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Correlation Analysis Between Stomach Qi Deficiency Pattern and Gastric Emptying
Measured by Abdominal Ultrasonography in Patients with Functional Dyspepsia

Seong-uk Nam, Jae-woo Park. Jin-sung Kim
Dept. of Clinical Korean Medicine, Graduate School, Kyung Hee University

ABSTRACT

Objective: The purpose of this study was to analyze the correlation between Stomach Qi Deficiency and gastric emptying
as measured by abdominal ultrasonography in postprandial distress syndrome (PDS). a subgroup of functional dyspepsia (FD).

Methods: Ten patients who met the Romelll diagnostic criteria for PDS and ten healthy controls participated in this
study Gastric emptying shown as the half-life of gastric volume (Ti») was measured by abdominal ultrasonography. The
degree of Stomach Qi Deficiency was assessed using the scale for Stomach Qi Deficiency pattern (SSQD). In addition.
functional dyspepsia-related quality of life (FD-QoL). Nepean dyspepsia index-Korean version (NDI-K). and visual analogue
scale (VAS) of distention and fullness were conducted on all subjects.

Results: The scores of SSQD, FD-QoL, NDI-K, and VAS of distention and fullness in the patient group were significantly
higher than those in the control group (p<0.05). Ti» was also higher in the patient group than in the control group. The
SSQD score significantly correlated positively with Ti» in the patient group (r=0.640, p=0.046). However, there was no significant
correlation between Ti,» and other questionnaire scores in the patient group.

Conclusions: Our results suggest that the gastric emptying measured by abdominal ultrasonography could be a quantitative
indicator to diagnose Stomach Qi Deficiency in FD patients, especially the PDS subtype.

Key words: functional dyspepsia. postprandial distress syndrome, stomach Qi deficiency, gastric emptying, abdominal
ultrasonography
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Table 1. Inclusion and Exclusion Criteria in Patient Group

Inclusion criteria
1. 3o =t 204 o)Al A}

2. 971, 271, T3] & YAraEel Ao & A

3. AAgA 4 (body mass index, BMI) (kg/m®) 7} 19~4091 =}

4, 23 EFFo] FAZFoZ W] (/Y o|HeolH, Y oA X&A, Al A$-

5. Rome TN Criteriaell w2 A3H82F -3 o] PDS(Postprandial Distress Syndrome)3 ¢l 73-$-

6. A 197Ee] ARSI WA AAR A A QS eSS 88 AYE wiet FA-s
7124 A 3H(Gastric ulcer, Gastric cancer, Esophageal cancer 5 718} UAAIR Dedate] sdehel] 9AF
AT Folol] AgslA] 2 7|4 Astolgl oI AR L= A)o] EA)sHA] = A}

7. &2 ol m= AW dg] el I3z} oA AHst 2}

Exclusion criteria
1. &a3tEEE 9o 39 7|} A%e g3 & A
2. 3xE g1 e A
3. AR 2ol gl A
4, GARE 9 A A2 3k}

5. 71eF QAN Y T} A sy dds s #)

2. AAgrar 75 A3 AtA] oz HE Hojx (/]9
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Table 2. Rome Il Diagnostic Criteria for Functional Dyspepsia, 2006'

Rome I diagnostic criteria for functional dyspepsia

At least 3 months, with onset at least 6 months previously, of one or more of the following :
1. bothersome postprandial fullness
2. early satiation
3. epigastric pain
4. epigastric burning
AND
no evidence of structural disease (including upper endoscopy) that is likely to explain the symptoms

Rome I diagnostic criteria for epigastric pain syndrome (EPS)

At least 3 months, with onset at least 6 months previously, with ALL of the following symptoms :
1. Pain or burning localized to the epigastrium of at least moderate severity, at least once per week
2. Pain is intermittent
3. Pain is not generalized or localized to other abdominal or chest regions
4. Pain is not relieved by defecation or passage of flatus
5. Pain does not fulfill criteria for gallbladder or sphincter of Oddi disorders
Supportive criteria
1. Pain may be of a burning quality. but without a retrosternal component.
2. Pain is commonly induced or relieved by ingestion of a meal, but may occur while fasting.
3. Pain may coexist with postprandial distress syndrome.

