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ABSTRACT

This work is licensed under a Creative

omers Atrbuton 40 ntematioral Diabetes Mellitus (DM) is one of the most common chronic metabolic diseases and
© one of the significant public health concerns in the world. The vestibular defect is a common pathology

in DM. It causes ischemia of the vestibular structures and changes in the metabolism of the inner ear
fluids. The purpose of this study was to review the studies that have evaluated the vestibular system by
clinical tests, including Vestibular Evoked Myogenic Potential (VEMP), Subjective Visual Vertical (SVV),
video Head Impulse Test (VHIT), and caloric tests in DM patients.
[VETTLE This review investigates the results of related papers in Google Scholar, PubMed (Medline), Sci-
ence Direct, and Persian databases, including SID and Magiran, from 2000 to January 2021. According to
inclusion criteria, eighteen studies were selected.
[{EENTE More studies have been performed on the effect of DM on the otolith organs in humans. Most of
them have used cervical Vestibular Evoked Myogenic Potential ((VEMP). They have been performed in
people with and without vestibular symptoms and diabetic neuropathy. In some of the Cervical and ocu-
lar vestibular evoked myogenic potential (c/oVEMP) evaluations, increased wave latency and decreased
amplitude were reported in the DM group compared to the control group. The predominant finding of
the SVV test is an increase in the amplitude of the dynamic deviation in DM patients. The vHIT test was
performed in asymptomatic vestibular DM. Some have reported the decrease of the VOR gain average
in different semicircular canals without mentioning the observation of catch-up saccades. A caloric test
is often performed in DM patients who all or some of them have vestibular symptoms. Unilateral weak-
ness in some of them was the predominant result. Noteworthy is the discrepancy among the results of
these vestibular tests in DM.
[@TEIERT The vestibular system’s function can be affected by DM complications with or without symp-

Article Info: ¢ toms (subclinical). The influence of the results of clinical tests on this disease, characteristics, and mea-
Received: 09 Aug 2021  surement parameters are also highly dependent on individual factors. A single outcome cannot be found
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Introduction

iabetes Mellitus (DM) is one of the most

common chronic metabolic diseases and

one of the significant public health con-

cerns in the world. Impaired glucose me-

tabolism due to diabetes can significantly
affect the physiology of the inner ear in the auditory and
vestibular parts. The vestibular defect is a common pa-
thology in DM. It is caused by microangiopathy and sen-
sory polyneuropathy, so it causes ischemia of the vestibu-
lar structures and changes in the metabolism of the inner
ear fluids. The purpose of this study was to review the
studies that have evaluated the clinical tests on the vestib-
ular system, including cervical/ocular Vestibular Evoked
Myogenic Potential (c/oVEMP), Subjective Visual Verti-
cal (SVV), video Head Impulse Test (VHIT), and caloric
test in DM patients.

Materials and Methods

This review investigates the results of related papers in
Google Scholar, PubMed (Medline), ScienceDirect, and
Persian databases, including Scientific Information Da-
tabase (SID) and Magiran, from 2000 to January 2021.
According to inclusion criteria, eighteen studies were se-
lected. Studies in two types of DM (type | DM (T1DM)
and T2DM) were conducted at different age ranges, from
childhood to elderly, depending on their onset. Studies
were divided into two categories: the effect of DM on the
results of clinical tests of otolith organs (including cer-
vical Vestibular Evoked Myogenic Potential (cVEMP),
oVEMP, and SVV) and semicircular canals (including
VHIT and caloric test).

Results

On the effect of TIDM and T2DM on otoliths (saccule
and utricle) in humans, the cVEMP test has been per-
formed in ten studies since 2008, including five studies on
T2DM (participants with no vestibular symptoms (VS)
and in two studies with diabetic neuropathy [DN]), two
studies on T1DM (without VS and one study with DN)
and three studies also examined T1DM and T2DM si-
multaneously (two studies without DN VS and one study
with DN). Concerning oVEMP, since 2014, one study on
T1DM and two on T2DM have been done. In these three
studies, people with diabetes had no VS and DN.
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Regarding SVV, since 2015, three studies have been
performed. One study was on TIDM (without VS),
and two studies were on T2DM (one of them with VS).
Among them, SVV deviation was reported in people with
diabetes compared to controls.

