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Abstract
Background: A significant portion of the general population is negatively affected by primary tinnitus. The novel treatment acoustic CR
neuromodulation was demonstrated to induce a long-lasting reduction of tinnitus symptoms in recent studies.
Methods: In a retrospective review of patient records including 134
chronic tinnitus patients and 19 controls, tinnitus questionnaire and
visual analogue scales for loudness/annoyance are used to evaluate
the safety and efficacy of acoustic coordinated reset neuromodulation. 92/56 patients completed the last 12/18-month visit, respectively.
Results: Acoustic coordinated reset neuromodulation therapy was
demonstrated to induce a statistically and clinically significant decrease in tinnitus questionnaire scores along with tinnitus loudness
and annoyance. There were no persistent adverse events reported
that were related to the therapy. The results are in line with results
from other studies using acoustic CR neuromodulation.

*Corresponding author: Christian Hauptmann, Desyncra Operating GmbH, Bad
Neuenahr-Ahrweiler, Germany, Tel: +49 1712915957; Email: christian.hauptmann@desyncra.com
Citation: Wurzer H, Hauptmann C (2018) Clinical Experiences with Acoustic
CR Neuromodulation in Patients with Chronic Tinnitus. J Clin Stud Med Case
Rep 5: 059.
Received: November 15, 2018; Accepted: December 12, 2018; Published:
December 27, 2018
Copyright: © 2018 Wurzer H and Hauptmann C. This is an open-access article
distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided
the original author and source are credited.

Conclusion: This retrospective review of patient records provides
further evidence for safety and efficacy of acoustic coordinated reset
neuromodulation.

Introduction
Chronic tinnitus is one of the most frequently diagnosed conditions within the spectrum of otorhinolaryngological diseases. With
approximately 150 - 200,000 patients being severely affected in Germany each year, the condition is a pertinent factor in the field of health
economics [1,2]. With regard to pathophysiology, both neurophysiological research and the progress made in imaging techniques in recent years indicate that one of the main factors in causing and prolonging chronic tinnitus is the imbalance of excitatory and inhibitory
neural networks in the central auditory pathway [3-5]. Furthermore,
EEG and MEG studies have demonstrated that the limbic system, the
“emotional brain”, and the reticular formation contribute to the levels
of suffering experienced by tinnitus patients [6-9]. Against this backdrop, it may be helpful to refer to the Jastreboff or Kröner-Herwig
model [10-12]. The fact that the limbic system plays a role in tinnitus
may explain the high number of psychological co-morbidities occurring in tinnitus patients from severity level III to IV, as indicated by
Goebel and Hesse [13,14].
Jastreboff’s Tinnitus Retraining Therapy (TRT) has been offered
by many German clinics over the past two decades, with therapeutic methodologies becoming diverse and more advanced [10,15-19].
Yet in recent years, various forms of acoustic neuromodulation have
been developed for the treatment of chronic tinnitus. For example,
the notched noise music therapy concept, devised by Pantev, et al.,
[20], which is intended to impede tinnitus perception, via lateral inhibition, through acoustic stimulation with notched music. Recent
clinical results showed only limited effects using this method. Another concept that strives to target the patient tinnitus perception is
the Heidelberger’s interdisciplinary model, known as “Music Therapy”, which selectively enhances certain frequencies in order to reduce
patient awareness of the tinnitus percept [21,22]. Other methods of
neuromodulation which work by stimulating the vagus nerve and use
other diverse sites are still largely in the experimental stages [23].
Another form of neuromodulation was developed by scientists at
the Jülich research centre and has been tested in clinical studies. This
method is based on long-standing theoretical and clinical research
[24-27]. The method involves stimulation using sounds which are
adapted to the patient’s individual tinnitus frequency and which follow a certain time sequence. According to clinical studies [27-29], the
synchronous and hyperactive cortical neuron populations, which are
a key factor in causing and prolonging tinnitus, can be down regulated to a normative state by presenting repetitive low-amplitude, pulse
sequenced, acoustic stimulation such as that used in acoustic Coordinated Reset (CR) therapy. This type of treatment makes use of neural
plasticity in order to engineer therapeutic changes in pathologically
up regulated neural synchrony [27-29]. This is depicted in figure 1.
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not included in the review if they were found to be suffering from serious neurologic, psychiatric, or otological disease, objective tinnitus
(e.g., tinnitus caused by muscle movements, vascular noise, and other
somatosounds), Meniere’s disease and tinnitus triggered by craniomandibular disorders. The mean age of the tested population was 55.4
years and subjects suffered from tinnitus on average for 10 years.
Figure 1: A graphic to depict the functionality of the neuromodulation used
in acoustic CR.

