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Chronic subjective tinnitus, the perception of sound without an external source for longer than six months, may be a

greatly debilitating condition for some people, and is associated with psychiatric comorbidities and high healthcare costs.
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1. Introduction

Broadly, treatment mechanisms for bothersome chronic tinnitus can be subdivided into two categories: tinnitus perception

and response to tinnitus. Treatments modulating tinnitus perception, such as electrical and magnetic stimulation, aim to

reduce or eliminate symptoms. On the other hand, tinnitus-response treatments aim to reduce the patient’s negative affect

or response to tinnitus and include cognitive behavioral therapy (CBT) and sound therapy.

The clinical guidelines for tinnitus from the AAO-HNF recommend hearing aid evaluation and CBT as options for chronic

bothersome tinnitus and present sound therapy as another potential option . The guidelines discourage the use of any

medical drug therapy, dietary supplements, or repetitive transcranial magnetic stimulation (rTMS), given the lack of

effective data at the time of the guidelines’ publication in 2014. More recent guidelines from Europe (2019) and Japan

(2020) continue to strongly recommend CBT, but provide poor to no recommendations against dietary supplements,

sound therapy, medications, rTMS, and supplements . New advances in both medical and surgical modalities for

tinnitus have been developed which may hold promise for treating this chronic condition.

2. CBT

CBT, a type of psychotherapy, is used as an intervention for a wide variety of psychiatric conditions, including anxiety,

depression, and the distress associated with tinnitus . It aims to modulate negative thoughts associated with

maladaptive behavior through reframing, using techniques like the development of positive coping skills, distraction, and

relaxation. Duration of therapy for tinnitus can range from 8 to 24 weekly sessions with a trained professional .

To date, CBT is the only intervention for tinnitus to receive strong recommendations in clinical practice guidelines, but the

benefits are primarily limited to managing tinnitus-related distress . For example, several systemic reviews and

meta-analyses have demonstrated that CBT is effective in improving patients’ negative interpretations of tinnitus, but that

its impact on anxiety or health-related quality of life may be less than that of audiological care, and that evidence of long-

term outcomes are lacking . A recent (2020) Cochrane review found that, compared to waiting or receiving no

treatment for tinnitus, CBT meaningfully improved perception of tinnitus severity (THI score) and, to a lesser extent,

measures of quality of life, anxiety, and depression . Similarly, CBT provided a greater improvement on quality of life

compared to usual audiological care and tinnitus retraining therapy, but there was no difference seen in depression and

anxiety given the lack of long-term follow-up . A randomized controlled trial (RCT) of internet-based versus in-person

CBT for patients with distressing tinnitus found that both modalities were equally effective in reducing tinnitus-related

distress measured with the TFI , although a meta-analysis of RCTs indicated that in-person CBT was more effective for

tinnitus-related quality of life . However, internet-based therapies may offer access to therapy for a larger subpopulation

of tinnitus patients, especially in the era of the COVID pandemic. Other forms of psychotherapy have also demonstrated

beneficial effects for tinnitus. For example, an RCT comparing the efficacy of mindfulness-based cognitive therapy

(MBCT) and intensive relaxation therapy for chronic, distressing tinnitus found significantly greater reductions in self-

reported tinnitus severity with MBCT, and persistent effects at 6 months of follow-up . Improvement was observed in

both tinnitus loudness and severity, along with improvements in psychological distress.
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3. Hearing Aids

As the primary risk factor for tinnitus development is hearing loss, hearing aids are also recommended for chronic tinnitus

. This relationship however is not linear and many people with tinnitus have audiometrically normal hearing while many

with severe hearing loss do not report tinnitus19. While hearing aids are recommended for patients with hearing loss and

concurrent tinnitus in all guidelines , hearing aids for tinnitus alone is given a weak recommendation due to the lack

of high-quality, robust data in the literature . Several systemic reviews investigating the efficacy of hearing aids for

tinnitus have found a lack of high-quality RCTs in the literature and noted equivocal results with a need for further studies

.