In c/oVEMP studies, despite the discrepancies in results,
most show an increase in the latency of P1-N1 waves in
the DM group. Because vestibular dysfunction due to
hyperglycemia may be peripheral or central, this finding
can lead to the involvement of the peripheral vestibular
system, and brainstem lesions indicate their path partici-
pating arc (vestibulo-collic reflex (VCR) and vestibulo-
ocular reflex (VOR) paths). Decreased VEMP amplitude
has also been reported in some studies in DM. This com-
ponent is more dependent on the existence and function
of type I hair cells. They are metabolically active and are
highly vulnerable to a lack of reduced oxygen and energy
stores. The degree of their degeneration in otolith organs
can vary in DM patients. As in the neuroepithelium of the
utricle, due to its blood supply being more than saccule,
the resistance of this organ against the effects of DM-in-
duced microangiopathy is higher than saccule.

The VHIT and caloric tests have considered the effect
of TIDM and T2DM on semicircular canals’ function. A
total of 5 studies have been found in VHIT testing since
2018. Two studies were on T2DM (no VS/one study with
DN), two on TIDM (without VS), and one on asymp-
tomatic TIDM and T2DM patients. The results of these
studies differ from the absence of differences between
VOR gain averages of DM and control groups to their
reduction; also the asymmetry of this reduction in differ-
ent semicircular canals in people with diabetes. However,
they did not report overt and covert catch-up saccades.

The vHIT test was performed with different speeds
and numbers of head impulses. The examiner’s skill and
handedness effect in performing impulses should be not-
ed. Since the caloric test is older than the other clinical
tests mentioned above, its results have been since 2002
in DM.

Five studies were found. Four were on TIDM, and one
study was on TIDM and T2DM, in which all or some
subjects had some form of VS. The results have reported
unilateral weakness to bilateral weakness and directional
preponderance in some people with DM.

The vHIT and caloric tests are measured VOR at differ-
ent frequencies. The VHIT evaluates it at high frequen-
cies and all semicircular canals separately. In contrast,
the caloric test examines only the lateral semicircular
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canal at low frequencies by measuring its slow phase Conflict of interest
relative speed. Mechanisms and pathways for evaluating
the function of semicircular canals are different in these The authors declared no conflict of interest.

two experiments. In addition, caloric testing is more spe-
cifically sensitive to peripheral vestibular disorders than
other above vestibular tests.

Dissection

The results of the studies show that the vestibular sys-
tem can be affected by the complications of DM. Vestib-
ular clinical tests, including experiments on the function
of otolith organs and semicircular canals, vestibular disor-
ders can be detected with or without symptoms (subclini-
cal). Therefore, the occurrence of vestibular disorder is
expected following microangiopathy and microvascular
involvement such as neuropathy, in addition to multiple
factors including patient lifestyle, age, serum FBS level,
HbAlc, duration of DM, taken medication, comorbidi-
ties, presence of vestibular symptoms such as dizziness
and vertigo, etc. in a relationship the results of vestibular
clinical tests in DM patients can be of great importance.

The pathophysiological association of this metabolic
and systemic disease and the occurrence of interpersonal
variability has led to conflicting results among studies,
and a single outcome cannot be expected for these pa-
tients due to the nature of the disease. Therefore, it is sug-
gested in evaluations of the vestibular system in DM that
each patient should be examined in the context of his/her
illness and living conditions. In some studies, vestibular
system results were presented individually in a group of
people with DM.
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12. Microangiopathy

13. Labyrinth

14. Vascular Stria

15. Endolymph

16. Adenosine Triphosphate
17. Perilymph

18. Endolymphatic

19. Hydrops endolymphatic
20. Hypoacusis

21. Vestibular

22. Static

23. Dynamic

24. Video Head Impulse Test (VHIT)
25. Caloric Test (CT)
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31. Cervical Vestibular Evoked Myogenic Potential ((VEMP)
32, Vestibulo-ocular reflex (VOR)

33, Vestibulo-colic reflex (VCR)

34, Vestibulo-spinal reflex (VSR)

35. ScienceDirect

36. Google Scholar
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50. Sacculo-collic

51. Utriclo-ocular

52. Medial Longitudinal Fasciculus
53. Corrective Saccade

54. Covert Saccade

55. Overt Saccade
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60. Guilherme Webster

61. Hyperinsulinemia

62. Benign Paroxysmal Positional Vertigo (BPPV)
63. Endolymphatic sac

64. Otoconia

65. Helen S Cohen

66. Shigetoshi Yoda

67. Cupula

68. Dominique Vibert

69. Hemoglobin Glycosylated (HbA1c)
70.Fast Blood Sugar (FBS)
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56. Bryan K Ward
57. Type | hair cells
58. Degeneration
59. Epithelium
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76. Type | nerve cells
77. Type Il nerve cells
78. Time Constant
79. Crista ampullaris
80. Neuroepithelium
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