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Abstract

Background. Burning mouth syndrome (BMS) is defined as a chronic burning sensation in the oral mucosa that
can not be attributed to its pathological findings. Current opinion is that the clinical symptoms of BMS can be
attributed to neurological disorders caused by disturbances in the processes of sensory information on various
levels of the nervous system. In its etiology, dysfunction of the nigrostriatal dopamine-dependent system is also
considered. It has been demonstrated that there are similarities between BMS and Parkinson’s disease.
Objectives. To evaluate local conditions and disturbances in peripheral nerve conduction in patients with BMS.
Material and Methods. The participants of the study were 83 patients; 33 patients with burning mouth syndrome
(group I), 20 patients with Parkinson’s disease (group II) and 30 controls. Group I: age range 41-82 years (median
age 60.4); 27 women, 6 men, group II: age range 51-81 years (median age 65.5 years); 15 women, 5 men. All patients
underwent electroneurography. Motor conduction velocity, motor peroneal nerve and ulnar nerve conduction
velocity distribution were analyzed. Sensory ulnar and sural nerve conduction velocity tests were also performed.
Results. Group I: the authors confirmed a statistically significant decrease of both peroneal nerve amplitude and
sural nerve amplitude in patients with BMS compared to controls. In patients with BMS, the prolongation of the
ulnar nerve latency of sensory action potential was also proved. Negative correlations were revealed between the
age of the patients, type of BMS and most of the parameters evaluated in a standard neurography examination.
Group II: we confirmed a statistically significant decrease of the peroneal nerve amplitude of compound muscle
action potential in patients with Parkinson’s disease, compared to the control group.

Conclusions. The findings justify further electrophysiological studies as well as neuropathological studies of the
peripheral nervous system in patients with BMS. They could help to determine the role of peripheral changes in
the disease’s pathogenesis (Adv Clin Exp Med 2011, 20, 6, 753-760).

Key words: burning mouth syndrome, Parkinson’s disease, electroneurography.

Streszczenie

Wprowadzenie. Zespol pieczenia jamy ustnej (BMS) jest definiowany jako uporczywe pieczenie blony sluzowej
jamy ustnej, niezwigzane z jej patologia. Uwaza sie, zZe objawy kliniczne BMS wigzg si¢ z zaburzeniami neurologicz-
nymi spowodowanymi nieprawidlowym odbiorem i przetwarzaniem informacji czuciowych na réznych pozio-
mach ukfadu nerwowego. W etiologii schorzenia bierze si¢ rowniez pod uwage dysfunkcje zaleznego od dopaminy
ukladu nigrostriatalnego. Wykazano, ze istniejg podobienstwa miedzy BMS i chorobg Parkinsona.

Cel pracy. Ocena uwarunkowan miejscowych oraz uszkodzenia nerwéw obwodowych w BMS.

Material i metody. W badaniach udzial wzielo 83 pacjentdw; 33 osoby z zespolem pieczenia jamy ustnej (grupa I),
20 pacjentéw z chorobg Parkinsona (grupa II) oraz 30 pacjentéw z grupy kontrolnej (grupa III). Grupa I: przedzial
wiekowy 41-82 lat ($rednia wieku 60,4); 27 kobiet, 6 mezczyzn. Grupa II: przedzial wiekowy 51-81 lat ($red-
nia wieku 65,5); 15 kobiet, 5 mezczyzn. U wszystkich chorych przeprowadzono badania elektroneurograficzne.
Oceniano szybko$¢ przewodzenia ruchowego, rozktad predkosci przewodzenia we widknach ruchowych nerwu
tokciowego i strzalkowego, a takze szybkos¢ przewodzenia czuciowego w nerwie fokciowym i tydkowym.
Wyniki. Grupa I: wykazano statystycznie istotne obnizenie amplitudy potencjatéw ruchowych nerwu strzatkowego
oraz amplitudy odpowiedzi czuciowych w nerwie lydkowym w grupie os6b z BMS w odniesieniu do grupy kon-
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trolnej, a takze wydluzenie latencji odpowiedzi czuciowej w nerwie fokciowym u pacjentéw z BMS w poréwnaniu z
dwiema pozostalymi grupami. Wykazano ujemne korelacje miedzy wiekiem pacjentéw i typem BMS a wigkszo$cia
parametréw standardowego badania neurograficznego. Grupa II: u pacjentéw z choroba Parkinsona stwierdzono
znamienne obnizenie amplitudy odpowiedzi we wiéknach ruchowych nerwu strzatkowego w poréwnaniu z grupa

kontrolna.

Whioski. Uzyskane wyniki uzasadniaja prowadzenie dalszych badan elektrofizjologicznych, a takze neuropato-
logicznych obwodowego ukladu nerwowego u chorych z BMS. By¢ moze przyczyni sie to do ustalenia roli zmian
obwodowych w patogenezie tej choroby (Adv Clin Exp Med 2011, 20, 6, 753-760).