4. Sound Therapy

Sound therapy aims to reduce the intensity of tinnitus by using an external sound to distract the listener . This method

is hypothesized to promote the habituation of tinnitus and stimulate the hypoactive neural auditory pathways impacted by

hearing loss . Therapy can be offered in the form of a device providing broadband low-level white noise or noise at the

tinnitus frequency, or through a hearing aid to amplify external noise.

Numerous studies have investigated the efficacy of sound masking for managing tinnitus, although the results have been

heterogenous. A Cochrane review investigating efficacy of the masking determined that there was weak evidence to show

efficacy of sound therapy for tinnitus due to limited data and bias in the studies . An RCT assessing the impact of

masking, retraining therapy, educational counseling with hearing aids, or waiting (no intervention) on the perception of

tinnitus severity reported similar improvement in all three intervention groups at 6 and 18 months, but no improvement in

patients who waited .

5. Eye-Movement Desensitization Reprocessing

EMDR is a form of conditioning psychotherapy traditionally used for post-traumatic stress disorder and more recently

applied to tinnitus, with the most recent study published in 2018 . EMDR is hypothesized to reduce tinnitus distress via

desensitization and reprocessing of memories and images associated with negative perceptions of tinnitus . As a

newer form of therapy, few studies have investigated the efficacy of EMDR for the reduction of tinnitus-related distress,

although initial reports have been positive . Prospective trials on EMDR for chronic tinnitus have found clinically

significant benefits on quality-of-life tinnitus surveys . Further, an RCT comparing bimodal therapy with tinnitus

retraining therapy plus EMDR or tinnitus retraining therapy plus CBT found that both treatment modalities resulted in

equivalent reductions in tinnitus severity .

6. Cochlear Implantation

Cochlear implants are surgically implanted hearing prosthetics which electrically stimulate the auditory nerve and are

therapeutic options for patients with moderate to severe hearing loss, with or without tinnitus, which has not improved with

hearing aids. An estimated 68–86% of adult cochlear implant candidates also experience tinnitus . Notably,

numerous studies have reported secondary improvement or even resolution of tinnitus symptoms following cochlear

implantation, ranging from 34 to 92% of implantees . Systematic reviews and meta-analyses have similarly

described the beneficial effects of cochlear implantation on both quality of life and tinnitus symptoms, with Levy et al.

concluding that approximately 75% of implantees across 17 studies experienced improvement in tinnitus symptoms while

15% achieved complete resolution . The exact therapeutic mechanism is unclear, but it has been hypothesized that

increased afferent input to the auditory nerve from the implant may attenuate maladaptive neural activity and initiate

neuroplastic reorganization of the central auditory pathways and associated brain areas . This is supported by studies

reporting gradual improvement in tinnitus symptoms over the course of several months post-implantation .

Interestingly, however, several studies have reported worsening of tinnitus severity in a subset of patients (<5%) following

cochlear implantation . Some cochlear implantation surgeries involve the creation of a cochleostomy for electrode

insertion, and this trauma may damage remaining hair cells, potentially decreasing residual hearing and worsening

tinnitus. However, modification of the surgical technique to a less traumatic round window approach to insert the electrode

may reduce this trauma and associated risk . For example, a prospective study by Kloostra et al. assessing the post-

cochlear implantation outcomes of 44 patients (66% with preoperative tinnitus) who received either a cochleostomy or

round window approach found that 75% who achieved tinnitus cessation received the round window approach versus

cochleostomy . Thus, it is possible that a round window approach instead of a separate cochleostomy for electrode

insertion may offer advantages for patients with preoperative tinnitus, although further prospective studies are needed.
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Additionally, there is some evidence that the duration and chronicity of tinnitus prior to implantation impacts the likelihood

of tinnitus cessation, perhaps due to entrenchment of maladaptive changes . The abovementioned study by

Kloostra et al. noted that the mean time from tinnitus onset was 32.2 years for patients who did not have cessation of

tinnitus symptoms versus just 5.2 years for patients who achieved cessation . Similarly, Miyamoto et al. observed that

preoperative tinnitus duration of <20 years was significantly correlated with post-implantation improvement in tinnitus

symptoms among 78 adult implantees . While cochlear implantation remains a viable option for the treatment of tinnitus

with accompanying hearing loss, there is a risk of worsening tinnitus, and thus should be used for patients who specifically

want to improve their hearing ability.

