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Abstract:

Introduction: Tinnitus is defined as a perception of sound without an external acoustic stimulus. 
Due to large number of causes and limited knowledge of its pathophysiology, tinnitus still 
remains an obscure symptom.
Methods: This was a cross-sectional study on 120 patients with tinnitus and sensorineural hearing 
loss who were randomly divided into two groups; one group received low-level laser and the 
second group used the same instrument but off, for 20 sessions of 20 minutes. A tinnitus handicap 
inventory (THI) and Visual Analog Scale (VAS) were used to evaluate the severity of patients’ 
symptoms. Severity and frequency of tinnitus were also determined using Audiometric tests.
Results: The average age of the 120 patients in the two groups of study were not statistically 
significantly different. The mean difference of severity of tinnitus between the two groups was 
statistically significant at the end of the study and 3 month after completion of treatment. The 
VAS and THI mean differences after the treatment were statistically significant between the 
two groups but not statistically significant after 3 months of completion the study.
Conclusion: Low level laser radiation is effective for short-term treatment of Tinnitus caused 
by sensorineural hearing loss and its impact may be reduced over the time.
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Introduction
Tinnitus is defined as a perception of sound without 

an external acoustic stimulus 1. Tinnitus which is 
disturbing and impairs daily life activities affects 3% 
to 5% of individuals 2. Epidemiological studies show 
that 32% of the adult population suffers from this disease 
and in one third of cases tinnitus is severe and affects 
individual and social life of patients 2. Tinnitus can cause 
a wide range of disorders such as sleep problems, lack 
of concentration, anxiety, irritability and depression 2. 
Due to the large number of causes of tinnitus and limited 

knowledge of its physiology, tinnitus still remains an 
obscure symptom 3. Tinnitus is classified into objective 
and subjective 2. Subjective tinnitus is more common 
and is not audible to the observer and usually arises 
from neuropsychological problems. This type of tinnitus 
is divided into three subgroups: central, conductive 
and sensorineural. In contrast, objective tinnitus can 
be detected by an observer and arises from respiratory 
disorders and muscular or vascular sources 2. Tinnitus 
may be observed in patients with two type of hearing 
loss, sensorineural and conductive hearing loss; however, 
the most common causes are noise-induced hearing loss 
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(NIHL) and presbycusis 4,5.
Different treatments have been proposed for 

tinnitus. However, there are no treatments specifically 
recommended for this purpose 6. Sedatives, antihistamines, 
anti-depressants, local anesthetics, antipsychotics and 
anti-convulsants have been used for treatment of tinnitus 
with different outcomes 7. Cognitive, behavioral 8 and 
antioxidant therapy 9 and also low level laser radiation 
have been introduced as alternative modalities for 
cochlear dysfunction and tinnitus 10.

Different usages have been known for laser in 
medicine, naming some of them: wound healing, pain 
control 11, and treating Meniere’s disease. Recently it 
has been proposed as a treatment for tinnitus 12. The 
mechanism of the effect of low-level laser therapy (LLLT) 
on tinnitus is not understood yet. Some theories have been 
proposed as probable mechanism such as increasing cell 
proliferation, growth factor secretion, and improvement 
of blood flow to inner ear 2.

The aim of the present study was to investigate the 
effect of low- level laser radiation in the treatment of 
patients with intractable tinnitus caused by sensorineural 
hearing loss.

Methods

This was a cross-sectional study on 120 patients with 
sensorineural hearing loss referred to our clinic between 
2011 and 2012. Those older than 18 years-old with tinnitus 
for more than one year due to sensorineural hearing loss 
resistant to common medical treatments entered the 
study. Those with conductive or mixed hearing loss, and 
duration of less than one year were excluded. At first, a 
complete medical history and clinical examination were 
performed. The patients’ auditory situation was evaluated 
by pure-tone audiometry (PTA) before treatment. Then, 
the patients were randomly divided into two groups, 
60 patients were placed in treatment group and another 
60 patients were placed in the control group without 
any treatment. Before the study, at the end of treatment 
period and 3 months after the study, tinnitus severity was 
evaluated by visual analog scaling (VAS) and tinnitus 

handicap inventory (THI). VAS is a 10-point scale from 
very slight 0 to intolerable 10 tinnitus according to the 
patient’s opinion (Huskisson). In THI, tinnitus is graded 
from 1 (slight) to 5 (catastrophic) from the patient’s 
answers to 25 questions (Newman).