Stowa kluczowe: zespot pieczenia jamy ustnej, choroba Parkinsona, elektroneurografia.

The term burning mouth syndrome (BMS) de-
scribes various types of chronic pain experienced
in the mouth by patients without clinical manifes-
tations of oral changes which could explain this
kind of discomfort. In most cases, the clinical pic-
ture of BMS is marked by a triad of symptoms: in-
cessant pain or burning sensation in the oral mu-
cosa, dysgeusia and xerostomia, with no clinically
observable changes in the oral mucosa including
the site of the reported pain [1]. In other cases,
there is either an oligosymptomatic variant (pain
and dysgeusia or pain and xerostomia) or just one
symptom occurs — pain. Studies show that burning
mouth syndrome is a frequent reason for medical
consultation requests [2, 3]. In the United States,
about 1.3 million people with BMS have been reg-
istered [4].

Three clinical types of BMS are distinguished,
depending on the intensity of the burning sensation
and its occurrence patterns during the day (Lamey
and Lewis criteria) [5]. In type 1, the ailments occur
later in the day and are the most intense in the eve-
ning. This type is usually associated with systemic
diseases such as diabetes and malnutrition [6].
In type 2, the sensations persist throughout the day
and make falling asleep difficult. In this group, psy-
chological, neurological and psychiatric disorders
are usually observed [7]. In BMS Type 3, varied
patterns are reported. Patients report days without
symptoms. It is associated with allergic reactions
to food additives as well as anxiety [8].

Also, various local and systemic factors are
of significance in BMS etiopathogenesis. Among
the local factors, the following are named: lichen
planus, mechanical irritation, contact allergies,
parafunction and dysfunction of the stomatog-
nathic system and prosthetic factors [6-10]. The
predisposing factors are: diabetes, hematological
disorders, deficiency in platelet producing fac-
tors (vitamin B12, iron and folic acid), hormonal
disorders (menopause), digestive tract disorders,
psychiatric and neurological disorders and poly-
pragmasy [1, 11-15].

Recent studies have attributed burning mouth
syndrome to disturbances in the processes of sen-
sory information in the peripheral and central

nervous system [16, 17]. Sufferers may experience
disturbances in the perception of pain and thermal
stimuli [18]. Increased trigeminal nerve sensitiv-
ity is also considered [19]. According to some re-
searchers, hyperexcitability of the trigeminal nerve
may result from pathologies in the neurovascular
micro-circulation in the oral mucosa or damage
to the brain stem or nerve V fibers (fiber sensory
neuropathy) [17, 20, 21]. When analyzing the etio-
pathogenesis of BMS, dysfunction of the nigros-
triatal system is also considered, similar to that
occurring in degenerative diseases, manifesting as
dopaminergic dysfunction [22, 23]. Dysfunctions
of the nigrostriatal system lead to insufficient, do-
pamine-dependent, control of pain [23]. Almost
half of the Parkinson’s disease (PD) sufferers have
various sensory complaints, including pain and
a burning sensation in the mouth [23] as well as
alterations in taste [24, 25].

The aim of the study was to evaluate local
conditions and damage to the peripheral nerves
in BMS. Seeing as there are suggested similarities
between the disturbances in neuronal transmis-
sion in BMS and Parkinson’s disease, the reference
groups were PD sufferers and healthy subjects.

Material and Methods

The subjects were divided into three groups.
Group I consisted of 33 patients with burning
mouth syndrome without any clinical manifesta-
tions of Parkinson’s syndrome who sought help
in the Department of Oral Pathologies at Wroc-
law Medical University. The second group was
comprised of 20 patients with Parkinson’s disease
without burning mouth syndrome, diagnosed in
the Clinic of Neurology at Wroclaw Medical Uni-
versity. The third group consisted of 30 patients
without symptoms of burning mouth syndrome or
Parkinson’s disease (controls).

Criteria for exclusion: patients with clinical
manifestations of pathological changes in the oral
mucosa, with positive fungal culture of pathogenic
units of Candida in the oral cavity or secondary
BMS in accord with Scala et al. [1] criteria as a re-
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Table 2. Values of Spearman’s correlation ratios between conduction velocity distribution (CVD) percentage in motor ulnar
and peroneal nerve and the age, type of BMS and disease duration (years), intensity of pain (VAS scale) and polypragmasy

in patients with BMS

Tabela 2. Warto$ci wspotczynnikéw korelacji Spearmana miedzy procentowym rozkladem predkosci przewodnictwa (CVD)
w zakresie wiokien ruchowych nerwu lokciowego i strzalkowego a wiekiem pacjentéw, typem BMS, czasem trwania dys-
komfortu oraz jego intensywnoscia bolu w skali VAS, a takze polipragmazja u pacjentéw z BMS