7. Bimodal Neuromodulation

Bimodal neuromodulation, which pairs sound and electrical stimulation of peripheral nerves, is an emerging therapy for

tinnitus. Bimodal neuromodulation is thought to drive plasticity and changes in the auditory pathway (midbrain, cortex, or

brainstem) involved with tinnitus in several animal studies. Congruent with animal studies, clinical trials have also

appeared promising for chronic tinnitus, with the Food and Drug Administration (FDA) granting de novo approval for the

biomodulation wearable Lenire  in March of 2023. Lenire  is a Class IIa device delivering electrical stimulation to the

tongue with an oral device and sound stimulation. In a randomized, blinded trial of 326 patients with chronic subjective

tinnitus, the efficacy of Lenire  was tested in three separate groups with different stimulation settings. Over a 12-week

period, all intervention groups had a statistically significant reduction in tinnitus symptom severity, with sustained

therapeutic improvement seen at a 12-month follow-up. However, there were diminishing returns on the second 6 weeks

of treatment, likely due to treatment habituation. In a follow-up clinical trial, there were enhanced therapeutic benefits in

tinnitus symptom severity achieved by changing stimulation parameters during the second 6-week treatment period,

overcoming treatment habituation. Bimodal stimulation appears promising for the treatment of chronic tinnitus, with the

advantage of an FDA-approved at-home device for treatment. Further investigations will be needed to follow up long-term

therapeutic benefit past 12 months, to delineate specific stimulation patterns among tinnitus populations, and to evaluate

the effect of bimodal stimulation over a placebo in a real-world setting.

References

1. Tunkel, D.E.; Bauer, C.A.; Sun, G.H.; Rosenfeld, R.M.; Chandrasekhar, S.S.; Cunningham, E.R., Jr.; Archer, S.M.;
Blakley, B.W.; Carter, J.M.; Granieri, E.C.; et al. Clinical practice guideline: Tinnitus. Otolaryngol. Head Neck Surg.
2014, 151, S1–S40.

2. Ogawa, K.; Sato, H.; Takahashi, M.; Wada, T.; Naito, Y.; Kawase, T.; Murakami, S.; Hara, A.; Kanzaki, S. Clinical
practice guidelines for diagnosis and treatment of chronic tinnitus in Japan. Auris Nasus Larynx 2020, 47, 1–6.

3. Cima, R.F.F.; Mazurek, B.; Haider, H.; Kikidis, D.; Lapira, A.; Norena, A.; Hoare, D.J. A multidisciplinary European
guideline for tinnitus: Diagnostics, assessment, and treatment. HNO 2019, 67, 10–42.

4. Nakao, M.; Shirotsuki, K.; Sugaya, N. Cognitive-behavioral therapy for management of mental health and stress-related
disorders: Recent advances in techniques and technologies. Biopsychosoc. Med. 2021, 15, 16.

5. Jun, H.J.; Park, M.K. Cognitive behavioral therapy for tinnitus: Evidence and efficacy. Korean J. Audiol. 2013, 17, 101–
104.

6. Fuller, T.; Cima, R.; Langguth, B.; Mazurek, B.; Vlaeyen, J.W.; Hoare, D.J. Cognitive behavioural therapy for tinnitus.
Cochrane Database Syst. Rev. 2020, 1, CD012614.

7. Landry, E.C.; Sandoval, X.C.R.; Simeone, C.N.; Tidball, G.; Lea, J.; Westerberg, B.D. Systematic Review and Network
Meta-analysis of Cognitive and/or Behavioral Therapies (CBT) for Tinnitus. Otol. Neurotol. 2020, 41, 153–166.

