
 

 

Burning Mouth Syndrome and Its Associated 1 

 Salivary Biomarkers. 2 

 3 

ABSTRACT : 4 

Burning Mouth Syndrome (BMS) is a chronic oral pain disorder characterized by a persistent 5 

burning sensation in the oral mucosa without identifiable clinical abnormalities. It 6 

predominantly affects middle-aged and postmenopausal women and significantly impacts 7 

quality of life. The etiology of BMS is multifactorial, involving neuropathic, hormonal, 8 

psychological, and local factors. Recent research has emphasized the role of salivary 9 

biomarkers in understanding the underlying mechanisms of the disease. Saliva, as a non-10 

invasive diagnostic fluid, contains various biological components such as hormones, 11 

enzymes, cytokines, and oxidative stress markers, which reflect both local and systemic 12 

conditions. Alterations in salivary composition in BMS patients provide insight into disease 13 

pathogenesis and offer potential for diagnostic and therapeutic applications. This review aims 14 

to provide a comprehensive overview of Burning Mouth Syndrome with special emphasis on 15 

the role of salivary biomarkers in its diagnosis and management. 16 

 17 

KEYWORDS : 18 

Burning mouth syndrome; Salivary biomarkers; Oral neuropathic pain; Cortisol; Cytokines; 19 

Oxidative stress 20 

 21 

 22 



 

 

INTRODUCTION : 23 

Burning Mouth Syndrome is a chronic condition characterized by a burning sensation 24 

affecting the oral mucosa in the absence of visible clinical lesions or identifiable medical or 25 

dental causes. The condition most commonly affects the tongue, lips, and palate, and is often 26 

accompanied by symptoms such as xerostomia and altered taste perception. Despite extensive 27 

research, the etiology of BMS remains unclear, making diagnosis and management 28 

challenging. The condition has been increasingly recognized as a neuropathic pain disorder 29 

involving both peripheral and central mechanisms. In recent years, interest has grown in the 30 

use of salivary biomarkers as a diagnostic and investigative tool due to the ease of collection 31 

and their ability to reflect physiological and pathological changes in the body. These 32 

biomarkers provide valuable insights into the underlying mechanisms of BMS, including 33 

inflammation, oxidative stress, and neuroendocrine dysfunction (1–3). 34 

EPIDEMIOLOGY : 35 

Burning Mouth Syndrome predominantly affects middle-aged and elderly individuals, with a 36 

higher prevalence in women, particularly those who are postmenopausal. The prevalence of 37 

BMS in the general population ranges from 0.7% to 5%, depending on diagnostic criteria and 38 

study population. Hormonal changes associated with menopause, particularly decreased 39 

estrogen levels, have been implicated in the increased prevalence among women. 40 

Additionally, psychological factors such as anxiety, depression, and chronic stress are 41 

commonly observed in patients with BMS, suggesting a strong association between 42 

psychological health and disease manifestation (1,2,4). 43 

ETIOLOGY : 44 

The etiology of Burning Mouth Syndrome is complex and multifactorial, involving both 45 

primary (idiopathic) and secondary causes. Primary BMS is considered a neuropathic 46 



 

 

disorder with no identifiable underlying cause, whereas secondary BMS is associated with 47 

local, systemic, or psychological factors. Local factors include xerostomia, oral infections 48 

such as candidiasis, parafunctional habits, and allergic reactions to dental materials. Systemic 49 

conditions such as diabetes mellitus, nutritional deficiencies (vitamin B12, iron, folate), and 50 

hormonal imbalances may also contribute to symptom development. Psychological factors, 51 

including anxiety and depression, are frequently associated with BMS and may exacerbate 52 

symptom severity. The interplay between these factors contributes to the complexity of the 53 

disease and complicates its diagnosis and management (2,5,6). 54 

PATHOPHYSIOLOGY : 55 

The pathophysiology of Burning Mouth Syndrome is not fully understood, but current 56 

evidence supports a neuropathic basis involving both peripheral and central nervous systems. 57 

Peripheral mechanisms include damage or dysfunction of small-diameter nerve fibers in the 58 

trigeminal nerve, leading to altered pain perception. Central mechanisms involve 59 

dysregulation of pain processing pathways in the brain, including abnormalities in 60 

dopaminergic neurotransmission. Hormonal factors, particularly estrogen deficiency in 61 

postmenopausal women, may influence neural function and contribute to symptom onset. 62 

Furthermore, chronic stress and psychological disturbances can affect the hypothalamic-63 

pituitary-adrenal axis, resulting in altered cortisol levels and increased pain sensitivity. These 64 

mechanisms collectively contribute to the development and persistence of symptoms in BMS 65 

(6–8). 66 

CLINICAL FEATURES : 67 

Patients with Burning Mouth Syndrome typically present with a burning, tingling, or scalding 68 

sensation in the oral cavity, most commonly affecting the anterior two-thirds of the tongue. 69 

The symptoms are usually bilateral and may intensify throughout the day. Patients may also 70 



 

