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ABSTRACT

Background: Persistent tinnitus can result in serious problems and
morbidity, especially at the psychological and socio-professional
levels. Although many treatments exist for the resolution of
tinnitus symptomatology, total eradication of symptom rarely
occurs.

The aim of the work: To compare the effectiveness of two new
promising techniques in treating tinnitus; low level laser therapy
versus intra tympanic dexamethasone injection.

Patients and Methods: A comparative randomized clinical trial
included 40 patients suffering from tinnitus for more than 6
months. They were divided into two groups randomly with every
other patient consecutively; group [1] included 20 patients
received steroids injection [0.5 ml of 4 mg\ml dexamethasone] on
six sessions twice weekly, and group [2] included 20 patients who
obtained low level laser therapy transmeataly with wave length
650 nm and laser output 5 mW for 7 sessions. Assessment of
treatment included tinnitus handicap inventory [THI], visual
analogue scale of loudness [VAS-L], pure tone audiometry and
tympanometry for evaluation before and after therapy.

Results: THI after treatment was lowered in group 2 more than group
1, but this result did not reach statistical significance [P=0.076].
Quality of life in group 2 after treatment was statistically
significantly better than in group 1 [better results after treatment as
regard questions assessing sleeping at night, interfering with daily
work and concentration].

Conclusion: Low level laser therapy is more effective and safer than
intratympanic steroid injection in treating chronic tinnitus with
duration more than 6 months.
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INTRODUCTION

The aware experience of noise in the absence
of external acoustic stimulation is known as
tinnitus. Tinnitus can be either bilateral or
unilateral, with or without hearing impairment,
and it might sound like rings, crackling,
blowing, roaring, vibrating, or whistling noises
[, Additionally, tinnitus can be classified as
either non-pulsatile [perceptual] or pulsatile
[objective]. When compared to objective
pulsatile tinnitus, which is typically brought on
by an inner vibration or noise, perceptual non-
pulsatile tinnitus only can be experienced by the
subject @1,

The most prevalent type of tinnitus, known
as subjective tinnitus, affects around 10% of the
general population. The cochlea is the most
frequently identified locus for subjective
tinnitus, but any other problem in the auditory
system may also be to blame Fl. Age-related
increases in perceived tinnitus frequency are
typical, and hearing loss is the main
contributing factor. Tinnitus can be caused by a
lot of other factors, including exposure to noise,
head trauma, middle ear problems, ototoxic
medications, and Meniere's disease, but

idiopathic instances are the most common type
[4]

At the psychological and social/professional
levels, persistent tinnitus can result in severe
disruptions and morbidities.  Counseling,
psychotherapy, meditation, tinnitus retrain
therapy, cognitive-based approaches, and sound
enhancement are a few of the numerous
potential tinnitus treatments that may reduce the
loudness and irritation produced by the
symptom 1. However, the complete elimination
of the symptom rarely occurs, therefore, tinnitus
is constantly being studied, and there are always
promising treatment approaches, such as the
low-level laser therapy [LLLT] and intra
tympanic steroids injection ©1,

Low-level laser therapy [LLLT] is a recent
therapy, which alters cellular activity by using
low-energy lasers or light-emitting diodes [,
Although the exact pathophysiology has yet to
be investigated and discussed, it is most likely
photochemical rather than thermal effects (€,

In contrast to high power lasers that are used
to cut or destroy tissue, LLLT applies lasers
with lower power to the surface of the body.
LLLT acts by increasing blood microcirculation
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through  sympathetic  neural  inhibition,
prompting an increase in cell proliferation and
enhancing adenosine triphosphate [ATP]
synthesis in mitochondria. Together, it speeds
up the repair and decreases the damage of cells
and tissue [ 9, However, it was not until Moon
et al. 1 assessed the safety of LLLT in an
animal model that a laser power of less than 200
mW could be safely administered to the
tympanic membrane without adverse effects
such as edema, vascular congestion and
inflammation.

