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Repetitive transcranial magnetic stimulation (rTMS) has been widely used as a promising

therapy for tinnitus. However, the exact target and stimulation sequence of rTMS that

is most effective for treating tinnitus remains unclear. Here, we report a case of a

62-year-old man with treatment-refractory tinnitus and depression whose symptoms

markedly improved after undergoing low-frequency rTMS over the right-side dorsolateral

prefrontal cortex and left auditory cortex area. Our report indicates that low-frequency

rTMS treatment that stimulates multiple brain regions sequentially is feasible and may

clinically benefit patients with tinnitus and depression.
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INTRODUCTION

Tinnitus, a perception of sound in the absence of sound stimuli, has a prevalence of between 10 and
25% in the adult population (1, 2). Approximately 6 to 25% of patients with tinnitus experience
a reduced quality of life because of tinnitus (3). The mechanisms of tinnitus are complex and
heterogeneous, and they include the auditory system, somatosensory system, or a combination of
these two systems (1). Numerous epidemiologic studies have revealed a strong association between
tinnitus and depression (4). A systematic review of 28 studies (representing 15 countries and 9,979
patients with tinnitus) revealed a median prevalence of depression of 33% (with an interquartile
range of between 19 and 49%) in patients with tinnitus (5). A brain imaging study reported the
presence of shared neural networks in depression and tinnitus (6). However, current treatments are
ineffective and unsatisfactory. Thus, the treatment response in patients with tinnitus and depression
requires verification.

Repetitive transcranial magnetic stimulation (rTMS) is a novel non-invasive brain stimulation
(NIBS) treatment that delivers a rapidly changing current through a coiled wire that is encased in
plastic and placed above the scalp. According to Faraday’s law of electromagnetic induction, the
aforementioned method creates a magnetic field across the skull that subsequently generates an
electric current in the targeted brain regions (7, 8). Studies have demonstrated the effectiveness
of rTMS for neuropsychiatric disorders, and it is approved for treatment-resistant depression
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(9, 10). Moreover, reviews have suggested that NIBS treatments
such as rTMS improve tinnitus (11, 12). In a pilot study (13) that
enrolled 11 patients with tinnitus (eight of them had depressive
symptoms), participants received their first cycle of rTMS to the
primary auditory cortex for 5 days and their second cycle of
rTMS to the primary auditory cortex and prefrontal cortex for
5 days; the researchers reported a significant improvement in
Tinnitus Handicap Inventory (THI) (14) scores in patients with
mild depression (10≤ BDI score < 16, n= 4) but not in patients
with severe depression (BDI ≥ 16).

Herein, we report a case of a 62-year-old man with severe
tinnitus and depression whose symptoms markedly improved
after receiving low-frequency (LF) rTMS to the right-side
dorsolateral prefrontal cortex and left auditory cortex.

CASE REPORT

The 62-year-old male patient presented to our brain stimulation
center in 2021 and reported chronic tinnitus since 2014.
According to the patient, he first perceived his tinnitus in both
ears and near the left ear in his head, and it presented as a
high-pitched ringing. He visited several ear, nose, and throat
(ENT) clinics but was unsatisfied with their treatments. In April
2021, his tinnitus worsened. He visited the ENT outpatient
clinic of a medical center for further evaluation. The results
of brain imaging, electroencephalogram, and audiogram were
within the normal range. The ENT physician noted that the
patient exhibited depressive and anxious mood states associated
with his refractory tinnitus. Therefore, he was referred to our
psychiatric department for further evaluation.

