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Abstract

Summary

The connection of tinnitus and muscular tension was investigated. The study was planned to search a possibility to treat tinnitus by treating muscular
tension, the coincidence of these two was found during muscle tension treatments.

This was known about the subject:

178 tinnitus patients were treated during 1991-1993 in Imatra Honkaharju hospital for tinnitus. They were asked to take part in an open treatment study.

Tinnitus is a common symptom and it correlates often with hearing problems and other aural disorders

39 patients served as controls. Hearing was measured with audiometer and tinnitus was homed-in with audiometer after patient description of the

There are many ways to measure tinnitus, the measurements are usually repeatable

tinnitus type. Tinnitus was classified by sound/ ear, not by the patients with tinnitus. Thus a patient with bilateral tinnitus was classified as 2 tinnitus

Trigger-points are hyperirritable spots in the tissues. They are locally tender, if compressed, and able to refer pain and autonomic

cases, one tinnitus in right ear, another in left ear. Thus more tinnitus measurements than patients with tinnitus were achieved. Tinnitus was treated

phenomena

with cold spray stretching and trigger point injection with lidocain 1% local anesthetic. The number of tinnitus treatment settings varied from 1 to 56,
the time between treatments was from 4 to 40 days. A high pitched ringing sound was most common: 51 cases in right ear and 58 cases in left ear in the

These facts were found in this study:

treatment group and 10 cases in right and 11 cases in left ear in the control group.
Results: Tinnitus changed statistically during the treatments. Before the first treatment the medium tinnitus in right ear was 47.2 dB, and 30 minutes
after treatment it was 42dB, p<0.01. The medium left ear tinnitus, changed likewise from 47.5 dB to 43.4 dB, p<0.001. Same phenomenon occurred in

Tinnitus can be classified as one-ear symptom, not just one- patient symptom

every treatment. Part of tinnitus changes took place during the post-treatment days and part of the effect occurred after a week from the treatment. After

A part of tinnitus symptoms are manageable by treating muscular tension with trigger point injections. The same reaction (change of

the first treatment a temporary relief of tinnitus occurred in 51% of the right ear tinnitus and 44% of the left ear tinnitus. Because a part of patients had

tinnitus) follows the treatment, if tinnitus reappears later.

bilateral relief of tinnitus and others had no effect, could be assumed, that one third of patients had benefit from the treatment. Women had different

Tinnitus is modified by things, that rise human irribtability. Musculat tension, stress, coffein, temperature changes and alcohol are

tinnitus than men; male patients reported more ringing tinnitus and female had a broader spectrum of tinnitus sounds. Women had more benefit from the

possible causes. The fluctuation of tinnitus can be explained by the influence of autonomic nervous system.

treatment.

The female tinnitus differs statistically from the male tinnitus. The male suffer mostly from ringing tinnitus and the female have chirping

Conclusion: Muscular tension affects tinnitus sounds and tinnitus can be generated from tense muscles from the area around ear and neck. Tinnitus can

tinnitus. Trigger point injections influence more to chirping and humming tinnitus than to ringing tinnitus, thus the female tinnitus

be treated by relieving muscular tension in trigger points in these areas. Autonomic nerves may play a part in this phenomenon.

benefited more from the treatment.

The Matherial and methods
The study group consisted of 108 female and 74 male, aged 18–84 years mean age 60.4 years.

Results

The control group consisted of 39 people, 21 female and 18 male, aged 30–77 years, mean age

Anamnestic results

60.0 years. I did a normal otorhinolaryngological study for the patients. The hearing was measured

The number of tinnitus sounds/
place

by audilogy technician with audiometer. Tinnitus was measured by homing-in the right tone with
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audiometer after the patient had descibed the type of tinnitus. Sometimes masking tones were used,
if tinnitus was not a narrow-band type. When the tinnitus type was found, the loudness was measured
going up and down the volume until the same loudness was found. If tinnitus sounds differed from ear
to ear, both ears were measured separately and also tinnitus sensed outside the ears (for instance
in the scull) was measured separately. If 2 different tinnitus sound was sensed in the same place,

The description of T1 sound/ sex
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they were both measured and the louder one marked T1 (tinnitus 1) and milder T2 (tinnitus 2). So
%
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2

the most measured patients had 6 tinnitus sound measured, 2 in the left ear, 2 in the right ear and 2
sensed in the scull.
I palpated the neck area by hands and the side with more trigger points in the muscles was classified
having more tension. Trigger-points were first searched and then I stretched with the Fluori-Methanecold spray (Gebauer Company, Cleveland Ohio) the muscles in the whole neck area, also the
contralateral side in case of unilateral tinnitus. The stretching was accomplished to one muscle at a
time. After spraying with the cold spray on the way of muscle fibres, the muscle was stretched and

