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Abstract

Introduction: Burning mouth syndrome (BMS) is characterized by a recurrent daily burning sensation with no evidence
lesions in the oral mucosa. It is accompanied by subjective dry mouth and dysgeusia. The tongue is the most commonly
affected site, but the condition also affects other sites in the mouth. Its etiopathogeny is multifactorial and its diagnosis
is made by exclusion. Objective: This article reviews the literature about the epidemiology, etiopathogeny, and
diagnosis of BMS in the past 15 years. Articles were selected from PubMed/MEDLINE, and included clinical assays, case
reports, and reviews. We found 509 articles, and only 136 were chosen. The key words were: burning mouth syndrome
(BMS), review, etiopathogeny, diagnosis. Conclusions: BMS remains an important diagnostic challenge, though the
disease is considered a neuropathy characterized by damage to trigeminal peripheral nervous fibers, which triggers
central sensitization. In addition to BMS and secondary BMS, it seems relevant to include complicated BMS, in which
symptoms persist despite the elimination of local and systemic causes. BMS should be investigated by a
transdisciplinary team that will take into account all aspects active in the mental and physical dimensions of the
condition, in the most detailed way. Therefore, QST, imaging investigations, various evaluation scales of mental health
and of the impact of BMS on quality of life as well as the investigation of sleep disorders and changes in circadian
rhythm could be useful tools in the development of treatment strategies based on findings and observing the
characteristics of each BMS patient in light of specifics of diagnosis.
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INTRODUCTION

The International Headache Society acknowledged burning mouth syndrome (BMS) in 2004. The condition
has been defined as a recurring burning sensation or dysesthesia lasting over two hours for more than
three months on a daily basis with no clinical evidence of oral mucosa lesions and that is not caused by
any other condition or disease. BMS is accompanied by xerostomia and dysgeusia, and the tongue apex is
the most commonly affected site’,

The specialized literature mentions other names of BMS, like stomatodynia, stomatopyrosis, glossodynia,
glossopyrosis, burning tongue, and oral dysesthesia. Two variants of BMS have been described, the
primary form, which is idiopathic and is defined according to the criteria above, and the secondary form,

. . . . 2-10
which is observed when a local or systemic causal agent is present™ .

BMS epidemiology

Besides the fact that studies on BMS have been carried out in various geographic locations, differences in
inclusion and exclusion criteria may explain why epidemiological data on the disease are so dissimilar,
making it difficult to establish reliable prevalence figures. Ample research shows that prevalence of BMS
varies considerably, between 0.7% and 15%, depending on the population investigated5’7'9’11'14_. For
example, one study found age-adjusted prevalence rates of 18.8 and 3.7 cases in women and men,
respectively in 100,000 peoplels, while another investigation discovered that BMS occurs in 1 in every
1,000 subjects, mainly in women over 50 years old™, Also, the evaluation of 3,243 medical records found
that 0.99% of patients could have BMS". Women are the most affected group, usually at a 7 to 1 ratio
against men, 90% of whom are in the perimenopausal stage. Typically, BMS manifests three years before
and as late as 12 years after the onset of menopause2’4‘7'9’11'13’18'22.

Though BMS manifests spontaneously, one third of cases have been attributed to a dental procedure,
recent disease, or use of some medication. The burning sensation is felt in the morning, worsening
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progressively during the day and subsiding at night3'n. Risk factors
include standing gastrointestinal or urogenital conditionslz’”, mild
neuropathy in small autonomic and sensory fibers, side effects of
medical drugs, and former smoking habit2.

Though BMS manifests in various sites in the oral mucosa, the tongue
is the organ most commonly affected, followed by the palate and lips.
In some cases the burning sensation is felt diffusely across the oral

2,3,58,9,11,12 . . .
mucosa . BMS is rare in people under 30 years of age, and it

has not been diagnosed in children and adolescents™®”’.

