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Abstract  
Background:  Tinnitus is a common distressing complain  

characterized by perceived sensation of sound without an  

external stimulus. Intra-tympanic (IT) dexamethasone injection  
is used for the treatment of tinnitus associated with sensory  
neural hearing loss (SNHL) by introducing dexamethasone  
through the tympanic membrane, leading to decreasing sys-
temic toxicity and a higher perilymph steroid level.  

Aim of the Study: The aim of this study was to express  
our experience in evaluation the effect of IT dexamethasone  
injection for controlling idiopathic chronic tinnitus of cochlear  
origin associated with SNHL.  

Patients and Methods: A prospective interventional study  
of eighty patients with subjective idiopathic tinnitus associated  
with SNHL for at least 1 year were treated by IT injection of  
dexamethasone, once per week for 4 weeks. Improvement in  
tinnitus was assessed using pure-tone audiometry, speech  
audiometry, tinnitus matching test, and Tinnitus Handicap  
Inventory by comparing the results before and after therapy.  
Follow-up after the end of the four injections, 1 and 3 months  
later.  

Results:  Pure-tone audiometry did not show significant  
improvement. However, there was a significant improvement  
in speech audiometry, tinnitus loudness, and Tinnitus Handicap  
Inventory after the end of the four injections and in the  
subsequent evaluations 1 and 3 months later.  

Conclusion:  IT dexamethasone injection could be a simple  
and effective method for controlling subjective idiopathic  
chronic tinnitus. The tinnitus may not disappear, but could  
be markedly decreased and easily tolerated.  
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Introduction  

SUBJECTIVE  idiopathic tinnitus is defined as  
the aberrant perception of noise or sound without  
any external stimulation  [1] . Subjective tinnitus is  
very common and is heart only by the patient. It  
may arise due to electrophysiological disturbance  
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anywhere in the auditory system: The external ear  
canal, tympanic membrane, ossicles, cochlea, au-
ditory nerve, brainstem or cerebral cortex [2] .  

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 due to many factors  
as inadequate information about biological basis  
of tinnitus, the heterogeneity of the tinnitus popu-
lation, the wide range of medical causes of tinnitus,  

and the huge cost of drugs that specifically treat  
tinnitus [4] .  

The (IT) intratympanic treatment of inner ear  
disorders has increased over the past two decades.  
The Principal advantages of The IT approach, in  
tinnitus therapy is the ability to deliver therapeutic  
concentrations of a pharmaceutical agent to the  
affected inner ear, with only minimal systemic  
exposure, thus avoiding side effects on the unaf-
fected ear and/or the central nervous system [5] .  

Dexamethasone has anti-inflammatory proper-
ties. Compared with systemic administration, IT  
injection produces much higher intracochlear drug  
concentrations. Cortisol levels in the perilymph  
do not increase following intravenous administra-
tion of a high dose [6] . This is because the inner  
ear is an end organ with regards to its blood supply,  
and it is protected by a blood-labyrinth barrier [7] .  
Dexamethasone is most widely used due to lack  
of the adverse reactions in other drugs (Methyl-
prednisolone produces the highest relative concen-
tration in lymphatic fluid, but it often provokes a  
burning sensation during injection. Hydrocortisone  
is reported to cause an inflammatory reaction of  
the round window membrane in a morphologic  
study with rates [1] .  

Sensorineural hearing loss (SNHL):  SNHL  
represents 90% of hearing loss. It can be mild,  
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moderate, severe, profound, or total. SNHL occurs  
as a consequence of damaged or deficient cochlear  

hair cell function during the lifetime of an individ-
ual. Presbycusis is an age-related deterioration of  

hearing ability, in elderly individuals [8] . Noise  
can also cause sensorineural hearing loss that  
increases over time. Loud noise damages the del-
icate structures in the ear due to trauma and accu-
mulation of free radicals & excess glutamate, as  

well as altering intracellular magnesium and cal-
cium levels [9] . Infections and a condition called  
Meniere's disease can also lead to inner ear damage  

and sensorineural hearing loss [10] .  

The aim of this study was to express our expe-
rience in evaluating the effect of IT dexamethasone  

injection for controlling chronic idiopathic tinnitus  

of cochlear origin associated with SNHL.  

Patients and Methods  

Prospective interventional study was carried  

out on eighty patients having persistent subjective  

tinnitus associated with variable degree of SNHL  

of cochlear origin for at least 1 year, refractory to  

medical line of management, in the age group of  
30-60 years were selected randomly from the ENT  

and Audiology outpatient clinics at Al-Azher Uni-
versity Hospitals, Egypt. The study was conducted  
from April 2014 to March 2017.  