The patient previously worked as the chief manager of a
large company in 2014. His stress was attributed to his large
workload, and tinnitus developed, followed by the first episode
of depression with low mood, low energy, loss of interest,
insomnia, and psychomotor retardation. Suicide ideation was
also noted, but the patient denied making any suicide plans
or attempts. His tinnitus worsened with depressive symptoms.
Family history of depression and suicide attempts was noted.
He denied having a history of bipolar disorder or engaging
in alcohol or benzodiazepine abuse. A review of his medical
history revealed a diagnosis of depressive disorder based on the
Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (15). Prior medications included an adequate dose and
duration of paroxetine (20 mg/day), duloxetine (30 mg/day) and
then escitalopram (20 mg/day) with aripiprazole (5 mg/day) as
augmentation treatment. His tinnitus and depression symptoms
improved after 4 weeks of treatment. The patient’s depressive
episodes subsided, and his tinnitus becamemild and intermittent.
Medication use was discontinued after approximately 3 months
of follow-up. However, in April 2021, a depressive episode
occurred, and his tinnitus worsened. Depression with low mood,
low energy, loss of interest, insomnia, psychomotor retardation
and suicide ideation developed. He was brought to a psychiatric
clinic, and 20 mg/d of escitalopram with aripiprazole (5 mg/day)
was prescribed. However, the effects of the treatment were not
satisfactory. Another antidepressant and psychotherapy for his

depression were suggested. However, he refused antidepressants
and had insufficient time for psychotherapy. Therefore, he
was referred to our brain stimulation center for a repetitive
transcranial magnetic stimulation (rTMS) consultation.

We used the THI to evaluate the severity of his tinnitus.
The Beck Depression Inventory II (BDI-II) (16) and Hamilton
Depression Rating Scale (HAM-D) (17) were used to evaluate the
severity of his depression. The Beck Anxiety Inventory (BAI) was
used to measure the severity of his anxiety symptoms (18). He
scored 62, 40, 32, and 21 points on the THI, BDI-II, HAM-D, and
BAI, respectively.

We measured the relevant scales before and after rTMS
treatment. The patient provided signed informed consent prior
to treatment. Each treatment session comprised rTMS applied to
the right dorsolateral prefrontal cortex (R-DLPFC) and the left
auditory cortex using an Apollo TMS Therapy stimulator (MAG
& More, Germany) equipped with a figure-of-eight coil. The
stimulation parameters of the LF rTMS that was administered
were as follows: a 1-Hz 20-min train (1,200 pulses/session) at
110% of resting motor threshold was applied to the R-DLPFC
followed by a 20-min train (1,200 pulses/session) that was applied
to the left auditory area. For the dorsolateral prefrontal cortex
(DLPFC) rTMS, the coils were held by stands and tangentially
placed over the patient’s DLPFC and rotated at a 45◦ from the
midline. We performed coil localization in accordance with an
algorithm developed by Beam et al. (19). Coils were placed over
the Beam-F4 position when the R-DLPFCwas being targeted, and
they were placed halfway between T3 and T5 when the auditory
cortex was being targeted (9). The sequential stimulation of the
two regions (i.e., R-DLPFC followed by the left auditory cortex)
was performed once per day for 5 days per week for 4 weeks for a
total of 20 sessions.

After 2 weeks of therapy, the patient reported a considerable
improvement in the severity of tinnitus, depression and anxiety.
After 2 weeks, he scored 32, 18, 8, and 7 points on the THI, BDI-
II, HAM-D, and BAI. After 4 weeks, he scored 9, 19, 8, and 6
points on the THI, BDI-II, HAM-D, and BAI. Suicidal thought
disappeared after the treatment session. No clinically significant
side effects were observed (Table 1).

DISCUSSION

To the best of our knowledge, this is the first reported case of
the application of low frequency rTMS over two brain target
regions in a patient with tinnitus and depression. Our patient
exhibited significant clinical improvements after 20 treatment
sessions without any noticeable side effects.

TABLE 1 | Clinical outcomes during the rTMS treatment.

Symptoms Baseline 2nd week 4th week

THI 62 32 9

BDI-II 40 18 19

HAMD-17 32 8 8

BAI 21 7 6
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Park and his colleagues (13) enrolled 11 patients who
presented with chronic tinnitus for more than 1 year; eight
of these 11 patients had depressive symptoms (BDI score ≥

10). These patients received their first rTMS to the primary
auditory cortex for 5 days. After experiencing a tinnitus relapse
(at between 1 and 6 months after the first treatment), they
received their second rTMS to the primary auditory cortex and
prefrontal cortex. Park et al. (13) discovered that the patients
with mild depression (10 ≤ BDI score < 16, n = 4) exhibited
significant improvement in their THI scores after receiving the
second combined rTMS (1THI score= 24.5).