Rome I diagnostic criteria for postprandial distress syndrome (PDS)

At least 3 months, with onset at least 6 months previously, with one or both of the following symptoms :

1. Bothersome postprandial fullness., occurring after ordinary-sized meals at least several times per week

2. Early satiation that prevents finishing a regular meal, at least several times per week
Supportive criteria

1. Upper abdominal bloating or postprandial nausea or excessive belching can be present

2. May coexist with epigastric pain syndrome
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(AP : Antero-Posterior diameter, CC : Cranio
Caudal diameter)

A FAA A" § AR I e
o] g3led §] AA L& AAbstdon] FAPe
+3 2t

GV(ml) =27.0+14.6xright-lat CSA(cm?)-1.28>age(yr)

(GV : Gastric Volume)
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Fig. 1. The position of subjects and the ultrasonic
probe to obtain the cross-sectional area
(CSA) of gastric antrum.

All subjects are needed to be in a right lateral
decubitus position. The probe must be in a sagittal
plane.

21 :ml
2L 3.61cm)

Fig. 2. Ultrasound image of cross-sectional area
(CSA) of gastric antrum in sagittal view.

This image was taken after ingesting 500 ml
orange juice. A : antrum, L : liver, P : pancreas,
Ao : aorta
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Table 3. Scale for Stomach Qi Deficiency Pattern (SSQD)
9718 = Ak 7} (scale for Stomach Qi Deficiency pattern, SSQD)
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5 715AasEwF 4o A AEA(FD-QoL) of T3t AR 5y F3low 7+ E3E SeiA R o
AT RS 4ol AS Hrlstaal 7|5AA 7F(0=43% T38# oo, 1=23 1%, 2=
hEaF 4ke] A AF2](Functional dyspepsia related Z7F A% I3, 3= I1¥4} 4=vj$& 1%
quality of life, FD-QoL)S =HAst=S 3o o), £ AT E HA 9] 7 F4E it
FD-QoL< $-ejvet 3 gjitez 7H‘%}E] o] €} st FHo7 AFHAIAEY ¢ A £FE
Tk At A9 4 A ArleFen, 7}el ek Table 4). FD-QoLe] A 47} &
FD-QoL< 471A] odd oz A= gl A F5 4o A FELS AE se Aoz it
Aol &gt AE o 3, A F=of Agt AE sl
PN 3, Mol ek AR 6 Ea AREA 7)1
Table 4. Functional Dyspepsia Related Quality of Life (FD-QoL)
FD-QoL (Functional Dyspepsia related quality of Life)
ofgf] L ezl At 4] Ao o g A=A AN Ad AU 9% 7
ol sl Z] 27 B A A= AER AYIHAEA B A AL EE ASE s IR 2
W3] AA(v E/‘]% A AL L.
1. A4 A3k AE
- A3 23 AR el  u]$ o
s Jg o J¥d J¥d Igd I¥49
L 92 AHEAE "1 vA & Aol FESHL Ch h DQ s L
2. AL el E HE 4 ok Ch h DQ s L
3. 2R Fos A Helof o} Ch Ch ) s N
4 A= Ao] 274 ookt Ch h L s L
5. 4 Aol FwlslkdH. Ch h DQ s L
2. A8 g8¥4 A3 AF
2 g A3 zad AR Bl wW wel
e TA 9 234 J¥d9 J34 J¥9
L 7]&°] $isich Ch Ch [l (s Ll
2. 929 Ch h DQ s L
3. A F2 Al Ch h DQ s L
4, v =7}, Ch h DQ s L
3. AA ] #3 AR
P A3 23 ST AR we]  u]$ o
s Jgx e J¥d J¥d Igd I¥49
1. FH7E =7 Ch h DQ s L
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6. W ARAlo] F71€3HA =AF . Lo Ch Ch [ N

