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Abstract 
Background: The clinical characteristics of burning mouth syndrome (BMS) 
are not fully understood. We investigated the profiles of BMS patients, cha-
racteristics associated with BMS, and the available treatment methods and 
their effects. Methods: Seventy-four BMS patients without oral mucosal le-
sions were enrolled. Their medical history, medications taken, and symptom 
scores were investigated via questionnaires. Laboratory investigations of pa-
rameters potentially associated with BMS were performed. Regarding treat-
ment, 0.01% dexamethasone gargle, amitriptyline, and clonazepam were ad-
ministered individually or in combination, depending on the degree of 
symptom improvement. Symptoms were scored from 0 - 10 points; these 
scores were used to evaluate treatment efficacy and patient satisfaction. Re-
sults: Mean age of the patients was 63.6 ± 14.2 years; mean symptom preva-
lence period was 15.5 ± 24.7 months. BMS was not significantly associated 
with a history of hypertension, diabetes, or any specific medications. Treat-
ment reduced the symptoms of 85.1% subjects (63/74). Conclusions: Con-
trary to that in previous studies, we observed significant improvements in 
BMS patients following combination treatment with dexamethasone gargle, 
amitriptyline, and clonazepam. 
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1. Introduction 

The International Headache Society (IHS) defines burning mouth syndrome 
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(BMS) as an “abnormal burning sensation in the mouth that persists for 2 hours 
or longer per day for 3 months, without a clinically causative lesion” [1]. The 
International Association for the Study of Pain (IASP) defines it as “chronic pain 
or discomfort in the mouth without causative lesions and other diseases poten-
tially accounting for the discomfort” [2]. BMS is a relatively rare disease; while 
reported prevalence rates vary, females aged ≥ 50 years are reportedly more 
commonly affected than males [3] [4] [5]. In a 2015 study, the prevalence in the 
general population was 0.11% (males: 0.04%, females: 0.17%), [3] whereas a 2013 
study reported a prevalence rate of 3.7% in a population aged 20 - 69 years [6]. 
Despite many reports on the clinical characteristics of BMS, the condition is not 
yet fully understood. While in most cases its cause is unknown, dental disease 
has been suggested as a local cause; additionally, mental health issues, chronic 
adult diseases, and the use of certain drugs may be potential systemic causes [7]. 
The alleviation of the potential causes is the most commonly prescribed treat-
ment.  

Recent studies have reported the use of light therapy [8] and cognitive therapy 
[9] in BMS treatment. However, there are no well-established treatment method, 
and treatment effects, if any, are unsatisfactory. While various etiologies have 
been suggested for BMS, there are no well-established diagnostic, classification, 
or treatment methods, and most BMS studies have focused solely on the dental 
area. Thus, investigation of the potentially involved systemic factors is war-
ranted.  

The incidence of BMS may be associated with age, chronic disease, and drug 
use. The discomfort caused by BMS is sometimes so severe that patients cannot 
manage their daily lives. Primary treatments have thus far been administered in 
the context of oral medicine, and it has been speculated that most otolaryngolo-
gists do not possess the relevant knowledge or experience required for the diag-
nosis and treatment of BMS [10]. 

Here, we evaluated patient characteristics and profiles to assess the degree of 
symptoms and response to our treatment protocol in BMS patients who visited 
our otolaryngology department during the last eight years. 

2. Methods 
2.1. Subjects 

We analyzed the records of 74 outpatients who presented at the hospital’s De-
partment of Otolaryngology with an oral burning sensation exceeding 3 months 
in duration as their main complaint between June 2007 and March 2016, and 
met the study’s inclusion criteria. The exclusion criteria were history of head or 
neck trauma, or oral surgery, and mucosal lesions potentially originating from 
the mouth. Only patients who reported compliance with the prescribed treat-
ments were included in the analysis. The study design was approved by the ap-
propriate Institutional Review Board. Due to the retrospective nature of the 
study, the need for informed consent was waived off. 
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2.2. Evaluation Items  

Using a questionnaire, we gathered data on symptom prevalence and duration, 
affected sites, degrees of discomfort, and accompanying symptoms; patients 
were allowed to provide multiple answers to the questions. Additionally, infor-
mation about dental diseases, accompanying systemic diseases, and medication 
histories was incorporated into the analysis, as well as the presence or absence of 
menopause and its duration in females.  