Since BMS affects quality of life, concomitant psychiatric conditions
often imply the consequent use of psychotropic drugs. Yet, the
association between use of hypotensive medication and BMS is but a
hypothesis, since the disease usually manifests at the same age as the
first signs of hypertension are observed®.Also, the condition has been
reported in two thirds of BMS patients wearing removable prostheses
(which in cases was worn inappropriately). Besides prostheses, other
factors linked with the onset of symptoms include tooth extraction,
emotional conditions, systemic diseases, and menopausal changes.
BMS manifested without association with prior condition in only
22.58% of patientsn.

Signs and symptoms of BMS in men and young women are different
from those reported by menopausal women. Men exhibit lower
incidence of gustatory changes and higher prevalence of comorbidities
and abnormalities in blood tests, compared with young women.
Unstimulated saliva flow rates were significantly higher in men and
young women, who presented higher anxiety scores and greater
prevalence of subclinical hypothyroidism. This lent strength to the
hypothesis that BMS in pre-menopausal women has its own
physiopathological mechanism. The symptom triad burning sensation-
xerostomia-dysgeusia has been shown to be more common in
women®,

BMS etiopathology

A previous study indicated that BMS is a multifactorial condition that
involves the interaction between the biological and the psychological
systemsl4'24'25.

Gustatory changes

Taste is closely associated with olfactory stimuli, and any imbalance in
this relationship affects quality of life and nutrition habits. It has been
shown that taste loss and phantogeusia are common complaints in
elderly populationsze.

Taste is transmitted to the central nervous system (CNS) by taste
buds,which are innervated by the facial and glossopharyngeal nerves.
Sensory branches of the trigeminal nerve also contribute, innervating
taste buds. It is thus that the afferent branches of these nerves
overlap, exactly on the tongue region, where the burning sensation is
most often reported(Fig. 1). Therefore, it has been alleged that taste
could be affected by BMS, in conjunction with the activation of the
chronic trigeminal neuralgia pathway11'12'14‘24'27'31.

BMS may be caused by the hyperactivity of somatosensory fibers of
the trigeminal nerve, followed by the loss of central inhibition due to
the damage to the sensory of the chorda tympani nerve or of the
glossopharyngeal nerve. Research has suggested a correlation between
BMS and the number of fungiform taste buds in individuals considered
to have increased taste sensitivity that, in turn, are predominantly
women5’9'11'31’32,who often use medicinal drugs that influence taste.
Also, it has been hypothesized that taste changes could be responsible
for pain and oral burning sensation, especially in more sensitive
individuals®.

A standardized protocol of quantitative sensory tests (QST) revealed
that individuals over 60 years old had higher sensory thresholds, and
that women were more taste-sensitive than men®*. Capsaicin has been
shown to mitigate pain, showing that both pain and gustatory
thresholds were significantly low in BMS patients35.

The electrogustatory test revealed that response varied significantly
among patients with BMS symptoms for over 41 months, though the
number of fungiform taste buds did not vary36. However, another study
found a comparatively high density of fungiform taste buds in BMS
patients37.

Changes in taste such as peripheral and/or central neuropathy have
been given more attention, being associated with the etiopathogeny of
BMS, since A-6 fibers mediate not only taste, but also the first
sensation of pain after a cold stimulus. It has been argued that future
research on BMS should include clinical trials that look into pain, taste
dysfunction, and xerostomia as well as psychological evaluations to
assess the effect of the disease on quality of life®.

In addition, a study that compared one group of BMS patients and one
group with dysgeusia revealed marked changes in central grey matter.
In BMS patients, most changes were observed in pain regions, while
most changes in dysgeusia individuals were observed in the emotion,
motor anticipation, and somesthesia area. The authors concluded that
different cerebral mechanisms cause BMS and dysgeusia, ruling out the
hypothesis that these conditions have similar etiology.38

Saliva changes

Qualitative and quantitative changes in saliva influence the health of
the oral cavity and may play an important role both in the onset and in
the continuation of the burning sensation.The lubricating function of
saliva is affected by such changes and therefore the patient’s
perception of the oral mucosa may vary. Viscous saliva induces
xerostomia, when lingual receptors are continually exposed to stimuli.
Further studies on xerostomia may elucidate its actual role in the
etiopathogeny of BMS®. The attempt to treat xerostomia with urea
10% topically failed to improve saliva flow and taste, olfactory, and
somesthetic thresholds*’. Unstimulated saliva flow rates were shown
to drop significantly only in BMS patients“’“, though scintillography of
salivary glands did not evince any functional loss in either healthy or
hyposalivation patients“.

