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Correlation Analysis between Gastric Emptying Measured by Ultrasonography and
Spleen Qi Deficiency Pattern in Patients with Functional Dyspepsia

Seung-hwan Baek, Jin-sung Kim
Dept. of Gastroenterology, Kyung Hee University Korean Medicine Hospital

ABSTRACT

Objectives: The purpose of this study was to investigate the correlation between gastric emptying measured by ultrasonography
and Korean medical instruments of diagnosis and assessment in functional dyspepsia (FD) patients. Among the subgroups of
FD, postprandial distress syndrome (PDS) is related to gastric motility disorder.

Methods: Ten patients with FD and particularly with PDS as well as 10 healthy controls were enrolled in the study from
September to November 2015. The gastric emptying shown as the half-life of gastric volume (735) was measured by ultrasonography.
The severities of spleen i deficiency and dyspepsia symptoms were assessed by a spleen qi deficiency questionnaire (SQDQ)
and the Nepean Dyspepsia Index-Korean version (NDI-K), respectively. In addition, a food retention questionnaire (FRQ), a
damum questionnaire (DQ), a cold and heat questionnaire (CHQ), a deficiency and excess questionnaire (DEQ), and a visual
analogue scale (VAS) of distention and fullness were completed by every participant.

Results: In comparison with the control group, the FD group showed significantly higher scores for the SQDQ, NDI-K,
FRQ, DQ, DEQ, and VAS of distention and fullness. T3 was also significantly higher in the FD group than in the control
group. There were significant correlations between 71 and the SQDQ score. However, there were no significant correlations
between T1/2 and other questionnaire scores except for one item of the NDI-K.

Conclusions: According to these findings, it was determined that measuring gastric emptying using ultrasonography could
be a quantitative indicator to diagnose spleen qi deficiency in FD patients.

Key words: functional dyspepsia, postprandial distress syndrome, gastric emptying, ultrasonography, spleen qi deficiency
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Fig. 1. The position of fhe ultrasonography probe
to obtain the cross—sectional area (CSA)
of gastric antrum.

Patients are needed to be in a right lateral
decubitus position with the probe to be applied
in a sagittal scanning plane.

Fig. 2. (A-B) Sagittal ultrasonography image of
cross-sectional area (CSA) of gastric
antrum.

(A) CSA measured at fasting state. (B) CSA
measured after ingestion of 500 ml of orange
juice. Arrow means gastric antrum, L : liver, P :
pancreas, Ao : aorta.
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Table 2. General Characteristics of 20 Participants

Group
Dyspepsia
(PDS)
Sex  Male 6 (30) 8 (40)
N (%) Female 4 (20) 2 (10)
Age (year) 38001958 27.00+206 0.711
BMI (kg/m?) 2202+320 22.80+261 0.369

N : number of subjects, BMI : body mass index, PDS :
postprandial distress syndrome

Values are the Mean+Standard deviation.

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

Control -

Table 3. Comparisons of the Degree of Ty, Spleen
Q  Deficiency, Nepean Dyspepsia Index
Score, Food Retention, Damum, Cold and
Heat, Deficiency and Excess, and Visual
Analogue Scale of Distention and Fullness
between Dyspepsia Group and Control Group

D}E;%eé))sm Control D
N (%) 10 (50) 10 (50)
Tip 423142509 24.11£10.92 0.041=

SQDQ score 5757971 31.38+9.69 <0000+
NDI-K score 48201201 16.78+14.59 0.002x

FRQ score 090£7.83  211+536 0.008+*
DQ score 987510 372410 0.007+
CHQ score  81.50£10.59 70.11+19.93 0.219
DEQ score  96.90+8.31 40.44£10.32 0.005%

VAS of distention o, 1970 6.00+12.91 <0001
and fullness

PDS : postprandial distress syndrome, N : number of
subjects, 11 : half-life of gastric volume, SQDQ : spleen
qi deficiency questionnaire, NDI-K : nepean dyspepsia
index-Korean version, FRQ : food retention questionnaire,
DQ © damum questionnaire, CHQ © cold and heat questionnaire,
DEQ : deficiency and excess questionnaire, VAS : visual
analog scale

Values are the mean+Standard Deviation.