However, in the aforementioned study, the patients with
severe depression (BDI ≥ 16) did not exhibit a significant
improvement in their THI scores. In the case of our patient,
who had severe depression (BDI = 40, HAM-D = 32), a
remarkable improvement was achieved using combined rTMS.
Several reasons may contribute to this difference. First, the
length and number of rTMS sessions can affect the response
rate. Stimulation over a higher number of sessions may result
in greater symptom reduction (9). Our patient underwent 20
treatment sessions (24000 R-DLPFC pulses and 24000 L-auditory
cortex pulses), whereas the patients examined by Park et al.
(13) only received 5 sessions of combined rTMS to two targets.
Second, the DLPFC is more precise target than the prefrontal
cortex for depression. We targeted the DLPFC by using an
algorithm developed by Beam et al. (19). Coils were placed over
the Beam-F4 position when the R-DLPFC was being targeted.
Third, in the study conducted by Park et al., they first applied
transcranial magnetic stimulation (TMS) for 5 days to the
primary auditory cortex, but they did not apply combined rTMS
to two brain targets (primary auditory cortex+ prefrontal cortex)
in the first TMS sessions. By contrast, we applied combined
rTMS to two brain targets at the beginning of our treatment.
Furthermore, for our stimulation, the two brain targets were
the DLPFC followed by the auditory cortex. This sequence
might have prompted the initial improvement in depression and
tinnitus associated with mood states.

Studies have demonstrated that LF rTMS is a promising and
well-tolerated therapeutic strategy for chronic tinnitus. A meta-
analysis of 12 randomized controlled trials with 717 participants
revealed that active rTMS was superior to sham rTMS in terms
of its short- and long-term effects (6 months) on THI scores
(12). In their meta-analysis, the overall short-term effect of rTMS
on THI was calculated post-rTMS, and their results revealed
that the mean difference (MD) of active rTMS was −7.05 (95%
confidence interval [CI] = −11.65, −2.44), which was superior
to sham rTMS (P < 0.003). The MD for the long-term effect (6
months) after rTMS was −7.01 (95% CI = −12.85, −1.18; P =

0.02). Furthermore, LF rTMS was demonstrated as a promising
therapy for depression (9). A study reported that combined
(multisite neuromodulation) protocols that target the prefrontal
cortex and temporoparietal cortex simultaneously are effective
in reducing the severity of tinnitus (20). A network meta-
analysis examined 32 non-invasive stimulation interventions that
included TMS and transcranial direct current stimulation (tDCS)
(11). They revealed that the administration of cathodal tDCS
to the left DLPFC combined with transcranial random noise
stimulation to the bilateral auditory cortex was associated with

the greatest improvement in tinnitus severity. rTMSwith priming
led to a greater reduction in tinnitus severity relative to that
without priming. Therefore, on the basis of these studies and
our study, clinicians may consider the application of LF TMS to
multibrain areas either as a standalone treatment or for treatment
augmentation in the management of tinnitus and depression.

Several physiopathogenic hypotheses may support the
effectiveness of this combined stimulation. First, in other
studies, hyperactivation and neural synchronization of the
auditory cortex may have resulted in tinnitus (21, 22). LF TMS
may modulate the neuronal activity and synaptic plasticity
in the auditory cortex and non-auditory cortex, subsequently
improving tinnitus (23, 24). Second, the improvement in tinnitus
could be associated with the improvement in depression. We
observed that between baseline and 2 weeks of stimulation,
the improvement on the depressive level was greater (75%
improvement in HAM-D scores) than on the tinnitus level (50%
improvement). Depression may play a role in the development
and aggravation of tinnitus (25). Antidepressants such as
serotonin reuptake inhibitors improve not only depression
but also tinnitus (26, 27). Image studies have revealed that the
prefrontal cortex is involved both in the depression mechanism
and in the development of tinnitus (28, 29). Therefore, LF
rTMS over the right prefrontal cortex may improve depression-
associated tinnitus. Third, 1-Hz rTMS treatment of the
DLPFC could serve as priming for stimulation of the auditory
cortex. Bilateral transcranial direct current stimulation (tDCS)
targeting bilateral DLPFC has been shown to suppress tinnitus
significantly in 30% of patients. Their results revealed that not
only directly on the DLPFC but also indirectly on functionally
connected brain areas relevant for tinnitus (30, 31). Therefore,
the second stimulation targeting the auditory cortex of the
tinnitus network can be enhanced by the priming stimulation
over the prefrontal cortex.

