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Abstract
Aim: Fibromyalgia syndrome (FM) is soft tissue rheumatism characterized by chronic widespread musculoskeletal pain. Central 
sensitization–related neuroaudiological symptoms are frequently seen in patients with FM. The aim of this study was to investigate 
the duration of nasal mucociliary clearance in FM patients and its relation with pain.  
Material and Methods: A prospective case–control study was carried out in Otorhinolaryngology Clinic. Forty four (N=44) females 
were enrolled in the study.  Twenty two (22) FM patients with age (p=0.5) and body mass index (BMI) (p=0.072) matched healthy 
controls were included in the study. The FM diagnosis has been determined by clinical examination according to the American 
College of Rheumatology (ACR) 2010 criteria. All study participants underwent measurements of nasal mucociliary clearance 
duration by the same individual.
Results: The mean age was 38.7 ± 1.8 years in FM group, while it was 37.05 ± 1.8 years in control. The mean duration of nasal 
mucociliary clearance were 8.06 ± 0.5 minutes in FM group, and 5.86 ± 0.4 minutes in control. The duration of nasal mucociliary 
clearance was longer in FM patients than controls (p=0.0005). The duration of mucociliary clearance was found positively correlated 
with visual analog scale (VAS) score (r=0.423; p=0.005).
Conclusion: There was a significant prolonged nasal mucociliary clearance duration inpatients with FMand positively correlated 
with pain score. Clinically, women with FM should be followed up for possible adverse effects of prolonged mucociliary clearance 
duration such as sinonasal and middle ear infections.
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INTRODUCTION
Sinus health in humans is maintained by means of the 
mucociliary clearance mechanism. This is the main 
system for the nonspecific defense against the constant 
organic and inorganic contamination transported by air. 
It works by trapping particules and microorganisms in 
the mucus and then transporting the mucous film to the 
pharynx, where it is eliminated via coughing or swallowing 
(1). However, the change of the mucosal ultrastructural 
elements and the delay in the mucociliary clearance of 
the nasal epithelium, cause chronic rhinosinusitis and 
respiratory tract diseases (1,2). 

The mucociliary clearance mechanism relies on the 
complex interaction between motile cilia, glandular 
secretions, and the anatomy of the sinuses and 
nasal environment (1). There is a general insight that 
physiological and hormonal changes associated with 
various conditions may influence rhinological functions 

and disease. Several changes in the nasal mucosa during 
the menstrual cycle, pregnancy, oral contraceptive use, 
after menopause and nasal surgery, sistemic diseases 
have been investigated in multiple studies (27). 

Fibromyalgia syndrome (FM) is a chronic pain syndrome 
characterized by diffuse muscle pain, poor sleep and 
fatigue characterized by unknown etiology and limited 
treatment options (8). The common symptoms of FM 
include sleep disorders, affective disorders, chronic 
generalized pain, and fatigue. The pathophysiology of FM 
has not been elucidated yet, and no treatment is available 
for relieving all of the symptoms (8). The estimated 
prevalence of FM in the general population varies globally 
between approximately 2 and 11%, depending on the 
population (8,9). The prevalence is higher in women than 
men (9:1) increasing with age (10).

Neuroaudiologic complaints such as dizziness, tinnitus, 
hearing loss, vertigo are frequently seen in FM patients 



correlated with disease severity. These symptoms are 
explained by central hypersensitivity, dysregulation of 
nervous system, which causes perception change. In a 
small number of studies, audiological complaints were not 
correlated with objective findings (11,12). The aim of this 
study was to investigate the duration of nasal mucociliary 
clearance in FM patients and its relation with pain. 

MATERIAL and METHODS
Cases
A prospective case–control study was carried out in 
Otorhinolaryngology Clinic. Forty four (N=44) female were 
enrolled in the study. Twenty two (22) FM patients with 
age (p=0.5) and body mass index (BMI) (p=0.072) matched 
healthy controls were included in the study. 

Fibromyalgia diagnosis and assesment
The FM diagnosis has been determined by clinical 
examination according to the ACR 2010 criteria, in 
which the patient must have pain in all of the body’s four 
quadrants plus axial pain, and at least 11/18 predefined 
tender points, triggered by a pressure of a maximum of 
4 kg/cm2 (11,12). A visual analog scale (VAS: from 0 = no 
pain to 10 = the worst pain) was used to measure pain 
score.

Blood sampling 
Sex hormones (morning) of patients; estrodiol (E2), 
follicule stimulating hormone (FSH) were recorded and 
measured by using a Centaur XP Immunoassay System 
(Siemens Healthcare GmbH). All participants were in 
premenopausal period. 

