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Abstract

Background: Fibromyalgia (FM) is a non-inflammatory musculoskeletal chronic syndrome, whose
etiology is unknown, characterized by diffuse pain, many patients with FM were reported to have
dizziness which is attributed to hypotension and the autonomic nervous system (ANS) dysfunc-
tion. Aim: To improve management of patients with fibromyalgia having dizziness. Objective: to
assess peripheral vestibular functions in patients with fibromyalgia. Subjects and Methods: After
obtaining approval from the Ethics Committee of the Suez Canal University Hospital (registration
number:3646) and written informed patient consent, a Cross-sectional study was conducted at
Suez Canal University hospital from June 2018 to December 2019 in the Audio-Vestibular Clinic of
the E.N.T department, including 30 female subjects whose age ranged from 22 to 50 years and
were divided into Study group that comprised patients diagnosed with fibromyalgia and Control
group rather healthy individuals. The vestibular assessment was done using pure tone audiome-
try, Bedside tests, and video-nystagmography (VNG). Results: There was no statistically signifi-
cant difference between both groups regarding results of bedside examinations and VNG results
as a caloric test (p-value = 0.6) however, there was a trend towards positive results and an in-
crease in vestibular weakness in the fibromyalgia group compared to the control group. Conclu-
sion: Fibromyalgia is unlikely to be a cause of peripheral vestibular dysfunction, so vestibular test-
ing is not routinely recommended for such patients.
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tic or molecular factors can be involved®.
Many patients with FM were reported to

Introduction

Fibromyalgia (FM) is a non-inflammatory
musculoskeletal chronic syndrome, whose
etiology is unknown, characterized by a dif-
fuse pain, increase in palpation sensitivity
and such symptoms as tiredness, insomnia,
anxiety, depression, cold intolerance and
otologic complaints. Although the FM-con-
trolling physiological mechanisms have not
been determined, neuroendocrine, gene-

have dizziness which is attributed to hypo-
tension and autonomic nervous system
(ANS) dysfunction and in this study we
want to explore if dizziness and imbalance
occur due to these factors only or due to a
direct effect of fibromyalgia on the vestib-
ular system®. Peripheral vestibular func-
tion can be assessed by Bedside vestibular
assessment that include 1) Spontaneous
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Nystagmus and Other Involuntary Eye Move-
ments (In unilateral peripheral differentia-
tion, the spontaneous nystagmus is mixed
horizontal-torsional beating away from the
lesion side®). 2) Gaze-evoked nystagmus
(GEN is one of the most sensitive ocular
motor signs for central pathologies in pa-
tients with acute vestibular syndrome(®).
3) Head-shaking nystagmus (In unilateral
peripheral vestibulopathy, the typical pat-
tern of HSN initially consists of contra-le-
sional nystagmus. Central patterns of HSN
include unusually strong HSN elicited by
weak head-shaking, intense HSN in pa-
tients without caloric paresis, ipsi-lesional
HSN, and its direction vertical or torsional
nystagmus developing in response to hori-
zontal head-shaking ). 4) The Dix-Hallpike
maneuver (It is the gold-standard test for a
diagnosis of BPPV (benign paroxysmal po-
sitional nystagmus), involving the poste-
rior semicircular canal (PC-BPPV). In PC-
BPPV the elicited nystagmus would be
mixed upbeat and torsional®). The HC can
be maximally stimulated using the supine
roll test. Two types of nystagmus may be
observed in BPPV involving the HC (HC-
BPPV): geotropic nystagmus beating to-
ward the ground (lower ear) or apogeo-
tropic nystagmus beating toward the ceil-
ing(®). In the rare subtype of BPPV involving
the anterior semicircular canal (AC-BPPV),
elicit downbeat nystagmus(). And 5) Step-
ping test (The stepping test is useful for de-
tecting vestibular deficits by disrupting
proprioceptive compensation(®). Periph-
eral vestibular function can also be as-
sessed by Caloric irrigation [Bithermal ca-
loric testing is the most used method to
evoke vestibular nystagmus. Warm and
cool water (or air) irrigations are applied to
each ear®].

