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ABSTRACT

objectives: to evaluate if there is
variability in subjective perception of
vertigo in diabetic patients in com-
parison to non-diabetic subjects.
Methods: 28 patients with diabetes
type 2 and 28
participated in the present study.
Monothermal cool caloric test used
to induce vertigo and visual analog

normal volunteers

scale (VAS) used to quantify the in-
tensity the perceived caloric induced
vertigo. Results: there was no signifi-
cant difference between both groups
in all study variables. There was a
significant difference in VAS scores
between both ears in diabetic group
patients. Conclusion: there is abnor-
mal vestibular performance in diabet-
ic patients even in the presence of

193

normal vestibular laboratory func-
tions.

INTRODUCTION

Diabetes mellitus is one of the
most common disease and defined
as a chronic systemic disease,
related to an absolute or relative
insulin deficiency, manifested by a
insulin secretion by the
pancreas and/or a deficient insulin

action on the target tissue [1]. Such

deficient

insulin action deficiency results in
hyperglycemia causing abnormal
carbohydrate, lipids, protein and

other metabolic disorders [2], abnor-
mal glucose metabolism can affects
inner ear function resulting in au-
ditory or vestibular disorders, or

both [31.
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Human subjective interpretation
and perception of the magnitude or
the intensity of vertigo and dizziness
influenced by several factors includ-
ing for example; patient’s personali-
ty, anxiety and fear of unpredictable
recurrence of symptoms, vertigo-
associated symptoms as neuro-
vegetative and the unpredictable ev-
olution of the underlying disease.
These factors that affect patients in-
terpretation of vertigo as a symptom
are all subjective. Therefore, subjec-
tive perception may be considered
poorly linked and poorly correlated
with objective assessment namely
vestibular testing [4.5].  Agreement
between patient’s and physician’s
symptom assessment reported to be
moderate for vertigo [6:7]. In this con-
text, it is obvious that every patient
quantifies his or her symptoms in dif-
ferent way. Accordingly, only pa-
tient's symptom assessment is not
sufficient and the patient’s perspec-
tive should be considered.

Caloric stimulation can be evoked
either with water or air irrigation,
stimulating mainly the lateral canal
that generates vestibular nystagmus
through vestibulo-ocular reflex at a

Vol. 44, No.1 & 2 Jan. & April, 2015

frequency analogous to a 0.003 Hz
angular movement [8]. Based on
knowledge that the semicircular ca-
nals can efficiently respond to angu-
lar movements at 1 to 6Hz, it may be
concluded that present caloric test
evaluate vestibular system in a non-
physiological frequency [9]. Howev-
er, caloric test is considered one of
the most informative tests in vestibu-
lar evaluation of any dizzy patient. It
allows each labyrinth to be assessed
independently and informs about
side of lesion and characterization of
its intensity [10, 11]

Several vertigo questionnaires
developed to address the impact of
the patient's vertigo on daily activi-
ties without regarding how two pa-
tients may interpret and perceive the
same vertigo intensity. Accordingly,
the present study was designed to
use a fixed stimulus namely the ca-
loric test that induce vertigo to evalu-
ate how patients can subjectively
perceive and
duced vertigo using simple visual an-
alog scale (VAS) and address some
inter-subject variability that may in-

interpret caloric in-

fluence their subjective perception of
vertigo.
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METHODS

Twenty-eight volunteers with type
2 DM and 28 age matched volun-
teers with no DM recruited in the
present study. None of the study
subjects reported vertigo or dizzi-
ness suggestive of vestibular dis-
ease. Age of study group ranged be-
tween 21 and 77 years. Patients with
external, middle ear problems or pre-
vious history of vertigo, neurological
problems known to affect audioves-
tibular system, family history of hear-
ing impairment, visual problems and
ototoxic drug intake were excluded
from this study.

All patients in the study subjected
to the following:

1. Comprehensive history taking
(including age, sex, previous his-
tory of vertigo);

2. Otoscopic examination to ensure
intact tympanic membrane and
that no wax or foreign body in the
external auditory canal and

3. Monothermal caloric test.
Monothermal caloric test was

done using VNG instrument from Mi-

cro medical, spectrum, visual eye,

version 6.1 (USA). Patients instruct-
ed to stop vestibular suppressant

drugs and sedative for three days
and fast for sex hours before assess-
ment.

