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Diagnostic Values of the Measurement of Fungiform Papillae in Patients with Burning
Mouth Syndrome

Eom-jee Lee, Jae-woo Park, Jin-sung Kim
Dept. of Clinical Korean Medicine, Graduate School, Kyung-Hee University

ABSTRACT

Objectives: This study evaluated the diagnostic values of measuring the number of fungiform papillae in patients with

burning mouth syndrome (BMS).

Methods: Seventy participants (35 BMS patients and 35 Healthy control) participated in this study. The number of
fungiform papillae (FP) was measured on the anterior part of the tongue within an area of 9 mm? using a digital camera. The
subjects were evaluated on their yin deficiency and blood stasis conditions using the Yin-Deficiency Questionnaire (YDQ) and
Blood Stasis Questionnaire (BSQ). Moreover, the severities of subjective tongue pain in the BMS patients were assessed using

Visual Analog Scale.

Results: There were significant differences in the number of FP and the YDQ and BSQ scores between the two groups.
The number of FP and the YDQ scores in the BMS group showed statistically significant correlations with the VAS score of
tongue pain. In the bivariate logistic regression analysis, the factor that most strongly contributed to BMS was the number of
FP. The optimal cut-off value of the number of fungiform papillae was calculated as 5.5 with 71.4% sensitivity and 82.9%
specificity. There was no statistically significant correlation between the number of FP and the YDQ or BSQ score.

Conclusions: According to these findings, measuring the number of FP could be a valuable evaluation indicator of BMS.

Key words: burning mouth syndrome, fungiform papillae, Yin-deficiency
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Table 1. Inclusion and Exclusion Criteria
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Inclusion criteria

Burning mouth syndrome group
1. Over the age of 20

2. No difficulty in communication; such as reading, writing, seeing, hearing, etc.
3. Subjects who complain about burning sensation of pain in oral cavity without any abnormal features

like abnormality of oral mucosa or tooth

4. Subjects who sign a written informed consent spontaneously

Healthy control group
1. Over the age of 20

2. No difficulty in communication: such as reading, writing, seeing. hearing, etc.
3. Subjects who dont have burning sensation of pain in oral cavity and any abnormal features like

abnormality of oral mucosa or tooth

4. Subjects who sign a written informed consent spontaneously
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Exclusion criteria

1. A history of diseases like diabetes mellitus, thyroid diseases, oral diseases, dental and periodontal diseases,
otorhinolaryngological diseases, gastrointestinal diseases which can induce burning sensation

2. A history of craniocervical radiation therapy

3. Subjects who cannot maintain the state of sticking their tongue out
4. Subjects who have excessively increased filiform papillae, which disturb observations of fungiform papillae
5. Subjects unable to limit oral activities (eating, gargling, etc.) at least 4 hours
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Fig. 1. Measuring area on the anterior part of
the tongue.



Fig. 2. (A-B) Measurement of fungiform papillae
in @ human tongue.

(A) A tongue is stained with blue food dye and
a graph paper with a perforation of 6 mm diameter
is placed on the anterior part of the tongue.
(B) Arrows indicate typical lingual fungiform
papillae.
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Table 2. General Characteristics of Subjects

BMS HC D
N 35 35
Age (year) 58.77+13.05 55.69+10.38 0.277
Gender, male:female  1:34 1:34 1
BMI 22.88+3.00  23.74+#2.85 0.229

BMS : burning mouth syndrome, HC : healthy control,
BMI : body mass index

Values are the meantstandard deviation.

P-value is calculated by independent #test.

* . statistically significant difference (2<0.05)
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Az o 4L FAGCE F2 Fel7 9l
Ak (p=0.021)(Table 3).

Table 3. Comparisons of Number of Fungiform Papillae,
Total Score of Yin-ceficiency Questionnaire
and Blood Stasis Questionnaire between
BMS and HC Group

BMS HC D
Number of fungiform  6.20 3.63

k

papillae w004 <2y 0000
5446 1074

Total score of YDQ S4L19 £119.49 0.000
Total score of BSQ 3121‘0608 iggﬁ 0.021*

BMS : burning mouth syndrome, HC : healthy control,
YDQ : Vin-deficiency questionnaire, BSQ : blood stasis
questionnaire

Values are the mean+standard deviation.

F-value is calculated by independent #test.

* o statistically significant difference (<0.05)

21 (r=039, p=0.018), &3 L= 77 =
°) VAS A9} EAZ o7 o3 o] AHa3
= BT r=0424, p=0011). o8 A5E= EA4A
o2 fo3 ARIAE HolA ¢keh(r=0.009,
2=0.959) (Table 4).
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29lo]glek(for number of fungiform papillae, OR:
1.665, 95%CI: 1.215-2.282, p=0.002, for total score
of YDQ, OR: 1.007, 95%CI: 1.002-1.012, p=0.005).
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Table 4. Correlation Analysis between VAS of Tongue
Pain and Total Score of YDQ and BSQ

VAS of tongue pain

r p
Number of fungiform papillae 0.399 0.018*
Total score of YDQ 0.424° 0.011%
Total score of BSQ 0.009 0.959

VAS : visual analog scale, YDQ : Yin—deficiency questionnaire,
BSQ : blood stasis questionnaire

r - pearson's correlation coefficient

Prvalue is calculated by Pearson's correlation.

