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KEYWORDS tinnitus although there is no definitive cure for it. This report describes the use of
acupuncture; acupuncture in the treatment of a 71-year-old woman with chronic neck pain who suf-
cervical trigger point; fered from a left-sided tinnitus for 2 years as well. The tinnitus and neck pain severity
neck pain; was rated as 7 and 6, respectively, on a numeric rating scale of 10. On examination,
somatosensory tinnitus she had restricted cervical range of motion and several myofascial trigger points in cer-

vical muscles. Audiometric tests of the patient were normal. She received trigger point
acupuncture of cervical muscles twice per week for 10 sessions. Her tinnitus completely
disappeared after the third session and did not return during the 5-year follow-up. Her
neck pain intensity also decreased to 1 on the numeric rating scale after 10 sessions.
Based on the results of this study, direct trigger point acupuncture of cervical muscles
may be beneficial in the treatment of somatic tinnitus with a long-duration effect.

1. Introduction patient. Tinnitus is a symptom of an underlying condition,
such as age-related hearing loss, ear injury, or a circulatory
Tinnitus is a common symptom defined as sound  System disorder. The prevalence of tinnitus has reported to

perception in the absence of sound input external to the be 20.7—24.2% in the general population [1,2].
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The prevalence of tinnitus and the rates of annoying
tinnitus increase with age and also are associated with
some factors such as gender, history of smoking, and
hearing loss [1].

There are two kinds of tinnitus, subjective and objec-
tive. Objective tinnitus accounts for less than 1% of cases
[3] and involves the perception of an internal sound such as
a bruit [4].

Subjective tinnitus is the most common type and is
audible only to the patient [3]. It can be caused by
problems in the outer, middle, or inner ear. It can also
be caused by problems with the auditory nerves or the
part of the brain that interprets nerve signals as sound.
Subjective tinnitus is classified as otologic, toxicologic,
somatic (temporomandibular joint dysfunction, head or
neck injury), traumatic, neurologic, infectious, and
metabolic [5].

Cervicogenic somatic tinnitus (CST) is related to the
somatosensory system of the cervical spine [6]. The prev-
alence of CST is unknown, but in a highly selected group of
patients with chronic tinnitus, as many as 43% of patients
had CST [7]. It is associated with activation of the so-
matosensory, somatomotor, and visual motor systems.
Although it seems common, its pathophysiology, assess-
ment, and treatment are not well defined [8]. The loudness
or intensity of this type of tinnitus can be changed by
sensory or motor stimuli such as muscle contractions, me-
chanical pressure on myofascial trigger points, trans-
cutaneous electrical stimulation, or joint movements [9].
Prevalence of neck dysfunction in patients with CST is more
than that in patients suffering from other forms of chronic
subjective tinnitus [7].

Various physical treatments have been used for so-
matosensory cervicogenic tinnitus.

Cervical physical therapies such as exercise, trans-
cutaneous electrical nerve stimulation, manipulations of
the cervical spine and trigger point deactivation by
ischemic compression, and steroid and lidocaine injection
have been used in previous studies and may have a poten-
tial effect in treatments of somatic tinnitus [6,10-13].

In a single case with chronic subjective tinnitus that
lasted 20 years, the condition completely disappeared
within 4 weeks of an intermittent short-time application of
the cervical collar [14].

Mechanical treatments of the cervical spine and jaw
focused on normalizing cervical spine mobility through re-
petitive movements, joint mobilization, and soft tissue
massage have been shown to be effective on improving
somatosensory tinnitus on a 42-year-old man [15].

Some previous studies demonstrated the beneficial ef-
fect of traditional Chinese acupuncture and electro-
acupuncture in the treatment of different types of
subjective tinnitus [16-18]. A recent trial did not find more
benefits of scalp and periauricular electroacupuncture in
the treatment of somatic tinnitus compared with non-
somatic tinnitus [19].

At present, there is a lack of studies that examine the
effect of either traditional Chinese or Western acupuncture
in treatment of CST. Here, we report a patient with a 2-year
history of somatosensory tinnitus who was effectively
treated by trigger point acupuncture of cervical muscles
with a 5-year follow-up.

