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SUMMARY
Introduction: The Burning Mouth Syndro-
me (BMS), whose definition and pathophy-
siology continue to be a topic of current 
debate, which also it does not have a uni-
versally accepted guidelines for its thera-
py. Therefore, the objective of this work is 
to present an assessment of the different 
treatments for the clinical management of 
patients with BMS based on the available 
scientific evidence, so that its application is 
evaluated in each specific case.

Material and methods: PubMed (MEDLINE) 
and The Cochrane Library (Wiley) databa-
ses were searched for different treatments 
of BMS. With the data obtained regarding 
the effectiveness of each therapeutic mo-
dality and the adverse effects it produces, 

three different therapy lines have been de-
veloped.

Results: In the first line of therapy we find 
chewing gum, LLLT (Low-level laser thera-
py), lingual protector, psychotherapy, topi-
cal clonazepam, ALA (Alpha Lipoic Acid) and 
Catauma.

Conclusion: More research is needed to 
provide sufficient guidance to clinicians on 
effective therapeutic modalities and that 
allow to establish a correct strategy in the 
BMS management.
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INTRODUCTION
The Burning Mouth Syndrome (BMS) has received 
several definitions since it was first described. The 
last of these was published in 2020 in the first edition 
of the International Classification of Orofacial Pain 
(ICOP)1 proposed by the International Headache 
Society (IHS). BMS is defined as a burning sensation or 
oral dysaesthesia that recurs daily for more than two 
hours a day in a period greater than three months, 
with no causal lesions evident on clinical examination 
or research (Table 1). This condition is classified within 
the category of “idiopathic orofacial pain”, that is to 
say, no known cause can be attributed to it. However, 
in the third edition of the International Classification of 
Headache Disorders (ICHD- III)2, proposed by the same 
society just two years earlier, the BMS is included in 
“painful cranial nerve injuries and other facial pains”, 
thus attributing it a neuropathic origin. Miller et al.3 
question whether BMS can really be considered as a 
syndrome, since patients do not always suffer from 
the consistent set of clinical features (dysgeusia and/
or xerostomia) that would constitute it. They propose 
as the most appropriate term the Burning Mouth 
Disorder.

There is currently consensus that the secondary burning 
to a local or systemic disorder should not be considered 
BMS. It is not accepted that there is a primary and a 
secondary BMS. Diagnosis of BMS will not be made until 

all possible alterations are treated and/or controlled 
and any other possible etiology of oral burning has been 
ruled out (Table 2)1,2,4.

The prevalence of BMS is particularly high among 
middle-aged women, coinciding with the peri- and 
postmenopause5 period. The symptoms are usually 
bilateral, although the diagnosis is not ruled out if it is 
unilateral. The most frequent location of the burning 
sensation is the anterior two thirds of the tongue, 
followed by the dorsum and lateral edges, the anterior 
part of the hard palate, the labial mucosa and the gum1,2.

The pathophysiology of BMS is still unknown, although 
there is growing evidence suggesting that it could have 
a neuropathic origin existing alterations in different 
levels of the central or peripheral nervous system that 
could be involved in its pathogenesis1,2,6. Three different 
hypotheses have been proposed about its neuropathic 
origin: small-fibre peripheral sensory neuropathy; a 
subclinical neuropathy of the trigeminal system (lingual 
nerve, mandibular nerve, or complete trigeminal nerve); 
or a hypofunction of dopaminergic neurons6.

On the other hand, Yunus7 included BMS within the 
Central Sensitivity Syndromes (CSSs) along with other 

A.	 Oral pain that meets B and C criteria.

B.	 Daily recurrence for >2horas a day for >3 months.

C.	 The pain has the following two characteristics:
1.	 Burning quality.
2.	 It is felt superficially in the mucosa.

D.	 The appearance of the mucosa is normal. Other possible 
burning causes have been excluded both local and 
systemic.

E.	 It is not better explained by another ICOP diagnosis or 
ICHD-III.

Table 2. Initial steps in a 
suspected case of BMS.

1.	 Ask for background:
-	 Systemic. With special attention to
-	 Central Sensitivity Syndromes,
-	 neurodegenerative diseases, nutritional deficiencies 

or endocrine disorders.
-	 Psychiatric: anxiety, depression or personality
-	 disorders.
-	 Allergic: food, medicine or oral hygiene products.

