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Abstract 

BACKGROUND: Burning Mouth Syndrome (BMS) is a chronic disease characterized by absence 
of any lesions and burning of the oral mucosa associated to a sensation of dry mouth and/or taste 
alterations. The purpose of our study is to estimate signs and symptoms of Temporomandibular 
Disorders (TMD) in patients with BMS and to investigate for the existence of an association 
between BMS and TMD. 
MATERIALS AND METHODS: Forty-four BMS patients were enrolled; BMS subtype was 
established according to the classification of Lamey. After a gnathological evaluation, according to 
the protocol of the European Academy of Craniomandibular Disorders, patients were classified by 
RDC/TMD criteria. The data were compared and analyzed using a chi-square test to describe the 
existence of an association between BMS and TMD.  
RESULTS: 65.9% the BMS patients showed disorders classified as primary signs and symptoms of 
TMD according to RDC / TMD criteria, and 72.7% showed parafunctional habits. 
The chi-square test revealed a statistically significant association (p = 0.035) between BMS and 
TMD. 
CONCLUSION: The data suggest that there is a possible relationship not yet well understood 
between BMS and TMD, may be for neurophatic alterations assumed for BMS that could be also 
engaged in TMD pathogenesis. 
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Introduction 
Burning mouth syndrome has been defined as 

burning pain in the tongue or oral mucous mem-
branes without accompanying clinical and laboratory 
findings (1). 

The prevalence of BMS has been reported to be 
between 0.7% and 5.0% of the general population (2). 
A female predominance (female to male ratio of 3:1 to 
7:1) is seen in a pair of studies, with lower ratios 
found in population-based studies (3,4). 

The etiopathogenesis of BMS is still unclear, and 

the issue has generated considerable controversy in 
the literature (5). 

Scala et al. distinguished two different types of 
BMS: the primary and the secondary one (6). The 
primary BMS is the “true” idiopathic BMS while in 
the secondary BMS it is possible to relate the burning 
sensation to local conditions (infections, allergic reac-
tions, galvanism, geographic tongue, dental treat-
ment) or systemic diseases (menopausal disorders, 
diabetes mellitus thyroid dysfunctions, nutritional 
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deficiencies). Jääskeläinen proposed to consider three 
different subgroups of primary BMS patients: Each 
subgroup shows different pathogenetic mechanism 
responsible of the BMS. The first BMS patient sub-
group (50%–65%) is characterized by peripheral small 
diameter fiber neuropathy of intraoral mucosa; the 
second subgroup (20%–25% of BMS patients) consists 
of patients with subclinical lingual, mandibular or 
trigeminal system pathology that can be dissected 
with careful neurophysiologic examination, but is 
clinically indistinguishable from the other 2 sub-
groups. The third subgroup (20%–40%) may suffer of 
a hypofunction of dopaminergic neurons in the basal 
ganglia (7). 

About clinical features, the intensity of burning 
in BMS ranges from moderate to severe and it is usu-
ally less severe in the morning and during the masti-
cation (2).  

Lamey and Lewis (8) classified BMS into three 
different types: type I, with symptoms not present 
upon awakening in the morning but starting during 
the day; type II, with burning present upon awaken-
ing in the morning and persisting throughout the day; 
and type III, with intermittent symptoms in the whole 
day. 

The burning is bilateral in more cases and does 
not respect the anatomic distribution of the peripheral 
nerves (it is typically reported to occur at more than 
one site) (9). The tongue is the most affected site, fol-
lowed by the lips, palate, and cheeks.  

Symptom onset is usually spontaneous, with no 
identifiable precipitating factors and once it starts, the 
burning pain may last for several years (2). The rate of 
spontaneous remission is only about 3% over a 5-year 
period (2,5,8,10,11). 

A definitive treatment for BMS is not yet availa-
ble: BMS patients have shown a good response to a 
long-term therapy with antidepressants (12) and an-
xiolytics (13). 

Some patients undergoing topical or systemic 
capsaicin administration have experienced a partial or 
even complete remission of their pain (14, 15). 

Psychological disorders are detected in many 
patients, so a psychodynamic therapy has been pro-
posed (16-18). There are studies about alpha lipoic 
acid as neuroprotective factor (19,20) but some Au-
thors do not agree to its use in BMS treatment (21). 
More recent studies have demonstrated the efficacy of 
clonazepam (topical or systemic) alone or associated 
to psychotherapy and the effectiveness of duloxetine 
in the treatment of atypical facial pain (22-24).  