Subjects and Methods

The study was conducted at Suez Canal
University hospital from June 2018 to

December 2019 in Audio-Vestibular Clinic
of the E.N.T department. The target popu-
lation were all female subjects whose age
ranged from 22 to 50 years and were di-
vided into; study group that comprised pa-
tients diagnosed with fibromyalgia accord-
ing to ACR diagnostic criteria and patients
were taken from the Rheumatology outpa-
tient clinic and control group that consists
of rather healthy individuals. Inclusion cri-
teria included female patients diagnosed
with fibromyalgia and patient aged be-
tween 22 to 50 years old. Exclusion criteria
included patients with previous history of
peripheral vestibular weakness as result of
vestibular neuritis, BPPV, Meniere's dis-
ease, CNS disorders and patients with pos-
tural hypotension. Study design was cross
sectional comparative study.

Methods

After obtaining approval from the Ethics
Committee of the Suez Canal University
Hospital (registration number:3646), and
written informed patient consent with an
explanation regarding the purpose, ef-
fects, technique of the tests that were ap-
plied in both ( patient with fibromyalgia
that diagnosed by clinical examination to
tender points\areas according to the ACR
diagnostic criteria that performed at the
Rheumatology clinic by a trained physi-
cians , then patients were referred to the
audio-vestibular clinic) and control group ,
The vestibular assessment was performed
in both groups as follows: 1- Clinical history
for the presence of previous episodes of
rotational vertigo and sensation of un-
steadiness or imbalance. 2- Pure tone audi-
ometry for frequencies between 250 Hz
and 8000 Hz; the exam was performed in a
quiet room with a half octave precision. 3-
Speech audiometry was performed by do-
ing Speech Recognition Threshold (SRT)
and the materials that were used in speech
threshold testing were spondees, (two-syl-
lable words) by using live voice materials.
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Speech discrimination score (SDS) was also
assessed and the most common materials
for (SDS) were the monosyllabic words by
using the open set protocol and SDS was
defined as the percentage of words cor-
rectly identified(®. 4- Evaluation of vestibu-
lar system function was performed by A)
Bedside tests that included the following:

1- Spontaneous Nystagmus and Other Invol-
untary Eye Movements.

2- Gaze-evoked nystagmus: It was done by
asking the patient to follow doctor's fin-
ger in horizontal and vertical planes.

3- Head-shaking nystagmus: Head-shaking
nystagmus (HSN) was assessed using ei-
ther a passive (by the examiner) or active
(by the patient) head-shaking maneuver.
The patient's head was pitched forward by
approximately 20° to bring the horizontal
semicircular canals (HCs) into the plane of
stimulation, and then the head was shaken
horizontally in a sinusoidal fashion at a rate
of about 2-3 Hz with amplitude of 20° for 15
seconds.

4- The Dix-Hallpike maneuver: In examina-
tion of A.C and P.C while seated on the ex-
amination table, the patient's head was
turned 45° toward the side to be tested,
then was moved to a supine position, end-
ing with the head hanging 20° below the
examination table. In examination of H.C
using the supine roll test, in which the pa-
tient's head was first flexed forward about
30°align the HC with the earth vertical, and
then turned about 90° to each side.

5- Stepping test: The examiner asked the
patient to march in a fixed position with
the arms extended and eyes closed.

B) Videonystagmography (VNG):
It was done to exclude peripheral vestibu-
lar lesion and detect any oculomotor tests
or gaze abnormalities, it includes:

o Spontaneous nystagmus.

o Gaze evoked nystagmus.

o Oculomotor testing (saccade, smooth

pursuit, and optokinetic tests).
o Positional testing

o Dix-Hallpike (Dynamic positioning).
o (Caloric test to exclude peripheral ves-
tibulopathy.
Water irrigations were applied to each ear
and the maximum velocity of the slow
component of nystagmus from each ear
was determined.