However, our case report should be interpreted with caution
because of the lack of a placebo control. This case report has
several limitations. First, only one patient was evaluated. Further
studies with larger samples and a randomized designed are
required to verify the effects of the administration of LF rTMS
to the R-DLPFC and auditory cortex on tinnitus and depression.
Second, confounding factors (e.g., psychosocial stress or the
COVID-19 pandemic) should be minimized by conducting event
tracing during the treatment period.

CONCLUSION

We reported that LF rTMS to the right DLPFC and left auditory
cortex may improve severe tinnitus and depression. Future
studies with larger sample sizes and randomized, double-blind,
and placebo-controlled trials are warranted to verify our findings.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author.

Frontiers in Psychiatry | www.frontiersin.org 3 March 2022 | Volume 13 | Article 847618

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Chang et al. Transcranial Magnetic Stimulation, Tinnitus, and Depression

ETHICS STATEMENT

Ethical review and approval was not required for the study on
human participants in accordance with the local legislation and
institutional requirements. The patients/participants provided
their written informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

C-HC and W-LW drafted the initial manuscript.
Y-HS, H-YP, and C-SH provided expert opinions

and reviewed the final submitted manuscript. H-
CT critically reviewed the draft of manuscript and
approved the final submitted version manuscript. All
authors contributed to the article and approved the
submitted version.

FUNDING

This work was supported by grants from An Nan Hospital,
China Medical University Hospital (ANHRF108-15 and
ANHRF109-21).

REFERENCES

1. Bauer CA. Tinnitus. N Engl J Med. (2018) 378:1224–

31. doi: 10.1056/NEJMcp1506631

2. Panov F, Kopell BH. Use of cortical stimulation in neuropathic pain, tinnitus,

depression, and movement disorders. Neurotherapeutics. (2014) 11:564–

71. doi: 10.1007/s13311-014-0283-0

3. Eggermont JJ, Roberts LE. The neuroscience of tinnitus. Trends Neurosci.

(2004) 27:676–82. doi: 10.1016/j.tins.2004.08.010

4. Husain FT. Perception of, and reaction to, tinnitus: the depression factor.

Otolaryngol Clin North Am. (2020) 53:555–61. doi: 10.1016/j.otc.2020.03.005

5. Salazar JW, Meisel K, Smith ER, Quiggle A, McCoy DB, Amans MR.

Depression in patients with tinnitus: a systematic review. Otolaryngol Head

Neck Surg. (2019) 161:28–35. doi: 10.1177/0194599819835178

6. Cheng S, Xu G, Zhou J, Qu Y, Li Z, He Z, et al. A Multimodal meta-analysis of

structural and functional changes in the brain of tinnitus. Front HumNeurosci.

(2020) 14:28. doi: 10.3389/fnhum.2020.00028

7. Hallett M. Transcranial magnetic stimulation: a primer. Neuron. (2007)

55:187–99. doi: 10.1016/j.neuron.2007.06.026

8. Rossi S, Hallett M, Rossini PM, Pascual-Leone A, Safety of TMSCG. Safety,

ethical considerations, and application guidelines for the use of transcranial

magnetic stimulation in clinical practice and research. Clin Neurophysiol.

(2009) 120:2008–39. doi: 10.1016/j.clinph.2009.08.016

9. Lefaucheur JP, Aleman A, Baeken C, Benninger DH, Brunelin J, Di Lazzaro

V, et al. Evidence-based guidelines on the therapeutic use of repetitive

transcranial magnetic stimulation (rTMS): an update (2014-2018). Clin

Neurophysiol. (2020) 131:474–528. doi: 10.1016/j.clinph.2019.11.002

10. Cosmo C, Zandvakili A, Petrosino NJ, Berlow YA, Philip NS. Repetitive

transcranial magnetic stimulation for treatment-resistant depression: recent

critical advances in patient care. Current Treat Options Psychiatry. (2021)