Otorhinolaryngeal evaluation
The evaluation of the study involves taking a detailed 
history; ear, nose, and throat examinations; and nasal 
endoscopic evaluations done by the same trained 
individual. Subjects with a nasal pathology causing nasal 
obstruction, such as septum deviation, nasal polyposis, 
or concha bullosa; a history of allergy or asthma; upper 
respiratory tract infection during the previous 2 months; 
a history of nasal or paranasal operation; a history of 
any medication; a history of any systemic disease; and 
smokerswere excluded from the study. 

Saccharin test 
The nasal mucociliary clearance duration was evaluated 
with the saccharin test. This is a simple, inexpensive, 
reproducible clinical test for determining abnormal 
mucociliary clearance (13). The patients were asked to 
blow their nose and not to consume any food or drink 
for 1 h before the test. A rest period of 30 minutes was 
allowed before the measurement. While the patient was 
sitting in an upright position, 1/4 of a saccharin tablet 
was placed at the front of the left inferior turbinate usinga 
bayonet forceps. The patients were asked not to sneeze, 
sniff, or wipe their noses during the test. Until the time of 
experiencing a saccharin taste after the tablet placement, 
the patients were instructed to swallow at 30-seconds 
intervals and inform the investigator when they tasted 
saccharin. The time taken by the subjects from placement 

of the tablet to the perception of the sweet taste was 
measured by a chronometer and recorded as minutes (14). 
The saccharin tests were performed by the same clinician 
at the Otorhinolaryngology Clinic, who was unaware of the 
subjects’ status.

Statistical analysis
All analyses were conducted by using SPSS 15.0 (SPSS® 
for Windows 15.0, Chicago, USA). The normality of the 
distribution was assessed using the Kolmogorov–Smirnov 
test. Variables with a normal distribution were presented 
as the mean ± standard deviation, and variables with a 
skewed distribution were presented as the median and 
interquartile range (IQR). The groups were compared with 
the Student t-test for parametric data and Mann–Whitney 
U test for nonparametric data. A p valueless than 0.05 was 
considered statistically significant.The minimum number 
of subjects required in each group was determined to be 25 
in order to make a significant difference between the two 
groups’ average of 0.05 units. Type 1 error = 0.05, power 
of the test: 0.8.The study was approved by the Regional 
Committee for Ethics (protocol number: 176, 2018) in 
Medical Research and complied with Helsinki criteria.

RESULTS
In FM group, the mean age was 38.7 ± 1.8 years, while in 
control, it was 37.05 ± 1.8 years. There was no statistically 
significant difference regarding the age (p=0.5) and BMI 
(p=0.072) between the groups.

The mean nasal mucociliary clearance durationwas 
8.06 ± 0.5 minutes in FM group, and 5.86 ± 0.4  minutes 
in control. The demographic and laboratory data of the 
groups were shown at Table 1. The duration of nasal 
mucociliary clearance was longer in FM patients than 
controls (p=0.0005) (Figure 1). The duration of mucociliary 
clearance was found positively correlated with VAS score 
(r=0.423; p=0.005).

Table 1. The descriptive and analytic data of the study and control 
group

FM (N=22) 
mean±std/

median, min-max

Control (N=22) 
mean±std/

median, min-max

P

Age (year) 38.7 ± 1.8 37.05 ± 1.8 0.5

BMI 28.1 ± 2.6 30.1 ± 3.4 0.072

Estradiol (E2) 
(pg/mL)*

21.8 (11.5-34) 16 (12-31) 0.048

FSH (mIU/mL)                   68.6 (43.2-95.9) 52.2 (41.1-73.7) 0.064

Nasal mucociliary 
clearance 
duration 
(minutes)*

8.06 ± 0.5 5.86 ± 0.4 0.0005

VAS (0-10 cm) 7.1±1.4 -

Abbreviations: FM: Fibromyalgia; VAS: visual analog scale; BMI: 
body mass index; FSH: follicule stimulating hormone.α= İndependent 
student t test*statistically significant difference. P<0.005
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Figure 1. Boxplot ofnasal mucociliary clearance (MCC) duration 
in the groups

DISCUSSION
In this study, we showed that women with FM has a 
prolonged mucociliary clearance durationin comparison 
with age and gender-matched healthy controls. 
Additionally the duration was positively correlated 
with VAS score. Accordingly, as the severity of the pain 
increases, the duration and the susceptibility to chronic 
infections increases.

FM is an entity with multiple concomitant disorders, 
rather than a single disorder. It is often accompanied 
by non-specific symptoms and comorbidities (15-17); 
such as memory and concentration problems (18), sleep 
disturbances, stomach ache, depressive symptoms 
and headache  (18,19), and disorders like irritable bowel 
syndrome, chronic fatigue syndrome, interstitial cystitis 
and temporomandibular disorder (20,21). Multiple 
factors such as genetic factors, substance P and 
serotonin pathways, central sensitization, autonomous 
disfunction, hypothalamic–pituitary–adrenal axis 
disfunction, metabolic dysfunction, oxidative stresswere 
found to be related to FM pathophysiology (15-21).
The nervous system as well as the immune system use 
common signaling molecules for intra- and inter-system 
communications. Such signaling molecules are cytokines, 
neurotransmitters and neuroendocrine hormones, and 
their respective receptors (22).