On the other hand, intra tympanic injection
medication, particularly when combined with
steroids, offers promising effects. Steroids are
one of the most often utilized medications for
intra tympanic therapy because of their anti-
inflammatory and electrolyte-modifying
properties (M,

Drugs injected into the tympanic cavity are
assumed to work by diffusing through the round
window, the annular ligament of the oval

window, capillaries, or the inner ear lymphatics
[12]

There have been conflicting results about the
effects of LLLT and intra tympanic steroids on
tinnitus 1. Therefor in our study we are
comparing results of both low-level laser
therapy and intra tympanic steroids injection in
treatment of tinnitus.

THE AIM OF THE WORK

This study aims to compare the effectiveness
of two new promising techniques in treating
tinnitus; low level laser therapy versus intra
tympanic  dexamethasone injection using
tinnitus handicap inventory, visual analogue
scale of loudness and pure tone audiometry for
evaluation before and after therapy.

PATIENTS AND METHODS

A comparative randomized clinical trial,
included 40 patients with chronic tinnitus [> 6
months], was conducted at Al-Zahraa
University Hospital during the period from
November 2021 to August 2022. Patients with
or without sensory neural hearing loss were
included.

Ethical consideration: The study protocol,
manual of procedures, informed consent form
and translated form of tinnitus handicap
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inventory were approved by the ethical
committee of Al-Azhar faculty of medicine for
girls on November 2021. Written informed
consent was taken for the patients.

After detailed tinnitus evaluation, a complete
otorhinolaryngology examination was
performed in all patients. Also, audiometric
examinations  were  conducted including
tympanometry to exclude middle ear
pathologies, and pure tone audiometry for
exclusion of conductive hearing loss and
detection of sensory neural hearing loss. All
cases with unilateral tinnitus and/or unilateral
hearing loss were imaged using MRI and all
cases with neurological pathologies were
excluded. Laboratory investigations [CBC-
Thyroid profile] were done for exclusion.

Patients with conductive hearing loss,
pulsatile tinnitus, tinnitus due to autoimmune
diseases, and those with positive focal
neurological findings were excluded.

This comparative study included 40 Patients
[22 male and 18 females] aged between [20-75]
years. Patients were randomly divided into 2
groups.

e Group 1 [20 patients]: received steroids
injection [0.5 ml of 4 mg\ml
dexamethasone] on six sessions twice
weekly.

Group 2 [20 patients]: underwent low
level lase therapy transmeataly with wave
length 650 nm and laser output 5 mW for 7
sessions [once daily for one week, each
session lasts for 15 minutes].

All patients were evaluated using tinnitus
handicap inventory [translated to Arabic by the
author], visual analogue scale of loudness and
pure tone audiometry before treatment and after
treatment.

Interventions
l.Group 1

Patient lies flat with the affected ear facing
the ceiling. The external ear canal is cleaned of
debris. Emla cream 5% or xylocaine 10% spray
applied to tympanic membrane for 30 minutes
[14-161 0.5 to 1 mL of dexamethasone 4 mg\ml is
injected slowly using a 25-gauge spinal needle
or 3 cm syringe through the postoinferior region
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41 into the middle ear space until full and the
patient stayed in the same position for about 30
minutes. A total of six injections six injections
[twice weekly] were performed according to
Yener et al. 3,

1. Group 2

Patient sets in a chair looking forward wax
and debris in the external auditory canal were
removed. Low level laser device [LASPOT]
giving a laser beam through an ear piece
inserted through the external auditory canal with
a wave length of 650 nm and an output power of
5 mw with time sets ranges from 15-60 minutes.
Each patient receives 7 sessions [once daily for
one week, each session lasts for 15 minutes] 71,
The device probe is inserted in the external
auditory canal, and is adjusted on mode B [so
only applicant work] time adjusted for 15
minutes.

Outcomes

All participants were evaluated one
month after last treatment session by visual
analog scale of loudness 18 19, tinnitus handicap
inventory [% 91 and pure tone audiometry.
Adverse events and any notes were assessed at
all study visits. Successful treatment is defined
as complete recovery or an improvement of THI
score, visual analog loudness score. Changes in
tinnitus perception [nature of sound, loudness
and continuity] were considered a type of
improvement.

