Essential oils utility implications in symptomatic Burning Mouth Syndrome
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Abstract
Introduction. Burning mouth syndrome (BMS) is a clinical condition characterized by the presence of chronic pain in absence of
clinically visible lesions of the oral mucosa. The etiology is uncertain and the therapeutic strategies still controversial. The
objective of this prospective study is to analyze the efficacy of essential oils-based mouthwashes in the therapy of BMS.
Material and method. This study included 16 patients affected by BMS who were treated with essential oils-based
mouthwashes and glucose solution on alternated days for 30 days. Symptomatology was evaluated after 15, 30 and 90 days.
Results and discussions. A the end of the treatment, most of the patients (67%) referred an improvement of symptoms up to
complete remission in 90 days.
Conclusions. Based on this study, essential oils-based mouthwashes could represent a valid aid in the treatment of BMS. Further
studies are necessary in order to identify effective and standardized therapeutic protocols.
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INTRODUCTION
Burning mouth syndrome (BMS) is a clinical condition
characterized by burning symptoms and chronic pain,
affecting the oral mucosa, not referable to objective
alterations of the physiological muco-membranous
architecture of tissues of the oral cavity (1, 2). It is a
difficult pathology for both the operator and the patient
due to absence of a clear etiological definition and welldefined and effective therapeutic plans (3).
The most controversial aspect of BMS is represented by
the presence of a single symptom (stomatopyrosis) which
can potentially manifest itself as many clinical conditions
such as nutritional deficiencies, hormonal imbalances,
diabetes (4). These aspects lead to the differentiation of
BMS in two types:
- Primary, characterized by the absence of associated
clinical conditions
- Secondary, characterized by the presence of

associated clinical conditions
The prevalence of BMS in the general population is
between 2.5 and 5% (5). In most cases, BMS affects
females (F:M ratio = 7:1) in the menopausal and
postmenopausal age (between 55 and 75 years), while it
is very rare in young people and never observed in
children.
In order to make the clinical classification more
understandable, in 1989, Lamey and Lewis suggested a
classification, in which three clinical forms of BMS were
present, based upon variation of symptoms during the day
(6):
1. Absence of burning sensation at awakening, onset of
symptoms during the morning and exacerbation in the
evening (often associated with nutritional deficiencies);
2. Continuous symptoms throughout the day (associated
with anxiety);
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3. Intermittent symptoms with days of remission and
days of exacerbation (associated with allergic states).
Burning sometimes referred to as a sense of scalding or
tingling, is always present. Although it can be located in
any area of the oral cavity, it always arises bilaterally and
affects in most cases the tip of the tongue and the anterior
2/3, the hard palate and the lower lip while rarely, the
floor of the mouth and the oropharynx (7).
The burning symptom has a moderate intensity but
sometimes can be quite severe. The values reported by
the Visual Analogic Scale are between 5 and 8. The
course is chronic; it lasts at least 4-6 months up to 12
years. It is often accompanied by a sensation of
xerostomia (50-60% of cases) and by hypogeusia and
dysgeusia, referring to a persistent perception of bitter or
metallic taste (30% of cases).
Regarding the etiological hypotheses, local and systemic
factors can be distinguished. Among the local etiological
factors there are:
• Vices (bruxism, grinding, biting of the lips and / or
cheeks);
• Dental treatments;
• Infectious agents (Candida Albicans, Enterobacter,
Klebsiella);
• Allergic reactions to particular substances (Mercury,
Nickel Sulphate, Methyl-Methacrylate Monomers)
• Salivary changes:
- quantitative: decrease in salivary flow;
- qualitative: alteration of salivary concentrations
of proteins (mucins) and salts (potassium and sulphates)
• Peripheral neuropathies (8).
On the other hand, systemic factors include:
• Menopause;
• Vitamin (Vitamin B and folic acid) and mineral (Iron
and Zinc) nutritional deficiencies;
• Diabetes;
•
Psycological
disorders:
anxiety,
depression,
hypochondria, cancer-phobia, alexithymia, neurosis and
psychoasthenia).
The frustrating aspect of this clinical condition is the
difficulty in identifying the agent triggering the
symptoms and consequently identifying an appropriate
therapeutic protocol. However, it seems that certain
molecules play an interesting role in the symptomatic
treatment of BMS.
Typically, prescribed therapy consists of (9):
• Clonazepam: this benzodiazepine not only has an
anxiolytic effect but also acts at the level of sensory
receptors producing a moderate analgesic effect;
• Salivary substitutes;
• Vitamin supplements (with zinc);
• Benzydamine HCL 3% solution: it is a mild anesthetic
(it is assumed that the patient with BMS has a peripheral
neuropathy due to epithelial atrophy making the nerve
endings more superficial with consequent amplification

