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ABSTRACT
Objective: To evaluate the effect of intratympanic dexamethasone and lidocaine in minimizing refractory tinnitus.
Background: Tinnitus is one of the most annoying otologic problems that may affect the quality of life. Tinnitus has 
many varieties in its intensity and duration. The management of tinnitus includes a lot of options that could be medical 
therapy, psychotherapy and physiotherapy. Steroids are known to be one of lines of its treatment with variable effects, so 
that lidocaine could have additive effect on the treatment of idiopathic tinnitus.
Patients and Methods: This clinical trial study includes 56 people who had been diagnosed with refractory tinnitus 
that was diagnosed in these patients depending on failure of gingko biloba over 4 weeks. These patients were randomly 
divided into two groups, group A of 32 cases treated with intratympanic injection of lidocaine and dexamethasone and 
group B of 24 cases treated with intratympanic injection of dexamethasone. Improvement was evaluated in both groups 
before and after the procedure.
Results: There was statistical significant difference among studied groups comparing Tinnitus Handicap Inventory 
scoring before and after the intra-tympanic injection. There was non-statistical significant difference between both groups 
with tinnitus of low-frequency. But there was statistical significant difference between both groups with tinnitus of high-
frequency.
Conclusion: Intratympanic injection of lidocaine with dexamethasone in refractory tinnitus showed significant better 
results especially at low frequency tinnitus. This technique was evaluated with few temporary side effects.
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INTRODUCTION                                                                 

The definition of tinnitus is the perception of 
involuntary sounds either in one or both ears. It could be 
due to central or peripheral causes with different theoretical 
mechanisms. Cochlear lesion is one of the most common 
causes of tinnitus that could be accompanied with hearing 
affection[1]. 

Tinnitus may affect the quality of life causing insomnia 
and depression. Types of tinnitus include either objective 
or subjective tinnitus. Subjective tinnitus is the most 
common forms of annoying tinnitus that usually persists 
for longer period[2]. 

It is hard to diagnose and treat a case of idiopathic 
tinnitus without any positive history data either medication 
history or history of cochlear trauma or noise exposure. 
Pure tone audiometry may help in diagnosis of any 
sensorineural hearing loss indicating affection of cochlea 
or cochlear nerve[3].

Many techniques were subjected to help in reduction 
of the tinnitus frequency or by masking the tinnitus. 
These techniques were developed over-years for better 
results. Electronic hearing aids with tinnitus masker aim 
to decrease the tinnitus frequency by masking the tinnitus 
sound. However, the success rate of these methods remains 
relatively variable. Either general or intratympanic 
medications have a major role in minimizing the annoying 
effect of tinnitus and decrease its effect on patient’s life[4]. 

Steroids or lidocaine are main drug options used for 
managing idiopathic tinnitus. Many studies showed the 
effects of intratympanic steroid injection rather than 
its systemic usage because of the general side effects of 
steroid and the direct access of intratympanic route with 
higher doses reaching the cochlea[5].

Lidocaine also can be used as another powerful option 
in managing tinnitus, although its damage effects on 
cochlear and vestibular functions. Vertigo, nausea and 
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vomiting are common accompanying symptoms with 
the use of intratympanic lidocaine, but these symptoms 
may persist for short period. This aim of this study was 
to evaluate the intratympanic injection of lidocaine in 
addition with dexamethasone for patients with idiopathic 
subjective tinnitus[6].

PATIENTS AND METHODS:                                                                               

This prospective study was conducted on 56 patients 
presented refractory tinnitus at ENT Department of 
Al-Azhar University hospitals (AL-Hussein and Bab                                                                                                                 
El-Shaaria) in the period from December 2018 to May 
2020. Informed consent was taken from all patients 
after approval of the ethical committee of Al-Azhar 
University. Refractory tinnitus was diagnosed in these 
patients depending on failure of gingko biloba over 4 
weeks to change patient’s satisfaction using the tinnitus 
questionnaire before and after drug medication.

Diagnosis of patients included in our study depending 
on patients complaining of tinnitus in spite of 4 weeks 
of treatment and exclusion of any systemic or topical 
objective causes  that are usually presented with tinnitus 
as following steps:

- Initially patients were assessed by full history 
taking and otoscopic examination

- Audiologic testing as pure tone audiometry 
for hearing evaluation, tympanometry and tinnitogram, 
auditary brainstem response

- Magnetic resonance imaging were done to 
exclude any retrochochlear lesions

- Systemic causes of tinnitus were also excluded as 
hypertension or disturbed thyroid functions. 

Tinnitus was evaluated depending on Tinnitus Handicap 
Inventory (THI) (25 questions with score 0 for No, score 
2 for sometimes and score 4 for Yes) that had 5 grades of 
tinnitus severity (Grade I for slight handicap, Grade II for 
mild handicap, Grade II for moderate handicap, Grade IV 
for severe handicap and Grade V for catastrophic handicap). 
This score was evaluated at the first visit and 4 weeks after 
the last injection visit[7]. Patient satisfaction was measured 
using visual analogue score after the injection to differ 
patients who were satisfied or fairly satisfied or unsatisfied.

Patients were assigned into two lists of cases, the 
first list of 32 cases were managed using intratympanic 
dexamethasone (Dexamethasone disodium phosphate, 
5 mg/ml) and lidocaine (40 mg in 1ml saline) as group 
A and the second list of 24 cases were managed using 
intratympanic injection of dexamethazone only as group 
B. But only 1.2 ml of the prepared material was injected 
intratympanic.

Under local anathesia using lidocaine spray (10%), 
examination of the tympanic membrane was done. 
Anterosuperior quadrant of the tympanic membrane was 
punctured by spinal anesthesia needle and intratympanic 
injection was done with the prepared material. After 
injection, the patient was instructed not to swallow or move 
his head for 30 minutes. This technique was done twice 
with 2 week in between. Any additional manifestations or 
side effects were recorded in follow-up visits.