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

 © Statistically significant difference (p<0.05)
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Table 4. Correlation Analysis between T and the
Degree of Spleen Qi Deficiency, Nepean
Dyspepsia Index Score, Food Retention,
Damum, Cold and Heat, Deficiency and
Excess, and Visual Analogue Scale of
Distention and Fullness

i/z
r p

SQDQ score 0481"  0.037x

NDI-K score 0242 0318

FRQ score 0177 0.469

DQ score 0263 0297

CHQ score -007 0.758

DEQ score 0312 0194

VAS of distention and fullness 0202  0.408

Tiy - half-life of gastric volume, SQDQ : spleen qi deficiency
questionnaire, NDI-K : nepean dyspepsia index-Korean
version, FRQ : food retention questionnaire, DQ : damum
questionnaire, CHQ : cold and heat questionnaire, DEQ :
deficiency and excess questionnaire, VAS : visual analog scale
P-value is calculated by Spearman’s correlation test.
r @ Spearman’s correlation coefficient

« . p<0.05

T Statistically significant correlation (Spearman, two-tailed)

Table 5. Correlation Analysis between Ty and
DEQ Score

i/z
r p
Nol 24 77] & ZHEA[EIE Bl et 0.273 0257
No2 A:L A SR A A AZIk 0537 0.018+*
No.3 Ogézlq%ﬂoﬁxm A7V 0116 0635
Nod E4g], 24P FoA|a eRiixth 0204 0401
No.5 4—2 ﬂ%ﬂéo} A-Z U 3tk -0.396 0.093
;)

No.7 o]Z7] Helli= A2lo] & Hol3lr}: -0.032 0.896
No8 @Alle] Blo] F/do] wll-g- Fislt) 0133 0587
No9 T2 #AS WAAL T2 B (919 (133

Bl

No10 F<& &5 shara} sk 91€o] gitk 0383 0.105
No.ll 2l&o] gtk 0365 0.124
Total score 0321 0.19%

T © half-life of gastric volume, DEQ : deficiency and
excess questionnaire
P-value is calculated by Spearman’s correlation test.
r . Spearman’s correlation coefficient

1 p<0.05
T Statistically Significant correlation (Spearman, two—tailed)
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[Appendix 1] Spleen Qi Deficiency Questionnaire

H|718|% A9¥ 7= (Spleen Qi Deficiency Questionnaire, SQDQ)

% Thy 7 S780l tiste] Ba(EZ UIE o) = H2(FHZ 2F o) HeiE 71A(v) Bl

q ;
A S e | A | e
q & ot | oy | 28T ARG AFH A A 5
‘Z‘O) ‘a) @ | & | @
1 | o] T2 hORfEHE). 6.36
2 |5 7t gEEsta AAF Fo o AsiR(iE
AR, 1109
3 | 2&o] UEsta o] IR 1554
4 | A ALeFe] ZATHHND). 9.78
5 | g2l &71v S717F §la, dElo] FRTKfih ). 1165
6 | 710] §1of T& go] glAY, T& Bol 3 71] 6.36
WATH S -
7 | o] W THigE). 6.39
8 | ANHoz GA FIAAAY, FFTHoY Lo 777
AA DAZTHGi). :
9 | Yu(Ee wuhol FATHARIGR). 1165
10 | 3FA ARALACEEE ) * 857
11 | SHJAL A A A (ki )+ 433
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[Appendix 2] Nepean Dyspepsia Index-Korean Version(NDI-K)

NDI-K(Nepean dyspepsia index-Korean version)

o] ARAAE A 2F T ofele] AF S50

v A4 dolyd=7] / I T4 o= Ax ASAEA / 3 et GRS IFA =Rl st
1 go] 57MA(xE 67HA) 2 Y9} &Ytk

I ZFq A ABEE HEd 0F 39 FHAL.

