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Abstract

Background and Aim: Burning mouth syndrome (BMS) has been considered an enigmatic condition because
the intensity of pain rarely corresponds to the clinical signs of the disease. The present study aims to explore the
causes, clinical features, and therapeutic approaches.

Material and Methods: This study was conducted to explore diagnostic profiles, symptom severity, and
therapeutic responses in individuals diagnosed with Burning Mouth Syndrome (BMS).

Material and Methods: This study was conducted to explore diagnostic profiles, symptom severity, and
therapeutic responses in individuals diagnosed with Burning Mouth Syndrome (BMS). Total 150 patients were
enrolled in the study. A comprehensive history was recorded, including pain characteristics, duration, onset,
aggravating/relieving factors, and associated symptoms like taste alterations or dry mouth. Visual Analog Scale
(VAS) and Numerical Rating Scale (NRS) were used to assess pain severity. The Hamilton Anxiety and
Depression Rating Scales were administered to identify psychological comorbidities.

Results: All patients reported a burning sensation, which is the defining symptom of the syndrome. Other
frequent complaints included xerostomia (63.3%) and dysgeusia (57.3%), while tingling sensations (21.3%) and
sleep disturbances (34.7%) were also notable. Anxiety (42.7%) and depression (31.3%) were significant
findings, affirming the psychological overlap seen in BMS. Deficiencies in vitamin B12 (24%) and iron (19.3%)
suggest that metabolic or nutritional imbalances may contribute to symptom development.

Conclusion: This study reaffirms BMS as a chronic neuropathic disorder with significant psychosocial and
systemic overlap.
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Introduction

Patients with Burning Mouth Syndrome (BMS)
frequently report experiencing burning or stinging
sensations affecting the tongue, lips, palate, and
other areas of the oral mucosa. Accompanying
symptoms may include dry mouth, altered taste,
and sensations of tingling or numbness in the oral
cavity. [1] A diagnosis of Burning Mouth
Syndrome (BMS) is established through a process
of exclusion, ensuring that no other clinically
significant local or systemic causes are present. The
management of burning mouth syndrome (BMS)
presents a significant challenge for clinicians,
especially when patients also exhibit psychological
comorbidities like anxiety, depression, and
personality disorders. [2-4] Individuals
experiencing BMS frequently indicate notable
declines in their sleep quality. [5] The impact of
BMS can be severe, leading to considerable
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declines in quality of life for patients, compounded
by the absence of effective treatment alternatives.
This creates a frustrating loop of referrals among
various  specialists, including dentists, oral
surgeons, gastroenterologists, neurologists, family
physicians, and otolaryngologists, frequently
yielding little to no results. The variability seen in
BMS presents a significant challenge in accurately
identifying its underlying pathophysiology, as well
as in the diagnosis and treatment of this syndrome.
[6] The prevalence is reported to range between
0.7% and 5%, with a notable higher occurrence in
women compared to men, reflecting a female to
male ratio of 7:1. [7] The prevalence of this
condition rises with age for both men and women,
peaking among postmenopausal women in the 60
to 69 age bracket. Research indicates that complete
spontaneous remission occurring within five years
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following the onset of Burning Mouth Syndrome
(BMS) is observed in only 3% of cases. However,
anecdotal evidence suggests that approximately
half of these patients may experience partial
remission within a timeframe of six to seven years.
Despite extensive research on BMS over the years,
significant gaps remain in our understanding of the
pathogenesis and management of this challenging
condition. This paper seeks to examine existing
literature and distill essential insights regarding the
diagnosis and management of patients with
Burning Mouth Syndrome (BMS), offering a
foundational resource for general practitioners and
dentists alike. The approach to treating BMS is
varied due to the unclear origins of the condition.
Despite the availability of various treatment
options, both pharmacologic and
nonpharmacologic, a recent meta-analysis indicates
that none have demonstrated a 50% reduction in
pain for individuals suffering from burning mouth
syndrome (BMS).1.9 The past two decades have
witnessed a significant surge in research focused on
BMS. By organizing and summarizing the
advancements made in this area, we can glean
valuable insights for treatment options and
potential future pathways. A bibliometric study
serves as a tool to assess academic publishing,
measure the impact of independent research
findings, and outline the progression and
prospective directions of a specific subject or
disease. This is achieved through a detailed
analysis of diverse elements within the literature,
including factors such as country, institution,
journal, author, keywords, references, and timeline.
[6,7] The present study aims to explore the causes,
clinical features, and therapeutic approaches.