Temporomandibular Disorders (TMD) are a 
group of clinical diseases that involve the masticatory 
muscles, the temporomandibular joint (TMJ) or both. 
The most common signs and symptoms of TMD are 

orofacial pain, several types of TMJ sounds elicited by 
mandibular excursions, tenderness of the muscles of 
mastication and the TMJ, restricted range of mandib-
ular motion. The Research Diagnostic Criteria in Axis 
I divided the clinical TMD conditions into three 
groups: Muscle diagnoses (myofascial pain with or 
without limited opening), disc displacements (with 
reduction, without reductions with limited openings, 
without reduction without limited opening) and ar-
thralgia, arthritis and arthrosis (25).  

Similarly to BMS, TMD are quite common in the 
general population in fact population studies have 
reported the prevalence of TMD to be from 8% to 15% 
for women and from 3% to 10% for men, suggesting 
that TMD are significant causes of pain in the head 
and face region (26).While the etiology of TMD is still 
not well described, in the literature, it is generally 
thought that they are conditions comprising both 
psychosocial and neurophysiologic entities (27). 

Temporomandibular pain may also be associat-
ed with sensorial disturbances when the pain is 
chronic and induces sensitization (28,29). These alter-
ations are not only somatosensory, but also gustative 
and olfactory (30).  

To date, there is no definitive hypothesis that 
explains the coexistence of BMS and TMD. The aim of 
this observational study is to describe the characteris-
tics of TMD (signs and symptoms) in patients with 
BMS and to evaluate the coexistence prevalence of the 
two diseases. We also aim to discriminate which of 
the wide clinical aspects of TMD (myofascial pain, 
internal derangements or degenerative joint diseases) 
are more frequently associated to the burning sensa-
tion. 

MATERIALS AND METHODS 
Patient recruitment 

Since April 2008 to December 2008, consecutive 
patients with a confirmed diagnosis of BMS referred 
to Dental Clinic of University of Bari (Section of oral 
pathology and medicine) were included in the present 
observational study.  

Sample size calculation 
The appropriate sample size was determined 

evaluating three factors: (i) the estimated prevalence 
of BMS in the general population (p), (ii) a level of 
confidence of 95% (t) and (iii) a margin of error at 5% 
(m). The sample size (n) was calculated according to 
the following formula: 

n=t2*p(1-p)/m2 

BMS diagnosis 
Inclusion criterion was a persistent idiopathic 
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mucosal oral burning sensation for at least 4- 6 
months, in absence of any oral mucosal macroscopic 
lesions. Normal salivary flow rates and absence of 
bacterial or fungal infections were considered for BMS 
diagnosis. Laboratory analyses included hematologi-
cal assessment of nutritional deficiencies, blood glu-
cose levels, patch testing for specific allergies. None of 
enrolled patients were previously diagnosed nor 
treated for BMS and/or TMD.  

TMD evaluation 
A clinical and instrumental TMJ evaluation was 

performed, according to the protocol of the European 
Academy of Craniomandibular Disorders (E.A.C.D.). 
This protocol consists of an anamnestic questionnaire 
and of an accurate clinical examination. The anam-
nestic questionnaire concerns the patient’s general 
health and the past and current presence of symp-
toms of TMD, as pain and/or fatigue in the muscles of 
mastication, TMJ pain or dysfunction, limitation of 
mandibular movements. Subjective perception of pain 
was recorded using a visual analogue scale (VAS). 
The site of pain was indicated by patient using the 
hand and was reported in the clinical folder. The 
presence of self-reported parafunctional habits (such 
as tongue indentations) and associated etiological 
factors were investigated. 

Then patients were subjected to clinical trials and 
orthopedic tests to investigate dysfunctions during 
mandibular dynamics, pain during jaw movements or 
post palpation on masticatory muscles and/or TMJ, 
wear facets, TMJ noises. Lastly patients have been 
classified by Dworkin and LeResche RDC / TMD 
criteria (25). 