6) =3 Nepean 23=%#F AEA (NDI-K) o2 FAE QlEd., B dFoME o FeA

AFHAIAES] A3EF A E st & 4 AEE At AT AdAEe] 343
=% Nepean £23E3F5 AEA (Nepean dyspepsia = A3EF] AEE H7FskTH(Table 5).
index-Korean version, NDI—K)% A== 319 S ASEE IR S d&E W= =
t}. Nepean A3E3% A4 (Nepean dyspepsia Az2¥ AEE o] Frled Ales A 27
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A=A = A AARAZAY AlE =) A FAE AL 17 348 2 2EE
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Table 5. Nepean Dyspepsia Index-Korean Version (NDI-K)

NDI-K (Nepean dyspepsia index)

o] Aol Me A 25

R EREEE

o]

Goht AF oldeA / T 2 o= A% ASEA / 3 Aok} AL A§A LA ot
of 1 o] S7b| (s 7hA) 2 vob gl e,
3 el M AREE Wsel OF sl FAXL,
bkl 8 A 54oE Al
N AdssR o1 3 2] 717 P2 HEE
ol w321 717
de L 0=A AR 0= 99
{ 1=3k50l4 42 1=vl$ okgleh 0=49 NS zq
W 2=5elM 82 2=cabl vepdeh  1=vl$- mlokaleln
S Y 3=0%elM 129 3=z Asgeh  2=-vesigeh
| =02 A9 HY g=Alske, 3=A3}sie.
\ 5=vl¢ Astdet  4=vl$ Asige
RS 55 01234 0123 45 01234
A5 B3R 01234 0123 45 01234
Ao 28 01234 0123 45 01234
et 01234 0123 45 01234
A0 - 01234 0123 45 01234
7Hee % 01234 0123 45 01234
27|87
(HE Beko] AALZ ®x 23 01234 0123 45 0123 4
4 A%
(A mi 2 Zo| o)z La}e 01234 0123 45 0123 4
}Clts‘_lz_\:‘rl.yt}
(Lﬁ?r%"]l%‘}lﬁ—”r%%) 01234 0123 45 0123 4
AE-e] izt 01234 0123 45 01234
e ARkt 01234 0123 45 01234
T, W2AE 01234 0123 45 01234
Ed 01234 0123 45 01234
T 01234 0123 45 0123 4
4717 4 4+ 01234 0123 45 01234
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7) BIEHUER) B7ke] Al ARAL 2 =(VAS)
AFHAAE o] 7= LY Fm(EA 2

o] ggdty HEEI 7)) HAEE FA]
98 A1Z4A AFAL A =(Visual Analog Scale, VAS)
£ AM8stsich(Table 6). WA w9t 24§55
B3, S s A A 2F T = A=
2 2Hg = da] 100 mme] 7F2A $lel AA

z
i
0z
HI

z

APdE o] ZAEHA 8k Ek 100 mme] 7FE Al
A0 mm AL G, 100 mm A= WS-
A A2'2 AAE 0 mm A A-ANAM AR
7} EAT AR7A L AgE AR FAsl A4

g Felgon, A4t 545 vvke] A5t A
3t Aoz Hrlstee

Table 6. Visual Analogue Scale of Distention and Fullness

HRHOEI) 371 Al

Z+A AL A = (Visual Analogue Scale)

(i ®]gke] Sl [, ®]Eke] gict.
HIRHE ] Eo] Bsla o358t 7))o sivhd, wigte] o £t AxE BAJE] FAAL (A 257
0 ‘mm ‘ ‘ ‘ 100‘ mm
| | | | |
A H AT EN A g A ] Ag Ae
Score
3. E72A . Z
+A4% 28= MeantStandard deviation(S.D.)
=¥ Number(%)2 deblsie dubdq £4 % | bix EA
A%, BMIe] A vla 8l 4] i Es 54 aAE 2 099 AFHNAA F AT x2S 2
=T A A=2e A ¥lals Mann-Whitney 7 1074 o)), Rbol A dAS 48 (40%), A
U-test® ol 83kt b 54 5 Aulel A o gm(609) ol gl HzToIN B 54 (50%),
H) & Pearson’s chi-square testS o]-&3}som, AAL 5E(50%) 02 = 2 7ke] Aule] EAA S
ol “”%'3‘(‘%7”’4 713152 A=(S5QD A4, = $o% Fole PAHp=0.653). FF AGL
ael A E(FD-QoL A4, Ashesde] A=( (NDI-K FAZ 29604, B2 26702 BT 2T
41 9 1) AE(VAS B4 sh) HRIA weh gokort BAACE 4% Aot gisich