In parallel to the development and certification (class IIa) of an
applicable medical device, the T30 CR Sound Therapy Device, 63
patients with chronic, tonal tinnitus took part in a randomised, single-blind proof-of-concept study [27]. During this study, patients
underwent daily acoustic CR neuromodulation for 4-6 hours, demonstrating a high and sustained response rate after just 12 weeks. Furthermore, it was possible to detect significant changes in EEG results
(decrease in δ and γ activity as α activity increases) after patients had
undergone treatment for 12 weeks [27-29]. A recently published prospective clinical study (an open-label multi-centre study involving
200 patients with chronic, tonal tinnitus and being performed over
a 12-month period) reported a clinically and statistically significant
decrease of 38% in the suffering caused by tinnitus after patients had
undergone acoustic CR neuromodulation [30]. Williams, et al., reported and published similar findings for a study carried out with 66
patients at a specialist tinnitus clinic in London, UK [31].
Wegger, et al., published a review of acoustic CR Neuromodulation in 2017 [32]. Within this article the Danish authors described the
available studies utilizing acoustic CR Neuromodulation in detail and
came to the conclusion, that acoustic CR neuromodulation was safe
and well tolerated and most patients reported reduction of tinnitus
symptoms and that the level of evidence suggests that acoustic CR
neuromodulation may have positive effects on tinnitus symptoms.
Nevertheless, it is unclear to the authors of this article what framework was used by Wegger, et al., to finally come to the conclusion that
the available evidence is insufficient for clinical implementation of
acoustic CR neuromodulation [32]. This is even more irritating, since
the second and third author recommended other tinnitus treatments
for clinical use after corresponding reviews with the outcome of no or
small effects, or in case of insufficient or inconclusive study outcomes
[33]. The below presented results of such a clinical implementation of
acoustic CR Neuromodulation might be useful to further discuss the
practicability of this method in a normal clinical practice.
Presently, a specialist ENT clinic will present their findings from
a retrospective review of patient records including lasting 18-months
and involving patients with chronic, tonal tinnitus which had not been
improved by prior treatment. During this period, acoustic CR neuromodulation was carried out using the T30 CR Sound Therapy Device
(ANM GmbH).