Many neuroaudiological complaints, such as dizziness, 
tinnitus, hearing loss, and vertigo are frequently seen 
in patients with FM in correlation with the severity of 
the disease. These symptoms are explained by central 
hypersensitivity and dysregulation of the nervous system, 
which causes a change in perception. A small number 
of studies demonstrated that audiological complaints 
were not correlated with objective findings (23,24). These 
complaints develop due to an abnormal presentation of 
stimuli from internal or external circulation due to neural 
disintegration, events related to neural mediators, or 
systemic features of the disease (25). Gencer et al. found, 
the mean air conduction threshold low in FM patients at high 
frequencies (26). Gurbuzler et al. (27).  investigated several 

perceptual, acoustic and aerodynamic voice evaluation 
parameters in these patients. It is showed that FM impairs 
perceived voice quality either in patient self evaluated or in 
clinician evaluated rating scales. Furthermore, the results 
confirm that FM cause short maximum phonation time 
and low voice intensity (27). Soler et al. (28)  observed that 
FM was one of the common comorbid disease in patients 
with chronic rhinosinusitis who underwent surgery. 
Patients with chronic rhinosinusitis and FM showed 
similar improvements in quality-of-life after endoscopic 
sinus surgery in comparison with healty controls (28). 
Yilmaz et al. (29) assessed otoacoustic emission findings 
in FM. They found that although these patients generally 
have subjective symptoms related to ear, clinical or 
laboratory assessments, any objective finding related to 
these subjective symptoms were not found. The otologic 
functions seem to be spared in FM (29). Rosenhall et al. 
(30) showed that auditory brainstem response (ABR) was 
pathologicwith 31% frequency in FM patients. The ABR-
findings indicate that a brainstem dysfunction might 
be present in some patients with FM. The results of the 
impedance audiometric tests were found generally normal 
in the patient group (30). The study by Doğan et al. (31) 
suggests the high possibility of coexistence of FM and 
allergic rinitis. Neurogenic inflammation is seems to be the 
main common pathologic pathway of the both diseases.

The relationship between these two diseases can 
be explained by sympathetic and parasympathetic 
dysfunction. Parasympathetic reflexes and sneezing 
quickly clean the upper airways while protecting the 
lower airways. Parasympathetic dysfunction contributes 
to allergic, infectious and other nonallergic rhinitis and 
sinuzitis. Sympathetic arterial vasoconstriction reduces 
mucosal blood flow, sinusoidal filling and mucosal 
thickness. Sympathetic tonus deficiency may lead to 
chronic, non-allergic rhinitis (32). Autonomic dysfunction 
known to be responsible for the etiopathogenesis of FM. 
The realization of autonomic disfunction in FM has opened 
the possibility for therapeutic interventions. Much more 
research is needed to better define the role of autonomic 
disfunction in the pathogenesis of FM (33,34).

In our study the negative effect of FM on mucocilier 
function can be explained by more than one mechanism; 
autonomous disfunction, hypothalamic–pituitary–
adrenal axis disfunction, metabolic dysfunction, 
sympathetic hyperactivation, central sensitization, 
peripheral sensitization,  and immunological pathways 
etc. It is not clear whether there is a relationship between 
these two diseases in terms of cause or concomitance.

It is important to keep in mind that the prolongation of 
the mucociliary clearance period in FM patients may 
predispose them to sinonasal infections.

There may be other reasons for susceptibility to sinonasal 
infections other than prolonged mucociliary duration in 
FM patients. We hope in near future we will obtain clearer 
information on complicated pathophysiology of FM in 
order to understand this relation.

Limitations of the study
The limitation of the study is small sample size. Another 
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limitation of the study is there is no data related with the 
physical examination for upper respiratory tract infection. 
Physical examination is required to establish a direct 
association between FM and chronic respiratory tract 
infections. We expect to find hormonal dysfunction in FM 
women. There was no difference between the two groups 
in terms of it.

The complexity of the etiopathogenesis of FM and 
the differences between patients cause difficulties in 
explaining the relationship of these diseases.

CONCLUSION
This study showed that women with FM have prolonged 
mucociliary clearance duration positively correlated with 
pain score. FM patients should be monitored for possible 
respiratory tract diseases such as sinonasal and middle 
ear infections. More detailed researches with a large 
number of patients are needed in order to reveal the 
relationship between two diseases.
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