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 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 exami-
nation were also carried out, after which they  
underwent a battery of tests.  

Audiological assessment:  
• Pure-tone audiometry was performed using Pure-

tone audiometer interacoustics AC40 with head  

phones TDH 39 and bone vibrator B71. Sound  
treated room of controlled acoustical room (iac)  

at frequencies between 0.25 and 8.0kHz for air  
conduction and between 0.5 and 4.0kHz 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 4.0kHz.  

• Speech audiometry was evaluated by measure-
ments of speech reception threshold using Arabic  

spondee word List [11]  and speech discrimination  
score was determined using Arabic phonetically  

balanced word [12]  for each ear separately.  
• Impedance measurements were taken, including  

tympanometry and acoustic reflex testing.  

• Auditory brainstem response was evaluated when  

a retro-cochlear lesion was suspected to be ex-
cluded.  

Tinnitus matching test [13] : The tinnitus match-
ing test was carried out with an audiometer Madsen  
(Madsen company, Denmark) 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  
contra lateral 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 contra lateral to the  
tinnitus and was increased or decreased in in-
tensity 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 tin-
nitus. This test was performed monaurally 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 60s. At the end  

of 1 min, the patient assesses whether the tin-
nitus 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 resid-
ual 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 THI is a self-
administered questionnaire to evaluate the impact  
of tinnitus on the quality of life. The patients  
responded to a specific tinnitus questionnaire [14] .  
25-item questionnaire that is scored on a three- 
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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)  

[15] .  

The patients were given a specific tinnitus  

questionnaire regarding: tinnitus duration, ear  

affected, subjective hearing loss, description of  
the sound heard and known otologic diseases/  
previous treatments. The patients were then asked  

to indicate the intensity of tinnitus on a visual  
analog scale graded from 1 to 10 (1 was low and  

10 was an unbearable level of intensity). Informed  
consent was obtained from all patients [15,16] .  

IT injection of dexamethasone:  One ear of each  
of the 80 patients was treated with IT dexametha-
sone (8mg/ml) injection under local anesthesia  

[15] . Actually, about 5 µ l is usually sufficient to fill  
the entire round window niche [17] . it is much more  
important how long a drug remains in the round  
window niche and can diffuse into the cochlea than  

the volume that is injected into the middle ear [18]  
to 1ml [19] . An injection volume of 0.2-0.3ml is  
probably fully sufficient to cover the target area - 
any additional quantities are likely to increase the  
sensation of pressure and possibly, pain in the  
middle ear, and they would spill back into the ear  
canal or drain off via the Eustachian tube [20] .  

Following a brief explanation of the procedure  
to the patient, otoscopy of the ear canal and tym-
panic membrane is performed. Excessive earwax  

or debris is cleared. A local anesthetic applied.  
Usually, EMLA cream (eutectic lidocaine/prilocaine  

mixture) xylocaine (4% lidocaine solution or 10%  
pump spray), The xylocaine pump spray has a very  
short induction time of about 1-3 minute. EMLA  

cream requires 1h. Once the anaesthesia has taken  

effect, any remaining anaesthetic needs to be suc-
tioned off prior to the injection to avoid spillage  

into the middle ear, and avoid vertigo or dizziness.  

During all these preparations, the drug can be  

warmed up to about body temperature to prevent  
caloric vertigo [5] .  

Under using a microscope with the patient  

sitting on the examination chair. For the procedure,  

the patient's head is usually placed in a position  
tilted 45º towards the unaffected ear. This allows  

for the RWM to be at the lowest point of the middle-
ear cavity, and the study medication to collect there  

and be in physical contact with the membrane.  

Patients are asked to remain in this position for  
about 30min [15]  allowing the active substance to  

diffuse into the inner ear. In order to avoid loss of  

medication into the nasopharynx through the Eus-
tachian tube, patients are also asked not to swallow,  

yawn, sneeze or speak [21] .  

For the injection, the RWM provides an attrac-
tive gateway to the inner ear., Typically, 1ml sy-
ringes are used. Preferably, a short bevel needle is  
used or, even better, one that is blunt. The injection  

is frequently performed via the posterior-inferior  

quadrant of the tympanic membrane, i.e., the area  
overlying the round window niche left ear: About  
3 o'clock, right ear: About 9 o'clock, the injection  

may be performed antero-superior, the tympanic  

membrane is punctured directly with the needle  

(tympanopunction) and the injection is performed  

right away [5] .  