Method
134 chronic tinnitus patients and 19 control were included in the
retrospective review of patient records including between 2010 and
2012 in a specialized center run by ENT specialist located in Munich,
Germany. Inclusion criteria were symptomatic primary tonal chronic
tinnitus (≥ 3 months), < 60 dB hearing loss for all tested frequencies
(125 Hz-8 kHz), and men and women ≥ 18 years old. Patients were
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During a special consultation session for tinnitus, patients with
chronic tinnitus underwent the following routine tests [34-37]:
• Medical examination of ear, nose and throat, stomatognathic system, orienting manual examination of the cervical spine
• where necessary, x-rays/MRI are taken (cervical spine, temporomandibular joint)
• Hearing threshold audiogram with high frequency testing (up to 18
kHz), uncomfortable loudness level threshold testing, as required
• if necessary, a speech audiogram (Freiburg speech test), Brainstem Evoked Response Audiometry (BERA)
• Impedance tests and Otoacoustic Emissions (OAEs)
• Testing of the vestibular system, cervical Vestibular Evoked Myogenic Potentials (cVEMP) and Videonystagmography (VNG)
where necessary
• Psychometric tests
• Tinnitus Questionnaire (TF) as per Göbel and Hiller, Visual
Analogue Scale (VAS) for percept loudness & annoyance and
the Beck Depression Inventory (BDI), as required
• Repeated tinnitus pitch matching following the manufacturer’s
instructions
The patients who took part in this review had all suffered from
chronic tinnitus over a long period of time (10.0 years on average);
90% had previously undergone 2 or more failed types of treatment for
tinnitus (e.g., hyperbaric oxygen therapy, acupuncture, intravenous
therapy (with corticoids), low-level laser therapy, listening therapy,
behavioural treatment, TRT, in-patient treatment at tinnitus clinics).
Depending on their condition, patients were offered various types
of treatment options. The medical exclusion criteria for acoustic CR
neuromodulation are listed below:
• Hearing loss ≥ 80 dB in one frequency
• Atonal tinnitus (pitch cannot be determined, the quality of tinnitus
percept is not narrow band noise or pure tone)
• Fluctuating tinnitus, e.g. different results in tinnitus pitching tests
over time
• A tinnitus frequency outside 0.2-10 kHz
• Central processing disorders (vestibular schwannoma, dementia,
MS, among others)
• Meniere’s disease
• The patient suffers from a severe psychological comorbidity or
takes strong psychotropic medication over a long period of time
• Tinnitus which is triggered solely by the stomatognathic system
Approximately 25% of patients fit into these criteria for acoustic
CR neuromodulation. Between 2010 and 2012, 134 patients opted to
be treated with acoustic CR neuromodulation. During the initial setup of the T30 CR Sound Therapy Device 4 tones were calculated in
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accordance with the patient’s recorded tinnitus frequency and were
set at the same perceptual volume level, i.e., tones were perceived
equally loud and were set to be just above threshold. The patient was
also provided with detailed instructions and information relating to
the device usage. Check-ups were performed at varying intervals: At
one-month intervals at the beginning of the treatment, then every 6
weeks from the 2nd to 4th quarter and finally every 3 months after one
year of participation. During these check-ups, doctors performed an
examination and recalibration of the T30 CR Sound Therapy Device
depending on the patient’s most recently recorded tinnitus frequency an obvious change in pitch was noted in most patients when they were
treated with this type of neuromodulation.
Psychoacoustic and audiological check-ups took place every 3
months. Patients used the sound therapy device for 4 hours every day.
The length of the treatment depended on the patient’s individual therapeutic process, however, the therapy duration lasted for a minimum
of 1 year for all subjects.
Besides extensive counselling sessions given to the patient at the
beginning of the treatment and during check-ups, no further psychological care was explicitly provided and no other type of therapy was
used throughout the duration of the application therapy.
19 patients were utilised as a control group. These patients were
taken from a pool of tinnitus patients that showed up in the clinic for
regular follow up visits without receiving a particular therapy (waiting list control group). The patients who were part of this waiting list
control group filled out the tinnitus questionnaire at the beginning of
the control phase, after 3 months and after 12 months to provide data
points that allow a reasonable comparison with the treatment group.
Missed data points (2 out of 57 all for the 3 month assessment) were
filled using the last observation carried forward method. The age and
gender distribution of the patients in the control group did not differ
significantly from that of the user group. At the beginning of the assessment, the suffering caused by tinnitus was around 19.8% lower
for patients in the wait list control group in comparison to the treatment group (as measured using a tinnitus questionnaire: 31.1 (11.2)
points, compared with an average of 38.8 (16.4) points in the treatment group). This was taken into consideration when producing the
statistics.
Visual Analogue Scales (VAS) were used to assess the loudness
and the annoyance of the tinnitus. The Tinnitus Questionnaire (TF),
as per Göbel and Hiller, which is the German version of Hallam’s TQ
[38], was further used to evaluate the patient’s suffering. The same
categorisations as those employed in other publications were also
used in this review: if the patient’s symptoms changed by one entire
level of severity, corresponding to a 15-point reduction in the results
from the tinnitus questionnaire by Göbel and Hiller, this was classified as a success (“winner”), with a reduction of 6-14 points being
classified as an improvement (“responder”). If the patient experienced
a change between -5 and +5 points, the symptoms were classified as
unvarying (“non-responder”) and if the points increased by 6 and
more, this was classified as a deterioration (“loser”) [35-38].
The raw data were submitted to the Institute for Statistics, Ludwig Maximilian University Munich, Germany, for statistical analysis.
The statistical methods used included classic linear models for shortterm and long-term changes. Furthermore, t-tests were performed and
mean values and standard deviations were calculated.
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Results
Out of the 134 patients, 11 dropped out over the 18-month usage period (relocation, change of doctor, failing to attend check-ups
on multiple occasions). A further 31 patients chose to give the sound
therapy device back after 3 months and received reimbursement of
most of the expenses, an option offered to the patients by the sales
company ANM GmbH. Therefore, data from 123 patients were included in the statistical comparison of baseline values (T0) to the values recorded after 3 months of treatment (T3): this took place as, from
a statistical and methodical perspective, data from patients who have
withdrawn should still be considered (“intention to treat” analysis),
missing data points were added using the “last observation carried
forward” principle, which was necessary for two data points for the 3
months assessment. For the analysis of longer treatment effects these
31 patient (who gave back their device after 3 months) weren’t considered. After 12-18 months of neurostimulation therapy, data from
92 patients was available for analysis.
Details regarding the age of these patients, as well as the length
of time they had suffered from tinnitus, are outlined in figure 2. The
gender ratio of men to women was 2 to 1.