2.	 Evaluate the characteristics of pain and co-existing 
manifestations:

-	 Timeline, location, aggravating factors and 
improvement.

-	 Presence of dry mouth and/or dysgeusia.

3.	 Perform a thorough oral examination to exclude 
injuries that may cause discomfort. 

4.	 Request complementary tests if justified. 

Table 1. Diagnostic criteria for 
the BMS according to the ICOP.
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medical disorders with no apparent organic cause (such 
as fibromyalgia, migraine and temporomandibular 
disorders) that would be linked by a common 
central sensitization mechanism, in which there is 
hypersensitivity to noxious and non-noxious stimuli 
(hyperalgesia and allodynia). All of these syndromes 
share multiple symptoms, including pain, fatigue, 
restless sleep, and psychosocial difficulties8.

The lack of scientific evidence regarding the BMS 
etiology means that, at present, the therapeutic strategy 
focuses on burning reduction and an improvement in 
quality of life, without universally accepted guidelines9. 
The different therapeutic options that have been 
proposed for the management of the symptoms 
related to BMS can be divided according to their origin, 
in non-pharmacological or pharmacological, and these 
according to their application topically or systemically.

The aim of this work is to present to the clinical practice 
an assessment of the different treatments for the 
clinical management of patients with BMS based on the 
scientific evidence available to assess their application 
in each specific case.

The detailed explanation of the theories about the 
mechanisms involved in the BMS pathogenesis, as well 
as the action mechanism of the different treatments 
which are beyond the objective of this article.

MATERIAL AND METHODS
Search strategy and inclusion criteria

PubMed (MEDLINE) and The Cochrane Library (Wiley) 
databases were searched using the combination 
of MeSH terms and free terms: “Burning Mouth 
Syndrome” [Mesh] AND (“Therapeutics” [Mesh] OR 
management OR therapy). The search was completed 
by manual selection of references cited in related 
systematic reviews.

We included clinical trials (randomized or not), cohort 
studies, and case-control studies, with at least 10 
participants published in English or Spanish, that 

evaluated the effectiveness of any therapeutic modality 
used to treat BMS. There was no restriction on the date 
of publication. In-vitro or animal studies, case reports 
and cross-sectional studies were excluded. Of the 
609 studies found in the initial search, after applying 
the inclusion and exclusion criteria and discarding 
irrelevant articles based on the title and the summary, 
56 articles were finally selected.

Data synthesis

The different therapeutic modalities used for BMS 
management have been summarized in a table in 
which the following has been considered:

1.	 Articles analysed: it is the number of analysed 
articles for each modality. In the following 
variables the result reported by the majority has 
been considered and, in case there were only two 
articles, the result of the one with a larger sample 
has been considered.

2.	 Ability to relieve the symptoms: in case that 
the therapeutic modality studied has shown an 
improvement the box is green. The contrary, is 
shown in red.

3.	 Significant improvement compared to the control 
group: favourable data is displayed in green and 
unfavourable in red. White are those therapeutic 
modalities that have not been compared with a 
control group (without data).

4.	 Appearance of side effects: in green appear those 
modalities that, if they were compared with a 
control group, the differences between the two 
groups were not significant and that, if they were 
not compared they did not show adverse effects. 
In red appear those modalities that, if compared 
with a control group, showed significantly more 
adverse effects and, if not compared, showed 
some adverse effect.

With the results of said table (Table 3), different therapy 
lines have been proposed.

Table 4 shows the side effects of those modalities that 
had presented them.
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Table 3. Data on the different therapeutic modalities regarding 
their effectiveness and side effects. 