 

experience xerostomia, dysgeusia, and a metallic or bitter taste. Despite these symptoms, 71 

clinical examination often reveals no visible abnormalities of the oral mucosa. The chronic 72 

nature of the condition can lead to significant psychological distress, including anxiety, 73 

depression, and reduced quality of life. Based on symptom patterns, BMS can be classified 74 

into different types, including continuous, intermittent, and atypical forms (3,4). 75 

DIAGNOSIS : 76 

The diagnosis of Burning Mouth Syndrome is primarily based on clinical evaluation and the 77 

exclusion of other potential causes of oral burning. A detailed patient history and thorough 78 

clinical examination are essential. Laboratory investigations may be conducted to identify 79 

systemic conditions such as nutritional deficiencies, hormonal imbalances, and metabolic 80 

disorders. Salivary analysis has gained importance as a diagnostic tool due to its ability to 81 

provide information on biochemical and physiological changes associated with BMS. 82 

Standardized diagnostic criteria have been proposed to improve consistency and accuracy in 83 

diagnosis (5,9). 84 

Salivary Biomarkers in Burning Mouth Syndrome : 85 

Saliva has emerged as a valuable diagnostic fluid due to its non-invasive nature, ease of 86 

collection, and ability to reflect both local and systemic conditions. It contains a wide range 87 

of biological molecules, including enzymes, hormones, antibodies, cytokines, and oxidative 88 

stress markers. These components play a crucial role in maintaining oral health and can serve 89 

as indicators of disease processes. In Burning Mouth Syndrome, alterations in salivary 90 

composition have been widely reported, suggesting their potential role in disease 91 

pathogenesis and diagnosis (9–13). 92 
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One of the most extensively studied salivary biomarkers in BMS is cortisol, which is 94 

associated with stress and hypothalamic-pituitary-adrenal axis activity. Elevated levels of 95 

salivary cortisol have been observed in patients with BMS, indicating a link between 96 

psychological stress and symptom severity. This finding supports the hypothesis that 97 

neuroendocrine dysfunction plays a significant role in the pathogenesis of the condition. 98 

Additionally, pro-inflammatory cytokines such as interleukin-6 and tumor necrosis factor-99 

alpha have been found to be elevated in the saliva of BMS patients, suggesting an underlying 100 

inflammatory process (19,20). 101 

 102 

Oxidative stress is another important factor implicated in BMS. Increased levels of oxidative 103 

stress markers such as malondialdehyde, along with reduced antioxidant capacity, have been 104 

reported in saliva. These changes indicate an imbalance between reactive oxygen species and 105 

antioxidant defenses, leading to cellular damage and increased pain perception. Furthermore, 106 

alterations in salivary proteins and enzymes have been associated with changes in oral 107 

mucosal function and sensory perception (21–23). 108 

 109 

Salivary flow rate is also affected in patients with BMS, contributing to symptoms of 110 

xerostomia. Reduced salivary secretion can impair lubrication of the oral mucosa, increasing 111 

susceptibility to irritation and discomfort. Additionally, changes in salivary composition may 112 

affect taste perception, leading to dysgeusia. The evaluation of salivary biomarkers not only 113 

enhances understanding of the underlying mechanisms of BMS but also provides a potential 114 

non-invasive approach for diagnosis and monitoring of disease progression (10–13,17,18). 115 
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Recent studies have further explored the role of salivary biomarkers in assessing treatment 117 

response. For example, changes in salivary biomarker levels following pharmacological 118 

interventions such as clonazepam therapy have been reported, indicating their potential use in 119 

monitoring therapeutic outcomes. Advances in proteomic and genomic technologies are 120 

expected to facilitate the identification of novel biomarkers, improving the diagnostic 121 

accuracy and management of Burning Mouth Syndrome (17,18,27). 122 

MANAGEMENT : 123 

The management of Burning Mouth Syndrome is challenging and often requires a 124 

multidisciplinary approach. Treatment strategies focus on symptom relief and improving the 125 

patient’s quality of life. Pharmacological treatments include antidepressants, anticonvulsants, 126 

benzodiazepines, and topical agents such as clonazepam. Cognitive behavioral therapy and 127 

psychological counseling are effective in managing associated psychological factors. In cases 128 

of secondary BMS, treatment of the underlying condition is essential. Salivary substitutes and 129 

stimulants may be used to alleviate symptoms of xerostomia. Emerging research on salivary 130 

biomarkers may lead to the development of targeted therapies in the future (2,24,25). 131 

CONCLUSION : 132 

Burning Mouth Syndrome is a complex and multifactorial condition with significant impact 133 

on quality of life. Although its exact etiology remains unclear, current evidence supports the 134 

involvement of neuropathic, hormonal, and psychological factors. Salivary biomarkers have 135 

emerged as promising tools for understanding the pathophysiology and improving the 136 

diagnosis of BMS. Their non-invasive nature and ability to reflect disease-related changes 137 

make them valuable in clinical practice. Further research is needed to validate these 138 

biomarkers and establish their role in routine diagnosis and management. 139 
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