The anatomical site of taste buds, nearby the salivary gland ducts, also
affects taste. So, it may be said that BMS is associated to the activation
of peripheral taste mechanisms so that BMS as well as xerostomia of
unknown causes and changes in taste perception might be seen as
expressions of the same oral neuropathy, in what is interpreted as a
peripheral neurological dysfunctionzg.

Other studies have investigated additional saliva parameters, like
viscosity, Secretory immunoglobulin A (SIgA) levels, a-amylase activity,
and serum antioxidant potential. This indicates that immune activity
may be low in BMS patients, slgA/min levels were low. Also, the high a-
amylase levels and the low serum buffer capacity observed in BMS
patients may signal that anxiety and stress due to burning sensation™.
Interestingly, levels of trace elements and minerals did not vary
significantly between BMS patients and healthy subjectsM.The peptide
opiorphin (QRFSR peptide) is secreted by submandibullary salivary
glands, with analgesic action. BMS patients had low saliva and high
bloo?slevels of opiorphin, which may reflect systemic deregulation in
BMS™.

Using saliva biomarkers in BMS patients, one study demonstrated a
mild negative correlation between levels of cortisol | and interleukin-6
(IL-6) and the predisposition to face new challenges, in what could be
attributed to stress®. In addition, statistically high salivary levels of IL-2



and 1I-6 that could be associated with the severity of BMS suggest that
these markers indicate the existence of an inflammatory and
immunologic mechanism behind its etiology47.

BMS as a peripheral and/or central neuropathy

Including routes at various levels, the neuropathic mechanisms of BMS
may be divided into three possible subclasses, namely small peripheral
oral fiber neuropathy (with 50% to 60% of cases), subclinical trigeminal
neuropathy (20% to 25% of cases), and central pain syndrome involving
dopaminergic neuron hypofunction in the basal ganglion (20% to 40%
of cases)9’12’14’25’32’48.AIso, QST and blink reflex (BR) afforded to
evaluate the neurological mechanisms behind BMS. The QST showed
that 76% of patients presented one or more anomalous sensory
triggers, indicating dysfunction of fine nervous fibers. Changes in BR
results in 19% of patients signal a peripheral disease, with subclinical
alterations in the trigeminal system49.

Anesthetic block of the lingual nerve using lidocaine was yet another
way to discover whether BMS has one peripheral neuropathic
component. Mitigation of symptoms after lidocaine-mediated block led
to the diagnosis of BMS by peripheral neuropathy; yet, continuation of
symptoms afforded to conclude that BMS was due to central
neuropathy. It was argued that these results indicated the existence of
a peripheral or central mechanism (or a combination thereof) active in
BMS physiopathology, and that topic use of clonazepam and
evaluations using anxiety and stress scales could help identify the
major mechanism behind BMS>. In addition, the origin of the
neuropathy involved, whether central or peripheral, interfered with
the choice of medicinal drugs for the treatment of BMS>,

Image-based functional evaluation of brain is a source of additional
information to understand the neural mechanisms behind the
etiopathology of BMS.The sensory changes suggest that both the CNS
and the peripheral nervous system are involved in the manifestation of
BMS>?®*2 The correlation between BR and BMS was similar to that
observed between BR and Parkinson’s disease, which is considered one
of the causes of secondary BMS>?. BMS patients exhibited higher
thresholds for savory, sweet, sour, and olfaction stimuli, lending
strength to the idea that central sensitization is involved in the
physiopathology of the disease™.

Functional magnetic resonance imaging (fMRI) revealed that, although
lasting pain in BMS does not affect anxiety and stress levels directly,
long-term vulnerability and plasticity of affective and motivational
circuits are influenced™".