Analysed 
articles

Ability to relieve 
symptoms

Significant 
improvement 

compared to the 
control

Occurrence of  
side effects

N
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Acupuncture29 1

Chewing gum10 1

rTMS35 1

LLLT11 10

Tongue protector12 2

Psychotherapy13–15 3

Ph
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 th
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pi
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nt

s

EVOO with lycopene30 1

Bupicavaine36 1

Chamomile31 1

Capsaicin21,37 2

Clonazepam16–18 3   

Benzydamine hydrochloride39 1

Lactoperoxidase21 2

Melatonin40 1

Urea32 1

Sy
st

em
ic

 th
er
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y

ALA14,19–27 9

ALA + gabapentin19 1

Antidepressants41 1

Bethanechol20 1

Cannabis42 1

Capsaicin38 1

Catauma28 1

Clonazepam27,43,44 3

Clonazepam + NAC44 1

Gabapentin19 1

Hypericum perforatum33 1

NAC44 1

PEA–um34 1

Pregabalin27 1

Trazodone45 1

Vortioxetine41,46 2

Other Lidocaine47 1
 
Favourable results are green, unfavourable results are red, and white when data is missing.

rTMS Repetitive transcranial magnetic stimulation; LLLT: low-level laser therapy; EVOO: Extra Virgin Olive Oil; ALA: 
Alpha-lipoic acid; NAC: N-acetylcysteine; PEA-um: Ultramicronized palmitoylethanolamide
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Table 4. Main side effects of the mentioned therapeutic 
modalities.
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Non-pharmaco-
lo-gical therapy rTMS
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Topical 
agents

Bupivacaine

Capsaicin

Systemic 
therapy

Paroxetine

Sertraline

Escitalopram

Duloxetine

Bethanechol

Cannabis

Capsaicin

Clonazepam

Clonazepam
+ NAC

Gabapentin

NAC

Pregabalin

Trazodone

Vortioxetine

Other Lidocaine

rTMS Repetitive transcranial magnetic stimulation; NAC: N-acetylcysteine.
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RESULTS
Summary tables of therapeutic modalities

With the results obtained in the data evaluation of the 
available cases, a table has been prepared showing, 
of each of the therapeutic options, the number of 
analysed studies and the results of each of them 
regarding the ability to relieve the symptoms, if this 
capacity is significant with respect to the control group 
and the side effects they produce (Table 3).

Table 4 summarizes the main secondary effects of those 
therapeutic modalities that, if compared with a control 
group, showed significantly more adverse effects and, 
in case of not being compared showed some adverse 
effects (i.e., those that have obtained an unfavourable 
result in the variable “occurrence of side effects” of 
Table 3).

Lines of therapy

With the data cited above in the tables, several therapy 
lines have been developed, so that the clinician can 
assess, in each particular case, the benefit – risk.

1st line of therapy

It includes those therapeutic modalities that have 
shown an improvement in the BMS symptoms, with 
significant differences regarding the control group 
and without adverse effects.

 Non-pharmacological therapy:

•	 Chewing gum: chewing unflavoured gum for 20 
minutes at a comfortable pace10.

•	 LLLT (Low-level laser therapy): laser 
wavelengths, output power, irradiation 
duration, number of sessions and the radiation 
frequency varied between 630- 980 nm, 20-
300 mW, 10 seconds and 15 minutes, 1 and 
20 sessions and 1 to 5 sessions per week, 
respectively11.

•	 Tongue protector: single-use transparent 
plastic, used for 15 minutes 3 times a day for 
2 months12.

•	 Psychotherapy: cognitive therapy (1 or 2 1hr 
weekly sessions for 2-3 months)13,14 or group 
psychotherapy (groups of 4 patients, once a 
week for 3 months)15.

 Pharmacological therapy:

•	 Topical Agents:

-	 Clonazepam: suck/dissolve tablet of 0.5 or 
1mg for 3 minutes in the mouth without 
swallowing, or rinse with 5ml of solution 
with 0.1mg/ mL of clonazepam, 3 or 4 times 
a day16-18.

•	 Systemic therapy:

-	 ALA (alpha-lipoic acid; dietary supplement): 
200 to 800mg per day for 1 to 2 months14,19-27.

-	 Catauma (dietary supplement): 2 capsules 
daily for 2 months. The Catauma contains: 
Paullinia cupana (125 mg), Trichilia catigua 
(87.5 mg), Zingiber officinale (10 mg) and 
Ptychopetalum olacoides (87.5 mg)28.