Statistical analysis: Data were analyzed
using Statistical Program for Social Science
[SPSS] version 24. Quantitative data were
expressed as mean £SD. Qualitative data were
expressed as frequency and percentage.
Quantitative data were presented as mean and
standard deviation [SD]. Mann Whitney [u] test
[MW] was used when comparing between two
means [for abnormally distributed data]. Chi-
square test was wused when comparing
categorical data. P-value < 0.05 was considered
significant.

RESULTS

There was no significant difference between
studied groups regarding age [p-value 0.565],
sex [p-value 0.057], smoking [p-value 0.465],
family history [p-value 0.327], etiology of
tinnitus [p-value 0.171] and tinnitus side [p-
value 0.746] [table 1].
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Table [2] shows statistically significant
[P=0.003] increased percentage of changed
sound nature after treatment in group 2 [17
patients; 85%] when compared with group 1 [8
patients; 40%]. No statistically significant
difference was found between studied groups
regarding continuity of tinnitus before and after
treatment and sound nature before treatment.

Regarding measured outcomes, there was
statistically significant [p < 0.001] decreased
THI in group 1 after treatment [44.8 + 17.5]
when compared with THI before treatment [54
+ 17.5]. In addition, there was a statistically
significant [p-value < 0.001] decreased THI in
group 2 after treatment [32.3 + 16.1] when
compared with THI before treatment [58.8 +
11.8]. Comparison between both groups
revealed no statistically significant difference
regarding THI before [P = 0.289] and after
treatment [P= 0.076]. Regarding VAS of
loudness, there was a statistically significant [p-
value < 0.001] decreased VAS-L in group 1
after treatment when compared to before

treatment in the same group. Furthermore, there
was a statistically significant [p-value < 0.001]
decreased VAS-L in group 2 after treatment
when compared to before treatment in same
group. Comparison between both groups
revealed that VAS-L was significantly [P <
0.001] decreased after treatment in group 2
[4.45 + 2.01] when compared with group 1 [6.4
+ 1.04] [table 3].

Regarding severity of tinnitus questionnaire,
patients in group 2 showed significant decrease
in the frequency of symptoms regarding trouble
sleeping [P=0.016], working responsibilities
[P=0.03] and concentration efforts [P=<0.001]
as shown in table [4].

Regarding post-treatment complaints, all
patients in group 1 experienced pain and
transient increase in tinnitus loudness compared
to none in group 2. Transient vertigo was
reported among 60% in group 1 versus none in
group 2 [P=<0.001]. Three patients in group 2
felt transient external canal itching versus none
in group 1 [table 5].

Table [1]: Comparison between studied groups as regard demographic and etiological data

Age [years] Mean+SD 43.8+10.1 46.5+17.2 178% 0.565
Sex Male 8 [40%)] 14 [70%)] "
Female 12 [60%] 6 [30%)] 36 0.057
Smoking No 16 [80%] 14 [70%)] .
Yes 4 [20%] 6 [30%] gl WA
Family history Negative 14 [70%)] 11 [55%)] 0.96¢ 0.327
of tinnitus Positive 6 [30%] 9 [45%)] ' '
Etiology Meniere’s disease 4 [20%)] 6 [30%]
Idiopathic 8 [40%] 11 [55%)] )
Acute noise exposure 4 [20%)] 0 [0%] R e
Head trauma 4 [20%)] 3 [15%]
Tinnitus side Right 4 [20%)] 6 [30%]
Left 4 [20%] 3 [15%] 0.58" 0.746
Bilateral 12 [60%)] 11 [55%]

*: significant; DM: Diabetes Mellitus; HTN: Hypertension;

& Mann Whitney U test; #: Chi-square test.