The literature also mentions disruption in the autonomic innervation
and in blood flow in the oral region, besides changed levels of
neuroactive steroids in skin and oral mucosa as a consequence of
chronic stress and anxietyg. The evaluation of the immune endocrine
function revealed that adrenalin levels in plasma are lower and that
anxiety is greater in BMS patients, which was interpreted as a
deregulation of the hypothalamic—pituitary—adrenal axis and the
consequent reduction in the adrenomedullary response to stress™”.
Lower CD4:CD8 ratios were also observed in this group, due to the
drop in CD8 counts. Also, a relationship between oxidative stress and
BMS was observed in post-menopausal women®®.

Another theory about the etiopathogeny of BMS presupposes that
some patients may suffer from some malfunction in mastocyte
activation,which could be responsible for the perineural inflammatory
status of the oral mucosa, causing peripheral neuropathy57. Another
hypothesis to explain pain and a neurogenic inflammatory process was
magnesium deficiency. One study reported that patients with burning
sensation restricted to the tongue had lower magnesium levels, when
compared with patients complaining of BMS also on other oral sites
and healthy individuals. The authors additionally concluded that such

deficiency was the likely mechanism behind BMS confined to the
tonguess.

Histological changes in the oral mucosa

The overexpression of cytokeratin 16 in the stratum spinosum of the
mucosa is characteristic of quite differentiated epithelia under
pathological conditions®®, which may be linked with neurodegenerative
changes previously described as significant loss of subpapillary and
epithelial nervous fibers in the tongues’ anterior two thirds®. Epithelial
atrophy has also been described in a study that concluded that it could
lead to greater exposure of nervous terminations and the consequent
symptoms described for this syndromesl.Low density of intraepithelial
nervous fibers was observed on area and length basis in samples of the
tongue dorsum mucosa®.

Secondary BMS

Stomatological and clinical evaluations are useful tools to identify
lesions or conditions that may play a role in the genesis of BMS. The
possible organic etiologies are grouped under three categories, namely
local, systemic, and psychiatric.

Local causes
Oral lesions caused by trauma

This class includes lesions caused by accidental bite, physical and
chemical burns, chronic use of mouthwash and tongue scrapers, and
parafunctional habits such as teeth grinding and biting of lips and
buccal mucosa®>”#11463:67

Patients complaining of burning sensation in a very specific site such as
the tip or the edges of the tongue require investigation of a local
factor, since this would be the site of transient lingual papillitisss.

Allergies

Factors such as incomplete polymerization of acrylic used to
manufacture a prosthesis, food additives and dyes, and the aldehyde
present in cinnamon are some of the possible causes of secondary BMS
associated with aIIergy3’5’8’u'13’64'67.

Diseases of the oral mucosa

Conditions that induce atrophy, erosion, or ulceration of the oral

mucosa may be characterized by burning sensation. Among these

conditions, geographic or fissured tongue, candidiasis, and oral lichen
3,8,11-13,14,64-67

planus stand out .

Geographic tongue is often observed in patients with BMS, and may be
considered a risk factor for the emergence of the syndrome®.
Candidiasis has also been mentioned to cause BMS**7%*. A relationship
between feeding and burning mouth has been observed. Studies have
shown that if the burning sensation worsens after eating, candidiasis
has to be suspected, since BMS signs improve after consumption of
food®™®". However, one study did not find any association between
candidiasis and BMS®.

The erosive, ulcerous, or blister manifestations of oral lichen planus are
symptomatic and should be ruled out during the investigation of
BMS™'*%_ BMS has also been reported in association with infection
with the varicella zoster virus, with total or partial remission of
symptoms after antiviral therapy78.

Temporomandibular disorders

One study showed that two thirds of BMS patients also had a
temporomandibular disorder (TMD). It was inferred that several



patients did not find it important to report TMD, since BMS was more
relevant to them at the moment the study was being conducted. The
high number of patients with TMD and concomitant BMS could be
attributed to an overworked masticatory function, since anxiety and
insomnia were often mentioned during appointments. Wear sites
indicate parafunctional habits, and were observed in 72.7% of patients.
The stress associated with BMS may explain this finding, since this is
the main cause of TMD. Dopaminergic system disorders, which could
affect the regulation of the nociceptive system, lead to the complete
loss of inhibition of the trigeminal system, triggering sensory and
moto7|; hyperfunction, causing hyperactivity of masticatory muscles and
DTM™".