According to the previous studies, we judged that 
improvement was significant when a decrease of at least 
two scales on the VAS were reported by the patient 10. The 
patients in treatment group were treated by low-level laser 
radiation and patients in control group were treated by 
placebo (the device was inserted inside the patient’s ear 
in off state). A low-level laser device (TINNImed, made 
in Switzerland) with intensity of 5 mW and wavelength of 
650 nm was used. This device consists of three sections 
in which laser source is placed; the tip is made from 
silicon. The tip was inserted inside the external ear canal 
and laser ray was radiated to internal ear and cochlea 
via tympanic membrane. This device does not have any 
noise or particular vibration, thus the patients are not 
aware of this issue that it is off or on. All patients were 
treated during 20 sessions, each session lasted 20 minutes 
(three sessions during each week). SPSS (ver 20) was 
used to analyze the data and P<0.05 was considered as 
significant.

Results

All of the patients completed the study. No complication 
was seen in patients due to laser radiation. The mean age 
of the participants was 39.78±5.49 years (range: 31 to 
50 years). Mean age was 41.08±5.53 and 39.43±5.05 
in treatment and control groups, respectively and the 
difference was not statistically significant (P=0.09). 
Among 60 patients in control group, 29 (48.3%) were 
females and 31 (51.7%) were males. In treatment group, 
30 patients (50%) were males and 30 (50%) were females. 
No significant statistical difference was seen between 
two groups regarding gender (P=0.85). Table 1 shows 
the assessment of tinnitus severity in two groups before, 
immediately after and 3 months after treatment.

THI grade mean was (2.73±0.79 vs. 3.01±1.12) in 
control and therapy group before beginning the study 

Three months after interventionAt the end of interventionBefore intervention
Group P-ValueMean (SD)P-ValueMean (SD)P-ValueMean (SD)

0.002
6.33 (2.16)

0.001
6.27 (1.99)

0.121
6.46 (2.07)Control 

Tinnitus Severity
5.10 (1.85)4.28 (1.66)5.69 (1.35)Laser  Therapy

0.852.43 (0.85)0.012.35 (0.84)0.112.73 (0.79)ControlTHI grading
2.40 (1.13)1.93 (0.95)3.01 (1.12)Laser Therapy

Table 1. Comparing the Tinnitus Severity and THI grading abundance rate before beginning the therapy and at the end of study in both groups.
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and there was not any significant statistical difference 
between both groups (P=0.11). At the end of study, 
significant statistical difference was seen between the 
two groups (P=0.01) and three months after the end of 
therapy, the difference between both groups was not 
significant (P=0.85).

The obtained results from VAS criterion were 
investigated and measured in three time sections and 
then were compared between both groups. Abundance 
value of at least 2 degrees’ recovery was seen in end 
of study ratio to beginning of the therapy in 18 (30%) 
patients of control group and in 34 (56%) patients of 
therapy group and significant statistical difference was 
seen between them (P=0.003), but three months after 
the end of therapy there was no statistical difference 
between the two groups (Table 2). The obtained results 
from comparing the THI and VAS criteria among the 
patients of both groups indicate that radiation of low 
level laser can lead to recovery from the patients’ tinnitus 
situation, particularly for short time, although, following 
the patients’ tinnitus situation after three months from 
end of therapy propounds this hypothesis that its effects 
decreases with passing time

Discussion

Nowadays, low level laser radiation is used for the 
treatment of peripheral and central nervous system injuries 
and also in wound repairing 11. Although, its influence 
mechanism on tinnitus has not been known well, in 
animal studies after direct radiation to Cochlea through 
Round Window, reduction in compound action potential 
amplitude has been seen 12. It seems that biological effects 
of low level laser are more than its thermal effects on 
tinnitus recovery 13. Also, lasers with various level and 
different wave lengths have been used. In this study, 
effect of low level laser radiation was investigated on 
patients’ tinnitus whose tinnitus has been created after 
sensorineural hearing loss. The results from comparing 
the tinnitus severity and also tinnitus situation by using 
THI and VAS criteria indicated that radiation of low 