Statistical analysis 
Statistical methods included descriptive statistics 

of the cohort and the chi-square test to evaluate the 
correlation between BMS and TMD. The da-
ta obtained were analyzed using the SPSS program 
(Version 12.0 for Windows, SPSS Inc., Chicago, Ill). 

Ethical Approval 
The study was conducted according to the Dec-

laration of Helsinki and was approved by ethical 
committee of Dental Sciences Department of Bari 
University. Every patient gave written informed con-
sent to the study. 

RESULTS 
Forty-four consecutive patients affected by BMS, 

six male (12.1%) and thirty-eight female (87.9%) aged 
between 45 and 89 years (mean age 67 ± 10.5) were 
enrolled. Twenty-five patients (56.8%) were affected 
by BMS type I, fifteen patients (34.1%) by BMS type II 

and the remaining four (9.1%) by BMS type III ac-
cording to Lamey’s classification (4). The mean inten-
sity of burning evaluated by VAS was 5.5 ± 1.8 con-
sidering all the enrolled patients. Patients affected by 
type I BMS presented a mean VAS of 5.6 ± 1.9 patients 
affected by type II BMS presented a mean VAS of 5.7 ± 
2.1 and patients suffering from type III BMS showed a 
mean VAS of 4.5±0.5. 

Twenty patients (45.5%) reported a significant 
facial pain different from burning. The most common 
site of pain was the masseter region (seven cases); 
then the head and neck area. Less involved areas were 
the medial pterygoids and the TMJ region. The mean 
VAS score for the facial pain was 2.4 ± 1.6. 

Thirty-two patients (72.7%) showed parafunc-
tional habits. In particular night bruxism was ob-
served in twenty-eight cases, clenching in ten cases, 
biting of lips and cheeks in six cases. In nine patients 
(20.4%) were found limitation in mandibular move-
ments associated to lateral movements (five cases), 
protraction and lateral movements (one case), open-
ing and lateral movements (two cases) and protrac-
tion and lateral movements (one case). Only two pa-
tients showed a deviation to the right side of the 
mandible during opening and closing movements. 
Only in four patients the endfeel was inelastic.  

In fifteen patients (34.1%) was heard a clicking 
sound during both opening and closing mandibular 
movements (the so-called reciprocal click): in eight 
patients this sound was bilateral, in the remaining 
seven was unilateral. A crackling sound was heard 
only in one case. 

The Joint play test was positive in seven cases. 
On palpating the TMJ, three patients referred 

pain in the lateral side of the mandible condyle and 
other two patients in the lateral and back side. 

The Joint muscle test was positive in seven cases. 
In particular only a patient had pain on static testing; 
the remaining six had noises on both static and dy-
namic testing. 

Compression test was positive only in one pa-
tient. 

Twenty-two patients (50%) were painful on 
palpation of the muscles of mastication. 

The most affected muscles were medial ptery-
goids (twenty-one cases) and masseters (sixteen cas-
es). Less involved were suprahyoids (six cases), neck 
(three cases), temporals (two cases), sternocleido-
mastoid muscle and shoulders (one case). 

Wear facets were observed in thirty-four patients 
(77.2%). 

In twenty-nine patients (65.9%) it was possible to 
notice disorders classified as primary signs and/or 
symptoms of TMD on the basis of RDC/TMD criteria. 

In particular ten patients (22.7%) were classified 
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as “1a” and one patient as “1b”; ten patients were 
classified as “2a”, three patients (6.8%) as “1a+2a” and 
one patient as “1a+3a” One patient was classified as 
“2a+3a”, and three patients as “3c”.  

Then fifteen patients had myofascial pains, 
fourteen patients had internal derangements while 
five patients had degenerative joint diseases. 

Fifteen patients (34.1%) show no signs and / or 
symptoms of TMD so they have been classified like 
“0”. 

Figure 1 summarizes the distribution of the 
sample according to the type of dysfunction found for 
each patient. 

Myofascial pains were frequently found in pa-
tients affected by BMS I while internal derangements 
in patients affected by BMS II. 

Figure 2 summarizes the distribution of the 
sample according to the three typology of BMS and 
the type of dysfunction found for each patient. 

Table 1 shows the results of chi-square test. The 
test revealed a statistically significant association 
(p<.05) between BMS and TMD. A statistically signif-
icance was also found for the absence of degenerative 
joint diseases in patients affected by BMS while there 
was no statistically significance for the variables 
“myofascial pain” and “internal derangements”.  