The calibration of eye movements
was done in the beginning of the
test. When performing the caloric
test, the subject was kept in supine
position with the head tilted at 30°.
Water irrigation was carried out in
each ear separately starting with the
right ear using 250 ml water at 30°C
for 40 seconds, with a five-minute in-
terval between stimulations [12]. Pa-
tients were asked to perform mathe-
matical calculation during caloric test
for purpose of patient's distraction to
avoid cortical inhibition of caloric in-
duced response.

Slow phase velocity of caloric in-
duced nystagmus used to measure
caloric response and the patients
were asked to point to a number
from VAS that is approximately rep-
resentative to the magnitude of the
patient's perception of caloric in-
duced vertigo. In VAS, patients esti-
mate the intensity of their symptoms
related to vertigo. The scale ranges
from zero to ten; zero means that
there is no perceived vertigo and ten
being the greatest level of vertigo.

MANSOURA MEDICAL JOURNAL
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STATISTICAL ANALYSIS

Data analyzed using statistical
package for social science software
computer program version 17
(SPSS, Inc., Chicago, IL, USA).
Quantitative parametric data were
presented in mean and standard de-
viation, while Quantitative nonpara-
metric data were presented in medi-
an and interqurtile range (IQR). For
quantitative parametric data, Stu-
dent's t-test(Unpaired) was used to
two different

compare between

groups and Student's t-test (Paired)

to compare between two related
groups while for quantitative non-
parametric data, Mann Whitney was
used to compare between two differ-
ent groups and Wilcoxon signed
rank test was used to compare be-
tween two related groups. Chi-
square “X2” used to compare the
qualitative data. Spearman correla-
tion test used to assess correlation
between variables. P value less than
0.05 was considered statistically sig-
nificant

RESULTS

Table 1. Descriptive analysis of study groups.

Age (Mean = SD) 46.57| =*£12.45
- Male 23 40.5%
Female 33 59.5%
Study No DM 28 66.7%
groups Diabetic 28 33.3%
R Caloric (Mean + SD) 28.0 +11.5
Lt Caloric (Mean = SD) 259 +9.8
UW % (Median-IQR) 11.00|5.00-17.00
R VAS score (Median-IQR) 6.5 5.0-8.0
L VSA score (Median-IQR) 50 | 4.0-7.0

SD: standard deviation
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IOR: interquartile range
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Table 2. Correlation between sex and scores of VSA in study group:

Sex P
Male Female
Percentile | Percentile Percentile | Percentile
Median 25 75 Median 25 75
R VAS 6.0 50 8.0 8.0 5.0 8.0 0.27
L VAS 50 4.0 7.0 6.0 50 7.0 0.5

Table 2 showed no significant effect of sex on scores of VAS

Table 3. Comparison between diabetic and non-diabetic groups as regards

age and sex.

Items Non-diabetic DM P
Age 44.04] 1392 51.64 +6.72 0.06
o Male 12 42.9% 10 35.7% 0.65
Female 16| 57.1% 18 64.3%

Data expressed as mean = SD or as frequency (Number-percent)

SD: standard deviation P *:significance <0.05

Table 3 showed no significant difference between both groups as regards age and

SEeX.

Table 4. Comparison between diabetic and non-diabetic groups as

regards caloric response (slow phase velocity of nystagmus)

Non-diabetic DM P
[tems Mean +SD | Mean | +SD
R Caloric 28.1 13.9 28.0 411 098
L Caloric 245 11.0 28.6 6.5 0.2

SD: standard deviation P *: significance <0.05

Table 4 showed no significant difference between both groups as

regards caloric response.
MANSOURA MEDICAL JOURNAL
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Table 5. Comparison between diabetic and non-diabetic groups as regards

caloric UW percentage, VAS scores.

Non-diabetic DM P
Items Median | IQR |Median| IQR
12.00% [ 7.00%- | 7.00% | 5.00%- 0.056
UW%
22.00% 13.00%
R VAS score 6.5 4.5-8.0 6.5 5.0-8.0 0.9
L VAS score 6.0 3.0-8.0 5.0 5.0-6.0 0.68
IQR: interquartile range P *: significance <0.05

Table 5 showed no significant difference between both groups as regards

caloric UW percentage and VAS scores.

Table 6. Comparison between slow phase velocities of nystagmus induced by

right and left caloric test.

R Caloric L Caloric P
Items Mean +SD Mean +SD
SR No DM 28.1 13.9 24.5 11.0 0.057
Diabetic 28.0 4.1 28.6 6.5 0.65
SD: standard deviation P *: significance <0.05

Table 6 showed no significant difference between both groups as regards slow

phase velocities of nystagmus of right and left caloric test.