Spearman correlation analysis® o]-&3te] HA 3}
Adh. =& EAEAE PASW Statistics 18(SPSS
Inc.. Chicago., IL. USA) Z2 I3]0z Zasiglon
pAk(p-value)<0.05¢1 A$-5 FAHSE #9310
o BA s
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p=0.484). BMIb ﬂxﬁel 7% H4 1964 ke/m’,
Yz AL FF 2131 kg/m’eE thrFo| 3t
A8} %;—%0»} EAA R §o3 Afo]= ¢l
e (p=0.173) (Table 7).



Table 7. Clinical Characteristics of Subjects

" . _ _ p value
Characteristics Patient group (n=10) Control group (n=10) otest  Mann-Whitney Utest
Sex Male (%) 4 (40%) 5 (50%) 653
Female (%) 6 (60%) 5 (50%) )
Age (year) 29.60+6.65 26.70+1.1 484
BMI (kg/m”) 19.64+2.95 21.31+2.13 173
n : number of subjects, BMI : body mass index
Values are meantstandard deviation.
2. SR CEF Zte] 25 X|F H[W Shao] HAHAAA S 4HE 23] 97|85
PDS 8l &3l 1089 3Apa) A3tEs 0% AgtEy, BE vxTo| 144 o3tz s}
o] ¢l 1079 =T Aol $ #iZ%, SSQD, Hﬂ?ﬂ""l obd Aoz A H(Fig. 3B).
FD-QoL, NDI-K 9 ®|5te] VAS A4E w|ws} ) FD-QoL #4=¢] ¥l
A, o 22 AAE A (Table 8). lg—/‘j_/.: vek shajo] Ake] 2L Hrlsl= e
D §] w59 ¥ FD-QoL A429] 7%, o] H+ 66.00%, ‘Hi

o] i BAVHo R Aol A o Egkow o
EAAH o= f23 Zlel7h 1deHp=0.001)(Table 8).
4) NDI-K #A42] v
—:-i}%?* 49 A=E el NDI-K A4

A
220] AlZ Hu] A Al
o] }olol|Ae Aulo

1) 2 Wlastgle. 1 A
FAE 109elA T 38663 HET 108elA 3

_.‘o}

=E Al@% bl u7l

T 2438802 AL Tip7b izl vl o o) AL AT FF 57708, dxTol H
Agon, ol EAACR {3t alolE HyH 15607“ °E. AAZo A o] Egrom o] EAA

Felgt zke] 7k ek (p=0.001)(Table 8).
B]"“l VAS 49 vl

(p =OOO4)(Table 8) (Fig. 3A).
2) SSQD A4¢] Bl

715150 A dehie ssp 449l 4 W] AEE el VAS 42 s
S, Aol HaF 28904, WLl H 11208 A3} apo] Hat 58204, HEFe] - 7.503
oz RAZIIA o EAOH, o FARCE ¢ o2 @Adeld o B S4HLL ok T4

o3k Aol 7k A sek(p<0.001) (Table 8). =3 =

r1n

°% o3 Ao]E B H(p<0.001) (Table 8).

Table 8. Comparisons of the Value of Ty, SSQD Score, FD-QoL Score, NDI-K Score, and VAS of Distention
and Fullness between Patient Group and Control Group

Patient group (n=10) Control group (n=10) p value

Ti2 (min) 38.66=10.13 24.38+7.19 004*

SSQD score 28.90+4.23 11.20£2.79 <0.001*
FD-QoL score 06.00£16.14 35.40£10.06 001*
NDI-K score 57.70£29.95 15.60£7.41 001*

VAS of distention and fullness 58.20£12.76 7.50+8.69 <0.001*

n : number of subjects, Ti :

Values are the meantstandard deviation.