11:1–17. doi: 10.1007/s40501-021-00238-y

11. Chen JJ, Zeng BS, Wu CN, Stubbs B, Carvalho AF, Brunoni

AR, et al. Association of central noninvasive brain stimulation

interventions with efficacy and safety in tinnitus management:

a meta-analysis. JAMA Otolaryngol Head Neck Surg. (2020)

146:801–9. doi: 10.1001/jamaoto.2020.1497

12. Yin L, Chen X, Lu X, An Y, Zhang T, Yan J. An updated meta-analysis:

repetitive transcranial magnetic stimulation for treating tinnitus. J Int Med

Res. (2021) 49:300060521999549. doi: 10.1177/0300060521999549

13. Park S, Park HJ, Kyeong SH, Moon IS, Kim M, Kim HN, et al. Combined

rTMS to the auditory cortex and prefrontal cortex for tinnitus control in

patients with depression: a pilot study. Acta Otolaryngol. (2013) 133:600–

6. doi: 10.3109/00016489.2012.763181

14. Newman CW, Jacobson GP, Spitzer JB. Development of the tinnitus

handicap inventory. Arch Otolaryngol Head Neck Surg. (1996) 122:143–

8. doi: 10.1001/archotol.1996.01890140029007

15. Regier DA, Kuhl EA, Kupfer DJ. The DSM-5: classification and criteria

changes.World Psychiatry. (2013) 12:92–8. doi: 10.1002/wps.20050

16. Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An

inventory for measuring depression. Arch Gen Psychiatry. (1961)

4:561–71. doi: 10.1001/archpsyc.1961.01710120031004

17. Hamilton M. Development of a rating scale for primary depressive illness. Br

J Soc Clin Psychol. (1967) 6:278–96. doi: 10.1111/j.2044-8260.1967.tb00530.x

18. Beck AT, Epstein N, Brown G, Steer RA. An inventory for measuring clinical

anxiety: psychometric properties. J Consult Clin Psychol. (1988) 56:893–

7. doi: 10.1037/0022-006X.56.6.893

19. Beam W, Borckardt JJ, Reeves ST, George MS. An efficient and accurate new

method for locating the F3 position for prefrontal TMS applications. Brain

Stimul. (2009) 2:50–4. doi: 10.1016/j.brs.2008.09.006

20. Kreuzer PM, Poeppl TB, Rupprecht R, Vielsmeier V, Lehner A, Langguth B,

et al. Individualized repetitive transcranial magnetic stimulation treatment in

chronic tinnitus? Front Neurol. (2017) 8:126. doi: 10.3389/fneur.2017.00126

21. Henry JA, Roberts LE, Caspary DM, Theodoroff SM, Salvi RJ. Underlying

mechanisms of tinnitus: review and clinical implications. J Am Acad Audiol.

(2014) 25:5–22. doi: 10.3766/jaaa.25.1.2

22. Wu C, Stefanescu RA, Martel DT, Shore SE. Tinnitus: maladaptive

auditory-somatosensory plasticity. Hear Res. (2016) 334:20–

9. doi: 10.1016/j.heares.2015.06.005

23. De Ridder D, Verstraeten E, Van der Kelen K, Mulder GD, Sunaert S, Verlooy

J, et al. Transcranial magnetic stimulation for tinnitus: influence of tinnitus

duration on stimulation parameter choice and maximal tinnitus suppression.

Otol Neurotol. (2005) 26:616–9. doi: 10.1097/01.mao.0000178146.91139.3c

24. Mennemeier M, Chelette KC, Allen S, Bartel TB, Triggs W, Kimbrell T, et al.

Variable changes in PET activity before and after rTMS treatment for tinnitus.

Laryngoscope. (2011) 121:815–22. doi: 10.1002/lary.21425

25. Langguth B, Landgrebe M, Kleinjung T, Sand GP, Hajak

G. Tinnitus and depression. World J Biol Psychiatry. (2011)

12:489–500. doi: 10.3109/15622975.2011.575178

26. Baldo P, Doree C, Lazzarini R, Molin P, McFerran DJ.

Antidepressants for patients with tinnitus. Cochrane Database

Syst Rev. (2006) 4:CD003853. doi: 10.1002/14651858.CD00385

3.pub2

27. Robinson SK, Viirre ES, Stein MB. Antidepressant therapy in

tinnitus. Hear Res. (2007) 226:221–31. doi: 10.1016/j.heares.2006.

