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1. Abstract

1.1. Background and Objectives: Burning mouth syndrome
(BMS) is defined as intraoral burning without evident etiology,
which may be annoying for patient and may require treatment.
This study aimed to review the treatments of BMS with special
focus on novel treatments.

1.2. Materials and Methods: In this review article, key words
related to BMS were searched in databases such as Pubmed, Sco-
pus, Web of Science, Science Direct, Google Scholar and Persian
databases such as SID and Magiran. Also the treatment methods
which their effectiveness were confirmed by systematic reviews
and meta-analysis were included.

1.3. Results: Based on results of this study, pharmacologic treat-
ments such as Clonazepam, Alpha Lipoic Acid (ALA), Capsaicin
and non-pharmacologic treatments such as Aloe vera, low level
laser therapy, non-invasive brain stimulation, self-treatment, hor-
mone therapy and education have shown significant improvement
in BMS patients.

Conclusions: Despite all of the presented treatments, there is still
no definite treatment for BMS and all of the recommended treat-
ments are supportive.

2. Background and Objectives

Burning Mouth Syndrome (BMS) is a type of mouth burning with
unknown etiology with chronic pain or itching [1]. Other names
with a broader meaning such as "Stomatodynia", "Stomatopyro-
sis", "Glossopyrosis", "Glossodynia", "Sore mouth", "Sore tongue"
and "Oral Dysesthesia" are also used to express this syndrome

[2]. Symptoms of this disease include dry mouth, loss or change
of taste, mostly bitter taste in the mouth [3]. Severity of burning
sensation varies and is more prevalent in middle-aged people and
women about 3 to 12 years after menopause [4]. Diseases such
as candidiasis, lichen planus, geographic tongue, atrophic tongue,
and inappropriate denture can be associated with BMS, which
is called Secondary BMS. These conditions do not cause BMS,
but patients may avoid brushing due to mouth irritation caused
by BMS, resulting in localized diseases in the mouth [4]. Various
systemic conditions have been observed with BMS,; including dia-
betes, hormonal changes, mineral and nutritional deficiencies, but
the relation of these systemic conditions with BMS has not been
proved yet. Psychological factors such as anxiety, stress, depres-
sion, personality disorders, fear of cancer have been observed in
BMS patients, but these psychological factors are not the exact
cause of BMS and may be due to chronic pain in these patients [5].
Burning mouth syndrome is divided into two main categories: The
peripheral type that results from the accumulation and increase of
neurotransmitters, which is improved with clonazepam, and the
central type, which is improved by a variety of antidepressants.

The pattern of the disease can be migratory, with different areas of
the mucosa being affected one after the other or simultaneously.
The tongue, and especially the anterior 2/3, is the most common
site affected by BMS. Other areas, including the lips, buccal muco-
sa, floor of the mouth, gums, and hard palate, can also be affected
by BMS [3, 6].

The diagnosis is made through various causes of burning mouth
being ruled out. Many diagnostic tests are prescribed in such a
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condition such as:

. CBC and blood chemistry tests (blood lipid test, fasting
blood sugar and monitoring the status of vitamins and minerals)

. Allergy test

. Monitoring iron, folate and cobalamine of serum

. Cell culture and biopsy

The diagnosis of BMS is confirmed when the test results were neg-
ative and the duration of these symptoms was between 4-6 months
and more. Various studies have been performed on salivary bio-
markers such as IL1, IL2 and IL6 in which some of them confirm
the relation of these biomarkers with BMS and some of them ex-
press them independently [4].

A study by Bell et al. revealed that 69% of patients with chron-
ic oral pain, including Burning Mouth Syndrome refer to general
practitioners and 31% to general dentists and since general practi-
tioners and dentists have not adequate knowledge, these Patients
will be referred to specialists eventually [7]. Spontaneous recovery
after 5 years of the disease onset has been reported in only 3% of
cases [8]. The first step in treating patients with BMS is to deter-
mine if their symptoms are related to systemic conditions with lo-
cal factors or not. Local factors include parafunctional habits, can-
didiasis, geographical tongue, and dry mouth. Systemic conditions
include esophageal reflux, diabetes, and malnutrition [9]. Due to
the diagnostic and etiological complexities of the disease, no defi-
nite treatment has been explored, and specialists use a variety of
pharmacological, non-pharmacological, traditional medicine and
modern treatments to improve the symptoms. Therefore, this re-
view study was conducted to evaluate the effective treatments for
Burning Mouth Syndrome.