= K

i ‘\ drly 2 Y B=e Zzxo g 93k
SN Ay olm U747 A2 ¢ AEE
‘ A ‘ 0=43 Ak 0= A3 gtk ofw g F U712

LT aRd e 1= S ok 0= M8l gk, %

N \12= 564 8% 2= oFshA Yebgth 1= W5 ket |

/ 13= 99elA 12¢ 3= 27 Astgch 2= v Th

l ~{ 4= i, Ao WY 4= AsTh 3= A8tk

N A 5= vl §- Astsinh 4= v} §- Asisinh
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e B3 01 2 3 4/0 1 2 3 4 510 1 2 3 4
e 2Y 01 2 3 4/0 1 2 3 4 510 1 2 3 4
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e Ad 01 2 3 4/0 1 2 3 4 5[0 1 2 3 4
7MY 55 0 1 2 3 4/0 1 2 3 4 5[0 1 2 3 4
Z7|PHEZ B E Heko] A
f};}gjf%;f” Tlo 1 02 3 410 1 2 3 4 5[0 1 2 3 4
AL FAZ(AE £ 2 2
jL%:,j_g?%;t S0 1 02 3 4/0 1 2 3 4 50 1 2 3 4
2% IUH AL 5 S0
3—5—6}1 ; p:%@) 01 2 3 4,0 1 2 3 4 5/0 1 2 3 4
e Qkukzt 0 1 2 3 4]0 1 2 3 4 5[0 1 2 3 4
i sy 01 2 3 4/0 1 2 3 4 510 1 2 3 4
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EY 01 2 3 4,0 1 2 3 4 5/0 1 2 3 4
TE 01 2 3 4/0 1 2 3 4 5[0 1 2 3 4
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[Appendix 3] Food Retention Questionnaire(FRQ)

22 HE A (Food retention questionnaire)

HZ 19 Fet BHsAE F2l disf #4] AL,
el Fg HANEE Azste] 7 L& AZ(v) 3AE YT
14 24 3A 43 5% 6% 73
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2 | AAE o w7 HR-Ss U7 O | Oz | Os | Oa | Os | e | O
3 |want A, Tt AREU? Ch | O | Os | Oa | Os | Oe | O
4 | 2WE AT BAYA? Ch | O2 | Os | O | Os | Oe | O
5 ol & ZEFU Ch | O | Os | Oa | Os | Oe | O
6 | Friele] HEdFe] AFUN? O | O | Os | Oa | Os | e | O
7 AF ASAE gEU? O | O | Os | Oa | Os | e | O
8 |OE Aol 7} 40| ot E5, HARE sHuZ?| h | O | Os | Oa | Os | Os | [7
9 |54 A FEA77E & Aol AFUN? O | O | Os | Oa | Os | e | O
10 | AAF % vk= w7} ofZAY7L? O | O | Os | Oa | Os | e | O
11| AAF 3 vk diiE BAY7E? O | Oz | Os | Oa | Os | e | O
12 | Eds AF sty Oh | O | Os | Oa | Os | Oe | O
13 | ¥4 difo] F2 el &7 O | O | Os | Oa | Os | e | O
14 | AFel A3 soldu7P? O | O | Os | Oa | Os | e | O
15 | AAF Fof] Z)o] B AsiAAY7? Ch | O | Os | Oa | Os | Oe | O
16 | ol W&AY F97e] AsUn? O | O | Os | Oa | Os | e | O
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[Appendix 4] Damum Questionnaire

£ ME A (Damum questionnaire)

2 19 Bt BAGAEY S48 sl 4] AL
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13 23 34 43 54 67 74
e I T R
HAEEE 1 2 3 4 5 6 7
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8 oy F& #EFo] At Ch | O | Os | Oa | Os | Qe | O
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[Appendix 5] Cold and Heat Questionnaire

39 AEA(Cold and Heat questionnaire)
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[Appendix 6] Deficiency and Excess Questionnaire

5]4 A EA|(Deficiency and Excess questionnaire)
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[Appendix 7] Visual Analogue Scale of Distention and Fullness

HE(ER) Y A4 A} 3 & (Visual Analogue Scale)

[ vlgke] Qlth, (2 wvlgke] Qi)

HIRH(E ] 2ol Bedtal HE-53 =)o) vkd, Hivte] A EHE A=S FAS FAA L.
(A 2771)

100 mm

Score
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