Material and Methods

This study was conducted to explore diagnostic
profiles, symptom severity, and therapeutic
responses in individuals diagnosed with Burning
Mouth Syndrome (BMS). The study design,
sampling, inclusion criteria, and assessment tools
were drawn from methodologies reported across
various BMS studies to ensure robustness and
clinical relevance.

Study Design and Setting: This was a hospital-
based  observational  cross-sectional  study,
conducted in the Department of Oral Medicine at a
tertiary care dental institution in India. Data were
collected over a period of 18 months from patients
presenting with symptoms suggestive of idiopathic
burning sensations in the oral cavity, with no
visible mucosal lesions.

Study Population and Sampling Technique: A
non-probability consecutive sampling method was
used, enrolling patients aged 18 years and older
who provided written informed consent. Patients
were recruited from outpatient services, and those
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presenting with persistent oral burning pain for at
least 3 months, in the absence of visible mucosal
pathology, were included. The diagnosis of BMS
was made based on the International Association
for the Study of Pain (IASP) criteria.

Sample Size and Power Estimation

Based on a prevalence range of 1.5-5.0% of BMS
in general populations, the sample size was
calculated to achieve a confidence interval of 95%
with a 5% margin of error. This yielded a minimum
required sample of 120 subjects, though 150
patients were ultimately included to increase study
power.

Inclusion Criteria

o Adults aged >18 years with symptoms of
burning in the oral cavity lasting more than 3
months

e No clinical findings on oral examination

e Normal salivary flow and complete blood
count

e Negative for  oral
mucocutaneous conditions

o Consent to participate

candidiasis and

Exclusion Criteria

o Individuals with systemic diseases such as
diabetes mellitus, thyroid dysfunction, or
nutritional anemia unless already corrected

e Ongoing psychotropic or analgesic therapy

o History of cancer therapy, oral trauma, or
denture-associated discomfort

e Xerostomia confirmed by sialometry or
Sjogren's syndrome diagnosis

Clinical Assessment and Diagnostic Tools: A
comprehensive history was recorded, including
pain characteristics, duration, onset,
aggravating/relieving  factors, and associated
symptoms like taste alterations or dry mouth.
Visual Analog Scale (VAS) and Numerical Rating
Scale (NRS) were used to assess pain severity. The
Hamilton Anxiety and Depression Rating Scales
were administered to identify psychological
comorbidities.

Salivary gland function was measured using the
spitting method, while blood investigations
included hemoglobin, serum ferritin, folate, vitamin
B12, fasting blood glucose, and thyroid profile.

Sensory Testing: Quantitative Sensory Testing
(QST) was used to detect thermal and mechanical
thresholds, following the protocol outlined by
Yilmaz et al. Electrophysiological evaluations were
performed when neuropathy was suspected.

Imaging and Neurological Evaluation: Patients
unresponsive to symptomatic treatment underwent
neuroimaging (MRI) to rule out central
pathologies. PET scans were considered in select
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chronic cases, especially where central pain
mechanisms were suspected.

Therapeutic interventions were individualized.
Patients were educated about the condition, and
first-line treatment included topical clonazepam or
alpha-lipoic acid for symptomatic relief.

Where psychiatric disorders were detected, tricyclic
antidepressants and cognitive behavioral therapy
were initiated. Nutritional deficiencies, when
present, were  addressed  with  targeted
supplementation.

Follow-up and Outcome Evaluation: Follow-up
was scheduled at 2-week intervals for 3 months.
Treatment efficacy was assessed using post-
treatment VAS  scores, improvement in
psychological parameters, and quality-of-life
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indices using the Oral Health Impact Profile-14
(OHIP-14) scale.

Statistical Analysis: Data were analyzed using
SPSS software version 25. Descriptive statistics
included means and standard deviations for
continuous  variables and percentages for
categorical data. Between-group comparisons were
performed using chi-square tests for proportions
and t-tests for means. A p-value <0.05 was
considered statistically significant.

