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a B S t r a C t
the research proposes a therapeutic solution to the auditory disorder called tinnitus by generating noise associated with an electromedical device. 
tinnitus is a common but poorly understood disorder that has a strong association with aging. although tinnitus is often associated with hearing 
loss, in many cases the origin may be central. Multiple treatment options may help in the management of this chronic condition. the role of the 
cochlea in tinnitus is considered, and in particular the concept of discordant damage between inner and outer hair cells is described.
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the auditory disorder called tinnitus consists of annoy-
ing noises to the human ear with an influence on the 

quality of life of the person.1-3

Electromedical devices may have the following tech-
nologies.

an electric current model uses quantum molecular reso-
nance (QMr) with an alternating electrical signal emis-
sion in the frequency range from 4 to 16 MHz. The field 4 
to 16 Mhz characterizes the molecular bonds of the bio-
logical tissue.4-6 The signal has anti-inflammatory and re-
generative properties with targeted action on the disorder. 
QMr technology operates at temperatures below 50 °C.6-8 
QMr interacts with biological tissue without heat produc-
tion. QMr avoids cell death and thermal damage. the heat 
generated is negligible. QMr works on soft tissues with-
out damaging them, ensuring better tissue scarring, de-
creased inflammation of the treated area, and reduced pain. 
recovery times can be short. the meaning of resonance 
indicates that the energy provided by QMr breaks the mo-
lecular bonds with a negligible temperature increase. the 
term quantum means the discrete content of the power.9, 10 
Device calibration with QMr technology provides the 

exact amount of energy. Suppose the energy value of the 
quantum is equal to that of the bonds of the molecule con-
cerned.11-13 in that case, the energy content can break the 
bonds without increasing the kinetic and thermal energy 
that can damage cells. Conversely, if the energy value of 
how much is different from that of the bonds of the af-
fected molecule, the energy content increases the kinetic 
energy and thermal energy of the molecule without break-
ing the bonds of the cells.14-16

Physiotherapy and aesthetic medicine can use molecu-
lar quantum resonance with adequate intensity and fre-
quencies to induce tissue regeneration by stimulating adult 
stem cells.17-19

the second type of electromedical device generates 
an inductive signal to stimulate damaged cells. Such 
electromedical acts through electromagnetic fields with 
high-intensity pulsed type with beneficial effects on the 
tissues of the human body. the system of high-intensity 
electromagnetic fields can generate the depolarization of 
the cells of the neuromuscular tissue.20-22 Each cell has, 
in fact, a potential membrane value at physiological rest 
due to differences in electrical charges. if this changes, 
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bioelectric signals derived from the conversion made by 
specific receptors, such as the ciliate cells of the inner ear 
(in the cochlea). these cells have thin eyelashes that vi-
brate in response to different sound frequencies. traumas 
or pathologies damage these cells. the subject may also 
lose hearing. if the original cause removes the tinnitus, the 
discomfort may persist because the brain stores the sound 
and can regenerate it. in the case of tinnitus, the upper 
nerve centers can generate it even if the starting cause has 
been removed.

Psychoacoustic measurements

acuphenometry has the following measurements.
Pitch matching tinnitus (PMT) identifies the frequency, 

or the band of frequencies occupied by tinnitus, that has 
defined frequency characteristics. The examination sends 
the patient a sound test with an intensity of about 10 dB 
h.l. above the auditory threshold. the procedure involves 
two stages: determining the frequency in the contralateral 
ear and testing in the ipsilateral ear. the forced choice be-
tween two alternatives or a/B tests is used.

relative loudness of the tinnitus (rlt) locates the rela-
tive height for the patient’s perception of tinnitus. the as-
cending method involves sending a tone whose frequency 
has been identified with the PMT in the contralateral ear 
to that in which tinnitus is present, first looking for the 
threshold and then increasing by 5 dB h.l. until reach-
ing the height of the tinnitus. Having identified a range of 
similarities, the 1 dB h.l. step performs the correct iden-
tification.