Systemic diseases with oral manifestations

Esophageal reflux, autoimmune conditions, hypertension, diabetes,
thyroid dysfunctions, Sjogren’s syndrome, Parkinson’s disease (PD),
deficiency in B complex vitamins, in iron, and in zinc were listed as
maladies whose symptoms include BMS>>>7811-13.14,18,25,64-67.79

The evaluation of the thyroidal function and of vitamin B12, iron, and
hemoglobin levels should be included in the investigation of the origins
of BMS7?® The success rate of 44.4% in treatments based on
supplementation with B complex vitamins, folic acid, iron, and zinc
underscores the relevance of serum levels of homocysteine as a
predictor of subclinical megaloblastic anemia’>. A case report that
described BMS in an elderly male with vitamin B12 deficiency and who
responded to the treatment with injections as supplementation
strategy for three months demonstrated the importance of differential
diagnosis76.

It has been hypothesized that zinc deficiency is associated with the loss
or to changes in taste“, which is one of the complaints most often
linked with BMS. A clinical trial about the effect of zinc
supplementation in BMS patients77 failed to follow the required
methodological accuracy level to confirm that it could be used as a
therapeutic alternative®.

The lack of a correlation between laryngopharyngeal reflux and BMS
has led to the conclusion that the prescription of omeprazole should be
revised due to this drug’s side effects and the modest benefits in using
it to treat the condition®".

Electroneuromyographic findings in BMS patients were similar to those
observed in Parkinson’s disease. Both the sympathetic and
parasympathetic autonomic nervous systems are significantly
damaged. However, if the functional balance is preserved, resulting in
mild dysautonomia, it might be suggested that the pathogenesis of
both BMS and PD share some aspects in common®. A case report
describing Parkinson’s disease in a woman with symptoms compatible
with BMS during treatment of the former condition afforded to
conclude that BMS may have originated from the drop in endogenous
dopamine levels associated with the deregulation of dopamine
receptors at central level, whose symptoms disappear when cardidopa
and levodopa were replaced by pramipexo|e83.However, the study
carried out by Bonenfant et al.(2016) revealed that the prevalence of
BMS is low in PD patients79.

Menopause

In light of the significant prevalence of BMS in pre-menopausal and

post-menopausal women, hormonal changes coincide with complaints
. . 2,3,5,6,811,12,14,66,84-88

of xerostomia and dysgeusia .

Since the oral mucosa is equipped with estrogen receptors, variations
in hormone levels affect the structure directly. But the mucosa is
affected by age, increasing xerostomia and reducing periodontal
health™*"#%7% A recent study revealed that the low level of

dehydroepiandrosterone (DHEA) in these patients may contribute to
the etiopathogeny of BMS™.

Although hormone replacement is effective to mitigate the classical
symptoms of menopause, this is not observed in BMS patients. The
prescription of hormone replacement to treat BMS is challenged in the
specialized literature'®228>8789,

Chronic use of medical drugs

The list of medical drugs with adverse effects on the oral cavity is long.

Xerostomia, dysgeusia, and burning sensation stand as the main side

effects triggered by chronic use of medical drugs. So, all medications

used by a BMS patient have to be considered in the investigation of
. . 2,3,12,13,65,66

possible causes of the disease .

One specific class of drugs induces burning sensation in the oral cavity:
angiotensin-converting-enzyme inhibitors (ACEls). These medical drugs
are prescribed to treat arterial hypertension3’5’11’12’14’65’91’92.0nIy one
study did not find any significant difference for the consumption of
IECA between healthy individuals and BMS patientsB.

It has been observed that 95% of medical drugs used by a group of
BMS patients induced xerostomia, among which the most commonly
prescribed were  psychotropic, analgesic, anti-inflammatory,
hypotensive, diuretic drugs as well as more specific medicines to treat
cardiovascular and digestive disorders. These patients also presented
statistically significant incidence of anxiety and/or depression in
comparison with the control group, besides other comorbidities™.
Other investigations listed hypertension, gastroesophageal reflux,
hypercholesterolemia, autoimmune diseases, thyroid diseases, and
anemia as the most frequent comorbidities. The medical drugs used to
treat these diseases may have potentially triggered BMS in these
patient594‘95.