A drug with a target site of action inside the  

inner ear is injected into the middle-ear cavity,  

from where the active substance diffuses into the  

cochlea (Fig. 1). Diffusion occurs across the semi-
permeable round window membrane (RWM), driv-
en by the concentration gradient between the middle  

ear and the perilymph-filled scala tympani on the  
opposite side of the RWM [5] .  

Fig. (1): Basic concept of intratympanic treatment. Medication is injected through the tympanic membrane  

into the middle ear cavity in a quantity that is sufficient to fill the round window niche. The active  

substance is diffusing across the round window membrane into the basal turn of the perilymph  

filled scala tympani of the cochlea from where it is spreading further (Meyer, 2013).  
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The patients were acupunctured 4-5 times in  
the whole course of treatment [5] . Four injections  
were administered once per week for 4 weeks.  
Follow-up by Pure-tone audiometry, speech audi-
ometry, tinnitus matching and THI were repeated  

after the end of the four injections, 1 and 3 months  
later [15] .  

Statistical design:  Categorical variables were  
described as number and percentage and continuous  
variables were described as mean and SD (mean,  

SD). Comparison between continuous variables  
was done using t-test and analysis of variance. p-
value less than 0.05 was considered statistically  

significant.  

Results  

The mean age of patients was 40 ± 11, with an  
age range of 30-50 years. The study included 22  
male and 58 female patients. The duration of tin-
nitus ranged from12 months to 18 months with a  
mean of 13.7± 10.0. The tinnitus was bilateral in  
52 patients and unilateral in 28 patients.  

There was no significant difference in the mean  
pure-tone thresholds after dexamethasone injection  

in tinnitus patients, 9p=0.776). There was a signif- 

icant improvement in speech discrimination score  
after therapy (p=0.038) (Table 1, Fig. 2).  

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 pre-therapy and post-therapy levels  

(Tables 2,3). A total of 74 (92.5%) tinnitus patients  

showed reduction in their loudness level and min-
imum 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 pre-
injection and post-injection RI (p=0.84).  

The results of THI showed statistically signif-
icant 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 4).  

Before injection, tinnitus patients had mainly  

severe or catastrophic handicap, but their scores  

reduced significantly after therapy to slight, mild,  
or moderate handicap (p=0.001) (Fig. 3).  

Table (1): Mean, SD, and P level of pure-tone average, and speech discrimination score for  

the study samples before and after dexamethasone injection.  

Audiometric  
test  

Mean ±  SD  

Before  
injection  

First  
evaluation  

Second  
evaluation  

Last  
evaluation  p-value  

PTA  

SD  

44.1±20.5  

80.7± 16.3  

42.5±20.1  

88.9±6.7  

43.1 ± 19  

85.1 ± 13.4  

43± 19.1  

86.2± 11.3  

0.776  

0.038*  

ANOVA test used to obtain.  
Value: ANOVA analysis of variance.  
PTA: Pure tone average.  
NS: no significant difference (p>0.05), significant difference (p<0.05).  

Table (2): The mean and SD of loudness level of the study  
samples before and after dexamethasone injection.  

Loudness level  
(Mean ±  SD)  

p-value  

Base line  50.2± 12.4  

First evaluation  40.1± 12.8  0.131  

Second evaluation  38.1 ± 18.4  0.014*  

Last evaluation  34.9± 14.6  0.003*  

Table (3): The mean and SD of minimal masking level (MML)  
of the study samples before and after dexamethasone  

injection.  

Minimal masking level  
(Mean ±  SD)  

p -value  

Base line  60.5± 18.1  

First evaluation  53.7± 13.5  p=0.139  

Second evaluation  50.2± 11.3  p=0 . 023* 
 

Last evaluation  34.9± 16.6  p=0.001* 
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Table (4): Mean, SD, and p  level of Tinnitus Handicap Inventory for the study samples  

before and after dexamethasone injection.  

TH I  Range  Mean ±  SD  p 1  p2  p3  

Before injection  
First evaluation  
Second evaluation  
lastevaluation  

30-80  
14-60  
14-62  
14-60  

60.1 ± 11.2  
40.3± 12.7  
38.8± 14.6  
36.9± 13.3  

0.001*  
0.001*  
0.001*  

0.411  
0.121  0.422  

TH I: Tinnitus Handicap Inventory.  
p 1  : Comparison between base line and each one of other evaluations using t-test.  
p2 : Comparison between first evaluations and each one of other evaluations using t-test.  
p3  : Comparison between second evaluations and each one of other evaluations using t-test.  
p3  : Comparison between third evaluation and each one of other evaluations using ANOVA test.  

Fig. (2): The mean of pure-tone thresholds at different fre-
quencies before and after dexamethasone injection  
in tinnitus patients.  