Blood tests were performed for vitamin B, zinc, iron, folate, thyroid gland 
function, and erythrocytes, which may be related to BMS [11] [12]. Cortisol and 
adenocorticotropic hormone (ACTH) levels were also measured, to evaluate the 
systemic effects of long-term use of dexamethasone gargle. 

Saliva tests using citric acid were conducted to examine xerostomia, because 
many previous studies have suggested there is a relationship between xerostomia 
and BMS [12] [13] [14]. 

Data were organized in the Excel spreadsheets (Microsoft Excel 2017®, Mi-
crosoft Corporation, and U.S.) and coded appropriately for statistical analysis. 

2.3. Treatment Methods and Determination  
of Treatment Responses 

Patients with possible causative factors were treated by correcting nutritional or 
hormonal factors, and changing or suspending relative drugs for 4 weeks. If 
symptoms completely disappeared after changing drugs, the original drug 
treatments were terminated; otherwise, the original drug treatments were con-
tinued. For BMS treatment, dexamethasone gargle, amitriptyline, or clonazepam 
were selected based on the prior experience of the authors and a review of the li-
terature [11] [15] [16] [17]. The treatment protocol is shown in Figure 1. Drugs 
were consecutively added to the regimen based on patient satisfaction regarding 
the improvement of symptoms, and patients visited the outpatient department 
every 2 weeks to rate the improvement or aggravation of their symptoms  

 

 
Figure 1. Flow diagram of the treatment protocol. 
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via a symptom score, where 0 denoted “no discomfort” and 10 denoted “extreme 
discomfort or pain”. The satisfaction of patients with symptom improvement 
was also considered when prescribing drug treatments; this was measured as sa-
tisfied, somewhat satisfied, and dissatisfied. After summing these two measures, 
the overall response was classified as follows: A-B points, good response 
(Marked improvement); C-D points, moderate response (Slight improvement); 
E-F points, poor response (No change). Although some patients had a history of 
psychiatric medication, no patient in the group that used either amitriptyline or 
clonazepam as their final treatment had used the same drug previously.  

3. Results 
3.1. Patients Profile and Clinical Symptoms 

We included 74 patients, 57 female (77%) and 17 male (23%), and their mean 
age was 63.55 ± 14.17 years (range 23 to 89 years). Of the 57 female patients, 46 
(81%) were in menopause. The mean symptom prevalence period was 15.48 ± 
24.73 months with a range of 3 to 120 months, and the age group with the high-
est incidence was patients in their 60s for both males and females (Figure 2). 
The most commonly reported symptom was burning (36 patients, 49%), and the 
most common sites of discomfort were the tongue (59 patients, 80%) and the 
entire mouth (16 patients, 22%). Thirty-five patients (47%) reported the persis-
tence of symptoms throughout the day. Regarding associated symptoms, the  

 

 
Figure 2. (a) Patient distribution according to age at onset, and sex (b) Sex ratio of BMS 
patients.  
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most common was dryness of the mouth (42 patients, 57%; 14 exhibited abnor-
mal findings in both non-stimulated and stimulated salivary tests), followed by 
tingling in the mouth (36 patients, 49%). The symptoms and sites of discomfort 
are summarized in Table 1. 

3.2. Associated Factors  

Of the 74 patients, 50 (68%) patients had more than one possible factor related 
with BMS. Thirty-eight patients had a medication history (including eight mul-
tifactorial), with psychiatric medication being the most frequent, 28 had a nutri-
tional deficiency or hormonal abnormality (including eight multifactorial), with 
iron deficiency being the most common, and eight had both factors (Table 2). 