Table [2]: Comparison between studied groups as regard tinnitus

Group 2 Test

P-value

[n=20]

Continuity of tinnitus before ~ Continuous 20 [100%] 20 [100%]

treatment Intermittent 0 [0%] 0 [0%]

Continuity of tinnitus after Changed 8 [40%] 6 [30%] 0.44* 0507

treatment Not changed 12 [60%)] 14 [70%] ' )

Sound nature before Humping 4 [20%)] 3 [15%]

treatment Whistling 12 [60%)] 11 [55%)] 33 0344

Roaring 4 [20%)] 3 [15%] : ‘

Ocean waves 0 [0%] 3 [15%]

Sound nature after Changed 8 [40%] 17 [85%] 8.6" 0.003*

treatment Not changed 12 [60%] 3 [15%] ' '

*: significant; & Mann Whitney U test; #: Chi-square test
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Table [3]: Comparison between studied groups regarding different outcome measurements

Test P-value

THI [before] Mean + SD 54£17.5 58.8+11.8 160 0.289
THI [after] Mean + SD 44.8+17.5 32.3+16.1 134 0.076
P value* < 0.001 <0.001
VAS [before] Mean + SD 8+0.9 7.75+1.3 182 0.640
VAS [after] Mean + SD 6.4+1.04 4.45+2.01 66 < 0.001
P value* <0.001 <0.001
*: significant P value on comparing values before and after treatment
Table [4]: Comparison between studied groups as regard studied questionnaire
Group 1 Group 2 Test P-value
[n=20] [n=20]
Because of your tinnitus, do you have Sometimes 4 [20%)] 2 [10%)] 0.78 0.376
trouble falling to sleep at night? [Before] Yes 16 [80%] 18 [90%] ' '
Because of your tinnitus, do you have No 0 [0%] 6 [30%]
trouble falling to sleep at night? [after] Sometimes 12 [60%)] 11 [55%)] 8.3 0.016
Yes 8 [40%] 3 [15%]
Does your tinnitus interfere with your job No 4 [20%)] 6 [30%)]
or household responsibilities? [Before] Sometimes 4 [20%)] 6 [30%)] 1.6 0.449
Yes 12 [60%] 8 [40%]
Does your tinnitus interfere with your job No 4 [20%)] 12 [60%)]
or household responsibilities? [after] Sometimes 12 [60%] 5 [25%] 7.02 0.03
Yes 4 [20%)] 3 [15%]
Because of your tinnitus, is it difficult for Sometimes 8 [40%] 6 [30%)] 0.44 0507
you to concentrate? [Before] Yes 12 [60%] 14 [70%)] ' '
Because of your tinnitus, is it difficult for No 0 [0%] 9 [45%)]
you to concentrate? [after] Sometimes 12 [60%] 11 [55%] 17.04 <0.001
Yes 8 [40%] 0 [0%]

Table [5]: Comparison between studied groups as regard sequelae

Group 2

[n=20]

X2

P-value

Pain 20 [100%)] 0 [0%] 40 < 0.001
Transient Vertigo 12 [60%] 0 [0%] 17.1 <0.001
Headache 4 [20%] 4 [20%] 0.0 1.0
Transient increase in tinnitus loudness 20 [100%)] 0 [0%] 40 <0.001
Transient external canal itching 0 [0%] 3 [15%] 3.2 0.072

DISCUSSION

Since there is now no single method of
tinnitus treatment that will completely eradicate
the condition everywhere, individuals are left
attempting to live with untreated tinnitus.
Different approaches have been devised by
various doctors in an effort to give tinnitus
suffers a good quality of life 241,