Topiramate has also been considered responsible for xerostomia and
. . . 96
oral burning sensation in a case report™.

Increasing doses of fluoxetine to treat depression have also had oral
burning sensation as adverse effect, though without concomitant
xerostomia and dysgeusia87.

Psychogenic causes

Life events and family environments are known risk factors for BMS,
especially maternal depression and recent loss®®. BMS patients have
higher anxiety and depression scores. Also, it is widely accepted that
pain is a somatic aspect of depression and anxiety worsens
somatization” %,

Psychological conditions may play an important role in the modulation
of pain perception. Such conditions may increase or reduce nervous
transmission, changing perception, lowering the pain threshold, and
inducing the nervous system to perceive regular stimuli as painful.
Therefore, it is reasonable to associate these psychological disorders
with BMS, since they share some characteristics in common. However,
research has also revealed that these conditions are a consequence,
not a cause, of BMS>6811121486

It has been shown that sleep deprivation lower pain thresholds, in
addition to causing mood swings, sleepiness, and fatigue. Research has
claimed that any advancement in BMS etiology and treatment should
consider the correct management of the disease™* ™. Table 1 lists
studies that looked into the correlation between psychological and
sleep disorders and BMS.

Another important aspect is the resistance of BMS patients to
accepting the fact that the primary cause of the disease is an
underlying psychological condition. Explaining that BMS is bilateral and



Table 1: Studies that investigated the relationship between BMS and psychological and sleep disorders

Author

Type of study

Psychological disorders

Sleep disorders

Takenoshita et al. (2010) (99)

Longitudinal, retrospective, non-controlled
study - 162 patients

BMS: mood swings and affective disorders.
OA: somatoform disorders associated with stress and neurosis.

NA

Chainani-Wu, Madden, Silverman
(2011) (114)

Case control study - 28 BMS/27 controls

NA

BMS with high level of sleep disorders that may be a
risk factor for the disease.

Schiavone et al. (2012)(101) Transversal, prospective, controlled clinical BMSis influenced by depression that in turn is affected by anxiety NA
study - 53 BMS/51 controls BMScould be a somatic aspect of depression.
Malik et al. (2012) (109) Prevalence study - 56 BMS/44 controls MostBMSpatients had mild to moderate depression. NA

Prakash, Ahuja, Rathod (2012)
(118)

Case report - 05 patients

NA

Four patients with restless leg syndrome and one
patient with a family member with BMS.

De Souza et al. (2012)(102) Transversal, controlled study - 30 BMS/31 BMS with generalized anxiety disorder associated with depression and social NA
controls phobia besides cancerphobia and hypochondria.

Komiyama et al. (2012)(100) Longitudinal, non-controlled study Much lower odds ratio for the worsening of pain in BMS patients. NA
282 BMS/83 trigeminal nerve neuropathy Odds ratio for somatization found to be 3.8 times as high forBMS.

Komiyama et al.(2013)(137) Case control study - 24 BMS/24 controls BMS with higher anxiety scores. NA

Adamo et al. (2013) (115)

Case control - 50 BMS/50 controls

BMS with depression and anxiety that could be important risk factors for sleep
disorders.

BMS group with the prevalence of worst sleep quality
(80% of patients).

Lee et al.(2014) (116)

Analytical, longitudinal, retrospective cohort
study

NA

Sleep disorders may be a risk factor for BMS.

Kontoangelos et al. (2014) (108)

Case report - 01 patient

Intense depression with suicidal intentions.

NA

Lépez-Jornet et al., 2015 (117)

Descriptive, transversal, observational study
70 BMS/70 controls

BMS with intense anxiety and depression.

Poor sleep quality in 67.1% of BMS patients.