Figure 2: Distribution of the tinnitus duration in years (left) and age distribution at treatment start (right).

In the treatment group, a baseline value was established for the
average of 38.8 (16.4) points resulting from the TQ. This reduced
to 33.3 (16.5) points (p < 0.01, taking into account the patients who
withdrew from the review, of which a high percentage were non-responders) after 3 months of treatment and to 30.9 (17.6) points (p <
0.01) after 6 months of treatment. After 12 months of treatment, doctors were able to observe a decrease to a value of 28.4 (18.4) points
in the tinnitus questionnaire, meaning an average reduction of 26.6%.
The changes recorded after 12 months of treatment are statistically
significant (p < 0.01), too.
For 56 subjects TQ scores-documenting induced potential longterm effects - were obtained after 18 months of treatment. An average
value of 20.1 (13.2) points was recorded in the tinnitus questionnaire,
meaning the percentage decrease within this sub-population of 56
subjects (baseline TQ score 36.4 (13.7)) was 44.8% (p < 0.01).
In contrast, no statistically significant change was recorded for
the control group in the tinnitus questionnaire within the monitoring
period, where a baseline value of 31.1 (11.2) points was recorded in
the tinnitus questionnaire, that changed to 31.8 (11.8) points after 12
months (p > 0.05). More in-depth details regarding the changes recorded can be found in figure 3.
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the number of patients in the severity level III and severity level IV
categories reduced from 33.0% to 18.7% during treatment.

Figure 4: TQ severity rating.

The findings from the VAS scores are displayed in figure 5.

Figure 3: Tinnitus Questionnaire (TQ) based severity rating in the course
of the treatment.