Pretreatment measurements

then the muscle was warmed with a warm moist towel. After streching and warming was completed,
I injected lidocain 1 % solution (Lidocain Orion Finland) to the palpable still hard tender muscular

The mean hearing of the speech level did not differ and was 24 dB in the right side and 25 dB in the left side. The maxium

points. The retreatment was performed after 1 to 3 weeks, and after that if needeed. Usually at least

decrease of hearing was at 6000 Hz:n frequency, mean hearing 51 dB right and 52 dB left.

2 treatment setting were accomplished and, if it was impossible, the patient was dropped out from the

The mean tinnitus volumes of the treatment group were 43 dB / 4450 Hz in the right ear and 46 dB / 3774 Hz left ear. The

study. The exception was 3 patients, whose tinnitus disappeared after the first session. 100 patients

mean tinnitus volumes of the control group were 47 dB/ 5375 Hz in the right ear and 33 dB / 3230 Hz in the left ear.

were treated twice, 32 patients 3 times, 19 patients 4 times ja 5 patients were treated 6 times or

Fig 5. The most important injected points, side view

The treatment results during treatment sessions

more.
The medium interval between the first and second treatment was19.2 days and between the second
and the third treatment 62.2 days. The number of injected trigger points varied. During the first

The change of tinnitus during the treatment sessions are presented in figure 1 and 2.

treatment session the medium number of injected points was 4.9 injections/ patient, during the
second treatment session 7 injections/ patient. The mostly injected trigger points are shown in Fig. 5
and Fig. 6. The medium amount of Lidocain 1 % used during the first treatment session was 1.8 ml,
The change of the measured tinnitus during treatments, both ears 30 minutes after treatment

during the second treatment 2.8 ml.
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The statistics
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Tinnitus was measured before the treatment and 30 minutes after the treatment and also about six
months after the last treatment session. If the left ear and right ear tinnitus sounds were different, the

60
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measurement was done from both ears, but if they were identical, only one side was measured. If a
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patient had left-sided tinnitus, it was recorded 1 sound in the left ear, 0 sound in the right ear. Bilatral
tinnitus cases were recorded: 1 sound in the right ear, 1 sound in the left ear. The recording system
helped to analyze those cases, when the tinnitus in one ear disappeared, but the tinnitus in the other
ear did not. Patients were interviewed before the treatment sessions and after the treatment sessions
were all done. The measurements and answers were analyzed with the SPSS. Chi-square analysis

10

was used in the comparison between the treatment and control groups and the responders and nonresponders. The Student’s t-test was used for the paired data. In searching the outcome variables,
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logistic regression was used with chi-square analysis.

Discussion
In other tinnitus studies the phenomen has been characterized by the patients suffering from tinnitus.
We reported the tinnitus in the right ear or the tinnitus in the left ear and their fluctuations. If we had
used the traditional way of reporting tinnitus, only part of the fluctuations could have been reported.
The change of tinnitus during the treatments, both ears late changes

In some cases one ear responded to the treatment and other did not. Some of the tinnitus sounds
could be measured, others were hard to characterize. Because of our different way to report tinnitus,

120

we had more tinnitus, than we had patients. The difference makes hard to do comparisons to other
studies.

100

Fig 6. The most important injected points, back view

80

Number of cases
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The male tinnitus was more often ringing and female had equal number of ringing and chirping. A
similar difference of tinnitus character between the sexes was found also by Stouffer.

Increased
No change
Diminished
Disappeared
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Tinnitus was more common in the left ear, and the most common description of tinnitus was ringing.

