers a new treatment modality 
leading to significant speech discrimination recovery. 
He reported that steroids improve the stria vascularis 
ion transport system [19]. Disturbance in the ion 
transport system or ion homeostasis affects the 
inner ear function, which includes hair cell function, 
endolymph and perilymph composition, and nerve 
impulse conductance. Corticosteroids restore the ion 
homeostasis in the inner ear [20]. Improvement in 
cochlear function, especially the hair cell function and 
nerve impulse conductance, could be the possible cause 
of improvement in SD%.

In our study, the tinnitus loudness level and minimal 
masking level reduced significantly on tinnitus matching 
test evaluation after IT dexamethasone injection, 
with improvement of these parameters in 27  (90%) 
patients. These results are in agreement with those 
of Mahmoud and Hafize, who reported a significant 
difference between the study group and the control 
group (tinnitus patients without IT dexamethasone 
injection) for the two parameters, loudness level and 
minimal masking level, and concluded that the tinnitus 
matching test could be used as a subjective evaluation 
for tinnitus and outcome measure of the therapy [21].

THI scores were also improved significantly after the 
therapy. Most of the patients changed from severe and 
catastrophic handicap to slight, mild, and moderate 
handicap; however, none of the tinnitus patients 
showed full recovery of tinnitus. An et al. [22] also 
reported that the mean THI scores were significantly 
reduced at 3 months after IT dexamethasone injection.

Our results are in agreement with the studies of Sakata 
et al. [2], Shulman and Goldstein [9], and Cesarani 
et al.  [10], who used IT dexamethasone injection 
in tinnitus and reported recoveries of 71, 70, and 
74%, respectively. However, Cesarani and colleagues 
reported 34% full recovery of the tinnitus. This could 
be attributed to the difference in the inclusion criteria 
of their study group in which the duration of tinnitus 
did not exceed 3 months.

She et al. [23] compared the efficacies of IT 
prednisolone injection, IT dexamethasone injection, 
and carbamazepine by means of oral administration 
for subjective tinnitus. The effective rate of the 
prednisolone group, dexamethasone group, and the 
carbamazepine group was 48.6, 33.3, and 44.0%, 
respectively, and the control rate half a year after the 
treatment was 45.7, 27.8, and 36.0%, respectively. 
They reported that prednisolone may be better than 
dexamethasone in IT perfusion for subjective tinnitus. 
They concluded that IT steroid injection has a positive 
effect on subjective tinnitus and may be considered 

to be an alternative treatment to it. The advantage of 
prednisolone over dexamethasone was explained by 
Parnes et al. [24], who showed that methylprednisolone 
had a higher concentration and longer duration in 
the perilymph after transtympanic administration 
compared with hydrocortisone or dexamethasone. 
However, Hamid [19] reported that dexamethasone 
is more effective, because it is absorbed faster than 
other steroids; he used a higher concentration of 
dexamethasone (24 mg/ml) in his study.

In contrast, Araujo et al. studied the effectiveness of 
IT dexamethasone injection as a treatment for severely 
disabling cochlear tinnitus, in their randomized, 
prospective, single-blind study [25]. They concluded 
that there was no advantage in IT injections of 
dexamethasone over saline solution in the treatment 
of severely disabling tinnitus, and both solutions 
produced a placebo-like improvement in about 
30–40% of patients. They attributed their results to the 
inclusion of patients with severely disabling tinnitus, 
which is different from common forms of tinnitus; 
the symptoms are intense, with a high annoyance 
level and an affective component that renders the 
patient incapable of performing daily tasks efficiently. 
In 1989, House [26] severed the cochlear nerves of 
patients with Ménière’s disease who were undergoing 
vestibular nerve section and who also had severe 
tinnitus. Considering that tinnitus in Ménière’s disease 
certainly has a cochlear origin, it was surprising to learn 
that a large percentage of these patients continued to 
experience the unaltered symptom after the cochlear 
nerve was severed. Somehow, the central auditory 
pathways kept the symptom of tinnitus alive after 
cochlear deafferentation. A lack of central suppression 
of spontaneous auditory pathways could explain the 
noise permanence. The central component of severely 
disabling tinnitus even when of cochlear origin, makes 
the IT injections of dexamethasone inefficient in some 
group of patients, especially in those with severely 
disabling tinnitus.

Parelkar et al. [12] reported that, although IT therapy 
is a highly efficacious and tempting mode of drug 
delivery, IT dexamethasone injections are not effective 
for refractory tinnitus and do not alter the hearing loss; 
this study was also conducted on patients with severely 
disabling tinnitus. They also referred the failure of 
IT injection in a group of patients to the poor round 
window membrane permeability.

The mechanism of action of this therapeutic modality 
is multifactorial, including anti-informatory effects, 
a metabolic improving effect, an edema-relieving 
effect, and suppress the irritated or hypersensitive 
hair cells in the inner ear, which are believed to cause 
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tinnitus [2,27]. Pondugula et al. pointed at other 
mechanism of action for IT dexamethazone injection 
in tinnitus patients, which suggest that steroid 
perfusion of labyrinthine tissues can affect sodium and 
fluid transport in vitro studies [28]. The choice of an IT 
route in the treatment of tinnitus has two advantages: 
first, high perilymph levels are attained as a result of 
providing a direct passage through the oval window 
membrane, and, second, adverse effects of systemic 
administration of the drug are avoided [29].

Local side effects, may include injection-site pain, 
dizziness, caloric vertigo, infection, persistent tympanic 
membrane perforation, or possible vasovagal or 
syncopal episodes during injection [30–32]. In our 
study, no side effects except for transient injection-site 
pain in few patients were noted. Sufficient warming of 
the drug, the use of fine needles and appropriate local 
anesthesia, a gentle rate of injection, and avoidance of 
excessive injection volumes seem to be key factors for 
good local tolerance [33].

Conclusion
IT dexamethasone injection could be a simple and 
effective method for controlling subjective idiopathic 
tinnitus. The tinnitus may not disappear, but will 
be alleviated, thereby enabling the patient to cope 
more easily with the disease, and thus reducing 
their handicap and improving their quality of life. 
The lack of a control group is one limitation of this 
study, as a placebo-controlled study would not be 
ethically acceptable. However, further double-blind, 
controlled studies with larger numbers of patients are 
recommended to confirm these results. Studying the 
effect of different therapeutic molecules on control of 
subjective idiopathic tinnitus is also recommended.
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