8. Martinez-Devesa, P.; Perera, R.; Theodoulou, M.; Waddell, A. Cognitive behavioural therapy for tinnitus. Cochrane
Database Syst. Rev. 2010, 9, CD005233.

9. Beukes, E.W.; Andersson, G.; Allen, P.M.; Manchaiah, V.; Baguley, D.M. Effectiveness of Guided Internet-Based
Cognitive Behavioral Therapy vs Face-to-Face Clinical Care for Treatment of Tinnitus: A Randomized Clinical Trial.
JAMA Otolaryngol. Head Neck Surg. 2018, 144, 1126–1133.

10. McKenna, L.; Marks, E.M.; Hallsworth, C.A.; Schaette, R. Mindfulness-Based Cognitive Therapy as a Treatment for
Chronic Tinnitus: A Randomized Controlled Trial. Psychother. Psychosom. 2017, 86, 351–361.

11. Sindhusake, D.; Golding, M.; Wigney, D.; Newall, P.; Jakobsen, K.; Mitchell, P. Factors predicting severity of tinnitus: A
population-based assessment. J. Am. Acad. Audiol. 2004, 15, 269–280.

[33][34][35]

[33]

[36]

® ®

®



12. Hesse, G. Evidence and evidence gaps in tinnitus therapy. GMS Curr. Top. Otorhinolaryngol. Head Neck Surg. 2016,
15, Doc04.

13. Hoare, D.J.; Edmondson-Jones, M.; Sereda, M.; Akeroyd, M.A.; Hall, D. Amplification with hearing aids for patients with
tinnitus and co-existing hearing loss. Cochrane Database Syst. Rev. 2014, 1, CD010151.

14. Vernon, J. Attemps to relieve tinnitus. J. Am. Audiol. Soc. 1977, 2, 124–131.

15. Jastreboff, P.J. Phantom auditory perception (tinnitus): Mechanisms of generation and perception. Neurosci. Res.
1990, 8, 221–254.

16. Hobson, J.; Chisholm, E.; El Refaie, A. Sound therapy (masking) in the management of tinnitus in adults. Cochrane
Database Syst. Rev. 2012, 11, CD006371.

17. Henry, J.A.; Stewart, B.J.; Griest, S.; Kaelin, C.; Zaugg, T.L.; Carlson, K. Multisite Randomized Controlled Trial to
Compare Two Methods of Tinnitus Intervention to Two Control Conditions. Ear Hear. 2016, 37, e346–e359.

18. Wilson, G.; Farrell, D.; Barron, I.; Hutchins, J.; Whybrow, D.; Kiernan, M.D. The use of eye-movement desensitization
reprocessing (EMDR) therapy in treating post-traumatic stress disorder: A systematic narrative review. Front. Psychol.
2018, 9, 923.

19. Rikkert, M.; van Rood, Y.; de Roos, C.; Ratter, J.; van den Hout, M. A trauma-focused approach for patients with
tinnitus: The effectiveness of eye movement desensitization and reprocessing—A multicentre pilot trial. Eur. J.
Psychotraumatol. 2018, 9, 1512248.

20. Phillips, J.S.; Erskine, S.; Moore, T.; Nunney, I.; Wright, C. Eye movement desensitization and reprocessing as a
treatment for tinnitus. Laryngoscope 2019, 129, 2384–2390.

21. Luyten, T.R.; Jacquemin, L.; Van Looveren, N.; Declau, F.; Fransen, E.; Cardon, E.; De Bodt, M.; Topsakal, V.; Van de
Heyning, P.; Van Rompaey, V.; et al. Bimodal Therapy for Chronic Subjective Tinnitus: A Randomized Controlled Trial of
EMDR and TRT Versus CBT and TRT. Front. Psychol. 2020, 11, 2048.