The treatment was done with Fluori-Methane vapocoolant spray and lidocain injections. Lidocain is
known to suppress tinnitus, if administred intravenously . The treatment results of this study can not,
however, explain by lidocain itself. The possible accidental intravenous administration was avoided
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by controlling repeatedly the place of the needle. The amount of lidocain was also small to cause the
treatment effects by itself even if it had been injected intravenously. I have used saline injections to
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patients, allergic to lidocain, with similar treatment responses. The injection sites are more tender with
saline, but otherwise reactions are identical. The duration of the treatment results was longer than
was described with lidocain and it exceedeed the lidocain clearance. The time interval after injection,
before the treatment results appeared, did not match the profile of intravenous lidocain. In intravenous

The mean tinnitus was achieved by adding the absolute volumes of tinnitus together and dividing the sum by the number

administration the time lag was minutes and it might be over after 30 minutes. We, on the contrary,

of tinnitus cases having tinnitus in that ear. The mean tinnitus cases had to have a measurement before the treatment

observed several cases an interval of days, or even a week, before the tinnitus was changing.

and 30 minutes after the treatment. If tinnitus disappeared, the case was left out from this figure, because the missing
tinnitus could not be marked 0 dB. A statistically significant change in the mean tinnitus was achieved in 30

Dr Hülse found neural connections from the autonomic part of the cervical muscles to the auditory

minutes. The mean tinnitus in the right ear was 47.2 dB before the treatment and 42.0 dB after the treatment

nuclei. Probably the tinnitus, that is produced by muscular tension, is the generated by autonomic

(p<0.01). The mean tinnitus of the left ear was 47.5 dB before the treatment and 43.4 dB after the treatment

nervous system disorders and it uses these nervous connections from the cervical area to

(p<0.001). The tinnitus changes were similar during following treatment sessions but after the third treatment no

nucleus cochlearis. Colebach et al demonstrated sound evoked potentials, from the musculus

statistically significant canges were achieved because the patient numbers were so small. Figure 3.

sternocleidomastoideus.

The treatment of tinnitus by needling trigger points, is usable and easy way to treat this
symptom. The treatment was well tolerated, and when it was given early after tinnitus had

The measured medium tinnitus before and after treatment session

emerged, it cured tinnitus from some patients at least for years. However, not everyone gets
benefit from it. Maybe there is an optimal time to treat, after that tinnitus is organizing itself

60

into the neural network, maybe using autonomic nerves. After the optimal time, the curing of
50

tinnitus is no longer possible. We were able to give relieve the tinnitus of a quite many patient
after that period, but the treatments need to be redone over and over again.

40

In figure 7 is my own theory of tinnitus generation, based on this study. The ethiology of tinnitus
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After treatment left ear

Medium tinnitus 30
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seems to vary from ome individual to another. Noise, drugs and muscular tension can act as
triggers of tinnitus. The tinnitus, caused by muscular tension, acts like CRPS (complex regional pain
syndrome), which is an autonomic nervous system maintained pain disorder, mostly in the limbs. In
CRPS some, at first a minor, accident in a limb, can start a cascade causing a very troublesome pain

10

disorder. The patient must have natural sensitivity and abnormal sympathetic reflex. If the first minor
accident is properly treated, the reflex arch is not generated. In my own study, tinnitus could be best
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managed with early treatment. Tinnitus are often linked with autonomic phenomen, the change of
cutaneus sensation, swelling in the ipsilateral side and hyperacusia. If autonomic nerves a generating
tinnitus, the phenomen can be explained with its co-morbidities. If a minor accident happens to a
person, who has a sensitive autonomic nervous system, the nerves react. The autonomic reflexes

The effect of the treatment varied and the figure 3 presents the duration of the treatment after treatment sessions. The

start to modify the accident and cause tinnitus by irritating the cochlear nucleus. When the accident

duration of tinnitus changes was estimated half a year after the last treatment. The tinnitus changes of the treatment

is promptly managed by blocking the sympathetic nerves, this reflex arc is reversed and chronic

group and the control group differed statistically significantly (figure 4).

tinnitus is not generated. If this seems to be true in other studies as well, and CPRS type of reaction
is generating tinnitus, we should change of our way to treat tinnitus. Now we teach the patients how

Fig 7. The possible generation of tinnitus.

to tolerate their tinnitus and not to listen it. Maybe in the future we take the patients to emergency
policlinics and cure the tinnitus in the beginning.

The estimated time of tinnitus change after treatment, half a year
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The patients were divided into 3 groups: the responders, the non-responders and controls. The tinnitus type of the groups
was different. The responders described their tinnitus type more humming or chirping. The non-responders had more
ringing type tinnitus. The controls were a mixture of the other two groups. In closer analyzes the tinnitus type correlated to
the female gender and the gender itself explained the outcome of the treatment. The male patients had more ringing type
tinnitus and the female patients had a larger scale of tinnitus types. Because ringing tinnitus responded less than chirping
or humming, the greater success with female patients could be explained to the more favourable type of tinnitus sounds
among the female patients.
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