2. Case presentation

A 71-year-old woman was referred from the hearing
clinic to physical medicine and rehabilitation clinic with a
complaint of continuous left-sided tinnitus for two years.
She described her tinnitus as a “ringing” sound. She also
suffered from nonradicular neck pain since about 20 years
ago, which had worsened progressively over the past
2 years. Her neck pain and tinnitus was more intense to-
ward the end of the day. The tinnitus and neck pain severity
was rated as 7 and 6, respectively, on a numeric rating scale
(NRS) of 10. She had not been able to sleep on her left side
for 2 recent years owing to pain and significant limitation in
cervical left bending and rotation. She denied any upper
extremity symptoms, hearing loss, vertigo, headache, or
temporomandibular joint disorder. She suffered from blood
hypertension disease since 15 years. Her hypertension was
controlled by metoprolol. She took the nonsteroid antiin-
flammatory drug when her neck pain was worse and regu-
larly for the previous two weeks. She reported that her pain
decreased to some degree by taking nonsteroid antiin-
flammatory drugs, but they were not effective on her
tinnitus.

Palpation of the neck revealed localized tenderness of
the C3 to C7 joint, more severe in the left side, and several
myofascial trigger points within the left and also the right
upper trapezius muscles. Cervical spine range of motion
(ROM) was restricted in extension and notably in left rota-
tion and bending. Examination did not find any tenderness
or movement asymmetry in the temporomandibular joint.
Upper extremity neurologic examinations were unremark-
able for motor, reflex, and sensory testing. Cranial nerve
and cerebellar examination was normal [20].

Her pure tone audiometry, speech recognition test,
and tympanograms ordered by an otolaryngologist yiel-
ded normal results. She also had a normal brain mag-
netic resonance imaging scan. Cervical spine radiographs
revealed mild to moderate discogenic spondylosis at C4
to C7.

Based on her signs, symptoms, and diagnostic tests, she
was diagnosed with chronic cervical spondylosis. She
received trigger point acupuncture twice per week in
trigger points of the bilateral upper trapezius and cervical
muscles including the splenius capitis, semispinalis capitis,
sternocleidomastoid, levator scapula, and suboccipitals
(Fig. 1).

Dong Bang disposable stainless steel needles (0.25 mm x
40 mm) were inserted into the skin over the trigger point
and then to a depth of 15—20 mm into the muscle. The
"sparrow pecking” technique was used to elicit a local
muscle twitch response. The needle was then left for a
further 15—20 minutes.

The NRS score of her tinnitus decreased to 4 after the
first session of acupuncture and 0 after the third session.
The acupuncture treatment continued to Session 10 when
she rated her neck pain intensity 1 on the NRS in 2
consecutive sessions. She also demonstrated significant
objective improvements in the cervical ROM.

In addition, she received education about neck and
shoulder exercises (stretching and also strengthening) to
perform regularly at home. She presented to our clinic two
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Figure 1 Location of trigger point acupuncture. The points
were located in the bilateral upper trapezius and cervical
muscles including the splenius capitis, semispinalis capitis,
sternocleidomastoid, levator scapula, and suboccipitals.

times for treatment of mild neck pain without experiencing
tinnitus in the 5-year follow-up.

3. Discussion

This case report describes a patient diagnosed with
cervical spondylosis who was treated with 10 sessions of
trigger point acupuncture in cervical muscles.

Besides improvement of neck pain and ROM, the tinnitus
of our patient was hypothesized to have been caused by
cervical dysfunction which disappeared after 3 sessions of
treatment.

A wide range of treatments including drugs, physical
modalities, manual treatments, and exercise are used
inTreatment of chronic neck pain. Previous studies have
also shown the benefit of trigger point acupuncture in the
cervical muscles for the treatment of neck pain caused by
cervical spondylosis [21-22].

Somatic tinnitus is defined as tinnitus in which forceful
contractions of jaw and neck muscles modulate its psy-
choacoustic attributes [19].

Similar to chronic neck pain treatments, various physical
therapies have been proposed for the treatment of so-
matosensory tinnitus although there is no definitive cure for
it. There are positive effects of cervical manual

mobilization, exercise therapy, trigger point deactivation,
and also the cervical collar on tinnitus severity regarding
cervical spine treatment [9-14,23].

A physiological explanation for the effect of neck and
jaw treatment on tinnitus is the connection between the
somatosensory system of the cervical spine and temporo-
mandibular joint with the central auditory system and more
specifically with dorsal cochlear nuclei by afferent fibers.
This makes the somatosensory system able to influence the
auditory system by altering the spontaneous rates or syn-
chrony of firing of neurons and leads to changes in the in-
tensity and the character of the tinnitus [24-25].

Although the efficacy of traditional Chinese acupuncture
and electroacupuncture has been shown in patients with
tinnitus by some studies [16-18], studies regarding efficacy
of acupuncture on somatic tinnitus are lacking.