22. Quaranta, N.; Wagstaff, S.; Baguley, D.M. Tinnitus and cochlear implantation. Int. J. Audiol. 2004, 43, 245–251.

23. Aschendorff, A.; Pabst, G.; Klenzner, T.; Laszig, R. Tinnitus in Cochlear Implant Users: The Freiburg Experience. Int.
Tinnitus J. 1998, 4, 162–164.

24. Poncet-Wallet, C.; Mamelle, E.; Godey, B.; Truy, E.; Guevara, N.; Ardoint, M.; Gnansia, D.; Hoen, M.; Saai, S.; Mosnier,
I.; et al. Prospective Multicentric Follow-Up Study of Cochlear Implantation in Adults with Single-Sided Deafness:
Tinnitus and Audiological Outcomes. Otol. Neurotol. 2020, 41, 458–466.

25. Ito, J. Tinnitus suppression in cochlear implant patients. Otolaryngol.–Head Neck Surg. 1997, 117, 701–703.

26. Miyamoto, R.T.; Bichey, B.G. Cochlear implantation for tinnitus suppression. Otolaryngol. Clin. N. Am. 2003, 36, 345–
352.

27. Di Nardo, W.; Cantore, I.; Cianfrone, F.; Melillo, P.; Scorpecci, A.; Paludetti, G. Tinnitus modifications after cochlear
implantation. Eur. Arch. Otorhinolaryngol. 2007, 264, 1145–1149.

28. Arts, R.A.; George, E.L.; Stokroos, R.J.; Vermeire, K. Review: Cochlear implants as a treatment of tinnitus in single-
sided deafness. Curr. Opin. Otolaryngol. Head Neck Surg. 2012, 20, 398–403.

29. Levy, D.A.; Lee, J.A.; Nguyen, S.A.; McRackan, T.R.; Meyer, T.A.; Lambert, P.R. Cochlear Implantation for Treatment of
Tinnitus in Single-sided Deafness: A Systematic Review and Meta-analysis. Otol. Neurotol. 2020, 41, e1004–e1012.

30. Punte, A.K.; Vermeire, K.; Hofkens, A.; De Bodt, M.; De Ridder, D.; Van de Heyning, P. Cochlear implantation as a
durable tinnitus treatment in single-sided deafness. Cochlear Implants Int. 2011, 12 (Suppl. S1), S26–S29.

31. Arts, R.A.; Netz, T.; Janssen, A.M.; George, E.L.; Stokroos, R.J. The occurrence of tinnitus after CI surgery in patients
with severe hearing loss: A retrospective study. Int. J. Audiol. 2015, 54, 910–917.

32. Richard, C.; Fayad, J.N.; Doherty, J.; Linthicum, F.H., Jr. Round window versus cochleostomy technique in cochlear
implantation: Histologic findings. Otol. Neurotol. 2012, 33, 1181–1187.

33. Kloostra, F.J.J.; Verbist, J.; Hofman, R.; Free, R.H.; Arnold, R.; van Dijk, P. A Prospective Study of the Effect of
Cochlear Implantation on Tinnitus. Audiol. Neurootol. 2018, 23, 356–363.

34. Olze, H.; Szczepek, A.J.; Haupt, H.; Forster, U.; Zirke, N.; Grabel, S.; Mazurek, B. Cochlear implantation has a positive
influence on quality of life, tinnitus, and psychological comorbidity. Laryngoscope 2011, 121, 2220–2227.

35. Olze, H.; Szczepek, A.J.; Haupt, H.; Zirke, N.; Graebel, S.; Mazurek, B. The impact of cochlear implantation on tinnitus,
stress and quality of life in postlingually deafened patients. Audiol. Neurootol. 2012, 17, 2–11.

36. Miyamoto, R.T.; Wynne, M.K.; McKnight, C.; Bichey, B. Electrical Suppression of Tinnitus via Cochlear Implants. Int.
Tinnitus J. 1997, 3, 35–38.



Retrieved from https://encyclopedia.pub/entry/history/show/115850


