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Purpose: The aim of this study is to evaluate the correlation between tongue pain and tenderness of tongue by digital palpation (DP) in Burning Mouth Syndrome (BMS) patients.
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Methods: One hundred thirty-four consecutive patients (60 BMS with tongue pain and 74
non-BMS) who attended the Department of Oral Medicine (Chosun University Dental Hospital, Gwangju, Korea) from January 2018 to December 2018 were included in this study. The
examined sites were anterior, lateral (right and left) and central part of the tongue. The pain
sites were reported by the patients and the tender points on DP test were recorded by the
clinicians. DP test was performed by well-trained clinicians with palpation of the tongue
with 0.5 kg pressure using the thumb and index finger. Obtained results for BMS and nonBMS group were compared using t-test (p<0.05).
Results: 1. The BMS group had higher tender score on DP test of the tongue and there was
a significant difference between the BMS and non-BMS groups. 2. The accuracy of the pain
site and the tender point was shown to be 0.68 total (anterior 0.68; right lateral 0.69; left
lateral 0.70; central 0.61).
Conclusions: This study suggests that the tenderness to DP of the tongue could be related to
the painsites in the BMS patients. Further study is needed to confirm the usefulness of DP
test of the tongue to examine the BMS patients.
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INTRODUCTION

In clinics, patients who complain of oral burning pain
without a clear cause in the mouth are common, and many

Burning mouth syndrome (BMS) is characterized by the

researches related to BMS have been conducted in the aca-

presence of all forms of burning sensation in the mouth in

demic community. However, the pathophysiology of BMS

the absence of local or systemic diseases or alterations [1,2].

has not yet been clarified because of its heterogeneity [6]. It

The International Headache Society (IHS) proposed diagnos-

is presumed that various factors and psychological factors

tic criteria of BMS: (i) pain in the mouth present daily and

are acting in combination [7].

persisting for most of the day, (ii) a persistent (more than 2

According to the IHS diagnostic criteria, a diagnosis of

h/day) and burning quality of the pain, (iii) oral mucosa of

BMS can be made only if the oral mucosa has normal ap-

normal appearance, and (iv) absence of local and systemic

pearance and clinical examination including sensory test-

diseases [3]. The most affected area is the tongue (particularly

ing reveals normal state [3].

the tip and lateral borders) [4], and other regions (lips, hard,
and soft palates) may also be affected [5].

However, there is no standardized procedure for the clinical examination of BMS, especially for the sensory testing
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of the affected areas. Therefore, diagnosing BMS would be

only included. The exclusion criteria for patients with BMS

a challenge to clinicians.

were candida infections by candida culture, vitamin B12

Recently, the Quantitative Sensory Test (QST) has been

deficiency, folic acid deficiency, and diabetes by blood tests.

applied in the study of BMS. QST is a method used to quan-

The present pain intensity was rated on a numerical rating

tify sensory nerve function in patients with neurological

scale (NRS) from 0=no pain to 10=worst pain imaginable in

impairment or disease, providing information about the

the BMS patient group.

function of the peripheral and central nervous system in response to a variety of stimuli [8]. However, in order to use

Non-BMS patient group inclusion criteria were those who
did not have oral facial pain or oral mucosal disease.

QST in clinical practice, equipment is needed and there is
a disadvantage that the interpretation varies depending on
the stimuli used. In addition, several studies using QST in
patients with BMS have yielded conflicting results [9].

3. Digital Palpation Test
Well-trained clinicians (AH and JW) performed the DP
test by applying soft and solid pressure with 0.5 kg using

The tongue has complex muscle architecture and is high-

the thumb and index finger. Prior to the beginning of the

ly innervated [10]. There are at least 8,000 motor units in

study, a training and calibration session was performed for

the tongue muscle [11]. A widely accepted method of deter-

the examiners to ensure mutual agreement, and to accu-

mining muscle tenderness and pain is by digital palpation

rately interpret the measurements used in the study.