of symptoms even for mild stimuli);
• Topical antihistaminics;
• Antidepressants;
• Capsaicin: acts on substance C (an important molecule
in neurotransmission). Although not extensively
evaluated, capsaicin seems to be able to block the
burning receptors with a homeopathic mechanism;
• Alpha-lipoic acid: an essential oil that acts as a
mitochondrial coenzyme and that takes part in various
phases of the Krebs cycle with a double effect
Antioxidant effect, meaning the capacity of the
enzymatic or not enzymatic system of limiting the
harmful effect of reactive chemical species (RCS). These
molecules have in common a marked tendency to react.
They are physiologically produced; however, an
imbalance between production and elimination
determines a condition of oxidative stress, which can
occur in physiological conditions, for example in case of
inflammation, or pathological conditions, if it persists
over time. In this case, it can be correlated with numerous
pathophysiological and pathological states such as
senescence, diabetes mellitus type II, atherosclerosis,
Alzheimer disease), cancer, COPD, hepatopathies and
more (10-12).
It was shown that in vitro, alpha lipoic acid presents 4
antioxidants activities: the ability to cross-link metals, to
eliminate reactive oxygen, to regenerate endogenous
antioxidants and to repair oxidative damage (13).
The neuroprotective effect is given to the ability to cross
the blood brain barrier and increase the energy
availability, hence its use in multiple sclerosis and BMS,
since considered by some authors a peripheral neuropathy
with an unknown etiology (14). On the basis of these
considerations, a prospective study was carried out to
assess whether and to what extent the treatment with
essential oils-based (menthol, eucalyptol, thymol)
mouthwash was able to reduce the symptoms of patients
suffering from BMS.
Material and Method
Sixteen patients with symptoms compatible with BMS
were
recruited.
Patients
underwent
an
odontostomatological examination, blood routines
(complete blood count, glycemia, iron, transferrin,
vitamin B12, folate), intraoral tongue brushing for the
evaluation of any mycosis. Based on their symptoms,
only patients who did not present other possible causes
were included in the study.
The inclusion criteria were: males and females (>45years
old), with BMS symptoms, no ongoing drug treatment
(antiretroviral, antihistamine, anticholinergic, narcotic,
anti-inflammatory drugs), no other treatments for BMS.
Those who refused to continue the treatment for 90 days
were excluded.
The present prospective clinical study was based in
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University of “Aldo Moro”, Bari (Italy), in full
accordance with ethical principles, including the World
Medical Association Declaration of Helsinki and the
additional requirements of Italian law. Furthermore, the
University of Bari, Italy, classified the study to be exempt
from ethical review as it carries only negligible risk and
involves the use of existing data that contains only nonidentifiable data about human beings. Informed consent
was obtained from the subjects involved in the study.
Written informed consent has been obtained from the
patient to publish this paper.
The essential BMS was diagnosed in 12 of these subjects,
and in 4 individuals with no characteristic symptoms.
They were aged between 44 and 78 years. Using a singleblind control method, for 3 months every other day
patients were asked to use:
a) Essential oils-based mouthwash (3 oral rinses lasting
60 sec / day);
b) Sweetened saline solution (same dosage and method of
administration).
Symptoms were assessed by compiling a visual-analog
scale (V.A.S.) (Fig. 1) after 15 days, 30 days and 90 days.

Fig. 3. Age range of the included subjects
- 67% of patients (Fig. 4) reported a reduction of
symptoms after administration of essential oils-based
mouthwash (3 oral rinses lasting 60 sec / day) followed
by a remission of pain with relief of the patient;
- 13% of subjects reported no difference in
symptomatology;
- 5% of patients reported an increased level of pain when
taking both the control solution and the essential oilsbased mouthwash.

Fig. 4. Simtomatology assessment after treatment.
Fig. 1. VAS scale in symptomatic pain assessment.
Results
This study was performed on 16 patients with BMS with
the mean age (Fig. 3) of 61.3 years ranged from 44 to 78
years, including 9 women (56%) and 7 men (44%) (Fig.
2).

Fig. 2. Gender repartition of the included subjects.

Fig. 5. VAS scale during BMS treatment.
Regarding the trend analysis of the symptoms, a
reduction in VAS was reported by patients (Fig. 5), on
average, from a value of 10 before treatment to a value of
8 after 2 weeks, until a VAS value of 5 after 30 days of
treatment. Patients underwent a 90-days follow-up in
which the total absence of symptoms was reported.
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Discussion
The BMS still represents a particularly frustrating
pathology for both the patient and the clinician today.
The real problem is to define the etiological factors that
play the key role in the pathogenesis and therefore to
establish an effective therapeutic protocol (15).
It is believed that in the evaluation of the patient with
BMS it is essential to investigate the psycho-social status,
establishing a relationship ad personam that can be
corroborated through optimal counseling between the
patient and the clinician. The histological picture of BMS
it is completely devoid of pathognomonic signs;
sometimes the presence of sporadic hyphae of Candida
Albicans can be found (16). The diagnosis of this
syndrome is mainly based on an accurate medical history
concerning the psycho-social status of the patient, the
reported symptoms and the total absence of
stomatognathic clinical signs. In any case, it is important
to reassure the patient of the absolute benignity of her
clinical condition. The therapeutic approaches used so far
seem to alleviate the symptoms but they are often based
on personal empirical experiences and not always
reproducible on a large scale (17).
The results of the present study show that essential oilsbased mouthwashes are useful in reducing the symptoms
of patients with BMS. This benefit may be linked to the
anti-inflammatory, antioxidant, immune-stimulating and
antimicrobial properties of essential oils (18-20).
Furthermore, the pharmacological activity of essential
oils on the central nervous system is well known and
therefore, they are already used as complementary
therapy in subjects suffering from symptoms such as
pain, convulsions and cognitive impairment by oral
intake, inhalation or aromatherapy (21-24). This action
on the central nervous system could be useful in BMS,
for which a neuropathic origin has been hypothesized,
characterized by dysfunctional cranial nerves (25). In
addition, the anxiolytic, antidepressant and sedative
effect of essential oils plays an important role in patients
with BMS (26, 27). Actually, subjects affected by this
clinical condition tend to be more apprehensive,
depressed and introverted.
Limitations of the study include low sample size and the
pattern that does not grant a high level of evidence (such
as the evaluation of non-specific placebo effect). Finally,
the essential oils-based mouthwash effects have only
been tested on the short term (90 days).

Conclusion
Based on the research conducted, it is possible to reach
the conclusion that the action of essential oils seems to
produce positive effects on symptoms control. The pilot
study is preliminary and needs further evaluation.
However, the first results show a partial improvement of
symptoms in patients treated with essential oils-based
mouthwash.
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