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Multidimensional considerations

in tinnitus

Birgit Mazurek

Tinnitus Center, Charité—Universitatsmedizin Berlin, Campus Charité Mitte, Berlin, Germany

Tinnitus is defined as a subjective sound
or subjectively perceived noise without an
external sound source [1]. The causes are
varied and can be both in the auditory
system and psychosomatic in nature.

» Ringing in the ears is

a widespread phenomenon,
affecting about 15% of the
European population

Ringing in the ears is a widespread phe-
nomenon, affectingabout 15% of the Euro-
pean population [2]. Thereby, the impact
of tinnitus symptoms on daily life can be
very different. At least 2% of the popula-
tion experience tinnitus as very distressing
and seek support from the healthcare sys-
tem [3].

Publications of studies on tinnitus, on
its pathophysiological basis and possible
therapies, and especially on the concrete
burden of affected persons have been
increasing in recent years. Thus, scien-
tific knowledge has improved consider-
ably. Accordingly, there are diverse mod-
els of the development of tinnitus, mostly
assuming an interplay of peripheral (con-
comitant hearing loss) and central mech-
anisms (neuroplastic processes along the
auditory pathway to altered connectivity
of tinnitus-processing brain areas; [4].

Furthermore, there is discussion that
ear noise and tinnitus distress should be
considered as different phenomena [5].
The distress associated with tinnitusis mul-
tidimensional and may include:

1. Other functional auditory phenomena
such as hyperacusis

2. Correlated complaints such as distur-
bances in sleep or concentration

3. Underlying psychological cycles of
stress, anxiety, or depression [1].

Tinnitus distressis also significantly shaped
by associated psychosomatic influences
[6].

In two special issues on the topic of
“Tinnitus”, tinnitus basic research as well
as ENT, psychosomatic, and psychological
aspects are discussed broadly. Thus, cur-
rent models of tinnitus development and
maintenance are explained from different
disciplinary perspectives, application-ori-
ented psychosomatic aspects in ENT are
highlighted, and the interaction of gen-
eral stressors and tinnitus is examined in
more detail. Furthermore, recent aspects
on the interaction of cognition and emo-
tion in tinnitus are summarized, which
especially in recent years have become
the focus of attention due to the involve-
ment of limbic structures [7] and hearing-
independent cognitive deficits in tinnitus
[8] as an important component in the as-
sessment of the complex phenomenon of
tinnitus.

» There is growing interest
in understanding multisensory
integration in the cortex by tinnitus

There is increasingly growing interest in
understanding multisensory integration in
the cortex through activation of multiple
sensory and motor pathways for the diag-
nosis and treatment of tinnitus [9]. Simi-
larly, somatosensory tinnitus has been the
focus of two articles.

The current gold standard for the treat-
ment of tinnitus is, in addition to coun-
seling, psychotherapeutic therapy, which
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can favorably influence tinnitus distress
and quality of life as well as anxiety and
depression [10]. Further improvements
in diagnostics and therapy are to be ex-
pected. In this context the importance
of standardized data collection is obvious
[11, 12]. Methodological advances and ex-
panded diagnostic possibilities have to be
included in the increasingly individualized
diagnostics and coordinated multimodal
therapies of tinnitus [13]. From this point
of view, possibilities of functional imaging
in tinnitus and hearing disorders should
be emphasized.

The extent to which inner ear research
can contribute to the treatment of tinnitus
in the future is highlighted in the article
on current aspects of inner ear research.
The methods by which hearing ability may
be directly influenced in the future and
the groundbreaking possibilities that this
opens up for hearing and tinnitus therapy
are presented in depth in these special
issues.

Chronic tinnitus is associated with hear-
ing impairment in a high percentage of
cases [14-16]. Thus, hearing loss can be
measured in approximately 90% of people
with tinnitus; however, conversely, most
people with hearing loss have not expe-
rienced tinnitus as limiting, regardless of
the severity of the hearing loss [17]. Close
examination and improvement of hear-
ing in the presence of existing hearing
loss are therefore essential in tinnitus and
required by the German treatment guide-
lines, which were updated in 2021 [18].
Therefore, these special issues will also
address hearing improvement measures
as an integral part of successful tinnitus
treatment.

The already proven facts regarding the
improvement of hearing and tinnitus bur-
den as well as the general quality of life
through cochlear implant (Cl) care [19] are
expanded in the article “Cl and tinnitus.”
Age-related hearing loss is a common and
increasing problem in older adults, and
will affect approximately 1 billion people
by 2050 [20]. In this regard, aspects of Cl
care in old age are also very relevant.

In summary, despite all the advances in
clinical and scientific knowledge, no ther-
apy currently makes it possible to com-
pletely eliminate tinnitus in the chronic
stage, mainly because the development
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and comorbidity of tinnitus are individual
and very complex. German and European
guidelines recommend a combination of
multidimensional diagnostic and thera-
peutic components tailored to the needs
of theindividual. In view of the existing co-
morbiditiesin chronic tinnitus, multimodal
systems-medicine-oriented treatment ap-
proaches are increasingly being taken into
account [13].

» Hearing aids are the treatment of
choice for hearing loss and tinnitus

Currently, the description and treatment
of chronic tinnitus symptoms should be
based on solid otological, audiological,
psychosomatic, and psychological diag-
nostics. Studies have shown that cognitive
behavioral therapy in combination with
other components has led to sustained
improvement in tinnitus distress. Hearing
aids are the treatment of choice for hearing
loss that is often detected initially.

In these special issues, possible future
developments in the diagnostics and ther-
apy of tinnitus are described by renowned
authors in a clinically substantiated man-
ner and closely oriented to current trends
in research. | thank all the contributors
for their willingness to work on this topic
and for making their expertise available.
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