level laser can affect tinnitus recovery particularly for 
short time, but its effect on tinnitus is decreased during 
time. Hahn et al. studied 120 patients who suffered from 
tinnitus and applied low level laser radiation with 200mw 
and 650 nm wave length for 10 sessions each session 
10 minutes and recovery was reported in 50.8% of the 
patients 14. Gungor et al. used low level laser radiation 
with 5mw and 650nm for 15 minutes per week on 45 
patients (18 female and 27 male) between 25 to 77 
years old (mean 55.8) with chronic tinnitus, recovery 
percentage was increased and tinnitus frequency had 
significant difference comparing both under studying 
groups (p<0.05, p=0.001) 15. In another study by Cuda et 
al. on 45 patients who suffered from tinnitus for more than 
3 years, simultaneous effect of consultation and radiation 
of low level 5mw and 650nm laser ray on chronic tinnitus’ 
recovery was assessed. THI criterion was assessed before 
and after treatment and 61% of patients in therapy group 
and 35% of patients in control group recovered 16. Shiomi 
et al. studied 38 patients with tinnitus who were resistant 
to medical treatments and they used low level laser with 
40mw and 650nm wavelength for 9 minutes, ten times 
or more per week. In this study, THI criterion was also 
used in order to assess the patients’ tinnitus and 58% of 
the under treatment patients recovered 12. The results 
from these studies are concordant with the results of 
our study, although treatment duration, the level of the 
laser and also under studied patients’ community from 
number, type and beginning time of tinnitus are different. 
It seems that the effect of low level laser radiation on 
tinnitus recovery is not so much depending on the selected 
level of laser, and technical skills are more effective on 
tinnitus recovery, such as its correct location inside ear, 
rate of patients’ cooperation and also treatment duration. 
Mirz et al. used low level 50mw laser on 49 patients 
with one or two side chronic tinnitus. In this study, a 
mean recovery up to 18% was achieved in subjective 
high situation and significant difference was not seen in 
THI and VAS criteria between patients of both groups 17. 
Nakashima et al. also performed a study on 45 patients. 
In this study, 60mw laser device was used for 6 minutes 
one time per week during 4 weeks, and the results did 
not indicate significant difference between laser receiver 
group and placebo laser receiver group 18, 19. Tauber et al. 
investigated the effect of low level laser on 35 patients 
with chronic tinnitus and sensorineural hearing loss. After 
6 months from end of treatment, only 13 patients (37%) 
of 35 patients reported decreased tinnitus height and 
there was no significant difference between two groups. 
Researchers concluded that additional large, double-blind 

At the end of the 
study

Three months after 
the end of study

Frequency Percent Frequency Percent
Control 18 30 13 21
Laser Therapy 34 56.6 16 26.6
P-Value 0.003 0.522

Table 2. Frequency distribution of tinnitus improvement rate per VAS 
(Rate of at least 2 grade improvements in VAS criterion)
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studies are needed to evaluate the effectiveness of the low 
level radiation for treatment of acute and chronic cochlear 
tinnitus 11. Teggi et al. in Sanrafael center of Milan in 
Italy, performed a study on 60 patients with tinnitus due 
to sensorineural hearing loss. In this study, no significant 
difference was seen in patients’ tinnitus situation of both 
groups (p=0.9, p=0.6 respectively) 19, 6, 11. Considering 
the present differences in the obtained results from 
various studies, it seems that whatever is important in 
determination of laser treatment method successes is the 
application of proper technical parameters, correct study 
design method and also enough time of treatment. Also, 
it seems that psychological disorders such as depression, 
anxiety, etc have an effective role on recovery or lack of 
recovery of tinnitus, thus these disorders also can affect 
the results obtained from tinnitus recovery. In this study, 
and other previous studies, the role of disorders has not 
been assessed 20.

Conclusion

The results of this study revealed that applying low 
level laser radiation could effect on recovery of patients’ 
tinnitus caused by sensorineural hearing loss. Also, 
following the patients’ tinnitus situation three months 
after the study revealed that the effect of low level laser 
on tinnitus is decreased with passing time, although 
additional studies are necessary to prove the long term 
efficacy of this treatment mode and to investigate the 
psychological disorders in improvement of tinnitus.

References

1.	Heller AJ. Classification and epidemiology of tinnitus. 
Otolaryngol Clin North Am 2003 Apr;36(2):239-48.

2.	Neri G, De Stefano A, Baffa C, Kulamarva, Di Giovanni 
P, Petrucci G, et al. Treatment of central and sensorineural 
tinnitus with orally administered melatonin and sulodexide 
personal experience from a randomized controlled study. 
Acta Otorhinolaryngol Ital 2009;29:86-91.