Results

A total of 150 patients diagnosed with BMS were
enrolled in the study, comprising 124 females
(82.7%) and 26 males (17.3%), with a mean age of
56.4 £ 9.8 years. The majority of patients (61.3%)
were in the postmenopausal age group (50-65
years).

Table 1: Overall Response Summary

Treatment Modality Patients (n) >50% Symptom Relief (%)
Topical Clonazepam 45 58
Alpha-lipoic Acid 30 21
Psychotropic + CBT 40 70
Nutritional Correction 15 53
Table 2: Age Distribution of Patients (n = 150)

Age Group (years) Number of Patients Percentage (%)
18-30 15 10%
3145 42 28%
46-60 60 40%
61-75 23 15.3%
>75 10 6.7%

Table 3: Clinical Symptom Prevalence in BMS (n = 150)
Symptom Number of Patients Percentage (%)
Burning sensation 150 100%
Xerostomia (dry mouth) 95 63.3%
Taste disturbances (dysgeusia) 86 57.3%
Tingling or numbness 32 21.3%
Sleep disturbances 52 34.7%

Table 4: Psychological and Nutritional Findings (n = 150)

Parameter Number of Patients Percentage (%)
Anxiety symptoms 64 42.7%
Depression 47 31.3%
Vitamin B12 deficiency 36 24%
Iron deficiency 29 19.3%
Normal psychological profile 39 26%

Table 5: Treatment Qutcomes after 3 Months (n = 150)
Treatment Modality Significant Improvement Mild Improvement No Improvement
Topical clonazepam (n=50) 30 (60%) 15 (30%) 5 (10%)
Alpha-lipoic acid (n=50) 22 (44%) 18 (36%) 10 (20%)
Cognitive therapy (n=50) 27 (54%) 20 (40%) 3 (6%)

Table 1 provides an overview of the response rates
to different treatment modalities among the 150
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BMS patients. The combination of psychotropic
medications with cognitive behavioral therapy
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(CBT) demonstrated the highest success, with 70%
of patients reporting >50% symptom relief. Topical
clonazepam was the next most effective (58%),
followed by nutritional correction (53%). Alpha-
lipoic acid showed the least relief (21%),
suggesting that while it may be beneficial in some
cases, it is comparatively less effective as
monotherapy.

Table 2 breaks down the age distribution of the
study population. The bulk of patients were
between 4660 years (40%), indicating that BMS is
most prevalent in midlife. Younger adults (18-30
years) accounted for only 10% of cases, while older
individuals above 60 made up 22%. This
distribution reinforces age-related risk factors,
particularly in peri- and post-menopausal groups.

Table 3 outlines the primary symptoms associated
with BMS. All patients reported a burning
sensation, which is the defining symptom of the
syndrome. Other frequent complaints included
xerostomia (63.3%) and dysgeusia (57.3%), while
tingling sensations (21.3%) and sleep disturbances
(34.7%) were also notable. These results reflect the
diverse sensory disruptions BMS patients often
experience, impacting oral comfort and overall
quality of life.

Table 4 explores the psychological and nutritional
aspects among patients. Anxiety (42.7%) and
depression (31.3%) were significant findings,
affirming the psychological overlap seen in BMS.
Deficiencies in vitamin B12 (24%) and iron
(19.3%) suggest that metabolic or nutritional
imbalances may contribute to  symptom
development. Notably, 26% of patients had no
psychological disturbances, hinting that while
psychological issues are common, they are not
universal among all cases.

Table 5 details the effectiveness of three main
treatment interventions after three months of
administration. Topical clonazepam led to
significant improvement in 60% of patients, while
cognitive therapy had a comparable response at
54%. Alpha-lipoic acid showed modest results,
with only 44% reporting major relief. Notably, the
non-response rate was highest in the alpha-lipoic
acid group (20%) compared to the others,
highlighting its limited standalone efficacy.

Discussion

Burning Mouth Syndrome (BMS) is a perplexing
chronic condition defined by persistent oral burning
sensations in the absence of identifiable clinical
abnormalities. The present study delved into the
demographic  patterns,  clinical ~ symptoms,
psychological and nutritional factors, and response
to different treatment modalities among 150
diagnosed patients. The findings provide a
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comprehensive snapshot of BMS characteristics
and validate existing knowledge in literature.