Bhatia, Bhatia, Bhatia (2015) (103)  Case report - 01 patient Psychogenic lingual paresthesia and patient with depression. NA
De Souza et al. (2015) (110) Controlled, transversal study - 30BMS/30 BMS with high rates of depression (present and past) and generalized anxiety NA
controls disorders. Poor scores of the personality trait ‘open to new experiences.
Marino et al. (2015) (104) Case control study - 58 BMS/58 controls BMS with high incidence ofalexithymia (79%). Alexithymia may interfere in the NA
relationship between health professional and the patient playing a significant role
in somatization.
Liu et al. (2015) (105) Case control study - 29 BMS/10 controls BMS with depression rate 0f31% and high scores in anxiety and depression scales NA
accompanied by low blood flow into the left temporal and parietal lobes.
Tokura et al. (2015) (107) Case control study - 65 BMS/116 controls BMS with low scores for search for novelty in the TCI. NA
Influence of depression on the score of damage avoidance score (high) andon the
self-directing trend score (low) .
dasNevesAraujo Lima et al. (2016)  Cross sectional study - 64 BMS/99 SOB Significant difference between the two groups, symptoms of depression more NA
(90) prevalent in BMS.
Davies et al. (2016) (111) Cross sectional study - 30BMS/11 other oral Specific BMF symptoms are associated differentially with generalized anxiety and NA

conditions

depression.

NA, not assessed; BMS, burning mouth syndrome; SOB, secondary oral burning; TCl, Temperament and Character Inventory
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does not run along the anatomical route of the peripheral sensory
nerve may help patients accept the existence of a condition that
transcends the physical dimension into the mental element of a
disease. Nevertheless, BMS should not be seen as a mere somatic
symptom of a psychological disorder®'**

The investigation about somatic comorbidities showed that several
BMS patients had at least one extraoral symptom that could not be
explained. The most common sites affected were the gastrointestinal
and neurological systems, apart from the eyes, nose, and throat in
addition to pain in other regions. It has been alleged that these
unexplained symptoms are associated with CNS disorders and, in some
cases, with psychological conditions. Also, physical symptoms are
considered manifestations of such abnormalities'®. However, the
study conducted by Moisset et al (2016) concluded that there is no
evidence of high comorbidity rates of the chronic pain spectrum and

somatosensory sensitivity associated with BMS™.

Chronobiology

Chronobiological evaluation has shown that BMS patients do not feel
any symptom of the disease upon waking up, and that discomfort
emerges and becomes worse within a 24-hour period, depending on
anxiety levels'. All circadian rhythms are directed by the biological
clock located in the hypothalamus, and interfere with the salivary flow,
the oral epithelium, and inflammatory response, even in the IL-6
route’%. BMS patients have low serum IL-6 levels, which play a
neuroprotective role in the trigeminal nociceptive pathway through the
underlying mechanisms thereof remain to be ellucidated™’. The table 1
presents the articles about psychologic disorders and chronobiology in
patients with BMS.

Differential diagnosis

Orofacial pain poses a significant challenge in diagnosis. Obtaining a
detailed record from patients and conducting the appropriate medical
examination are essential steps when formulating a diagnostic
hypothesis and in the effort to establish the best treatment strategy for
each case. BMS is considered one of the orofacial pain syndromes of
neuropathic origin, though the way it should be managed remains
shrouded in controversy, pointing to the importance of identifying local
factors, evaluating the impact of BMS in quality of life, and identifying
associated  systemic and  psychiatric comorbidities™®%124 1%,
Questionnaire 4 for neuropathic pain (DN4 scores) is a useful tool in
the investigation of BMS™.

However, patients presenting oral lesion may also present underlying
BMS. If symptoms persist after successful treatment of the disease, the
patient may be considered to have a complicated manifestation of
BMS. This differentiation between BMS and the secondary and
complicated manifestations of the disease should be used in the
decision-making process about the best treatment strategym.

In light of the complexity of the diagnosis of BMS, one protocol was
developed especially to conduct this investigation process (Fig.2). Since
it is necessary to rule out local and systemic factors that cause this
symptom, the protocol highlights the importance of a transdisciplinary
approach involving health professionals of relevant areas. Therefore,
oral health should be analyzed searching for the scenarios listed above
that could explain complaints at the same time that an investigation
about systemic diseases is carried out, considering the possible adverse

effects of medical drugs being used by the patient suspected of BMS™.