A clinically significant improvement (TQ improvement ≥ 6
points) in the tinnitus condition was recorded for 54.3% of patients
in the treatment group after they had undergone 6 months of treatment with acoustic CR neuromodulation. Before starting this therapy, these patients were classified as “unresponsive to therapy” from
the perspective of traditional medicine. After 12 months of treatment
such clinically significant improvement (TF improvement ≥ 6 points)
in the tinnitus condition was recorded for 66.3% of patients in the
treatment group. 30.4% of the treated patients could be categorised
as “winners”, 35.9% as “responders”, 33.7% as “non-responders” and
0.0% as “losers”. 12 of these 92 patients stated that they were no
longer able to detect the presence of tinnitus after 12 months of treatment. An interim deterioration could be detected in a few patients, as
shown in figure 3. 33.7% of patients were unresponsive to treatment.
There was not a significant change in the tinnitus questionnaire score
for the “non-responder” sub-group (according to the categories used
in the tinnitus questionnaire): An average of 40.8 (16.2) points was
recorded at the beginning of the treatment, with 40.1 (17.6) points
(p > 0.05) being recorded after 12 months. The average reduction by
a considerable 10.4 points (p < 0.01), as recorded in the TQ after
12 months of treatment with acoustic CR neuromodulation, is classified as clinically significant. These findings are comparable to the
change in the tinnitus questionnaire as recorded during the RESET
study [27]. Namely, in the RESET study in the group 1 (4 hours/day
of acoustic CR Neuromodulation) a TQ reduction by 12.4 points was
observed, while in the too small placebo group (1 hour/day of placebo
stimulation) the TQ reduction was 8.4 points after 12 weeks of therapy [27].
Figure 4 depicts the distribution of patients according to levels of
tinnitus severity, as per the tinnitus questionnaire by Göbel and Hiller.
The initial distribution of patients according to levels of tinnitus
severity corresponds to the way in which patients were categorised for
the member survey conducted by the Deutsche Tinnitus-Liga (German Tinnitus Organization) [13,14]. During treatment with acoustic
CR neuromodulation, levels of tinnitus severity became lower. After
12 months, the number of patients allocated to the category of severity level I doubled during treatment to 61.5% (baseline 30.8%);
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Figure 5: Visual Analogue Scores (VAS) for loudness and annoyance.

The average tinnitus loudness was initially measured at 61.9 (16.5)
points (out of a maximum of 100 points). Over a 12-month course of
treatment, this figure decreased by 31.1% on average, to 44.0 (20.5)
points (p < 0.01). These findings are in line with those from other
studies on acoustic CR neuromodulation [27,30,31]. No significant
change could be observed in the control group. There was no significant change in the tinnitus volume for the “non-responder” sub-group
(according to the categories used in the tinnitus questionnaire): An
average of 62.9 (15.3) points was recorded at the beginning of the
treatment, with 59.2 (17.1) points (p > 0.05) being recorded after 12
months.
Findings similar to those recorded for volume were also observed
for the annoyance caused by tinnitus in the user group. The initial
value of 61.0 (17.9) points fell to 42.1 (20.5) points, corresponding to
a significant decrease of 31.0% (p < 0.01). The changes were significant for neither the control group, nor the non-responder sub-group. A
decrease in tinnitus volume and annoyance could only be observed in
patients who responded to treatment with acoustic CR neuromodulation.
While being treated with acoustic CR neuromodulation, patients
indicated a change in their tinnitus condition after just a few weeks,
symptoms which had previously remained constant for years. For
most patients, the frequency of their tinnitus become lower and the
tinnitus volume decreased more often, whereby the frequency often
changed by up to several octaves and remained so. An increase in the
subjective tinnitus frequency was only detected in 12% of patients.
In cases of high initial tinnitus frequency, the technical limits of the
stimulator might be reached and it can be necessary to suspend treatment temporarily. It is not possible to deduce from literature whether
Volume 5 • Issue 4 • 100059
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this change in tinnitus frequency also occurs when patients are treated
with other forms of acoustic neuromodulation.