Statistical Analysis

The statistical analysis was performed us-
ing IBM SPSS Statistics® 22 for Windows 8
operating system .Descriptive data was ex-
pressed as median and interquartile range
for continuous nonparametric variables, as
mean and SD for continuous parametric
variables, and count/total and percentages
(%) for categorical and dichotomous varia-
bles. Student T-test was used to analyze
the continuous variables between the two
studied groups and Chi-test for categorical
and dichotomous variables. The level of
statistical significance was p<0.05. Presen-
tation of the statistical outcomes in the
form of tables and graphs was performed
using the “Microsoft Office Excel® 2007”
program.

Results

Thirty patients were included in this study
and divided into two groups; Study (Fi-
bromyalgia) group and control group. Each
group had fifteen patients. All the subjects
in both groups were females. Age of the
subjects ranged from 25 to 50 years among
study group and ranged from 22 to 50
years among control group. Nine patients
in fibromyalgia group complained of ver-
tigo; seven of them complained of sense of
imbalance and two patients complained of
lightheadedness, while in control group all
patients had not complained of vertigo.
Audiometric evaluation was done in both
groups and all patients had normal hear-
ing. The vestibular assessment was done
by bedside examinations and Videonystag-
mography (VNG). Regarding caloric test
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results, figure 1 shows that in the study
group 5 patients (33.3%) had unilateral ves-
tibular weakness and 10 patients (66.7%)
had normal caloric test. In control group 3
patient (20%) had unilateral vestibular
weakness and 12 patients (80%) had normal
caloric test but there was no statistically
significant  difference between both
groups regarding results of the caloric test
(p-value = 0.6). Figure two shows the distri-
bution of peripheral vestibular assessment
(caloric, stepping and positional tests) re-
sults in the nine patients who had a com-
plaint of vertigo in fibromyalgia group as

follows: five patients had abnormal test re-
sults; two had unilateral caloric weakness
(degrees of weakness were 30% and 38%),
abnormal stepping and positional tests,
two had unilateral caloric weakness only
(degrees of weakness were 21% and 27%)
and one patient had unilateral caloric
weakness (degree of weakness was 29%)
and abnormal stepping test, while the rest
of nine patients (four patients) who com-
plained of vertigo had normal results. On
the other hand, all six patient who had not
complained of vertigo had normal caloric,
stepping, and positional tests.
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Figure 1: Bar chart showing results of Caloric test in control group and fibromyalgia group.

Discussion

Fibromyalgia is a non-inflammatory muscu-
loskeletal chronic syndrome, whose etiol-
ogy is unknown, characterized by a diffuse
pain, increase in palpation sensitivity and
such symptoms as tiredness, insomnia,
anxiety, depression, cold intolerance and
otologic complaints. The aim of this study
to improve management of patient with fi-
bromyalgia having dizziness. Thirty sub-
jects were included in the current study
and divided into two groups; Study (Fi-
bromyalgia) group and control group. Each
group had fifteen subjects. All subjects in

both groups were females, as fibromyalgia
more common in females. Age of the pa-
tients ranged from 25 to 50 years among
study group and ranged from 22 to 50
years among control group that matched
our inclusion criteria as age above 50 years
may increase the occurrence of pres-
byastasis that may affect the results of the
current study. In the present study, the
complaint of vertigo was found to be pre-
sent in 60% of patients (nine patients) in fi-
bromyalgia group. This result was similar
to those reported in Bayazit et al in 2002
that assessed the ear-related symptoms in
23 female patients with fibromyalgia.
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Figure 2: Pie chart showing peripheral vestibular assessment in patients with complaint.
of vertigo in fibromyalgia group.
They found that 50% of the patients had ei-  handicap inventory were significantly

ther dizziness or vertigo. These observa-
tions agree with those previously observed
by Watson et al in 2009(") who also evalu-
ated the frequency of various neurological
signs and symptoms in both fibromyalgia
patients and healthy control subjects. Each
subject completed a physical examination
by a neurologist as well as a questionnaire
designed to assess neurologic symptoms
over the previous three months. The re-
searchers found that 30% of fibromyalgia
patients had vertigo compared to 1% of
healthy control subjects only. Similarly,
Zeigelboim BS et al in 20110 evaluated the
vestibular behavior in fibromyalgia pa-
tients and the study was performed on 25
female patients diagnosed as fibromyalgia
without middle ear pathologies. Otorhino-
laryngological history in these patients
showed dizziness in 21 patients (84%) from
25 fibromyalgia female patients. In con-
cordance with the findings of the current
study, Koca T et al in 2018() compared 44
patients with FM and 44 healthy volun-
teers. Vertigo and balance complaints
were significantly higher in the FM group.
All subunits (emotional, functional and
physical) and total scores of dizziness