3.3. Treatment Responses 

Because no patients with associated factors were satisfied with the correction of 
etiologic factors or medication control, all 74 patients needed medication. After 
treatment completion, we analyzed the outcomes in all patients, and in 
sub-groups according to treatment drug. 

All patients. Sixty-three patients (85% of the total) reported satisfaction with  
 

Table 1. Distribution of patients according to the BMS symptoms reported, the locations 
of these symptoms, and associated symptoms. 

Symptoms reported n Percentage 

Burning 36 49% 

Stinging 27 36% 

Soreness 8 11% 

Pricking 22 30% 

Smarting 22 30% 

Fiery 16 22% 

Locations  

Tongue 59 80% 

Entire mouth 16 22% 

Gums 5 7% 

Palate 5 7% 

Lips 9 12% 

Mouth floor 5 7% 

Associated symptoms  

Xerostomia 42 57% 

Dysgeusia 23 31% 

Cacogeusia 12 16% 

Tingling 36 49% 

None 3 4% 
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Table 2. Distribution of patients according to association of related factors. 

None 24 

Medication history 38 

Psychiatric (PSY) 8 

Hypertension(HBP) 6 

Diabetes(DM) 0 

Two more 16 

PSY + HBP 7 

HBP + DM 4 

PSY + DM 3 

All three 6 

Nutritional deficiency or hormonal abnormality 12 

Iron 6 

Zinc 2 

Vit B12 0 

Hypothyroidism 0 

Hyperthyroidism 2 

Two more; 2 

Vit B12 + Zinc 1 

Iron + Zinc + hypothyroidism 1 

Both 8 

 
the treatment and exhibited improvements in symptom scores. Twenty-three 
(31%) exhibited symptom improvement via dexamethasone gargle alone, 33 
(45%) exhibited improvement either via dexamethasone gargle and amitriptyline 
(14 points), or only amitriptyline (19 points) as the final drug, and 7 (9%) exhi-
bited improvement after using clonazepam. None of the 37 patients who under-
went long-term steroid gargle treatment exhibited abnormal values in cortisol or 
ACTH tests. Eleven (15%) did not experience symptom improvement even after 
treatment with all of the drugs. The treatment outcomes according to association 
factor are presented in Figure 3. An analysis of the patients grouped by the final 
drug/s used and the association of “possible” causative factors is presented in 
Figure 4. While the mean symptom score at the first outpatient visit was 7.22 ± 
2.12 points, at the second outpatient visit after 2 weeks it was 5.11 ± 2.62 and at 
the final visit it was 3.46 ± 2.66, indicating a continuous improvement of symp-
toms. 

Analysis of effects grouped by final drug/s used. The patients were divided in-
to three groups depending on the final drug/s used, as follows: group D was 
treated with dexamethasone gargle alone, group D+A/A was treated with either 
dexamethasone gargle and amitriptyline, or amitriptyline alone, and group C 
was treated with clonazepam.  
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Figure 3. First and last visit symptom scores according to association of possible causa-
tive factors. Hx: history; Sx: symptom. 

 

 
Figure 4. (a) The number of patients in each treatment group and the composition of the 
groups; (b) The distribution of the treatment groups according to the symptom classifica-
tion. D: dexamethasone gargle alone; D + A/A: dexamethasone gargle and amitriptyline, 
or amitriptyline alone; C: clonazepam; Hx: history. 

 
Group D included 23 patients (31%). Their mean symptom scores were 6.74 ± 

2.26, 3.90 ± 2.52, and 2.94 ± 2.49 at the first, second, and final outpatient visit, 
respectively. Group D+A/A included 33 patients (45%), and their mean symp-
tom score was 7.29 ± 1.99 at the first outpatient visit. At the second visit, after 
using dexamethasone gargle only, it was 5.46 ± 2.59. While this does represent 
an improvement, the satisfaction of these patients was not high, so amitriptyline 
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was prescribed. Their final mean symptom score was 3.65 ± 2.83. Group C in-
cluded 7 patients (9%). Their mean symptom scores were 8.13 ± 2.30, 6.63 ± 
1.71, and 3.56 ± 1.92 at the first, second, and final outpatient visit, respectively 
(Table 3). 