Statistical Analysis

Descriptive statistics included the mean value and 
standard deviation plus minimum and highest frequency. 
The t-test was used for quantitative analysis. The Chi-
square test was used for the analysis of qualitative data. 
The SPSS 22.0 program was used for statistical analysis. 
So, the p-value was considered significant as the following: 
Probability (P-value): P-value 0.05 was considered 
insignificant.

RESULTS:                                                                          

A total of 56 patients were considered in our study, 
majority of these patients (73.2%) were female. The mean 
age of patients was 41.6 ±5.2 years. The mean duration of 
refractory tinnitus was 28.3 ±9.2 months.

The mean threshold of hearing for group A and 
B were 22.4 ±6.3 dB and 25.2 ±8.6 dB respectively.                                 
(Table 1) shows the frequency of tinnitus either high or 
low frequency in each group.

Table 1: Patient’s hearing and tinnitus assessment

Group B (N=24)Group A (N=32)Groups
Mean ±SD = 

25.2 ±8.6
Mean ±SD = 

22.4 ±6.3
Hearing threshold

10 (41.7%)14 (43.75%)LowTinnitus freq.
14 (58.3%)18 (56.25%)High

There was statistical significant difference among 
studied groups comparing THI scoring before and after the 
intra-tympanic injection. (Table 2).

Table 2: THI assessment using (Student t-test)

p- valueAfter 
Procedure

Mean 
±SD

Before 
Procedure

Mean 
±SD

THI

0.0001 HS45.7 ±9.964 ±6.4LowGroup A
0.0001 HS54.3 ±10.468.8 ±7.3High
0.0001 HS41.8 ±4.562.6 ±7.7LowGroup B

0.044 S62.4 ±12.671.4 ±9.7High
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Table 3 shows the patient satisfaction according to 
visual analogue score. There was non-statistical significant 
difference between both groups with tinnitus of low-
frequency. But there was statistical significant difference 
between both groups with tinnitus of high-frequency.

Table 3: Patients’ satisfaction by visual analogue score using 
(Chi-square test)

High FrequencyLow FrequencyPatient 
satisfaction Group BGroup AGroup BGroup A

614610Satisfied
2332Fairly 

satisfied
6112Unsatisfied

0.038 S0.905 NSP-value

There were side effects recorded after injection as 
dizziness, temporary stitching earache and recurrent 
tinnitus. Any dizziness or temporary earache was relieved 
after short period of follow-up (maximal after 3 days) as 
shown in (Table 4).

Table 4: Complications after injection technique

Group BGroup AComplications
315Dizziness
52Temporary earache
12Not relieved tinnitus

DISCUSSION                                                                  

Tinnitus is the perception of noise in the ears 
which may be soft or loud without external acoustic 
stimulation and it may also sound like a buzzing, 
clicking, hiss, or roaring. This complaint may be 
annoying for a long period of time that interfere 
the quality of life. These patients are seeking for 
effective therapy either medical or non-medical line of 
management.[8]

El-Hennawi et al. studied 46 patients with 
idiopathic subjective unilateral tinnitus. These patients 
were randomly divided into two groups one was 
injected with lidocaine and another one was injected 
with methyl prednisolone. Group with intratympanic 
injection by lidocaine showed a lower percentage of 
improvement compared with methyl prednisolone 
group. Lidocaine was previously attempted in the 
management of tinnitus by the 1970s, and up to 82.8% 
improvement was reported.[9, 10] 

In a study conducted by She and colleagues, 
the improvement in subjective tinnitus either after 
intra-tympanic injection with prednisolone or 
dexamethasone were 48.6 and 37.5%, respectively. 
However, this study defined improvement as a decrease 
in loudness of at least 5 dB after comparing tinnitus 

intensities obtained pretreatment and post-treatment or 
when persistent tinnitus became intermittent.[11]

Our study detected that there is significant patient 
satisfaction after 4 weeks between both groups at high 
frequency tinnitus while non-significant difference at 
low frequency tinnitus. 54 patients were included in 
another study and were treated with intra-tympanic 
dexamethasone injections. After 6 weeks, patients 
showed either experienced complete resolution, 
significant improvement or no change of tinnitus 
as following 34%, 40% and 26% respectively. At 
the 1-year follow-up, only two of the 54 patients 
studied continued to report complete resolution of                    
symptoms.[12]

In another report, in which only nine of 52 patients 
completed a 5-week course of IT-LD, all nine patients 
showed improvement. Another study reported a similar 
improvement rate of 81% upon treatment of cochlear 
tinnitus with IT-LD in 369 patients[13, 14].

Intra-tympanic injection is usual method used in 
management of otologic problems which is a safe 
and simple technique. Our study showed side effects 
recorded after injection as dizziness, temporary stitching 
earache and/or hearing loss. Minimal complaints 
which were mild and resolved spontaneously as light 
vertigo and otalgia were detected in a study presented 
by Araújo.[15]

In another study, 21 of the 23 participants who 
received LD reported dizziness that lasted up to 6 h. 
The findings that the effects of LD injection-associated 
vertigo were transient warrant its possible use in 
treating tinnitus. Another study reported no side effects 
such as hearing loss, eardrum perforation, or dizziness 
in any patients.[9,11]

However, in another study, 20% of the patients of 
steroid-injected group complained of the aggravation 
of tinnitus.[16]

CONCLUSION                                                             

Intratympanic injection of lidocaine with 
dexamethasone in refractory tinnitus showed 
significant better results especially at low frequency 
tinnitus. This technique was evaluated with few 
temporary side effects.
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