3. Materials and Methods

In this review study, studies related to the treatment of Burning
Mouth Syndrome were reviewed. Keywords were "Burning Mouth
Syndrome", "Oral facial pain", "Orofacial pain", "Glossalgia",
"Stomatodynia","Stomatopyros", "Glossodynia", "Glossopyros",
"Sore mouth", "Sore tongue". Keywords were searched in data-
bases including PubMed, Scopus, Web of Science, Science Direct
and Google Scholar. In addition, Persian keywords ("Burning
Syndrome", "Burning Mouth") were searched in Persian databases
including SID and Magiran. The search process was conducted
up to May 29, 2020. The term "Burning Mouth Syndrome" was
also searched on the PROSPERO website. In addition, the search
was performed manually by reviewing the bibliography of articles
used. Researchers independently reviewed the articles and stud-
ies related to epidemiology and pathology were excluded. After
abstract and full text review of the articles, the studies in which
the effectiveness of BMS treatment was mentioned emphasizing
systematic review and meta-analysis studies of the last 5 years,
were selected; however, other articles related to BMS treatment
were also mentioned.

4. Results
4.1. Pharmacological treatments:

Different pharmacological therapies for symptom relief have been
reported including Duloxetine [10], Zinc supplementation [11],
Milnacipran [12], Amisulpiride [13], Aripiprazole [14], Gabapen-
tin [15], Pregabalin [16], Venlafaxine [17] and Lafutidine [18],
but recent review studies have shown the effects of Alpha-lipoic
Acid (ALA), Clonazepam, and Capsaicin, which will be discussed
below.

4.2. Systemic drug treatments

Alpha-Lipoic Acid: Acts as a biological antioxidant and reduces
the oxidized form of other antioxidants such as vitamin E and C
and Glutathione (GSH) [19]. In a systematic review study by Sou-
za In 2018, evaluating 7 studies on the efficacy of this drug on
BMS, 6 studies reported significant improvement [20].

Clonazepam: It is a benzodiazepine (GABA receptor agonist) that
affects central and peripheral receptors and the brain serotonergic
system. Its main usage is to treat seizure and panic disorders. Stud-
ies have shown that Clonazepam is more effective in controlling
BMS symptoms than other benzodiazepines due to its tendency to
bind to the central benzodiazepine receptors and its long half-life,
which reduces withdrawal complications [21]. A study by Henrik-
son et al. in 2017 showed that topical Clonazepam was more ef-
fective than other orofacial pain medications in treating BMS [22].
A meta-analysis study by Cui In 2016, reviewing 5 articles and
examining the effect of Clonazepam on 195 patients, showed the
positive effect of this drug in short-term (less than ten weeks) and
long-term (more than ten weeks) treatment. It also revealed the
drug administration effectiveness either systemically or topically.
Dose of Clonazepam showed a complex relation with the symp-
toms of BMS so that with increasing the dose from 0.25 to 2 mg,
the symptoms disappeared in some patients but also intensified in
some, and some patients withdraw the drug in doses higher than 1
mg due to the side effect intolerance [23].

4.3. Topical drug treatments:

a. Clonazepam: According to Higgman - Henrikson et al. [22],
the effectiveness of this topical drug has been reviewed and con-
firmed in several systematic review and meta-analysis studies.
Clonazepam mouthwash for 3 minutes is recommended although
it can have side effects such as dry mouth.

b. Capsaicin: Due to its anti-allergic properties on pain receptors,
Capsaicin is administered to treat musculoskeletal pain, diabetic
neuropathy and rare diseases in the form of gels, liquids and top-
ical creams. Capsaicin mouthwash is a combination of this sub-
stance and water which is used in different studies with different
concentrations. At the beginning of its use, irritation may occur
in patients with gastrointestinal problems, so prescribing this
drug should be done with caution. A meta-analysis study in 2017
showed the effectiveness of topical Capsaicin in the treatment of
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BMS [22].
4.4. Non-pharmacological treatments:

a. Aloe vera: Due to the side effects of systemic drug treatments,
many researches on aloe vera is administered today as an alterna-
tive treatment in form of gel, mouthwash and etc. A systematic re-
view by Nair et al. in 2016 showed that topical application of aloe
vera has a significant effect in treatment of oral mucosal disease.
Controlling parafunctional habits using topical aloe vera, reduces
the risk of mucosal trauma and BMS-related discomfort [24].

b. Kampo: A combination of herbs used in traditional Japanese
and Chinese medicine. These plants have various names such as
"Fuxi", "Shennong" and "Yellow Emperor" and are the basis of
traditional treatments in Japan and China. In traditional Japanese
medicine, the body and mind are believed to interact with each
other, and both are considered treatment of such disorders. A study
by Okamoto et al. on the effect of herbal medicine, Kampo showed
a positive effect of this drug in 69.2% of resistant specimens [25].