2nd line of therapy

Therapeutic modalities that have shown BMS relief 
of the symptoms are included, although the differen-
ces were not significant with respect to the control 
group, but without adverse effects. Also, options that 
despite not having been able to compare them with 
a control group improved the symptoms and did not 
show side effects.

 Non-pharmacological therapy:

•	 Acupuncture: Half-hour sessions 3 times 
a week for 4 weeks at points ST8 (Tou 
Wei), GB2, TE21, SI19 (Ting Gong), SI18 
(Quan Liao), LI4 (Yuan) bilaterally as well 
as GV20 (Bai Hui)29.

 Pharmacological therapy:

•	 Topical Agents:

-	 EVOO (Extra Virgin Olive Oil) enriched with 
lycopene: EVOO spray with 300ppm lycopene 
(SuratTM) 3 times a day30.
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-	 Chamomile: Gel at 2% 2 times a day for 1 
month31.

-	 Lactoperoxidase: mouthwash (BioteneTM) 5 
times a day21.

-	 Urea: at 10% applied topically 3 or 4 times a 
day for 3 months32.

•	 Systemic therapy:

-	 Hypericum perforatum (dietary supplement): 
300mg 3 times a day for 3 months33.

-	 PEA–um (Ultramicronized palmitoylethanolamide; 
dietary supplement): sublingual dose 600mg 2 
times daily for 2 months34.

3rd line of therapy

Included are those therapeutic modalities that have 
been shown to produce BMS symptoms relief, with 
significant differences from the control group, but 
which have caused side effects.

 Non-pharmacological therapy:

•	 rTMS (repetitive transcranial magnetic 
stimulation): 10 sessions of 10Hz pulse series 
of 5 seconds, at a power intensity of 110% RMT, 
with an interval between series of 10s during 
15 minutes (for a total of 30,000 pulses)35.

 Pharmacological therapy:

•	 Topical Agents:

-	 Bupivacaine: suck/dissolve tablet 5mg 3 
times daily for 2 weeks36.

-	 Capsaicin: mouthwash at 0.02% 3 times a 
day for 2 months21,37.

•	 Systemic therapy:

-	 ALA + gabapentin (anticonvulsant): 600mg 
ALA + 300mg gabapentin per day for 2 
months19. 

-	 Capsaicin: Capsules at 0.25% 3 times a day38. 

-	 Gabapentin: 300mg per day for 2 months19.

Figure 1. Reticular lichen planus in dorsum of the tongue and 
saburral tongue.

Figure 2. Geographic tongue.
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In each particular case, the benefits provided by each 

therapeutic modality must be weighed with the risks 

presented and the most appropriate decision made.

Therapy not recommended

These are those therapeutic modalities despite having 

shown BMS relief of the symptoms, the differences 

were not significant with respect to the control group, 

or were not compared with it and also present side 

effects. Also included are those options that have 

not shown symptoms relief or have shown conflicting 

results (such as improvement in one group of patients 

and worsening in another).

•	 Pharmacological therapy: 

 Topical Agents:

-	 Benzydamine hydrochloride: rinse at 0.15% for 

1 minute, 3 times a day for 1 month39.

-	 Melatonin: compresses applied to oral mucosa 
with 3mg of melatonin 4 times a day for 2 
months40.

•	 Systemic therapy:

-	 Antidepressants: Paroxetine (20 mg daily), 
Sertraline (50 mg daily), Escitalopram (10 
mg daily), or duloxetine (60 mg daily) for 12 
months41.

-	 Bethanechol (anticholinergic): 15mg per day20.

-	 Cannabis: 10 to 40 drops of BediolTM (6.3% THC 
and 8% CBD) 2 times a day42.

-	 Clonazepam: 0.5 – 2 mg daily for 2 months27,43,44.

-	 Clonazepam + NAC (N- acetylcysteine, dietary 
supplement): 0.25mg of clonazepam + 200mg 
of NAC twice daily for two months44.

-	 NAC: 200mg twice a day for two months44.

-	 Pregabalin (anticonvulsant): 150mg a day 
during 4 months27.

-	 Trazodone (antidepressant): 200mg 1 time a 
day for 2 months45.

-	 Vortioxetine (antidepressant): 10 – 20 mg daily 
for 12 months41- 46.