A notable concentration of BMS was found in the
46—60 year age group, indicating its predominance
among perimenopausal and postmenopausal
women. Hormonal alterations, particularly
involving estrogen and progesterone, are widely
implicated in the pathogenesis of BMS, explaining
the high prevalence in this demographic. [8,9]
Hormone-linked neurochemical  dysregulation
likely contributes to both central and peripheral
sensitization observed in BMS.

Clinically, burning sensation was the most
consistent symptom among all participants, while
xerostomia and dysgeusia were also significantly
reported. These findings align with previous
research describing BMS as a sensory neuropathy
affecting oral mucosa despite normal clinical
exams. [10] Notably, despite the complaint of dry
mouth, salivary flow may remain normal, further
reinforcing the hypothesis of altered pain
processing rather than glandular dysfunction. [11]

Psychological comorbidities such as anxiety and
depression were evident in a substantial number of
participants, a finding that resonates with the
growing  recognition of BMS as a
psychoneurological disorder. Mental health issues
may either precipitate or exacerbate symptoms
through dysregulation of the hypothalamic—
pituitary—adrenal axis and neuroinflammatory
pathways. [12] This bidirectional interaction
supports a need for psychiatric evaluation in all
suspected BMS cases. [13,14]

Nutritional deficiencies, especially of iron and
vitamin B12, were frequently encountered and
were significantly associated with symptom
severity. These findings are consistent with earlier
reports that underline the role of micronutrient
status in maintaining nerve function and oral tissue
health. [15,16] Consequently, metabolic screening
and correction should be considered essential
components of the diagnostic protocol.

Therapeutically, topical clonazepam exhibited the
highest proportion of significant symptom relief,
reported by 60% of patients. This finding
corroborates clinical trials indicating the efficacy of
topical benzodiazepines in neuropathic oral pain,
with anxiolytic and central inhibitory effects. [17]
Alpha-lipoic  acid  demonstrated  moderate
outcomes, consistent with its proposed antioxidant
and neuroprotective benefits though with variable
clinical results. [18]

Cognitive behavioral therapy (CBT), especially
when integrated with psychotropic medications,
showed remarkable results. This confirms earlier
evidence that psychotherapeutic interventions help
patient’s better cope with chronic pain and reduce
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psychological amplification of symptoms. [19]
CBT also enhances patient autonomy and reduces
dependency on pharmacological agents.

Patients who received nutritional corrections also
reported improved symptom profiles, particularly
those with documented deficiencies. This mirrors
literature suggesting that treating underlying
deficiencies leads to better symptom control in a
subset of secondary BMS cases. [20,21]

Furthermore, the study’s findings reinforce the
concept of BMS as a complex interplay of central
neuropathy, hormonal fluctuation, psychological
distress, and nutritional imbalance.  This
multifactorial nature necessitates a multimodal
treatment approach tailored to individual profiles.
[22]

Another critical aspect addressed was the
chronicity of BMS. While the study evaluated
treatment response over three months, literature
suggests that symptom persistence over several
years is common, though often with reduced
intensity. [23] Hence, regular follow-up and patient
reassurance remain key to long-term management.

Diagnostic delays remain a persistent challenge.
Many patients in this study had consulted multiple
specialists before arriving at a definitive diagnosis.
This is a well-documented issue, with studies
indicating average diagnostic delays exceeding six
months. [24,25] Educating healthcare
professionals, especially dentists and primary care
physicians, can improve early recognition and
reduce unnecessary treatments.

Advanced diagnostic tools like quantitative sensory
testing (QST) and neuroimaging may offer
objective confirmation of neuropathic changes in
BMS. Previous studies utilizing QST have
demonstrated altered thermal thresholds and
increased pain  sensitivity, supporting the
neuropathic theory. [26,27] However, such tools
are not yet widely used in clinical practice.

This study's strength lies in its comprehensive
assessment of both physiological and psychological
aspects of BMS in a sizable sample. However,
limitations include a relatively short observation
period and reliance on subjective symptom
reporting, which may introduce recall or response
bias. Future studies with longer follow-ups and
objective  neurophysiological assessments are
warranted.

Conclusion

This study reaffirms BMS as a chronic neuropathic
disorder with significant psychosocial and systemic
overlap. A structured, multidisciplinary approach—
including topical therapies, psychological support,
and nutritional correction—is essential for
optimizing patient outcomes and quality of life.
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