Vol. 44, No.1 & 2 Jan. & April, 2015



Ashraf Elsayed Morgan et al .... 199

Table 7. Comparison between VAS scores in response to vertigo induced by

right and left caloric test.

R VAS score L VAS score P
Items Median IQR Median IQR
B No DM 6.5 4.5-8.0 6.0 3.0-8.0 0.07
Diabetic 6.5 5.0-8.0 5.0 5.0-6.0 0.002*
IQR: interquartile range P *: significance <0.05

Table 7 showed no significant difference between VAS scores in response to
vertigo induced by right and left caloric test in non-diabetic group. A
significant difference in VAS scores in response to vertigo induced by right

and left caloric test obtained in diabetic group.

Table 8. Correlation of VAS scores in response to vertigo induced by
right caloric test to slow phase velocities of nystagmus induce

by right caloric test and age.

Items RtC Age
r 192 -.119
No DM R VAS score
P 327 .548
r -.158 316
Diabetic | R VAS score
P .589 271

r: Spearman correlation coefficient P *: significance <0.05

Table 8 showed no significant correlation between VAS scores in
response to vertigo induced by right caloric test to slow phase
velocities of nystagmus induced by right caloric test and age in both

groups of study.

MANSOURA MEDICAL JOURNAL
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Table 9. Correlation of VAS scores in response to vertigo induced by

left caloric test to slow phase velocities of nystagmus induced

by left caloric test and age.

Items LtC Age
R -.187 -.166
No DM L VAS score
P .340 399
R -478 455
DM L VAS score
P .084 .102

r: Spearman correlation coefficient P *: significance <0.05

Table 9 showed no significant correlation between VAS scores in

response to vertigo induced by left caloric test to slow phase velocities

of nystagmus induced by left caloric test and age in in both groups of

study.

DISCUSSION

To the best of our knowledge,
there was no previous studies evalu-
ated subjective perception of vertigo
among diabetic patients. At the la-
boratory levels, abnormal electronys-
tagmography test results observed in
some patients with type 1 DM [13, 14]
but not all patients [15: 16] suggest-
ing impaired SCC or superior vestib-
ular nerve functions. In addition, im-
paired
measured by cervical or ocular
VEMP has been reported [17]. In the
present study, although caloric test
is considered as a non-physiological

otoconial organ function

test for evaluating the vestibular sys-
tem, we choose it as fixed stimulus

Vol. 44, No.1 & 2 Jan. & April, 2015

for inducing vertigo and then meas-
ure the output of this fixed stimulus.

Caloric test stimulates mainly the
horizontal SCC and the low frequen-
cy response of the vestibular sys-
tem. In all subjects of study group,
there was no effect of sex of the sub-
ject of scores of VAS. The two study
groups did not showed any signifi-
cant difference in all variables of
study. In the present study sample,
there was no significant change in
caloric response with age in both
groups. In addition, VAS scores did
not related to caloric response. Pa-
tients with DM showed significant in-
tra-subject variability in their subjec-



Ashraf Elsayed Morgan et al .... 201

tive perception of vertigo induced by
caloric test measured by VAS al-
though both ears did not significantly
differed in slow phase velocities of
nystagmus induced by the same
stimulus. Type | vestibular hair cells
known to have greater sensitivity to
medication [18] and have increased
likelihood of age-related degenera-
tion [19].

Previous studies on SCC function
in patients with DM reported abnor-
malities in few patients with type 2
DM, which may be explained by
preservation the receptors that may
be more responsive to such stimuli
namely type 2 vestibular hair cells.
Preservation of type 2 vestibular hair
cells may explain our caloric re-
sponse in patients with DM that did
not differed from that of normal al-
though there was different subjective
perception of the response between
both groups. This finding suggests
abnormal patho-physiolocal effects
of DM on the vestibular systems that
may not detected by traditional meth-
ods. Because our target in the
present study was to detect differ-
ence in subjective perception of ver-
tigo in diabetic patients, we did not

considered abnormal caloric re-

sponse as the percentage of unilat-
eral weakness in diabetic and its ef-
fects on subjective perception of ver-
tigo. In addition, we used standard
bithermal caloric and we did not con-
sider the duration of the disease on
VAS scores.

Therefore, we recommend an-
other study that consider the missed
issues in the present study which
may spread our thinking on how sub-
jective perception of vertigo differed
among individuals.

CONCLUSION

The present study confirmed the
previous findings of a higher inci-
dence of abnormal vestibular perfor-
mance in diabetic patients. In addi-
tion, there may be
vestibular performance in the pres-
ence of normal laboratory functions.

impaired
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