CVD CVD CVD CVD CVD CVD
Ulnar nerve Ulnar nerve Ulnar nerve Peroneal nerve | Peroneal Peroneal
10% 50% 90% 10% nerve nerve
50% 90%
Patient’s age 0.02 -0.08 -0.27 0.00 0.02 0.12
(Wiek pacjenta)
Type of BMS 0.13 0.24 0.07 0.21 0.23 0.27
(Rodzaj BMS)
Disease duration 0.02 0.07 0.09 0.14 0.16 0.19
(Czas trwania
choroby)
VAS scale 0.11 0.18 0.25 0.15 0.2 0.27
(Skala VAS)
Polipragmasy 0.35 0.28 0.13 0.08 0.13 0.26
(Polipragmazja) p = 0.047

sult of platelet producing factor deficiency (vita-
min B12, folic acid, group B vitamins: B1, B2, B6,
PP), diabetic patients and patients with glucose
intolerance.

The age ranges for the groups were as fol-
lows: group I: from 41 to 82 years (mean age 61.5
* 9.4, median 60.0), 27 women, 6 men; group II:
51-81 years (mean age 65.6 = 8.4, median 66.5),
15 women, 5 men; group III: 42-83 years (mean age
60.5 + 10.5, median 59.0) 20 women, 10 men. All
participants received information about the study
project and gave their conscientious consent. The
study received a positive opinion from the Bio-
ethical Committee at Wroclaw Medical Univer-
sity. Medical histories were taken which included
concomitant diseases, currently taken medication,
duration of symptoms in years and intensity of
pain (measured on the VAS scale). Type of BMS
was determined in accordance with the Lamey and
Lewis criteria [5].

Electroneurography was conducted in the
Neuroelectrophysiology Laboratory of the Neurol-
ogy Clinic at Wroclaw Medical University. The ap-
paratus used was a Viking Selekt by Nicolet. The
study was conducted in accordance with standard
research methods [26]. The researchers assessed
ulnar and left peroneal nerve conduction velocity,
as well as motor nerve conduction velocity distri-
bution (CVD). Sensory ulnar and left sural nerve
conduction velocity was conducted using the an-
tidromic method. Body temperature was kept at
32-33°C.

The hypothesis that the means of the param-
eters in the groups are equal was verified with an
ANOVA test and in groups with heterogeneous
variance with a non-parametric Kruskal-Wallis
test by ranks (homogeneity of variance was tested
with a Bartlett test). For parameters with signifi-
cant differences when 3 groups were compared,
a post-hoc test was run - an analysis of contrasts
with a Scheffe test. Correlation analysis was run for
selected pairs of parameters with a Spearmann’s
or Pearson’s correlation coefficient. For each test
P <0.05 was statistically significant. Statistical anal-
ysis was performed with a computer program for
statistics, EPIINFO ver. 3.4.3 (dated 8.11.2007).

Results

The results of the correlation analysis between
electroneurographic variables, age of BMS suffer-
ers, BMS type, duration of discomfort (in years)
and its intensity on the VAS scale, as well as applied
polypragmasy, are presented in Tables 1 and 2.
There was a negative correlation between the ma-
jority of parameters of the standard neurographic
study and patients’ age and BMS type. No signifi-
cant correlations between other assessed param-
eters were found.

The results of the analysis of inter-group dif-
ferences (group I, I1, IIT) for latency, amplitude and
motor conduction velocity and sensory conduction
velocity are shown in Table 3. There was a statis-
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tically-significant decrease of the peroneal nerve
amplitude of compound muscle action potential as
well as of the sensory response in the sural nerve
in the BMS group compared to controls. There was
also a prolonged latency of sensory response in the
ulnar nerve in patients with BMS compared to the
other two groups. There was a marked decrease of
the peroneal nerve amplitude of compound muscle
action potential in Parkinson’s sufferers compared
to controls. The analysis of motor conduction ve-
locity distribution in the studied groups did not
demonstrate any statistically significant differences
between the groups (Table 4).

Discussion

As there are no established diagnostic methods
and treatment options for patients with BMS, there
is need for further studies on the disease’s etiology.
A great heterogeneity of sufferers may hinder the
task. Current literature more and more often em-
phasizes the connection between BMS and disor-
ders of the central and peripheral nervous system
[16-23, 27, 28]. According to Friedman et al. [28],
the impairment of both the central and peripheral
nervous system in patients with PD is quite often
observed. The authors of the current study ana-
lyzed neurographic parameters and compared the
results with the findings in healthy controls and
Parkinson’s sufferers in order to exclude the po-
tential effect of central disorders on the function of
the peripheral nervous system and neurographic
results [29].

Grushka et al. [30] have suggested the hypoth-
esis that damage to peripheral nerves is the un-
derlying cause of BMS. Nevertheless, the authors’
findings do not give straight answers as to the pres-
ence of neuropathy. The range of neurographic
studies was extended to include CVD. In contrast
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