higher in the FM group. In the current
study, it was found that seven patients
(78%) in study group complained of sense
of imbalance with long term complaint of
vertigo (mean of 30 months) that might be
related to musculoskeletal abnormalities
as it was noticed that musculoskeletal ab-
normalities was significantly higher in fi-
bromyalgia group. Also, it was noticed that
the mean duration of the disease in pa-
tients who had complained of vertigo in fi-
bromyalgia group was statistically signifi-
cantly higher (4.5 years) compared with 1.5
years in patients who had not complained
of vertigo in fibromyalgia group. Similarly,
Zeigelboim BS et al in 2011() explained the
dizziness in 21 patients from 25 fibromyal-
gia female patients by musculoskeletal ab-
normalities that are common in FM and
they can impair the proprioception by
causing an instability of sensation. The
complaint of vertigo might also be related
in some patients in fibromyalgia group to
the usage of drugs such as analgesics and
anti-depressants because they can cause
dizziness and drowsiness as side effects
(reported in 8% of all patients using these
drugs) specially when used for longer
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duration (mean duration of usage in pre-
sent study was 1.5 years) also, dizziness
may occur with abrupt withdrawal from
SSRI(M) which wasn't reported in the cur-
rent study. A different explanation was in-
troduced by Koca T et al in 2018 who
found that vertigo and balance complaints
were significantly higher in the FM group
(84%) and explained their results by high
oxidative stress activity in fibromyalgia be-
cause increased active oxygen derivatives
called oxidants (which are free radicals
such as lipid peroxide, protein carbonyl
and nitric oxide) can cause damage to hair
cells and induce dysfunction of microvas-
cular circulation in the peripheral vestibu-
lar system. In the present study audio-
metric evaluation was done in both groups
and all patients had normal hearing, this
finding showed that fibromyalgia does not
affect cochlea, as found by Bayazit et al in
20020 who found that the audiometry re-
sults of 23 patients with FM were all nor-
mal. On the contrary to other studies,
Kapusuz Gencer Z et al in 20170 con-
ducted a case-control study, enrolling 35
patients with FM and 25 healthy volun-
teers as the control group. Although at low
(250-2000 Hz) frequencies, the mean air
and bone conduction threshold values be-
tween the two groups were not statisti-
cally significant (p > 0.05) and within nor-
mal range. Yet, at high frequencies (4000-
8000 Hz), air-bone conduction threshold
values revealed hearing loss in the FM
group. The speech discrimination scores
(SDS) of these patients were also dimin-
ished; however, these values did not reach
statistical significance compared to control
group’s values (p > 0.05). Regarding tym-
panometric values, there was no statisti-
cally significant difference among the
groups (p > 0.05). The difference between
the results of the two studies could be ex-
plained by increased age in FM group in
that study (ranging up to 65 years with
mean age of 48 years) which may be