Tinnitus handicap inventory [THI] is a
questionnaire involving 25 questions with 3
possible answers, yes with a score 4, sometimes
with a score 2 and no with a score 0. It is a tool
of evaluation of patients before treatment and
one month after treatment % 91, In the current
study, the mean THI for group 1 before
treatment was 54 + 17.5, which dropped after
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treatment to 44.8 £ 17.5 [p < 0.001]. This was in
agreement with the results of Yener et al. [
who reported that the comparison of the THI
total score mean between the groups [control
and  intratympanic  injection]  revealed
significantly lower scores in the study group
[p=0.05] after 7 sessions of 0.5 ml of 4 mg/ml
steroid injection every day for 1 week.
Karabulut et al. 2% also reported significant
decrease in the mean total THI score after 3
sessions of 0.5 ml of 4 mg/ml steroid injection
every other day. Elzayat et al. % also agreed
that mean total THI score was lowered in study
group after treatment with 4 sessions of 1ml
injection of 8 mg/2ml dexamethasone once
weekly for one month. Furthermore, An et al.
221 reported that 74.6% of cases improved
according to evaluation with THI score with a
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parameter that improvement occurs with 20
points of THI score or more decrease after
treatment with after 4 sessions of 0.5 ml of 5
mg/ml steroid injection.

On the other hand, Shim et al. 3 findings
were against our study with only 35% of cases
achieved the improvement parameter, 20-point
decrease or more after treatment after 4 sessions
of 0.5 ml of 5mg/ml steroid injection. This
difference in results may be a result of lower
sessions, different dose or different parameters
of improvement. Also, Choi et al. 4 showed
similar findings, who considered improvement
when total THI score decreases 5 or more after
treatment after 4 sessions of 0.4 ml of 5 mg/ml
steroid injection twice weekly for two weeks.
This difference in results may be a result of
lower sessions, different dose or different
parameters of improvement.

Regarding the mean THI for group 2 before
treatment, it was 58.8 + 11.8, which turned after
treatment to 32.3 £ 16.1 [P < 0.001]. Our results
came in agreement with Chen et al. Bl in their
systematic review with meta-analysis, who
concluded that the THI scores were significantly
lowered after LLLT in 2 studies with different
measurements 25 21, Also, Gungor et al. 7]
came with the same results, where THI was
significantly lowered two weeks after treatment
with 7 sessions each for 15 minutes once daily
for one-week 5 mw and 650 nm laser. Cuda et
al. 8 also agreed with our results reporting
significant decrease in THI score after treatment
with 20 min session daily for a total of 90
sessions with 5 mw and 650 nm laser.

However, Teggi et al., ?® came against our
results reporting non-significant difference in
THI score after treatment with 20 min session
daily for a total of 90 sessions with 5 mw and
650 nm laser. Similarly, Mirvakili et al. ®% was
against our results as they reported non-
significant change in THI score 3 months after
treatment [p-value 0.85] with 20 minutes
session 3 times weekly for seven weeks with
total 20 sessions. This may be explained that a
relapse may had occurred after 3 months in
follow up as all previous studies had an
immediate, 2 week or one month follow up after
treatment.

Comparing both modalities revealed non-
significant difference regarding THI after
treatment, which indicates that none of the two
treatment methods came prior to the other.
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Visual analog scale of loudness score was
collected before and one month after treatment.
The mean VAS-L in group 1 before treatment
was 8 + 0.9 and after treatment became 6.4 +
1.04 [p < 0.001]. Our results also came in
agreement with Sakata et al. BY and Karabulut
et al. % who reported significant decrease in
mean VAS-L after treatment in injection groups
when compared with control groups. Yoshida et
al. B2 also agreed with our study and found
significant decrease in VAS-L after treatment
[P-value 0.05] with a parameter of
improvement, 2 point or more decrease in VAS.
An et al. @ also agreed with our study
reporting 74.6% of cases improved with the
same previous improvement parameter.

Cesarani et al. B agreed with our study
even when their study considered improvement
when complete resolution for grade O as regard
VAS occurs and they reported 74%
improvement after treatment with 9 sessions of
4 mg/ml steroid injection 3 times per month for
3 months.

In contrast, Shim et al. 2° came against our
results as he reported only 35% of cases
improved with non-significant results as he
considered improvement when VAS was
lowered 2 or more points after treatment. This
difference in results may be a result of lower
sessions, different dose or different parameters
of improvement.