4. Discussion 

The term “BMS” was first used in the 1960s, and used to refer to any burning 
sensation in the mouth. Now, it refers to not only a burning sensation in the 
mouth, but also other accompanying symptoms; thus the term “syndrome” is 
used. 

Since many otolaryngologists rarely encounter BMS patients and thus may 
have difficulty accurately diagnosing it, its prevalence has been variably re-
ported, ranging from 0.11% to 17% [3] [12] [18]. This is likely due to the absence 
of clear diagnostic criteria. In fact, different BMS studies have applied different 
criteria. Gary et al. [19] attempted to collate and summarize the opinions of 15 
specialist North American dentists about the definition and diagnostic criteria 
for BMS, and their hypotheses regarding its etiology. Despite efforts such as this, 
clearly established criteria for the diagnosis of BMS do not exist yet. 

While the primary cause of BMS is unclear, one previous study classified the 
disease as primary or secondary depending on the presence or absence of poten-
tial causes, and reported that various factors could be involved in secondary 
BMS [4]. Two hypotheses have been suggested regarding the etiology of primary 
BMS: its onset may be due to a neuropathic condition, 5 or due to an underlying 
psychiatric condition [12]. In contrast, secondary BMS is thought to be caused 
by interactions among local, systemic, and psychological factors [12]. Suspected 
local factors include physical or chemical stimuli in the mouth, oral mucosal le-
sions, dryness of the mouth, and bacterial, fungal, or viral infections [12]. Sus-
pected systemic factors include deficiencies in B group vitamins, folate, iron, and 
zinc, which are thought to be associated with the enzymes responsible for func-
tional changes in epithelium, resulting in BMS symptoms [12]. In addition, BMS 
may be affected by diseases associated with reduced salivary gland secretion such 
as diabetes and thyroid disease, and endocrine changes such as hormonal 
changes associated with menopause, Sjögren’s syndrome, and sicca syndrome, as 
well as by drugs and gastroesophageal reflux disease [4] [12] [20]. Regarding 
psychological factors, depression, anxiety, obsessive disorders, and somatization 
disorder may be associated with BMS [21]. A better understanding of these 

 
Table 3. Mean symptom scores of each treatment group at the first, second, final visit. 

 1st Visit 2 week Final 

D 6.74 ± 2.26 3.90 ± 2.52 2.94 ± 2.49 

D + A/A 7.29 ± 1.99 5.46 ± 2.59 3.65 ± 2.83 

C 8.13 ± 2.30 6.63 ± 1.71 3.56 ± 1.92 

All 7.22 ± 2.18 5.11 ± 2.27 3.46 ± 2.41 
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potential causative factors is required for the diagnosis and treatment, as well as 
prevention of BMS in patients with these conditions. Approximately 68% of the 
patients in the present study were found to have at least one of the previously 
reported potentially causative factors, thus attempts were made to treat these 
conditions in those patients, for example via the supplementation of nutrients or 
hormones to restore normal levels, or suspension of relevant drug regimens, fol-
lowed by assessment of treatment responses. If treatment for a potentially con-
tributing factor improves symptoms, that factor can be considered a potential 
cause. However, in the present study only one patient who exhibited vitamin de-
ficiency responded to supplementation (and only partially); no cases in which 
potentially involved drugs were suspended or altered showed significant im-
provement, and hormone supplementation was similarly ineffective. Thus, it 
may be that these potentially causative factors were present by chance. Alterna-
tively, because the final assessment was only 4 weeks after the initiation of 
treatment, the duration may not have been long enough to induce a significant 
improvement in symptoms. It is also possible that irreversible changes in the 
nerve endings of the oral mucosa were present. In the current study, most cases 
showed no improvement of symptoms even after the correction of potentially 
causative factors, so patients were not classified in terms of primary or second-
ary BMS. Instead, they were grouped based on the presence or absence of a po-
tentially causative factor. After the undergoing treatment, both groups showed 
comparable treatment effects (84.0% for those with potentially causative factors 
and 87.5% for those without potentially causative factors; Figure 4). To date, 
studies on the potentially causative factors described above have failed to estab-
lish them as definitively causative, and no reliable data confirming that the 
treatment of these potential causes has a beneficial effect on BMS have been re-
ported. On the contrary, some prior studies have suggested that these factors 
may not be associated with BMS [11] [22] [23]. Consistent with this suggestion, 
the present study failed to identify a reduction in saliva secretion in BMS pa-
tients. Therefore, the factors potentially associated with BMS should be studied 
further, to clearly identify causative factors.  