c. Hormone replacement therapy: Hormone Replacement Ther-
apy (HRT) has been proposed due to the relation of this syndrome
to the endocrinological factors and sex hormones and can be used
for patients during or after menopause [26, 27]. This treatment is
not recommended as a first treatment choice for elderly individuals
with a history of diabetes, coronary artery disease, and myocardial
infarction due to side effects such as increased mucosal epithelial
thickness and increased risk of thrombogenesis, as well as dose-in-
dependence [28].

d. Low level laser therapy (LLLT): It is used as a minimally
invasive, non-pharmacological method with minimal side effects
[29]. Items such as type of laser device, wavelength, radiation
area, beam intensity, duration of application at each area, number
of placement points, distance between points and number of ses-
sions are among the factors affecting treatment. A meta-analytic
study in 2020 examined the effect of LLLT on the treatment of
orofacial pain and in all 10 studies, it was shown to have a signif-
icant impact on pain relief and the best effects of pain reduction
caused by LLLT was with three sessions a week with a wavelength
of 830 nm and a power of 100 MW. Applying LLLT with 815 nm
wavelength and power of 300 MW and radiation area of 0.228 cm
in continuous frequency for 10 seconds at any point for 10 ses-
sions, leads to a satisfactory result in reducing pain. Also studies
have shown a better effect of LLLT compared to Clonazepam and
ALA [30].

In a single-blind randomized clinical trial in 2020, 10 patients with
BMS underwent LLLT at a dose of 212 J/cm? in ten sessions, and
all patients reported pain relief. Among 90% of them, pain relief
lasted up to 4 months [31].

Non-invasive brain stimulation: Transcranial Magnetic Stimula-
tion (TMS) and Transcranial Direct Current Stimulation (TDCS)
are non-invasive techniques and can be used as an alternative treat-

ment for a wide range of local pains. TMS with electromagnetic
force increases or decreases the activity of neurons. It is import-
ant to pay attention to the location and frequency in this method,
so that low frequencies (less than 1 Hz) accelerate the inhibitory
function of neurons and higher frequencies (more than 5 Hz) typi-
cally increase cortical activity.

TDCS is applied with weak electric currents at specific times [32-
34]. A systematic review study in 2019 reported the positive effect
of these two methods in reducing chronic orofacial pain [35]. In
the systematic review study conducted in 2018 [36], 14 studies (3
TMS studies and 11 TDCS studies) were performed on 228 pa-
tients and the results showed that both TMS and TDCS methods
are safe and effective treatments for reducing chronic orofacial
pain. In Lindholm et al. study [37], use of this treatment method
(secondary motor cortex stimulation and secondary somatosenso-
ry cortex stimulation) showed a significant reduction in pain. Also,
results of a study by Umezaki et al. [38] on effect of TMS on the
left prefrontal cortex in the treatment of BMS showed a significant
reduction in pain immediately after treatment and had the greatest
persistence in pain relief 60 days after the start of treatment.

4.5. Self-medication

Self-medication is a psychotherapeutic approach in which the pa-
tient plays an active role in improving the condition of the patient
instead of being passive in the treatment process, which improves
the patient's performance and emotions. The goal of this treatment
is to change dysfunctional behavior, change lifestyle and mal-
adaptive cognitive themes, and increase cognition and adaptive
behavior [39]. Skills training and strengthening are the two main
components of this approach. In the 2019 meta-analysis-meta re-
gression study [40], researchers examined the effect of self-med-
ication interventions in adults with orofacial pain compared to
other treatments and achieved positive and effective results of this
therapeutic approach. Komiyama et al. investigated the effect of
cognitive therapy among groups of BMS patients in two sessions
and results showed a significant reduction in pain intensity and
anxiety in these patients [41].

Patient education and anxiety management: Medication is not the
only way for BMS treatment, and physicians should not only seek
for it and quality of life should be considered in treatment proce-
dures. Patient education and anxiety control without any treatment
might be helpful in situations where there is not enough access to
a psychologist [42]. This therapeutic approach needs further in-
vestigations.

5. Conclusion

According to different studies, different treatments for this syn-
drome are listed in (Figure 1). The purpose of this study was to
compile the latest systematic review and meta-analysis studies on
the effectiveness of various treatments for Burning Mouth Syn-
drome. Despite all available treatments, still no definite treatment
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for BMS has been found and all treatments are supportive. Oth-

er treatments such as acupuncture [43], tongue protectors with or

without aloe vera [44], local anesthesia [45] and Cannabinoids

[46] have reported improvement in symptoms; However, due to

the limited number of studies, more studies are needed on the ef-

fectiveness of these treatments.
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Figure: A review of burning mouth syndrome treatments from the past to the present
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