 

Table 1. Statistical analysis between BMS and dependent variables 
for TMD. 

  Dependent variables p value 
  Total of TMD found  

29 
p = 0.035 

BMS patients 
(44) 

Myofascial pain  
15 

p = 0.853 

 Internal derangements  
14 

p = 0.853 

  Degenerative joint diseases   
5 

p = 0.001 

 
 

 
Figure 1. Distribution of the sample according to the type of dysfunction 
found for each patient. 

 
Figure 2. Distribution of the sample according to the three typology of 
BMS and the type of dysfunction founded for each patient. 

 

DISCUSSION 
The results of this observational study evidence 

that about two thirds of BMS patients showed pri-
mary signs and symptoms of TMD according to the 
protocol of the European Academy of Cranioman-
dibular Disorders. Myofascial pain and internal de-
rangements are the most common observed TMD and 
their prevalence is related to the BMS type. To the best 
of our knowledge, this is the first observational study 
that utilizes the protocol of the European Academy of 
Craniomandibular Disorders in patients suffering 
from BMS. In fact, different Authors have investigated 
the relationship between BMS and parafunctional 
habits or temporomandibular joint diseases. 
Lamey and Lamb (4) found the presence 
of parafunctional habits in 20.6% of the BMS pa-
tients examined; in the Paterson et al. study 
this percentage rising to 61% (10). On the contrary, 
López-Jornet et al., did not record significant differ-
ences in terms of parafunctional habits in a cohort of 
sixty BMS patients (31). According to the negative 
association between BMS and parafunctions are 
Mendak-Ziółko et al. In their multifactor analysis with 
logistic regression, they did not identify parafunctions 
as significant risk factor for BMS (32). Bergdahl et al., 
evaluated thirty patients resistant to BMS treatment: 
TMJ, masticatory muscle and tongue dysfunctions 
were frequently found (16). They concluded that “in 
some cases, resistant BMS probably is of psychologi-
cal origin”. Svensson and Kaaber (33) observed a 
higher frequency of pain/ weakness in masticatory, 
neck, shoulder, and suprahyoid muscles in patients 
with BMS when compared with healthy subjects. 
However, to date, no author has reported extensive 
data concerning the characteristics of the symptoms 
nor have qualitative/quantitative evaluations of 
mandibular dynamics movements been carried out.  

Moreover no patients had previously undergone 
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a gnathological treatment, nor felt it necessary be-
cause concern about the primary disease 
(BMS) probably made these patients miss or ignore 
signs and symptoms of TMD. 

This also accords with the results of a Goulet’s 
study, that reported only 2% of these patients require 
a gnathological approach (34). 

The high percentage of TMD founded in BMS 
patients could be due to an overload of the mastica-
tory system: anxiety and restlessness were frequently 
referred in the anamnestic interview and wear facets 
were often observed during the clinical evaluation of 
these patients as an effect of the stress associated to 
the primary disease. 

As it known wear facet are often the initial indi-
cators of parafunctional habits and in fact thirty-two 
patients (72.7% of the sample) showed at least one 
parafunctional habit. 

Probably, the stress condition associated to the 
primary disease could explain in these patients the 
onset of parafunctional habits, main causes of TMD. 

However it is also possible that the same neu-
ropathic alterations assumed for the BMS, could be 
engaged in parafunctional habits too. Lauria (35) 
showed a device trigeminal sensory neuropathy in 
patients affected by BMS. 

This neuropathy results from a nigrostria-
tal dopaminergic system dysfunction that affects no-
ciception regulation, causing a complete loss of inhi-
bition of the trigeminal system.This would consist of a 
sensory and motor hyperfunction and then a masti-
catory muscles hyperactivity with onset of TMD. 

Nerve fiber injury may escalate over 
time leading to a complete nerve degeneration. This 
could explain why myofascial pains and internal de-
rangements were frequently found than degenerative 
joint diseases: degenerative joint diseases require a 
longer-term onset then myofascial pains and internal 
derangements and the complete nerve degenera-
tion and then sensory and motor hyperfunction end-
ing could occur before they can arise (30). 

Further randomized control trials and metana-
lytic studies are necessary to evaluate the relationship 
between BMS and TMD. 
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