3.	Kapkin O, Satar B, Yetiser S. Transcutaneous electrical 
stimulation of subjective tinnitus. A placebo-controlled, 
r andomized  and  compara t ive  ana lys i s .  ORL J 
Otorhinolaryngol Relat Spec 2008;70(3):156-61.

4.	Barney R, Bohnker BK. Hearing thresholds for U.S. Marines: 
comparison of aviation, combat arms, and other personnel. 
Aviat Space Environ Med 2006; 77:53-6.

5.	Niskar AS, Kieszak SM, Holmes AE, Esteban E, Rubin C, 
Brody DJ. Estimated prevalence of noise-induced hearing 

threshold shifts among children 6 to 19 years of age: the 
Third National Health and Nutrition Examination Survey, 
1988-1994, United States. Pediatrics 2001; 108:40-3.

6.	Okhovat A, Berjis N, Okhovat H, Malekpour A, Abtahi H, 
Low-level laser for treatment of tinnitus: a self-controlled 
clinical trial . J Res Med Sci 2011;16(1):33-8.

7.	Enrico P, Sirca D, Mereu M. Antioxidants, minerals, 
vitamins, and herbal remedies in tinnitus therapy. In: Moller 
A, Langguth B, Hajak G, Kleinjung T, Cacace A, editors. 
Tinnitus: pathophysiology and treatment. Amsterdam: 
Elsevier; 2007. p. 323-30. (Progress in brain research; 
vol 166).

8.	Andersson G. Psychological aspects of tinnitus and the 
application of cognitive-behavioral therapy. Clin Psychol 
Rev 2002;22(7):977-90.

9.	Savastano M, Brescia G, Marioni G. Antioxidant therapy 
in idiopathic tinnitus: preliminary outcomes. Arch Med 
Res 2007;38(4):456-9.

10.	Araújo MF, Oliveira CA, Bahmad FM Jr. Intratympanic 
dexamethasone injections as a treatment for severe, disabling 
tinnitus: does it work? Arch Otolaryngol Head Neck Surg 
2005;131:113-7.

11.	Tauber S, Schorn K, Beyer W, Baumgartner R. Transmeatal 
cochlear laser (TCL) treatment of cochlear dysfunction: 
a feasibility study for chronic tinnitus. Lasers Med Sci 
2003;18(3):154-61.

12.	Shiomi Y, Takahashi H, Honjo I, Kojima H, Naito Y, Fujiki 
N Efficacy of transmeatal low power laser irradiation 
on tinnitus: a preliminary report Auris Nasus Larynx 
1997;24(1):39-42.

13.	Rochkind S, Nissan M, Lubart R, Avram J, Bartal A. The 
in-vivo-nerve response to direct low-energy-laser irradiation. 
Acta Neurochir (Wien) 1988;94(1-2):74-7.

14.	Hahn A, Sejna I, Stolbova K, Cocek A, Combined laser-EGb 
761 tinnitus therapy. Acta Otolaryngol Suppl 2001;545:92-3.

15.	Gungor A, Dogru S, Cincik H, Erkul E, Poyrazoglu E. 
Effectiveness of transmeatal low power laser irradiation 
for chronic tinnitus. J Laryngol Otol 2008;122(5):447-51.

16.	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.

17.	Mirz F, Zachariae B, Andersen SE, Nielsen AG, Johansen LV, 
Bjerring P, et al. [Treatment of tinnitus with low-intensity 
laser]. Ugeskr Ledger 2000; 162(25): 3607-10.

18.	Nakashima T, Ueda H, Misawa H, Suzuki T, Tominaga M, 
Ito A, et al. Transmeatal low-power laser irradiation for 
tinnitus. J Laryngol Otol 2008; 122(5):447-51.

19.	Teggi R, Bellini C, Piccioni LO, Palonta F, Bussi M. 
Transmittal low-level laser therapy for chronic tinnitus with 
cochlear dysfunction. Audiol Neurootol 2009; 14(2):115-20.

20.	Wilden L.The different response of the main symptoms of 
inner ear exhaustion to a specific high-dosage low-level 
laser therapy. Med Laser Appl 2009; 24(2):133.