BMS can cause substantial discomfort in patients, and the most commonly 
reported manifestation of it is a burning sensation at the tip of the tongue [11]. 
In the present study, approximately 80% of BMS patients reported this symp-
tom. BMS is also known to be accompanied by other symptoms in some cases, 
including alterations in the sense of taste, olfactory abnormalities, and dryness of 
the mouth. Of these, dryness of the mouth is one of the most common accom-
panying symptoms reported by patients. In the present study, 57% of BMS pa-
tients complained of dryness of the mouth. However, saliva tests investigating 
xerostomia revealed that only 30% of patients had reduced salivary gland func-
tion, while 57% of patients complained of dryness of the mouth, suggesting that 
dryness of the mouth may be only weakly correlated with salivary gland func-
tion.  
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Despite the investigation of various drugs and procedures for the treatment of 
BMS, most treatments are applied to control the symptoms rather than to treat 
the disease itself, because the etiology of BMS is not fully understood. In the 
present study, dexamethasone gargle was applied based on the hypothesis that 
the potent anti-inflammatory activity of the steroid may be effective in combat-
ing the hypersensitivity caused by the inflammatory reactions of nerve endings. 
Dexamethasone gargle is one of the most non-invasive treatment options, and 
Choung et al. [11] have reported improvements in approximately 50% of cases 
following such treatment, thus it was utilized as the initial treatment in the 
present study. The dexamethasone formulation used by Choung et al. [11] was a 
0.006% gargle liquid consisting of 300 mL physiological saline and 20 mg dex-
amethasone. In contrast, the present study used a 0.01% gargle liquid, which was 
expected to result in a better outcome because this concentration has been suc-
cessfully used for the treatment of oral lichen planus [24]. Only 31% of patients 
reported satisfactory results via treatment with dexamethasone gargle alone in 
the present study, so it could be argued that a 0.01% concentration is less effec-
tive than a 0.006% concentration. However, as treatment effects were deter-
mined based on self-reported patient satisfaction, it may be unreasonable to 
compare the effects of the two concentrations directly. In addition, the tricyclic 
anti-depressant amitriptyline is known to be effective for treating chronic neu-
ropathic pain, via inhibition of the reuptake of neurotransmitters [16]. 

The effects of clonazepam have been reported in many studies [25]. As its use 
for an extended period of time is reportedly associated with adverse effects in-
cluding drug dependency, resistance, and withdrawal symptoms, in the present 
study it was used as the final drug treatment option [17]. 

Various agents, including clonazepam mouth wash, capsaicin, and α-lipoic 
acid, are reportedly beneficial in BMS patients [26] [27] [28]. The effectiveness 
of cognitive therapy [29] and light therapy [8] for BMS also have been reported. 
However, there is as yet no standard treatment regimen for BMS. The treatment 
method described in the present study improved symptoms in approximately 
85% of patients, in which pain decreased by an average of approximately 52%. 
Based on the observed effects of initial steroid gargle treatment for 2 weeks, it 
may be possible to predict the prognosis of BMS patients with greater accuracy.  

BMS, a disease of unknown etiology, has been actively studied. Numerous 
studies have investigated potential treatments, and dexamethasone gargle, ami-
triptyline, and clonazepam effectively improved symptoms in many patients in 
the present study. However, only a small number of patients reported the com-
plete alleviation of discomfort. The etiology of BMS remains uncharacterized, 
and thus requires further study. 
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