Discussion
When evaluating a new therapy like the acoustic CR Neuromodulation (T30CR) the clinical results and improvements must be considered along side any potential side effects/risks.
Tass, et al., performed a study with 63 patients, whereby it was
possible to observe a significant improvement in tinnitus symptoms
(29%) after just 12 weeks of treatment, as per the results from a psychometric test [27]. After undergoing treatment for a 6-month period,
58.8% of patients reported an improvement in their tinnitus symptoms, according to a UK based study [31]. In a study entitled RESET REAL LIFE involving 200 patients, a significant improvement
of 27.3% in the results of the TBF-12 test could be observed after 3
months of treatment and after 12 months of treatment, a reduction of
37.9% was recorded [30]. After the patient group in this review had
undergone 3 months of treatment, the values recorded in the questionnaire decreased by 14.2%. The “winners” rate was 18.5%, while the
“responders” rate was 28.3%. The change was statistically significant
after just 3 months of treatment (p < 0.01).
At the end of the observation period for the control group, the
values recorded from the tinnitus questionnaire, as well as the VAS
data, had not changed significantly compared to the baseline values.
The control group included fewer patients than the treatment group.
Another interesting sub-group was the 30 patients who chose to return
their stimulator within the first three months. For 8 out of these 30
patients, an improvement of 6 or more points in their tinnitus questionnaire values was observed whilst they were undergoing treatment.
12 months after ending their course of treatment, these patients completed a tinnitus questionnaire, either by telephone or post. Results
demonstrated that there was no change to these patients’ questionnaire values, nor was there any relevant change in their tinnitus symptoms.
The proportion of patients whose symptoms improved after receiving treatment increased as treatment is continued, as demonstrated in figure 3. Finally, these findings are in line with the findings of
other studies, some open-label, some blinded [27,30,31,39]. To date,
it has not been possible to identify the reason why it took longer for
patients participating in this current review to respond to acoustic CR
neuromodulation.
Double-blind studies are particularly suitable, and also necessary,
in order to evaluate new methods further. During the period of observation, a study of this kind was carried out in England (RESET2,
NCT01541969); however, following an independent audit, the institution responsible for the study had to come to the unfortunate conclusion that the study was not applicable in a scientific context due to
serious technical errors whilst it was being conducted [40]. Namely,
due to insufficient monitoring, training and insufficient adherence to
manufacturer instructions significant errors in the pitch matching occurred leading to very coarse and basically incorrect pitch matching
results. Since the pitch matching result is the essential parameter to
configure the individual therapy tones of acoustic CR neuromodulation, it is not surprising that therapy effects were significantly diminished [40].
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Another randomized-controlled study was started in the USA
(clinicaltrials.gov NCT03022084). Acoustic CR Neuromodulation
is compared against Cognitive Behavioural Therapy (CBT) [41], the
gold standard in tinnitus therapy in the USA. Designing acoustic placebo stimulation seems to be very difficult or impossible, since subjects might easily identify the placebo control, which would harm the
integrity of such a trial. Therefore, a comparison against CBT sounds
like a reasonable choice. Selecting the TQ as primary endpoint seems
to be reasonable, since most studies on acoustic CR neuromodulation and CBT used this questionnaire as primary endpoint. Alternative questionnaires like the TFI might be more effective tools to show
effects on tinnitus loudness and might therefore be a more effective
choice for evaluating sound based therapies, but for a direct comparison a questionnaire, which might be in favour of CBT induced effects,
will make this study more reliable. This study could add evidence to
the effectiveness to the current discussion of this therapeutic method.
Critics have alleged that the costs of treatment, for which the
patients themselves are liable, might create expectations of positive
results. A high percentage of patients have previously tried various
methods with the associated, sometimes substantial, financial costs,
without experiencing any improvement in their tinnitus symptoms. As
demonstrated in figures 3-5 and as shown by the findings, 66.3% of
the more than 100 patients who took part in this review, and who had
suffered from tinnitus for > 5 years, experienced an improvement in
their condition when treated with this new method. Such a response
rate has never been achieved in our clinic by using other methods.
It is not clear why 33.7% of patients in this review were “non-responders”. The author speculates that discrepancies between a change
in tonotopy in the auditory cortex and auditory memory and the misstatement made on tinnitus frequencies for neuromodulation resulting
