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Fungiform Papillae and its Correlation with Rome Il Classification and Spleen Qi
Deficiency in Functional Dyspepsia

Jane Choi, Jin-sung Kim
Dept. of Gastroenterology, College of Korean Medicine, Kyung-Hee University

ABSTRACT

Objectives: Whether there exists a distinct pathogenesis in subgroups of functional dyspepsia (FD), the classification of
epigastric pain syndrome (EPS), and postprandial distress syndrome (PDS) remains controversial. We aimed to investigate the
number of fungiform papillae (FP) in the subgroups of FD and its correlation with the severity of dyspepsia symptoms and
spleen qi deficiency.

Methods: Patients with FD were enrolled from August to November 2014. All patients were evaluated using a questionnaire
and divided into 2 groups according to the Rome III criteria for FD. The severity of dyspepsia symptoms and spleen qi deficiency
were separately assessed by Nepean Dyspepsia Index-Korean (NDI-K) version and Spleen qi deficiency questionnaire (SQDQ).
The number of FP was measured on the anterior part of tongue, within an area of 9 mm?, using a digital camera.

Results: The NDI-K score, SQDQ score, and number of FP in the EPS group were significantly greater than those in the
PDS group. Also, the EPS group had more patients diagnosed with spleen qi deficiency. The number of FP showed a
significant positive correlation with epigastric pain and burning. Furthermore, the number of FP was significantly associated
with the score of some items in NDI-K and SQDQ, even though not with the total score.

Conclusions: Thus, measurement of the number of FP could be a new evaluation indicator for allocation into FD
subtypes and to investigate the severity of dyspepsia symptoms and spleen Qi deficiency reflecting visceral hypersensitivity.

Key words: functional dyspepsia, Rome I criteria, fungiform papillae, spleen qi deficiency, visceral hypersensitivity
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Table 1. Inclusion and Exclusion Criteria

At M ZO7|E Il ol 2R ¥ 8%

B A FAARI Y3 (institutional review board,
IRB)9] 4<2I(0RB No. KOMCIRB-140821-HR-004-(02)

Inclusion criteria

@ Over the age of 20

@ Patients who complain of dyspepsia within the previous 3 months and reporting the onset of symptoms
at least 6 months before. Those who have 1 or more of the following symptoms: bothersome postprandial
fullness, early satiety, and epigastric pain or burning

@ No evidence of structural disease on upper endoscopic examination that could explain dyspepsia symptoms.

@ No difficulty in communication; such as reading, writing, seeing, hearing, etc.

(® Patients who sign a written informed consent spontaneously

Exclusion criteria

(D Severe systemic organ diseases such as cancer, infectious or other serious consumptive diseases

@ Pregnancy or mental disorders

@ Patients unable to limit oral activities(eating, gargling, etc.) at least 4 hours
@ Patients considered unsuitable for this study by clinical research associate
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Fig. 1. Measuring area on the anterior part of
the tongue.

Fig. 2. (A-B) Measurement of fungn‘orm paplllae
in a human tongue.

(A) A tongue is stained with the blue food dye
and a sterilized gauze 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 60 Patients
with Chronic Dyspepsia

Gender
Male Female -
N (%) 10 (1667) 50 (83.33)
Age (year) 30.20£895 41.96+12.52 0.005*
Duration (year) 4.16+263 8944925 0.184
BMI 23.44+263  22.60£354 0.258

N : number of subjects, BMI : body mass index
Values are the Mean+Standard deviation.
P-value is calculated by Mann-Whitney U test.
# : Statistically significant difference (p<0.05)



2 2OPIZ Il Ok ANRTO 4, 25128 U

H7|5159 H= HI_’

‘IET
AT % G F b Sy
PDS o}&3} EPS o}@oz 1}
Z93% EPS 34¢ 2% HAn
Ee 20 534 039 A3

pud

<
i& 32

il

7%, PDS o}go] weuA
7647), EPS o} o] H3t 10.337] & EPS o}
o Botow, ol BAHOE Fog zte]7t
Hp=0.007)(Table 3).
2) AER 55 2 23 A=Y v
FER 554 VAS Hee PDS ofdo] Hit
47, EPS o}&o] Hit 34627 0.2 EPS o}g o]
o AER 2o VAS HL PDS of
T 19627, EPS o}go] H 4433302
PS o}l A o =okth F oy 7he] AER
29 VAS 59| Aole BF FAHCR
zHo] 74 2 AEHp=0.000, 0.000)(Table 3).
) NDI-K #4=¢} SQDQ %< H]aL
s 49 A=E Yelle F NDIK
PDS o}&o] 3 124674, EPS o}3eo] 3
J19M o2 EPS o}l f Egtom H7|ss
£ Yehj= F SQDQ H<E PDS o}d o]
5937, EPS ol&o] B 5367H 07 9
ol oA t] =9kt T o}d 7he] ¥ NDI-K
9} SQDQ 49 ztele BT FAHOR
2Fo]7F A ATHp=0.001, 0.023)(Table 3).