(DP) [12].

DP test was performed at the following four sites for all

Therefore, the aim of this study is to evaluate the correlation between tongue pain and tenderness of tongue by DP
in BMS patients.

participants: anterior, lateral (right and left) and central part
of tongue.
The pain sites were reported by the patients and the
tender points on DP test were recorded by the clinicians.

MATERIALS AND METHODS

Tenderness to palpation was scored on a 4-point ordinal
scale: 0 (no pain), 1 (mild), 2 (moderate), and 3 (severe) [13].

1. Study Design
This study was an age-matched preliminary study to
evaluate the correlation between tongue pain and ten-

To assess whether the pain area of the tongue in the BMS
patients matched the area of the pain palpated, sensitivity
and specificity, and accuracy were calculated.

derness of tongue by DP in BMS patients who visited the
Department of Oral Medicine of Chosun University Dental
Hospital.
This study was approved by the Institutional Review
Committee of the Dental Hospital of Chosun University (IRB
no. 1609/044-R01). Informed consent in accordance with
the Helsinki II declaration was obtained from all participants prior to inclusion.

4. Statistical Analysis
In the BMS and non-BMS patients, the tender score at the
DP was recorded and the mean value of the entire tongue
was calculated.
Obtained results for the BMS and non-BMS group were
compared using t-test.
Statistical analyses were performed using PASW Statistics
for Windows, Version 18.0 (SPSS Inc., Chicago, IL, USA).

2. Participants

Statistical significance was considered as p<0.05.

Consecutive patients who attended the Department

RESULTS

of Oral Medicine (Chosun University Dental Hospital,
Gwangju, Korea) from January 2018 to December 2018
were included in this study. The inclusion criteria for BMS

A total of 134 patients were included in the study. There

patients were according to the International Classification

were 60 patients with BMS and 74 patients in the non-BMS

of Headache Disorders-3 classification (ICHD-3) suggested

group. The clinical characteristics of the participants are

by IHS. In this study, BMS patients with tongue pain were

shown in Table 1.
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All BMS patients reported a burning sensation on the

presents BMS as “a chronic condition characterized by a

tongue. Most of them (47, 78.3%) reported burning only

burning sensation of the oral mucosa for which no cause

at this site. The other 13 patients (21.7%) reported that the

can be found” [1,14].

burning sensation occurred concomitantly in other parts of

BMS usually occurs in middle-aged and elderly patients

the oral cavity, including the gingiva, palate and lips. Mean

more often than in children and adolescents, and female

NRS pain score in the BMS group was 5.4±2.4.

predominance has been reported [15]. In the present study,
the mean age (65.3 years) and sex ratio (male:female;1:8)

1. Relationship of Presence of Tongue Pain in Digital

of the patients diagnosed with BMS were similar to those of

Palpation Each Group

the previous studies [16].

The mean tender score of the tongue was 3.2±2.3 in the

Current literature points toward a neuropathic origin for

BMS group and 1.3±2.3 in the non-BMS group. BMS group

BMS, involving both the peripheral and central nervous

had a statistically significant higher value of tender score

systems [17]. Because of its complexity of pathophysiol-

than non-BMS group in t-test (Table 2).

ogy, the diagnosis of BMS remains challenging. Therefore,
clinicians usually do differential diagnosis to rule out other

2. Sensitivity, Specificity, Odds Ratio, and Accuracy for

possible related conditions, so the final diagnose depends

Digital Palpation Test

mainly on the patients’ subjective symptoms and history,

Table 3 showed estimates for sensitivity, specificity, odds

instead of using the classification-based criteria of ICHD or

ratio for pain sites of DP test. The accuracy was shown to

IASP [15]. Most of the complaints of BMS patients are fo-

be 0.68 total (anterior 0.68; right lateral 0.69; left lateral

cused on their tongue, usually a tingling/burning/numb-

0.70; central 0.61).