In group 2, the mean VAS-L before
treatment was 7.75 = 1.3. and after treatment
was 4.45 = 2.01 [p < 0.001]. These results came
in agreement with Ferreira et al. 1, a systemic
review reported two studies ? %1 and found a
significant decrease in VAS-L after treatment
when compared to before treatment in study
groups [LLLT]. Gungor et al. 7 and Teggi et
al. 1 also agreed with our results.

On the contrary, Mirvakili et al. B reported
non-significant changes in VAS at three months
after treatment [p-value 0.522]. This may be
explained that a relapse may had occurred after
3 months in follow up as all previous studies
had an immediate, 2 week or one month follow
up after treatment.

Regarding sequelae, only 7 patients in group
2 had a sequel after treatment; 4 had headache
[20%] and 3 had transient external canal itching
[15%]. These data revealed that intra tympanic
steroid injection had more sequel as there was
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statistically significant [p-value < 0.001]
increased percentage of pain, transient vertigo
and transient increase in tinnitus loudness in
group 1 [20 patients, 100%] when compared
with group 2 [0 patients, 0%].

Ferreira et al. ¥ a systemic review
included 7 studies agreed with our results that
low-level laser therapy had minimal side effects
on patients and four studies reported almost no
side effects. Yener et al. ¥l was against as they
reported no side effects with intratympanic
injection, while all patients in group 1 in our
study had at least 2 significant side effects.

Limitations of our study: This was a short-
term study of a limited number of cases so long
term follow up was difficult. Chronic tinnitus
cases were difficult to collect as they mostly
lose hope of treatment and seek no help so most
of them were collected from the audiology units
[for a hearing aid] rather than outpatient clinic.

Conclusion: Low level laser therapy is more
effective and safer than intratympanic steroid
injection in treating tinnitus [chronic tinnitus
with duration more than 6 months]. Trying a
different protocol of laser therapy with bigger
number of sessions may give better results even
till tinnitus disappearance.

Conflict of Interest and Financial
Disclosure: None.
REFERENCES

1. Esmaili AA, Renton J. A review of tinnitus. Aust J
Gen Pract. 2018 Apr;47[4]:205-208. doi:
10.31128/AJGP-12-17-4420.

Lynch P, Mitton T, Killeen DE, Kutz JW,
Newcomer M. Diagnosing Pulsatile Tinnitus: A
Review of 251 Patients. Otol Neurotol. 2022 Jan
1;43[1]:128-136. doi: 10.1097/MAO.000000000-
0003370.

Makar SK. Etiology and Pathophysiology of
Tinnitus - A Systematic Review. Int Tinnitus J.
2021 Mar 1;25[1]:76-86. doi: 10.5935/0946-
5448.20210015.

4. Baguley D, McFerran D, Hall D. Tinnitus. Lancet.
2013 Nov 9;382[9904]:1600-7. doi: 10.1016/
S0140-6736[13]60142-7.

5. Chen CH, Huang CY, Chang CY, Cheng YF.
Efficacy of Low-Level Laser Therapy for
Tinnitus: A Systematic Review with Meta-
Analysis and Trial Sequential Analysis. Brain
Sci. 2020 Dec 2;10[12]:931. doi: 10.3390/
brainsci10120931.

2841

Mazurek B, Hesse G, Sattel H, Kratzsch V,
Lahmann C, Dobel C. S3 Guideline: Chronic
Tinnitus: German Society for Otorhinolaryngo-
logy, Head and Neck Surgery e. V. [DGHNO-
KHC]. HNO. 2022 Nov;70[11]: 795-827. doi:
10.1007/s00106-022-01207-4

7. Chen YW, Hsieh O, Chen YA, Chiou LL, Chang
PC. Randomized controlled clinical effectiveness
of adjunct 660-nm light-emitting diode
irradiation during non-surgical periodontal
therapy. J Formos Med Assoc. 2020 Jan;119[1 Pt
1]:157-163. doi: 10.1016/j.jfma.2019.01.010.