Discussion  

IT steroids may have an anti-inflammatory  
effect in the labyrinth, especially beneficial re-
sponse in inner ear diseases with likely immune  
causes [22] . Other mechanism of action for IT  
dexamethazone injection in tinnitus patients, sug-
gest that steroid perfusion of labyrinthine tissues  

can affect sodium and fluid transport in vitro studies  
[23] . The choice of an IT route in the treatment of  
tinnitus has two advantages: First, high perilymph  
levels as a result of providing a direct passage  
through the oval window membrane, second, ad-
verse effects of systemic administration of the drug  
are avoided [24] .  

In the present study, no significant changes in  
PTA, but SD% significantly improved. Weshahy  
et al., [15]  study agreed with our results, In which  
IT dexamethasone injection in 30 patients with  
nearly the same inclusion and exclusion criteria  
and reported no significant difference between pre-
therapy and post-therapy levels but there was a  

Fig. (3): Total Tinnitus Handicap Inventory (THI) score of  
the study samples before and after dexamethasone  
injection.  

significant improvement in speech discrimination  

score after therapy. Our results were also in agree-
ment with those of Parelkar et al., [22] . Who reported  
no change in the hearing levels before and after  
treatment but speech discrimination show (30- 
60%) improvement that has been associated with  
IT dexamethasone.  

In this study, the tinnitus loudness level and  
minimal masking level reduced significantly on  
tinnitus matching test evaluation after IT dexame-
thasone injection, with improvement of these pa-
rameters in 74 (92.5%) patients. These results are  
in agreement with Mahmoud and Hafize [25] , 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. In contrast  
to Faramarz and Fatemeh [26]  who studied IT  
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dexamethasone injection in 100 patients with nearly  

the same inclusion and exclusion criteria and re-
ported different results as Seventy-three of 100  

patients had abnormal SDS, with improvement in  

SDS observed in 26 (35%) of these cases. Eighty-
seven of 100 patients complained of tinnitus, while  
49 (57%) of these patients showed improvement  

in their tinnitus score. Tinnitus score was not  
worsened in any patient. The mean values of PTA,  
SDS, and tinnitus score before treatment were 44  

dB, 77% and 40 respectively; changing to 37 dB,  
89% and 31, respectively following treatment  
(p<

0 . 05).  

In this study THI scores were also improved  

significantly after IT injection. Most of the patients  

changed from severe and catastrophic handicap to  

slight, mild, and moderate handicap; only nine of  

the tinnitus patients showed full recovery of tinni-
tus. Our results are in agreement with the studies  

of Shulman and Goldstein [27]  that treated 10  
patients having tinnitus with intra-tympanic dex-
amethasone injections. Five patients had tinnitus  
control for at least 1 year and 2 had tinnitus control  

for only a few hours. Three patients showed no  

improvement. Sakata et al., [28]  used IT dexame-
thasone injection in tinnitus and reported recoveries  

of 71, 70, and 74% respectively.  

In 2002, Cesarani et al., [29]  described 54 pa-
tients treated with intra-tympanic dexamethasone  

injections .Of these patients, 34% showed complete  
resolution of tinnitus, 40% experienced significant  

improvement, and 26% experienced no change.  

The 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. An  

et al., [30]  also reported that Tinnitus was cured in  
43 of 114 patients (37.7%) within 3 months. The  
mean tinnitus loudness score, the mean tinnitus  
awareness score, and the mean THI scores were  

significantly reduced at 3 months after a IT dex-
amethasone injection.  

In contrast, Araujo et al., [31]  studied the effec-
tiveness of IT dexamethasone injection as a treat-
ment for severely disabling cochlear tinnitus and  
they concluded that there was no advantage of  
dexamethasone over saline solution and both solu-
tions 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. 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 [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 injec-
tion volumes seem to be key factors for good local  
tolerance [33] . Stachler etal., [34]  reported more  
local side effects including: Injection-site pain,  

dizziness, caloric vertigo, infection, persistent  

tympanic membrane perforation, or possible vas-
ovagal or syncope episodes during injection.  

Conclusion and recommrndation:  IT dexame-
thasone injection could be a simple and effective  
method for controlling subjective idiopathic  
chronictinnitus associated with SNHL. The tinnitus  

could be alleviated to help the patient to cope more  
easily with the disease, decreasing their handicap  

and improving their quality of life.  

One limitation of this study,a control group-
would not be ethically acceptable as a placebo-
controlled study so controlled studies are recom-
mended to confirm these results. Studying the  

effect of different therapeutic molecules on control  

of subjective idiopathic tinnitusassociated with  
SNHL is also recommended.  
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