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tems, including the structural similarity of their
receptors, the anatomical proximity of the sound
energy transmission system to the vestibular sys-
tem, and their common blood supply. (Via ante-
rior inferior cerebellar artery) (19, 21, 60).

Cochlear pathologies or hearing loss mechanisms
due to noise exposure can be classified into me-
chanical damage and metabolic damage (61). Me-
chanical damage occurs at high noise levels and
can damage cochlear structures (e.g. damage to
stereocilia tips, cochlear vessels, tip links, and
supporting cells) by transmitting excessive vibra-
tion to these structures (62). Due to the proximi-
ty and anatomical connections between the audi-
tory and vestibular organs, the mechanical vibra-
tions generated by noise can therefore be trans-
mitted to the vestibular organs and damage their
structures. Animal experiments have reported the
loss of sensory stereocilia in the otolith organs
and SCCs (24), and the degeneration of epithelial
cells and the separation of their layers in the sac-
cular maculae (22) due to mechanical damage at
high noise levels (116 and 120 dB sound pressure

level). On the other hand, an"abnéfmal VEMP!
response and its association with histological
damage’in the sacculat ofgani has also been fed
ported after exposute to 115 dB (63). Theretore,
the damage to the end organs of the vestibular
system due to mechanical damage from loud
noise reported in the studies included in this re-
view (20, 54-57) can be attributed to the proximi-
ty and structural and functional similarities of the
two organs of auditory and vestibular function.

On the other hand, metabolic changes are the
main mechanism of NIHL because of chronic
noise exposure. Therefore, metabolic changes
including reactive oxygen species (ROS), ische-
mia, free radicals, reactive nitrogen species
(RNS), Lipid peroxidation induced by ROS, and
metabolic overloads in the organ of Corti are the
main mechanism of cochlear damage due to
noise exposure (or continuous noise) (61, 64-66).
Chronic exposure to noise leads to the generation
of free radicals, such as ROS and RNS, from the
mitochondria to the cytoplasm of the hair cells
and the production of pre-apoptotic factors and
eventual apoptosis of hair cells (62, 65, 66). The
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free radicals generated can persist for days after
exposure has ended, leading to progressive dam-
age to the cochlea (66). Due to the same blood
supply pathway of the auditory and vestibular
systems, it is therefore to be expected that meta-
bolic changes could induce similar damage to the
vestibular sensory receptors (67). In addition, the
ototoxicity and vestibulotoxicity effects of drugs
such as aminoglycoside (68), and carboplatin (69)
have recently been demonstrated. The mecha-
nism of ototoxicity of these drugs has been ex-
plained by their entry into the cochlea and hair
cells through the bloodstream and cell damage
and apoptosis due to ROS formation (70). Due
to the longer clearance times of the ototoxic
drugs from the inner-ear fluids than from the
blood, they can remain in the cochlea for several
months (with a half-life of 5 to 6 months) after

stopping treatments (71, 72). Due to the anatom-

can also damage the vestibular organs (19, 21-24)

ieabolie amage due to noise exposure (0r con-

tinuous exposure to noise) (40, 42-47, 49-51).

On the other hand, fheTabsence of symptoms|
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(67). This is|jised

(34-37).

The inner ear consists of two portions separated

by a thin membrane called the [iCHIDEATANIES
@8] including the
and the pars inferior (saccule and cochlea)
The membrane limitans as a partial barrier

(73).
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BAURE. [n other words, the susceptibility of the
saccule to noise-induced damage is due to the
anatomical proximity of the saccule to the stapes
footplate (sound energy transmission system) (22,
24, 74). Moreover, the pars inferior is more sus-
ceptible to damage than the pars superior due to
high-intensity noise exposure (63). Therefore,
due to differences in the susceptibility of the ves-
tibular portions, one part can precede other parts
and this can result in discrepancies between eval-
uation findings of different portions of the ves-
tibular system.

Limitation

The main limitation of this review is the hetero-
geneous data that precludes meta-analysis. Heter-
ogeneity includes different examination methods,
different diagnostic criteria, variability in indus-
try/wotkplace population, different age groups
and variability in sample size.

Conclusion

Almost all studies in this overview have shown a
significant association between NIHL and VD
among the workplace population exposed to oc-
cupational noise. Because of the crucial role of
the function of the vestibular system in maintain-
ing balance and gaze stabilization, hearing protec-
tion legislation should therefore be extended to
cover the vestibular system of individuals who
are at risk of damaging it. In view of the im-
portance of medical competence and fitness for

FEREEBHE. However, conclusions from the present

study needs to be treated with caution. Further
research is needed to investigate the association
between the occurrence of VD due to occupa-
tional noise exposure or concomitantly with
NIHL.
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