It is believed that somatically induced tinnitus is a sub-
group responsive to somatosensory-based treatments
including acupuncture. However, one prospective study
that compared the effect of acupuncture on 2 groups of
patients with somatic or nonsomatic tinnitus did not find
higher efficacy of scalp and periauricular electro-
acupuncture in either group [19].

Laser therapy, pressure release, transcutaneous elec-
trical nerve stimulation, acupuncture, and manipulation
are scientifically supported treatments for myofascial
trigger point relief [26].

Trigger point deactivation by ischemic compression and
also injection of steroid and lidocaine have been adminis-
trated in the treatment of somatic tinnitus [12-13]. Wyant
[13] described two patients, one with tinnitus and occipital
headache and the other with tinnitus and cervical pain. In
both patients, tinnitus and pain were relieved after in-
jections of steroid and lidocaine into trigger points of the
cervical region. A double-blind placebo-controlled random-
ized clinical trial on 71 patients with tinnitus and myofascial
pain syndrome showed a significant decrease in tinnitus and
pain intensity from trigger point deactivation of cervical
muscles by 10 sessions of digital pressure release [12].

There is difference between the acupuncture ap-
proaches in treatment of myofascial trigger points: indirect
needling approach whereby the myofascial trigger points
themselves were not needled (superficially at a subcu-
taneous level or the site of classic acupuncture) and direct
needling approach (inserting needles and leaving them in
situ for a while or sparrow pecking technique) [27].

Data regarding diagnosis and treatments of somatic
tinnitus are scarce. The preliminary findings have shown
positive effects of different physical therapy approaches
focusing on the neck and jaw musculature and bone. To the
best of our knowledge, the benefit of direct trigger point
acupuncture of cervical muscles on somatic tinnitus with a
long-duration effect was shown in the present case for the
first time. However, this finding needs to be assessed by
further large clinical trials.

4. Conclusion

Somatosensory tinnitus is a cause of subjective tinnitus
that should be taken into account in patients with signs and
symptoms of cervical spondylosis, especially those with
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normal audiometric tests. Furthermore, acupuncture in
trigger points of cervical muscles may be an effective
treatment.

Disclosure statement

The authors declare no conflict of interest.

References

[1] Kim HJ, Lee HJ, An SY, Sim S, Park B, Kim SW, et al. Analysis of
the prevalence and associated risk factors of tinnitus in
adults. PLoS One 2015;10(5).

[2] Mezei N, Enache R, Sarafoleanu C. Tinnitus in elderly popu-
lation: clinic correlations and impact upon Quality of life. J
Med Life 2011;4(4). 412e6. 14.

[3] Folmer RL, Martin WH, Shi Y. Tinnitus: questions to reveal the
cause, answers to provide relief. J FamPract 2004;53(7).
532e40.

[4] Sismanis A. Pulsatile tinnitus. Otolaryngol Clin North Am 2003;
36(2):389—402.

[5] Yew KS. Diagnostic Approach to Patients with Tinnitus. Am
Fam Physician 2014;89(2). 106e13.

[6] Michiels S, Van de Heyning P, Truijen S, Hallemans A, De
Hertogh W. Does multimodal cervical physical therapy
improve tinnitus in patients with cervicogenic somatic
tinnitus? Man Ther 2016;26. 125e31.

[7] Michiels S, De Hertogh W, Truijen S, Van de Heyning P. Cervical
spine dysfunctions in patients with chronic subjective
tinnitus. Otol Neurotol 2015;36(4). 741e5.

[8] Haider HF, Hoare DJ, Costa RFP, Potgieter |, Kikidis D,
Lapira A, et al. Pathophysiology, Diagnosis and Treatment of
Somatosensory Tinnitus. Front Neurosci 2017;11:207—28.

[9] Oostendorp RA, Bakker |, Elvers H, Mikolajewska E, Michiels S, De
Hertogh W, et al. Cervicogenic somatosensory tinnitus: An indi-
cation for manual therapy plus education? Man Ther 2016;23.
120e3.

[10] Amanda B, Manuela M, Antonia M, Claudio M, Gregorio B. Pos-
turography measures and efficacy of different physical treat-
ments in somatic tinnitus. Int Tinnitus J 2010;16(1):44—50.

[11] Latifpour DH, Grenner J, Sjodahl C. The effect of a new
treatment based on somatosensory stimulation in a group of
patients with somatically related. tinnitus 2009;15(1). 94e9.

[12] Rocha CB, Sanchez TG. Efficacy of myofascial trigger point
deactivation for tinnitus control 2012;78(6). 21e6.

[13] Wyant GM. Chronic pain syndromes and their treatment. Il.
Trigger points 1979;26(3). 216e9.