8. Salahaldin AH, Abdulhadi K, Najjar N, Bener A.
Low-level laser therapy in patients with
complaints of tinnitus: a clinical study. ISRN
Otolaryngol. 2012 Apr 9;2012:132060. doi: 10.
5402/2012/132060.

9. Schaffer M, Bonel H, Sroka R, Schaffer PM,
Busch M, Reiser M, Dihmke E. Effects of 780
nm diode laser irradiation on blood
microcirculation: preliminary findings on time-
dependent  T1-weighted  contrast-enhanced
magnetic resonance imaging [MRI]. J Photochem
Photobiol B. 2000 Jan;54[1]:55-60. doi: 10.
1016/s1011-1344[99]00155-4.

10. Moon TH, Lee MY, Jung JY, Ahn JC, Chang
SY, Chung PS, et al. Safety assessment of trans-
tympanic photobiomodulation. Lasers Med Sci.
2016 Feb;31[2]:323-33. doi: 10.1007/s10103-
015-1851-1.

11. Cao Z, Yue F, Huang W, Rajenderkumar D,
Zhao F. Different medications for the treatment
of Méniére's disease by intratympanic injection:
A systematic review and network meta-analysis.
Clin Otolaryngol. 2019 Jul;44[4]:619-627. doi:
10.1111/c0a.13350.

13. Yener HM, Sar1 E, Aslan M, Yollu U, Gbzen
ED, Inci E. The Efficacy of Intratympanic
Steroid Injection in Tinnitus Cases Unresponsive
to Medical Treatment. J Int Adv Otol. 2020 Aug;
16[2]:197-200. doi: 10.5152/ia0.2020.7588.

Sayoo C, Kumar S. Intratympanic Injection of
Steroid for Treatment of Tinnitus. Indian J
Otolaryngol Head Neck Surg. 2019 Nov;
71[Suppl 2]:1123-1125. doi: 10.1007/s12070-
017-1213-3.

Ata N, Erdur O, Gorguli MH, Yilmaz E. Effects
of two different local anaesthetic methods vs no
anaesthesia on pain scores for intratympanic
injections. J Laryngol Otol. 2016 Dec;130[12]:
1153-1157. doi: 10.1017/S0022215116009336.

14.

15.

16. Belhassen S, Saliba I. Pain assessment of the
intratympanic  injections: a  prospective
comparative study. Eur Arch Otorhinolaryngol.
2012 Dec;269[12]:2467-73. doi: 10.1007/s00405-

011-1897-z.



Kadah SMS, et al.

IJMA 2022 November; 4 [11]: 2835-2842

17. Battista RA. Intratympanic dexamethasone for
profound idiopathic sudden sensorineural hearing
loss. Otolaryngol Head Neck Surg. 2005 Jun;
132[6]:902-5. doi: 10.1016/j.0tohns.2005.01.024.

Raj-Koziak D, Gos E, Swierniak W, Rajchel JJ,
Karpiesz L, Niedzialek I, et al. Visual Analogue
Scales as a Tool for Initial Assessment of
Tinnitus Severity: Psychometric Evaluation in a
Clinical Population. Audiol Neurootol. 2018;
23[4]:229-237. doi: 10.1159/000494021.

Ferreira MC, de Matos IL, de Toledo IP, Hondrio
HM, Mondelli MFCG. Effects of Low-Level
Laser Therapy as a Therapeutic Strategy for
Patients With Tinnitus: A Systematic Review. J
Speech Lang Hear Res. 2021 Jan 14;64[1]:279-
298. doi: 10.1044/2020_JSLHR-20-00066.

20. Karabulut H, Acar, B, Babademez, M, Tuncay,
S, Karasen R. Intratympanically dexamethasone
injection application effects as a treatment of
tinnitus. Anatol J Clin Investig. 2009;3[3]:154-8.