08.004

28. Seydell-Greenwald A, Leaver AM, Turesky TK, Morgan S, Kim HJ,

Rauschecker JP. Functional MRI evidence for a role of ventral prefrontal

cortex in tinnitus. Brain Res. (2012) 1485:22–39. doi: 10.1016/j.brainres.2012.

08.052

29. Araneda R, Renier L, Dricot L, Decat M, Ebner-Karestinos D,

Deggouj N, et al. A key role of the prefrontal cortex in the

maintenance of chronic tinnitus: an fMRI study using a Stroop

task. Neuroimage Clin. (2018) 17:325–34. doi: 10.1016/j.nicl.2017.

10.029

30. Vanneste S, De Ridder D. Bifrontal transcranial direct current stimulation

modulates tinnitus intensity and tinnitus-distress-related brain activity.

Eur J Neurosci. (2011) 34:605–14. doi: 10.1111/j.1460-9568.2011.0

7778.x

31. Siebner HR, Lang N, Rizzo V, Nitsche MA, Paulus W, Lemon

RN, et al. Preconditioning of low-frequency repetitive transcranial

magnetic stimulation with transcranial direct current stimulation:

evidence for homeostatic plasticity in the human motor cortex.

Frontiers in Psychiatry | www.frontiersin.org 4 March 2022 | Volume 13 | Article 847618

https://doi.org/10.1056/NEJMcp1506631
https://doi.org/10.1007/s13311-014-0283-0
https://doi.org/10.1016/j.tins.2004.08.010
https://doi.org/10.1016/j.otc.2020.03.005
https://doi.org/10.1177/0194599819835178
https://doi.org/10.3389/fnhum.2020.00028
https://doi.org/10.1016/j.neuron.2007.06.026
https://doi.org/10.1016/j.clinph.2009.08.016
https://doi.org/10.1016/j.clinph.2019.11.002
https://doi.org/10.1007/s40501-021-00238-y
https://doi.org/10.1001/jamaoto.2020.1497
https://doi.org/10.1177/0300060521999549
https://doi.org/10.3109/00016489.2012.763181
https://doi.org/10.1001/archotol.1996.01890140029007
https://doi.org/10.1002/wps.20050
https://doi.org/10.1001/archpsyc.1961.01710120031004
https://doi.org/10.1111/j.2044-8260.1967.tb00530.x
https://doi.org/10.1037/0022-006X.56.6.893
https://doi.org/10.1016/j.brs.2008.09.006
https://doi.org/10.3389/fneur.2017.00126
https://doi.org/10.3766/jaaa.25.1.2
https://doi.org/10.1016/j.heares.2015.06.005
https://doi.org/10.1097/01.mao.0000178146.91139.3c
https://doi.org/10.1002/lary.21425
https://doi.org/10.3109/15622975.2011.575178
https://doi.org/10.1002/14651858.CD003853.pub2
https://doi.org/10.1016/j.heares.2006.08.004
https://doi.org/10.1016/j.brainres.2012.08.052
https://doi.org/10.1016/j.nicl.2017.10.029
https://doi.org/10.1111/j.1460-9568.2011.07778.x
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Chang et al. Transcranial Magnetic Stimulation, Tinnitus, and Depression

J Neurosci. (2004) 24:3379–85. doi: 10.1523/JNEUROSCI.5316-0

3.2004

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 Chang, Wang, Shieh, Peng, Ho and Tsai. This is an open-access

article distributed under the terms of the Creative Commons Attribution License (CC

BY). The use, distribution or reproduction in other forums is permitted, provided

the original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Psychiatry | www.frontiersin.org 5 March 2022 | Volume 13 | Article 847618

https://doi.org/10.1523/JNEUROSCI.5316-03.2004
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	Case Report: Low-Frequency Repetitive Transcranial Magnetic Stimulation to Dorsolateral Prefrontal Cortex and Auditory Cortex in a Patient With Tinnitus and Depression
	Introduction
	Case Report
	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References