[14] Bechter K, Wieland M, Hamann GF. Chronic Cervicogenic
Tinnitus Rapidly Resolved by Intermittent Use of Cervical
Collar. Front Psychiatry 2016;23(7):43.

[15] Cherian K, Cherian N, Cook C, Kaltenbach JA. Improving
tinnitus with mechanical treatment of the cervical spine and
jaw. J Am Acad Audiol 2013;24(7). 544e55.

[16] Naderinabi B, Soltanipour S, Nemati S, Saberi A, Patastesh S.
Acupuncture for chronic nonpulsatile tinnitus: A randomized
clinical trial. Caspian J Intern Med 2018;9(1):38—45.

[17] Doi MY, Tano SS, Schultz AR, Borges R, de Moraes Marchiori LL.
Effectiveness of acupuncture therapy as treatment for
tinnitus: a randomized controlled trial. Braz J Otorhinolar-
yngol 2016;82(4). 458e65.

[18] Tan KQ, Zhang C, Liu MX, Qiu L. Comparative study on ther-
apeutic effects of acupuncture, Chinese herbs and Western
medicineon nervous tinnitus. Zhongguo Zhen Jiu 2007;27(4).
249e51.

[19] Low WK, Rangabashyam MS, Cui SL, Dsouza VD, Ong CS,
Teng SW, et al. Is Electroacupuncture Treatment More Effec-
tive in Somatic Tinnitus Than in Nonsomatic Tinnitus? Med
Acupunct 2017;29(3). 138e44.

[20] Biller J, Gruener G, Brazis P. DeMyer’s The Neurologic Exam-
ination: A programmed Text. seventh edition. McGraw Hill
Professional; 2017.

[21] Itoh K, Katsumi Y, Hirota S, Kitakoji H. Randomised trial of
trigger point acupuncture compared with other acupuncture
for treatment of chronic neck pain. Complement Ther Med
2007;15. 172e9.

[22] Ma C, Wu S, Li G, Xiao X, Mai M, Yan T. Comparison of
miniscalpel-needle release, acupuncture needling, and
stretching exercise to trigger point in myofascial pain syn-
drome. Clin J Pain 2010;26(3). 251e7.

[23] Michiels S, Naessens S, Heyning PV, Braem M, Visscher CM,
Gilles A, et al. The Effect of Physical Therapy Treatment in
Patients with Subjective Tinnitus: A Systematic Review. Front
Neurosci 2016;10:545.

[24] Zhan X, Pongstaporn T, Ryugo DK. Projections of the second
cervical dorsal root ganglion to the cochlear nucleus in rats. J
Comp Neurol 2006;496(3). 335e48.

[25] Shore S, Zhou J, Koehler S. Neural mechanisms underlying
somatic tinnitus. Prog Brain Res 2007;166. 107e23.

[26] Vernon H, Schneider M. Chiropractic management of myo-
fascial trigger points and myofascial pain syndrome: a sys-
tematic review of the literature. J Manipulative Physiol Ther
2009;32(1):14—24.

[27] Tough EA, White AR. Effectiveness of acupuncture/dry
needling for myofascial trigger point pain. Phys Ther Rev 2013;
16(2). 147e55.


http://refhub.elsevier.com/S2005-2901(19)30003-2/sref1
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref1
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref1
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref2
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref2
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref2
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref3
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref3
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref3
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref4
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref4
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref4
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref5
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref5
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref6
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref6
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref6
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref6
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref7
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref7
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref7
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref8
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref8
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref8
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref8
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref9
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref9
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref9
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref9
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref10
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref10
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref10
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref10
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref11
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref11
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref11
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref12
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref12
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref13
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref13
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref14
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref14
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref14
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref15
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref15
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref15
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref16
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref16
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref16
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref16
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref17
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref17
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref17
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref17
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref18
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref18
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref18
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref18
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref19
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref19
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref19
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref19
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref20
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref20
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref20
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref21
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref21
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref21
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref21
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref22
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref22
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref22
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref22
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref23
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref23
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref23
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref23
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref24
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref24
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref24
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref25
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref25
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref26
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref26
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref26
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref26
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref26
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref27
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref27
http://refhub.elsevier.com/S2005-2901(19)30003-2/sref27

	Cervical Trigger Point Acupuncture for Treatment of Somatic Tinnitus
	1. Introduction
	2. Case presentation
	3. Discussion
	4. Conclusion
	Disclosure statement
	References