 Other:

-	 Lidocaine: lingual nerve block47.

DISCUSSION
Currently the BMS therapy is mainly symptomatic with 
the sole aim of relieving the symptoms and improving 
the quality of life of people who have it. Therefore, 
the purpose of this review has been to review the 
scientific evidence available to develop therapy lines 
aimed at guiding clinical practice. The different existing 
therapeutic modalities were evaluated and summarized 
in Tables 3 and 4.

In the first line of therapy, we have placed all the 
non-pharmacological therapeutic modalities (except 

Figure 3. Erythematous candidiasis.
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acupuncture, whose study lacked a control group, 
and rTMS, which showed side effects) and, among 
the pharmacological modalities, topical clonazepam, 
ALA and Catauma. All of them have been shown to 
be effective regarding the ability to relieve symptoms 
in a meaningful way compared to the control group 
and without any side effects. Even so, among these 
treatments, the most studied and, therefore, the most 
recommended would be LLLT, psychotherapy, ALA and 
topical clonazepam. Since many professionals do not 
have laser equipment in their clinics, and that many 
patients may be reluctant to a psychological therapy for 
social reasons and the first Cultural15, ALA and topical 
clonazepam may be the best options to start with.

However, it is important to note that before starting 
to treat a patient, it is essential to make a correct 
diagnosis and differentiate primary or “real” BMS and 
secondary burning to another underlying condition. 
The diagnostic criteria proposed at the ICOP1 should 
be applied both when selecting cases for new research 
and before a suspected case in daily clinical practice. 
One of the criteria of said classification is to exclude 
other possible local and systemic causes. Therefore, 
a meticulous differential diagnosis is required. The 
main pathologies to rule out would be oral lichen 
planus (Figure 1), geographic tongue (Figure 2) and 
erythematous candidiasis (Figure 3). All of them have 
clinical lesions that characterize them and, therefore, 
can be identified on the examination.

It is advisable to inform patients of the chronic nature of 
the process and that it lacks the potential for malignancy 
to reduce anxiety and prevent cancerophobia, which 
could complicate the condition.

The burning sensation in patients with BMS is 
exacerbated by the presence of xerostomia31 and 
many patients report relief when they eat, drink, chew 
gum or suck some candy. Therefore, even if it is not 
found as such in the management proposal presented 
above due to the fact that it is not specific for BMS, 
intervention will be aimed at improving oral lubrication 
and hydration, as well as avoiding and/or controlling 
the possible xerostomia medication. In our opinion, 
it is possible that some therapeutic modalities that 

improved the symptoms, but not significantly (second 
line of therapy), owe their results precisely to a 
lubricating and moisturizing effect.

The three proposed therapy lines have been developed 
following the maxim of the medical professions of 
primum non nocere (above all do no harm). In this 
sense, therapeutic modalities that may have some side 
effects have been reserved for those patients who do 
not respond to the treatments described in the two 
first therapies. However, considering the possible BMS 
multifactorial origin (with both central and peripheral 
causes), certain strategies may be effective in some 
groups of patients, while they will not be appropriate 
for others. Therefore, the choice of therapy has to 
be evaluated individually and should be adapted 
according to the needs of the patient. In cases where 
it is considered that the benefits could reduce the 
risks, as in patients with severe impairment of quality 
of life, any therapy, both first and third line, should be 
evaluated.

Some of the side effects mentioned in Table 4 will 
be more acceptable than others, both due to their 
medical impact and their intensity. In fact, some 
authors19,27,35,36,38,42,44,46 mention that their side effects 
were mild, transient and that in most cases they did not 
lead to the abandonment of participants in the study.

In the study conducted by Lopez-D’alessandro et al.19, 
it is mentioned that for the groups treated only with 
gabapentin and with ALA + gabapentin the secondary 
effects were present, and although they are described 
as “very mild”, we consider it an unfavourable outcome 
for the variable “side effects”, fact that placed both 
modalities in the third line of therapy. However, the 
Cochrane48 review mention that, after contacting the 
authors, only the gabapentin alone group showed 
significantly more side effects than the control group 
and, interestingly, the ALA + gabapentin combination 
did not.