[}
%Z_?Lr:t-lnz

g

Al
%o

3

o
o,

o oft 12 oftt L 3
4 p L o oy > o
fr o oy
N{E >4

o B3
i

4>H—1

o I A = ()

ﬁ-hml‘:ﬂ

*

Joomi

A2l - ZHY

Table 3. Comparisons of the Number of Fungiform
Papillae, the Degree of Dyspepsia Symptoms
and Spleen Qi Deficiency between PDS
and EPS Groups

PDS EPS )
N (%) 39 (65) 21 (35)
Number of Fpap 7.64+364 10.33£3.32 0.007x
VAS of Heartburn 19.62+18.98 44.33+18.70 0.000%

VAS of e 0041717 346262113 0,000+
Epigastric pain

NDI-K score 12461861 25.19+14.42 0.001*

SQDQ score 45981240 5368+1159 0023

PDS : postprandial distress syndrome, EPS : epigastric
pain syndrome, N : number of subjects, Fpap : fungiform
papillae, VAS : visual analog scale, NDI-K : nepean
dyspepsia index—korean version, SQDQ : spleen i deficiency
questionnaire

Values are the mean+Standard Deviation.

P-value is calculated by Mann-Whitney U-test.

* © Statistically significant difference (p<0.05)

5% 5% 9 ag 45 2o 4BRAS YD
A¥, @i HT AT FE AEF 559
VAS B4s BAHOE O3 el 4RBAS
E?ig‘ﬂ(FOSl& p=0 ) /‘C}E‘Tl‘}. _/y:%o VAS

A oH(r=0.447, p=0.000)(Table 4).

Table 4. Correlation Analysis between the Number
of Fungiform Papillae and VAS of Epigastric
Pain and Heartburn

Number of fungiform papillae
I D

VAS of epigastric pain~—~~ 0.318" 0.013+*
VAS of heartburn 0.447 0.000%

VAS : visual analog scale

P-value is calculated by Spearman’s correlation.

r Spearman’s correlation coefficient

x 1 p<0.05

T ¢ Statistically significant correlation (Spearman, two-tailed)
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Table 5. Correlation Analysis between the Number
of Fungiform Papillae and NDI-K Score

Number of
fungiform
papillae
r D
No. 1 Pain in upper abdomen  0.287" 0.026%
No. 2 Discomfort in upper abdomen 0.024 0.858
No. 3 Burning in upper abdomen 03217 0.012%
No. 4 Heartburn 0140 0.284
No. 5 Cramps in upper abdomen -0.116 0.379
No. 6 Chest pain 0.052 0.69%
No. 7 Inahbility to finish regular meal 0.056 0672
No. 8 Bitter tasting fluid that comes 0203 0119
to your mouth
No. 9 Fullness after eating 04117 0.001x*
No.10 Pressure in upper abdomen 0.173 0.186
No.11 Bloating in upper abdomen 0.188 0.150

No.12 Nausea -0.048 0.717
No.13 Belching 0124 0344
No.14 Vomiting -0.023 0.863
No.15 Bad breath 0094 0474

Total Score 0.231 0.076

NDI-K : nepean dyspepsia index-korean version
P-value is calculated by Spearman’s correlation.

r: Spearman’s correlation coefficient

x 1 p<0.05, *#+ 1 p<0.01

t ¢ Statistically significant correlation (Spearman, two-tailed)
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Table 6. Spleen Qi Deficiency Pattern According
to Subtype of Rome Il Criteria

Spleen Qi
Rome I deficiency pattern  Total 7
criteria ~ Yes No n(%) -

n (%) n (%)

PDS 24 (615) 15 (385) 39 (100.0)
EPS 17 (R10) 4 (19.0) 21 (1000) 2578 0123

SQDQ : Spleen ai deficiency questionnaire, PDS : postprandial
distress syndrome, EPS : epigastric pain syndrome
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Table 7. Correlation Analysis between the Number
of Fungiform Papillae and SQDQ Score

Number of
fungiform
papillae
I D
No. 1 Sloppy stool (f#iH ) 0144 0273
No. 2 Distention and fullness (i

£ L) 0107 0417
No. 3 Overexertion and fatigue (5

e 0204 0.117
No. 4 Torpid intake (#{4) -0.067 0613
No. 5 Sallow complexion (fifhZsi%) 0.034  0.795
No. 6 Sh(\)r/iage Eof al and hollow voice 0218 0.0%5

(DRWE)
No. 7 Loss of weight (i55) 04407 0.000

No. 8 Lassitude of spirit (%) 0126 0.337
No. 9 Appetite decrease (BAGHGR) 0064 0627
No.10 Moderate and weak pulse (I

g 0.030 0.822
No.11 Pale tongue and white fur

(FHEE) 0.0470.719

Total score 0187 0.152

SQDQ : Spleen qi deficiency questionnaire

P-value is calculated by Spearman’s correlation.

r . Spearman’s correlation coefficient

#x 1 p<0.01

t : Statistically significant correlation (Spearman, two-tailed)
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[Appendix 1] Nepean Dyspepsia Index-Korean Version (NDI-K)

NDI-K (Nepean dyspepsia index-Korean version)
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[Appendix 2] Spleen Qi Deficiency Questionnaire (SQDQ)

H]7)8Z A9% 7% F(Spleen Qi Deficiency Questionnaire, SQDQ)
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