associated with presbycusis. In the present
study, regarding bedside examinations;
there was no spontaneous nystagmus, no
gaze-evoked nystagmus, and no post
head-shaking nystagmus in both groups.
However stepping test results showed
that in fibromyalgia group 3 patients (20%)
showed deviation in the stepping test
while 2 subjects (13.4%) showed deviation
in control group with no statistically signif-
icant difference between both groups and
that deviation in control group is unlikely
to be explained by decompensation or im-
balance of vestibular system as these sub-
jects had normal other bedside and VNG
test results and stepping testis less reliable
screening tool for peripheral vestibular
asymmetry as its sensitivity is (50%) and
specificity is (60%).05). Moreover, Dix-hall-
pike test results showed normal test re-
sults among all subjects in both groups. In
the current study V.N.G tests showed the
same results as the office tests regarding
spontaneous nystagmus and gaze-evoked
nystagmus, also tracking test showed nor-
mal results in both groups. Moreover,
Optokinetic test results showed decreased
gain in 3 patients of FM group (20%), also
saccade test results showed abnormal ac-
curacy and latency in 3 patients of FM
group (20%) and these results might be ex-
plained by decreased reliability of those pa-
tients as these tests are highly affected by
inattention of patients and these tests
have poor sensitivity in identifying central
vestibular lesion giving false positive re-
sults(®). Positional Test showed abnormal
results in two patients of fibromyalgia
group (13.3%), both had significant nystag-
mus. In control group one patient (6.7%)
had significant nystagmus with no statisti-
cally significant difference between both
groups. Those abnormal results are un-
likely explained by uncompensated periph-
eral vestibular lesion as positional test has
moderate sensitivity and specificity(7).
Zeigelboim BS et al in 2011() evaluated the
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vestibular behavior in one group of 25 fi-
bromyalgia patients by the following tests
integrating the vestibular exam: posi-
tional/positioning, pendular track and
optokinetic nystagmus did not show alter-
ations. Caloric Test results showed that in
the study group 5 patients (33.3%) had uni-
lateral vestibular weakness, while in con-
trol group 3 patient (20%) had unilateral
vestibular weakness, there was no statisti-
cally significant difference between both
groups (p-value = 0.6). In contrast to
results of the current study Pérez-de-
Heredia-Torres M et al in 2017('®) compared
the sensory organization test of balance
between women with fibromyalgia (FM)
and healthy women by (Posturo-graphy)
and the results showed that women with
FM displayed significantly lower values in
all SOT conditions (vestibular, visual and
somatosensory) than healthy women and
scores of conditions 4-6 were significantly
lower than those for conditions 1-3. The
difference between results of the current
study and results of that study is that ca-
loric test assesses vestibulo-ocular func-
tion, while sensory organization tests as-
sess vestibulo-spinal function and many pa-
tients with fibromyalgia had musculoskele-
tal abnormalities, so they could have worse
balance scores at posturography. The dis-
tribution of peripheral vestibular assess-
ment (caloric, stepping, and positional
tests) in fibromyalgia group showed that
five patients had unilateral caloric weak-
ness and two of them only had abnormal
stepping and positional tests and those
two patients are likely to have peripheral
vestibular dysfunction as each test alone
has its limited specificity and sensitivity
while using a combination of several clini-
cal tests got the most reliable vestibular as-
sessment. In the current study regarding
bed side examinations and VNG results; it
was concluded that there was a trend to-
wards positive results and increase in ves-

tibular weakness in fibromyalgia group
compared to control group but, without
statistically significant difference between
both groups thus, fibromyalgia is unlikely
to be a cause of peripheral vestibular dys-
function however, it might be a cause of
complaint of vertigo through musculoskel-
etal abnormalities, longer duration of the
disease and usage of medications as anal-
gesics and antidepressants. From all the
above, we accept the null hypothesis that
there is no significance difference in pe-
ripheral vestibular dysfunction between
two groups. Bedside tests and caloric test
had some limitations such as caloric testing
has low sensitivity and specificity, and as-
sesses only the function of the horizon-
tal semicircular canal™ also, caloric re-
sponse stimulates very low frequencies
(0.002 to 0.004) which are well below the
physiological range of the VOR, so patients
with normal caloric test results may have
vestibular weakness at higher frequencies
and may need more investgations such as
Video-head impulse test (VHIT) which is a
more physiological stimulus testing higher
frequencies (>1Hz) and can detect abnor-
malities in all six semicircular canals®?), also
Computerized Dynamic Posturography
(CDP) can assess vestibulo-spinal function
(Visual , vestibular , somatosensory) and
vestibular-Evoked-Myogenic-Potential (VE
MP) that asses otolith organs. Finally, the
current study presents some limitations;
first, Scarcity of cases of fibromyalgia
visitng the hospital and second, not all
vestibular tests were done as fibromyalgia
patients can't tolerate having all vestibular
tests together as they will take very long
time.

Conclusion

Fibromyalgia is unlikely to be a cause of pe-
ripheral vestibular dysfunction. Thus, no
vestibular testing is needed for such pa-
tients.
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