The injection with lidocaine for anaesthesia of the 
lingual47 nerve is placed in “not recommended 
treatments” since it presented contradictory results: 
one group of patients felt a decrease in symptoms and 
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another group felt a worsening or no change in pain 
(although they felt anaesthetised). When comparing 
the changes with the VAS (Visual Analogue Scale) 
before and after the injection in both groups, significant 
differences were obtained between the two groups. 
These curious results, although they cannot be taken 
as a reference for BMS management 

in daily practice, they could explore future research on 
the possible existence of both central and peripheral 
causes in the BMS pathophysiology.

It is critical to note that the magnitude of the placebo 
response in BMS appears to be important. Ku-ten-
Shorrer et al49 found that the average placebo response, 
calculated as a fraction of the active drug response, was 
72%. In the daily clinical practice, treatments will not 
be obfuscated and, therefore, the clinician’s position 
or opinion of a therapy could modify the patient’s 
response to the same. It would be important to avoid 
terms such as “let’s try with…”, “X therapy seems to 
have…”, etc., since, if the patient perceives that such 
therapy is not going to be effective, the placebo 
response could be diminished.

In the scientific literature there are several systematic 
reviews11,48,50–54, of which the most recent is that of 
Ślebioda et al.50, in which it was observed that the most 
effective therapeutic modality was clonazepam (both 
topical and systemic), and that, in addition, lingual 
protectors and capsaicin appeared to have promising 
effects. The Cochrane systematic review by McMillan 
et al.48 in 2016 concluded that the treatments most 
supported by scientific evidence for BMS pain relief 
were, in the short term, photobiomodulation with LLLT, 
topical clonazepam, lingual protector, and gabapentin. 
In the long term, psychotherapy, topical capsaicin, and 
topical clonazepam would be the most effective. In 
the present work, only topical capsaicin, gabapentin 
and systemic clonazepam were placed in the 3rd line 
of therapy and in treatments not recommended due 
to the fact that they had significantly more side effects 
than the control group, or by having presented them 
without having compared them to the control group. 
All others are on the 1st therapy line.

Most of the articles analysed present, in general, a low 
number of participants, a great heterogeneity in the 
study design and an important difference in the metrics 
used to evaluate the results. On the other hand, the 
existence of different BMS definitions and the lack of 
standardization in the diagnostic criteria (inclusion/
exclusion) may have led to a great variability in case 
selection. It is important to note that in almost none of 
the evaluated studies the continuity

of the therapeutic effect was analysed once the active 
therapy was suspended nor the subsequent recurrence 
of symptoms was analysed. All this has contributed to 
the lack of rigour of these trials and the disparity of the 
obtained results, so we currently do not have agreed 
criteria to manage these patients48,55.

In the scientific literature there are other case reports 
or pilot studies with other therapeutic modalities, 
such as Pramipexol56, which have been excluded from 
this work, but which should be considered for future 
research increasing the number of cases.

In conclusion, there is currently a need for more 
studies with a correct choice of cases and an adequate 
control group, with easily reproducible study designs 
and longer follow-up periods, and in which the time of 
the symptoms recurrence after stopping the therapy is 
evaluated in order to establish an agreed therapeutic 
algorithm for BMS.

The present narrative review has not analysed the 
quality or risk of bias of the articles included, nor has 
it been evaluated whether a therapeutic modality was 
studied in a single or in several studies, therefore, the 
results should be considered with caution.

CONCLUSIONS
1.	 A correct BMS diagnosis, after the exclusion 

of other possible conditions that cause similar 
symptoms will be key to establish an appropriate 
therapy regimen.



cientÍFICA dentAL vol 20 (special supplement) 2023 51

2.	 In the first line of therapy we find chewing 
gum, LLLT, lingual protector, psychotherapy, 
topical clonazepam, ALA and Catauma, which 
are therapeutic modalities that have benefits 
without side effects, while rTMS, bupivacaine, 
topical and systemic capsaicin, ALA + gabapentin 
and gabapentin, located in the third therapy line 
are also effective, but their side effects should be 
weighed.

3.	 More research is needed to provide sufficient 
guidance to clinicians on effective therapeutic 
modalities that allow to establish a correct strategy 
in BMS management.
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