ing sensation or feeling [18]. For that reason, we have tried
to investigate on the tongue whether there might be any

DISCUSSION

changes attributed to the symptom of BMS.
Up to now, enormous studies have been conducted to

The International Association for the Study of Pain (IASP)

explore the relationships between tongue and swallowing
disorders. Tongue muscles have high levels of capillarization and hybrid fibers [10]. In the animal study, age was

Table 1. Demographic characteristics of the patients
Characteristic
Sex
Male
Female
Age
Male
Female
Total

BMS (n=60)

Non-BMS (n=74)

7 (11.7)
53 (88.3)

25 (33.8)
49 (66.2)

56.1±10.0
66.4±10.0
65.3±10.5

61.6±12.4
67.9±11.2
65.0±11.9

Table 2. Comparisons of mean values of tenderness scores between
groups
Group

Mean of total sites

BMS
Non-BMS

3.2±2.3*
1.3±2.3

Mean of each sites
0.8±0.6*
0.3±0.6

BMS, burning mouth syndrome.
Values are presented as mean±standard deviation.
*p<0.05.

BMS, burning mouth syndrome.
Values are presented as number (%) or mean±standard deviation.

Table 3. Sensitivity, specificity, OR, and accuracy of digital palpation of the tongue
Sites
Anterior
Right lateral
Left lateral
Middle
Total
OR, odds ratio.
Values are presented as number only.
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Sensitivity

Specificity

OR

Accuracy

0.74
0.69
0.75
0.60
0.70

0.54
0.66
0.38
0.61
0.57

3.34
4.32
1.80
2.35
3.09

0.70
0.69
0.70
0.61
0.68

57

Ji-Won Ryu et al. The Correlation between Pain and Tenderness of Tongue in BMS Patients

associated with increased percentages of more slowly con-

There were limitations of the study. The age of the BMS

tracting muscle fiber types and reductions in fiber size that

and non-BMS group were matched, but the male to female

were region and muscle specific, and this was in accor-

sex ratio was somewhat higher in the non-BMS group than

dance with the study in human cadaveric intrinsic tongue

in the BMS group.

muscles [19]. Specifically, muscle fiber diameter increased

In addition, BMS patients with tongue pain were only

with distance from the tip of the tongue, more rapidly-con-

included in the study. In the future, we should expand the

tracting muscle fibers were found in the anterior tongue,

study population to BMS patients without tongue pain or

and a greater percentage of slower fibers in the posterior

BMS patients with tongue and other oral mucosal pain, and

tongue. Interestingly, a trend of decreasing superior longi-

investigate the association between BMS symptoms and

tudinal muscle fiber diameter with age is in opposition to a

tenderness of tongue with DP test.

report of increasing muscle fiber cross-sectional area near
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Therefore, when performing a study on BMS, anatomical and functional changes of the tongue should be considered. However, there is no paper that evaluates the relationship between tongue muscles and BMS. In this study, we
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DP testing is one of the most common clinical methods
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pain when palpated [12]. Palpation by an experienced clinician may be a sufficiently reliable method for screening
painful areas, and therefore may be able to reveal the site
of the pain [23,24]. The recommended pressure when palpating head and neck muscle is between 0.5 and 4 kg/cm2
[25]. Diagnostic criteria for Temporomandibular Disorders
recommended 0.5 kg on palpating supplemental muscles
[26]. In this study, the BMS group had a statistically significant higher value of tender score than the non-BMS group.
Additionally, we investigated whether the site of pain
complaint and the site of tenderness during DP test were
matched. The accuracy of the DP test was 0.68. This result
suggests that DP test can reproduce the tongue pain of the
patient to some extent. Therefore, the tenderness to DP of
tongue could be related to the pain-sites in the BMS patients. However, the results of this study were only a comparison of the patients’ symptoms with the results of the
clinical examination. Further studies on this result should
be made in the future.
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