Also, ideally the collection of data on BMS should include the in-depth
pain record, detailed physical examination, the collection of
information regarding the patient’s psychological and psychosocial
health status, and the evaluation of saliva flow and of gustative
sensitivity. Other important measures to be considered include the

clinical assessments of patients, a neurological analysis using imaging
resources, an investigation of oral infections based on biological
cultures, in addition to tests to detect allergies, exams looking into
gastric reflux, and the evaluation of nutritional, hormonal, and
autoimmune conditions™".

As observed in most studies on BMS, late diagnosis influences
responses to treatment. So, the elderly is the patient and the longer
BMS remains untreated, the worse will be the prognosisgs’m.

Interestingly, QST may help understand the neuronal mechanisms
involved in various kinds of chronic pain. These tests evaluate the
function of a variety of nervous fibers and detect both sensory gains
and losses, and are being adapted to investigate the intraoral
somatosensory function®>®*'**, The changes associated with BMS that
have thus far been described include the reduction of thermal
sensitivity and low scores for tonic painful stimuli in the oral cavity, as
well as lower thresholds of pain caused by heat on the tip of the
tongue, anomalies in the BR, and qualitative alterations of saliva®.

The strategy to diagnose BMS include electrogustometry, bilateral
thermal QST of the lingual mucosa, BR and masseteric reflex, biopsy of
the lingual mucosa to investigate the density of subepithelial and
epithelia1g4nervous fibbers, electroneuromyography (ENMG), and fMRI
of brain™™".

So far ENMG, neurophysiological tests, and evaluations of the
autonomic nervous system indicate that neuropathy of small sensory
and autonomic fibers accompanied by central disorders as the main

factor behind the symptoms that characterize BMS™,

Another sensory study protocol included the evaluation of taste,
olfactory, thermal, tact, and vibration thresholds, as well as an effort to
assess sensitivity to mechanical pain both superficial and deep.These
investigations covered the three branches of the trigeminal nerve of
both sides of the face. The protocol afforded to observe high
prevalence of sensory changes both in BMS patients and in those
complaining of neuropathic pain (as in BMS) and somatic pain (TMD
and fibromyalgia)m. The figure 2 shows a fluxogram with the strategy
to reach the BMS diagnosis.

Dysgeusia and
BMS

Facial and
Glossopharingeal
nerves

Trigeminal Nerve

Together, these
alterations would
cause BMS

The loss of the Hiperactivity of
central inhibition the
after damage in somatosensory
©  these fibers. = fibers

Figure 1: Diagram of dysgeusia and BMS correlations
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Figure 2: Diagram of differential diagnostic of BMS patients

CONCLUSION

BMS remains an important diagnostic challenge, though the disease is
considered a neuropathy characterized by damage to trigeminal
peripheral nervous fibers, which triggers central sensitization.

In addition to BMS and secondary BMS, it seems relevant to include
complicated BMS, in which symptoms persist despite the elimination of
local and systemic causes.

Of the possible causes of BMS, high IL-2 and IL-6 levels in saliva should
also be considered, besides psychological factors like alexithymia and
personality disorders (marked avoidance to danger and low self-
esteem).

BMS should be investigated by a transdisciplinary team that will take
into account all aspects active in the mental and physical dimensions of
the condition, in the most detailed way.

Despite the absence of lesions on the affected oral mucosa, biopsy may
be useful to investigate neurodegenerative and epithelial changes,
disorders affecting mastocytes, the interleukins detected, and other
factors using a panel of specific markers based on what is known about
the etiopathogeny of BMS.

Therefore, QST, imaging investigations, various evaluation scales of
mental health and of the impact of BMS on quality of life as well as the
investigation of sleep disorders and changes in circadian rhythm could
be useful tools in the development of treatment strategies based on
findings and observing the characteristics of each BMS patient in light
of specifics of diagnosis.
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