Elzayat S, El-Sherif H, Hegazy H, Gabr T, El-
Tahan AR. Tinnitus: Evaluation of Intratympanic
Injection of Combined Lidocaine and
Corticosteroids. ORL J Otorhinolaryngol Relat
Spec. 2016;78[3]:159-66. doi: 10.1159/000445-
774,

An YH, Yu KK, Kwak MY, Yoon SW, Shim HJ.
Prognostic factors for the outcomes of
intratympanic dexamethasone in the treatment of
acute subjective tinnitus. Otol Neurotol. 2014
Sep;35[8]:1330-7. doi: 10.1097/MAO.00000000-
00000526.

Shim HJ, Lee ES, An YH, Kim DH. Comparison
of Long-Term Outcome of Intratympanic
Dexamethasone Therapy between Acute Noise-
Induced Tinnitus and Acute Idiopathic Tinnitus. J
Int Adv Otol. 2017 Apr;13[1]:53-60. doi: 10.
5152/ia0.2016.2632.

Choi SJ, Lee JB, Lim HJ, In SM, Kim JY, Bae
KH, Choung YH. Intratympanic dexamethasone
injection for refractory tinnitus: prospective
placebo-controlled study. Laryngoscope. 2013
Nov;123[11]:2817-22. doi: 10.1002/lary.24126.

Thabit MN, Fouad N, Shahat B, Youssif M.
Combined central and peripheral stimulation for
treatment of chronic tinnitus: a randomized pilot
study. Neurorehabil Neural Repair. 2015 Mar-

18.

19.

21.

22.

23.

24.

25.

2842

Apr;29[3]:224-33. doi: 10.1177/1545968314542-
616.

26. Mirz F, Zachariae R, Andersen SE, Nielsen AG,
Johansen LV, Bjerring P, Pedersen CB. The low-
power laser in the treatment of tinnitus. Clin
Otolaryngol Allied Sci. 1999 Aug;24[4]:346-54.
doi: 10.1046/j.1365-2273.1999.00277.X.

Gungor A, Dogru S, Cincik H, Erkul E,
Poyrazoglu E. Effectiveness of transmeatal low
power laser irradiation for chronic tinnitus. J
Laryngol Otol. 2008 May;122[5]:447-51. doi: 10.
1017/S0022215107009619.

Cuda D, De Caria A. Effectiveness of combined
counseling and low-level laser stimulation in the
treatment of disturbing chronic tinnitus. Int
Tinnitus J. 2008;14[2]:175-80. PMID: 19205171.

Teggi R, Bellini C, Piccioni LO, Palonta F, Bussi
M. Transmeatal low-level laser therapy for
chronic tinnitus with cochlear dysfunction.
Audiol Neurootol. 2009;14[2]:115-20. doi: 10.
1159/000161235.

30. Mirvakili A, Mehrparvar A, Mostaghaci M,
Mollasadeghi A, Mirvakili M, Baradaranfar M,
Dadgarnia M, Davari M. Low level laser effect in
treatment of patients with intractable tinnitus due
to sensorineural hearing loss. J Lasers Med Sci.
2014 Spring;5[2]:71-4. PMID: 25653802.

Sakata E, Ito Y, Itoh A. Clinical Experiences of
Steroid Targeting Therapy to Inner Ear for
Control of Tinnitus. Int  Tinnitus J.
1997;3[2]:117-121. PMID: 10753373.

Yoshida T, Teranishi M, Iwata T, Otake H,
Nakashima T. Intratympanic injection of
dexamethasone for treatment of tinnitus in
patients with sudden sensorineural hearing loss.
Audiol Res. 2012 Jan 9;2[1]:e2. doi: 10.4081/
audiores.2011.e2.

33. Cesarani A, Capobianco S, Soi D, Giuliano DA,
Alpini  D. Intratympanic  dexamethasone
treatment for control of subjective idiopathic
tinnitus: our clinical experience. Int Tinnitus J.
2002;8[2]:111-4. PMID: 14763222.

34. Toson RA, Khalaf MM, Seleim AM, Hassan
MA. Treatment of chronic tinnitus with low level
laser therapy. Int J PharmTech Res. 2016;9[3]:
37-45.

27.

28.

29.

31.

32.





https://ijma.journals.ekb.eg/