Masking of the tinnitus (MT) identifies the masking 
threshold of the tinnitus itself. assumed a different tone 
from tinnitus, often white or pink noise with predominant 
frequencies (the same as found in PMt), the style in the 
affected ear is sent with a step of 1 dB h.l. above the 
threshold until the so-called minimum level of masking 
or sound intensity at which that given sound completely 
covers the tinnitus.

residual inhibitor (ri) evaluates residual inhibition of 
tinnitus following a masking period. the test offers the 
patient a masking tone at the minimum level of masking 
detected, increasing by 10 dB h.l. for sixty seconds. Ulti-
mately, the patient describes the tinnitus that he perceives 
and its possible modifications. If the tinnitus disappears 
completely, it is a matter of complete or positive residual 
inhibition (irC). in contrast, if it is partially reduced with-
out fading, it is a partial or somewhat positive residual in-
hibition (irP).

the action of the magnetic fields can restore normal equi-
librium.23-25

the third type of electromedical can implement sound 
therapy using an acoustic signal. the sound, perceived 
through the eardrum’s movement, is transmitted by the 
chain of ossicles (hammer, anvil, and bracket) transmit-
ting the sound wave inside the cochlea.26-28 this percus-
sion generates activity in the perilymph and, therefore, an 
oscillation of the lashes concerning the immobile victory 
membrane. Fluid displacements and, thus, the fluctuation 
of eyelashes lead to changes in membrane potential.29-31 
the brain perceives these changes as a change in frequen-
cy. Comparison of information with visual or somato-
sensitive signals detects the position of the head.32-35 the 
human hearing range varies from 20 hz to 20 khz. the 
basilar membrane also generates passive tuning, a rough 
discrimination of frequencies optimized by the acoustic 
cells through active tuning.36-38

an essential membrane on which the Organ of Courts 
rests characterizes passive tuning. the geometric and 
mechanical characteristics vary from the base to the apex 
of the snail, generating different vibrations and, there-
fore, the ability to pick up different frequencies. active 
tuning presents differences in the molecular composi-
tion of sensitive membranes and the shape and length 
of stereocilia.39-42 longer eyelashes are exposed to low 
frequencies, while shorter eyelashes are sensitive to high 
frequencies.

The trouble

tinnitus, or tinnitus, is an auditory disorder consisting of 
noises such as whistling, humming, and rustling, which 
the ear perceives as annoying, affecting the concerned 
subject’s quality of life. Objective tinnitus accounts for 
5% of cases of tinnitus, associated with a physical noise 
on the person’s ear that the stethoscope can evaluate. Pa-
thologies of the circulatory system or anatomical struc-
tures near the inner ear cause objective tinnitus. the pul-
sation of a vessel in the middle ear causes tinnitus or a 
periodic pressure variation and, therefore, an audible 
sound. Conversely, subjective tinnitus is a prevalent type 
not associated with a physical noise perceived only by the 
patient. Scientific studies have shown that it is attributable 
to noise trauma, side effects of specific drugs, and peri-
ods of severe anxiety and stress. in general, tinnitus is a 
damage of the inner ear. the brain processes sensory per-
ceptions, which cannot directly perceive sounds, lights, 
or other stimuli in their original form. Still, it receives 
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tors and a counseling path with a psychotherapist. it con-
sists of sound stimulation through tiny and discreet hear-
ing aids. the devices deliver a white noise adapted to the 
patient’s needs and calibrated according to the intensity 
of tinnitus (previously measured by acuphenometry. the 
presidium can be worn throughout the day and maintained 
even during sleep. the sound stimulation and a counseling 
path with a psychotherapist manage the emotional quali-
ties related to the presence of tinnitus. this combination is 
fundamental for the success of the therapy. it exploits neu-
roplasticity and thus readjusts the individual to consider 
tinnitus a neutral sound.

as for the sound enrichment, the chosen signal pres-
ents at a level of intensity defined as mixing-pointal. 
the patient can hear the intervention of the excellent 
generator and his own tinnitus. the aim is to act on the 
autonomous nerve centers (limbic and neuro vegetative 
systems) to reduce their tinnitus. The demystification of 
tinnitus occurs through targeted counseling interventions 
that determine the assumption of cognitive behavioral at-
titudes aimed at establishing defense mechanisms before 
the symptom of tinnitus. Questionnaires and tests moni-
tor the evolution of the tinnitus-patient relationship from 
conflict to family life.

Therapy times include five/six multidisciplinary ses-
sions distributed over six months. the trt needs the 
following professional figures: ear specialist, audio pros-
thetist, or counselor, and presupposes an always binaural 
application, even in cases of monolateral tinnitus.
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