from this may play a role; EEG examinations that are currently in
process could be suitable for investigating this theory.
The VAS findings from this review are in line with other studies on
acoustic CR treatment [27,30], for example, the findings that showed
a 35% reduction in tinnitus loudness for “winner” and “responder”
groups within one year. The reduction in VAS results is comparable to
the changes observed when patients with chronic tinnitus are treated
with other methods [16-18,23].
However, the change in tinnitus frequency that was observed for
almost all “winners” and “responders” when treated with acoustic CR
neuromodulation is particularly notable: After just a few weeks of
treatment, reduced tinnitus frequencies were either reported or subjectively perceived by most of the patients. The physiological reasons for
this remain unclear. They could perhaps be explained by prospective
EEG, SPECT or MEG tests. Furthermore, it is possible to note that the
effects of acoustic CR neuromodulation extend past the actual period
during which the patient is subject to stimulation. That is to say, after
the stimulation has been switched off, patients report that they continue to experience a reduction in their tinnitus. As such, all values were
also measured after the acoustic CR neuromodulation had stopped, as
in previous studies [27,30,31]. These long-lasting effects were also
convincingly documented in the results of EEG studies [27,29].
All side effects that occurred whilst patients were undergoing
acoustic CR neuromodulation with the T30 CR Sound Therapy Device were temporary and could be managed. Reported side effects
included the sensation of pressure and headaches. These mostly
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occurred if the sound therapy had been used for too long (> 6 hours),
or if the stimulation frequency settings were incorrect. Similarly,
there were some instances of “acoustic hallucinations”. That is to say,
after patients had used the stimulator for an extended period and then
switched it off, they still had the feeling that they could hear the stimulating sounds for a short while after. In such instances, it helped to
reduce the usage time. A more common problem was that patients
perceived their tinnitus to be louder and more unpleasant after using the stimulator for a few weeks. It was impossible to verify this
from an objective point of view (for example, an identical possibility
of masking the tinnitus was observed in these instances). However,
patients required special medical and psychological guidance for
several weeks. As seen in figure 3, this meant that it was necessary
to classify a small number of patients as “losers” on a provisional
basis due to this temporary deterioration. Especially for patients with
III and IV levels of tinnitus severity and a major psychological comorbidity (depression, anxiety disorders, etc.), this potential period
of deterioration, together with the anxieties resulting there from, can
be very difficult to deal with as an outpatient. However, at any rate,
all these patients experienced either a return of their tinnitus to their
initial value, or even later an improvement in their tinnitus condition.
No problems arose as a result of the technical operation of the T30
CR Sound Therapy Device. The patient compliance is very high for
this type of treatment. After treatment with acoustic CR neuromodulation is completed, patients are monitored by means of random outpatient check-ups and tinnitus questionnaires etc. for a period of time
between 2-3 years. Findings from these check-up appointments were
consistent and no deterioration in patients’ tinnitus condition was recorded.
In comparison to other similar procedures, the method itself had
the lowest number of exclusion criteria: the only key limiting factors
were, besides issues of cost, the approximate tonal nature of the patient’s tinnitus. Furthermore, for technical reasons acoustic CR Neuromodulation is actually only possible for tinnitus pitches from 0.4 to
10 kHz.
In conclusion, it is necessary to conduct controlled, blinded studies in order to validate the method further within a scientific context;
furthermore, there are still many outstanding issues which need to
be investigated (e.g., what is the optimal usage period, can it be used
during sleep, etc.).

Conclusion
This retrospective review of patient records was performed over a
12-month period with a final total of 92 patients. The conclusion that
can be drawn from this review is that acoustic CR neuromodulation
using the T30 CR Sound Therapy Device can be used as another new
therapeutic procedure to treat chronic tinnitus. There was an average
reduction of 33.3% in Tinnitus Questionnaire score, an absolute, average reduction of more than 13 points; 2/3 of the patients reported
being very satisfied with the outcome of their therapy outcome, which
matches the 66.3% of patients who demonstrated clinically significant
improvements of their chronic tinnitus symptoms (“winners” & “responders”). These results were obtained in a patient population that
showed to be non-responsive to other therapies before and suffered
from tinnitus for 10.0 years on average.
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