T . statistically significant correlation

* 1 statistically significant (2<0.05)

Table 5. Results of the Bivariate Logistic Regression Analysis for BMS

. . %% CI
Variable 0dd ratio Lower Upper D
Age 1.051 0.991 1.114 0.097
BMI 0.807 0.635 1.026 0.080
Step 1 Number of fungiform papillae 1.662 1.212 2.279 0.002*
Total score of YDQ 1.007 1.001 1.013 0.016*
Total score of BSQ 1.004 0.936 1.077 0.968
Age 1.051 0.991 1.114 0.098
Step 2 BMI 0.808 0.635 1.026 0.081
Number of fungiform papillae 1.665 1.215 2.282 0.002*
Total score of YDQ 1.007 1.002 1.012 0.005*

BMS : burning mouth syndrome, CI :
BSQ : blood stasis questionnaire

Confidence Interval, BMI

P-value is calculated by bivariate logistic regression analysis.

* . statistically significant (2<0.05)
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Fig. 3. ROC curve of the number of fungiform papillag.

ROC curve : Receiver operating characteristic curve

Table 6. Two-by-two Table Using the Number of
Fungiform Papillae

oo
o]l
i

% %y O g o = —o =

NSRS 4 24

D) =315 3 35 34 29

WAl QAFAAAN A S5 2 AEAE A 3ol
A Al A E VIR 535S w43
Act. AL wls FALeAAM S35
Ak vl gel BAHCE $2 Aolst A

5k zto) 7} gllek(xE=5.851. p=0.016)(Table 7).
2) S81%, 83 #A A uE AARF

i gl

BMS HC Az 9 S wel: 57
Number of fungiform papillae igg fg 269 Aoz o3t Ael7} gldlen. o8 AA A3}
— — o WE AT £ EE oA RS Ao
Sensitivity 71.4% 7 91915 (Table 8)
Specificity 82.9% g abie
Positive predictive value 80.6%
Negative predictive value 74.4%
BMS : burning mouth syndrome, HC : healthy control
Table 7. Yin-deficiency Pattern and Blood Stasis Pattern According to BMS and HC Group
Yin-deficiency pattern Blood stasis pattern
Yes No X D Yes No X’ D
n (%) n (%) n (%) n (%)
Total 18 (25.71) 52 (74.29) 19 (27.14) 51 (72.86)
BMS 15 (42.86) 20 (57.14) N 14 (40.00) 21 (60.00) «
HC 3 (8.57) 32 (91.43) 10769 0.001 5 (14.28) 30 (85.71) 5801 0016

BMS : burning mouth syndrome, HC : healthy control

P-value is calculated by chi-square test.
* * statistically significant (2€0.05)
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Table 8. Comparisons of the Number of Fungiform Papillae between Two Groups Evaluated by Yin-ceficiency

Questionnaire and Blood Stasis Questionnaire

Number of Yin-deficiency pattern Blood stasis pattern
fungiform papillae Yes No Yes No &
Total 6.67+2.11 4.31£2.30 0.001* 5.42+2.59 473241 0221
BMS 6.87+1.77 5.70+2.13 0.136 6.29%2.05 6.14+2.05  0.644
HC 5.67+3.79 3.44+1.97 0.243 3.00£2.55 3.73+2.15  0.363
BMS : burning mouth syndrome, HC : healthy control
Values are the mean+standard deviation.
FP-value are calculated by Mann-Whitney U-test.
*  statistically significant difference (2€0.05)
1. MARE o S5 M4 oe Haotel At N, o &H
AA DTN ST S5 23 A8
AR fofdt e ARAAE 2A(r=0380 BMS: 77 W] Aut o)A} 2 o} Wz} e
p=0.001), ApLeA A7 o= =3 e magl m A LA QLo ® BFE T 77
oFgt of AR{AET RAAT BAHCR £ Yo = =3 gz wl Exe zzaom
312 ekokom (r=0.308, p=0.072), 72N 343 Astoz ExAQ Labd . 22T A &
AGFE o 53 Aee Fod ARRAE B Ao ZA|ahA dith webd BMSS A 7
oA wAFHr=-0.006. p=0973). =T AAL A pgute) e 9 Bake] Al 23 o
T, AN ET BRAM AT e 2 A olg} 7o ERoz qd At W 2o o]y
s §ol% ARBALS 1olx] LteH(Table 9). o] B
AR (EHZ) > 32 8e] 71| zst whwel o
Table 9. Correlation Analysis between the Number A (YR Q) AP (2) 3 9A(Z2)d &
8; %ggg%mBngplllae and Total Score ,{S}{_ qehu o2 ‘é“‘_Jr M) A, agq]_g] .
S AN A 718 - A g BRI
Number of Tota%ﬂs)cgre of TotalBchre of WAe) 7 AZ £ Boh & olo] 2o A1
SRR P 1 » @ % shbolgl ARe AL %2 443 4
Total 0.380" 0.001* 0.184 0.127 ele] Abe] 9 Wit 2AE 9T 9lo, FHI
BMS 0.308 0.072 0158 0.365 = o ZAjsl= A %o 3 22l AAS
HC 006 0973 083 0.634 So} Bejatd Wz 43 % w7)a % 1) AR
YDQ : Yin-deficiency questionnaire, BSQ : blood stasis o BB TR 3 A7 o] RelR )% soie

questionnaire, BMS : burning mouth syndrome, HC :
healthy control

r > pearson's correlation coefficient

P-value is calculated by Pearson’s correlation.

T statistically significant correlation

* o statistically significant (240.05)

A e Fo diHed EAE, AT
(funglform papilla), AHP3+-F(filiform papilla), %%

f7(foliate papﬂla) &5 (circumvallate papilla)
9] 45FE T o] F AARTole Al
73 el A TX]EM v AR, AR e
AQl FetAl Ao EAEHE AAlA o] F£EFH
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