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

E

* . statistically significant difference (p<0.05)

half-life of gastric volume, SSQD
functional dyspepsia related quality of life, NDI-K : Nepean dyspepsia index-Korean version, VAS :

* scale for Stomach Qi Deficiency pattern. FD-QoL :
visual analog scale
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Fig. 3. (A) Comparison of Ti» (half-life of gastric volume) values measured by abdominal ultrasonography
between patient group and control group, (B) Comparison of SSQD (scale for Stomach Qi Deficiency
pattern) scores between patient group and control group. Cut-off value of SSQD is 14.
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& A} 9 e SSQD A4 FD-QoL 44
NDI-K A<= 2 u]uke] VAS Ade) 1% EA4A07
o3 oo AaaA 2 BAoh(pd0.05)(Table 9).

2) B Welq e A £4 A3

Ak WellA ¢l 252k SSQD, FD-QoL, NDI-K

£ A3

glonlnte] VAS A4 7be] RN Ale A3

‘i‘lt}r

(Table 9)

D A%s EAM0E foI% o

0.640, p<0.05)(Table 9).

NDI K A4 % wuke] VAS

HAE HolA] AeH(pr0.05)

) W22 delAlel gy 24 2

‘LT HellA 9] &

% ke VAS A4 2] AR
91 wiE% SSQD A4 FD-QoL A4~

H4 5 el VAS 4
%

T AAAAA S i"]xl

%57 SSQD. FD-QoL. NDI-K
1= Al 23

NDI-K
SO ECER
2%9keH(p)0.05) (Table 9).

Table 9. Correlation Analysis between Ti, and the Degree of SSQD, FD-QoL, NDI-K, and VAS of Distention
and Fullness in Al Subjects, Patient Group and Control Group

All subjects (n=20)

Patient group (n=10)

Control group (n=10)

Tip Tip Tip
r r p I p
SSQD score 669" 001 640" 046* 031 933
FD-QoL score 625" 003 .D65 089 134 713
NDI-K score 662" 001 467 174 =091 803
VAS of distention and fullness 662" 001 319 .369 .253 481

Ty half-life of gastric volume, SSQD

quality of life, NDI-K : Nepean dyspepsia index-Korean version, VAS :

P-value is calculated by Spearman’s correlation test.
r @ Spearman'’s correlation coefficient

* 0 p0.05

o p<0.01

T statistically significant correlation (Spearman, two-tailed)
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D 9 BT A710F AFHEA FPE A A ol mEel AFR FiEoFe) A 4
w4 4 23t F8Hr=0566, p=0009), AAH oz 47 323}

QA7 A9 9 B SSQDS 171 el shReks 69 FHr=0606 p=0.005), ‘9F
B 5 29 ABEAE AR A% T F o 71 el FA | A% W7k ekl o

o Edsotel a9 T3k 7 3 r=0.545, p=0.013), "THLZHH
02), 524 A7Fe] eht 73t el agstes 9H 3 (r=0/659, p=0.002), &

e 19 28 r=0.659, p -
Ao] gleFel sfeehe 28 BRr=0518, p=0019).,  oIAbe] BA2S] A 108 FHr=0466,
Fol UEsta o] glbel st 3 w8 0.038) A 47§ wiE5s SAHC=E fost

(r=0.719. p<0.001), "Staf7b 2237 ok =z} A1} el /‘J{rﬂ{rﬁla B3 (Table 10).

Table 10. Correlation Analysis between T2 and SSQD Score
All subjects (n=20)

Question Tir, »
Q1  Discomfort in upper abdomen after meals 659" .002%*
Q2  No appetite for food 518" .019*
Q3  Lethargy and weakness of body 719 <0.001**
Q4  Mild pain on the upper abdomen that is relieved by warmness 566" .009**
Q5 Frequent belching 085 721
Q6 Emotionally tired easily 606" .005**
Q7 A sallow or pale face 545" 013*
Q8  Unable to distinguish the taste of foods .366 112
Q9  Time from onset 659" .002%*
Q10  Abdominal diagnosis of a Korean medicine doctor 466" .038*
Q11  Pulse diagnosis of a Korean medicine doctor 310 184
Q12 Tongue diagnosis of a Korean medicine doctor 312 181
T © half-life of gastric volume
P-value is calculated by Spearman’s correlation test.
r - Spearman’s correlation coefficient
* 0 pC0.05
e pK0.01
T statistically significant correlation (Spearman, two-tailed)
5 ¢ Wi&%53 NDI-K #3Pd AHA 24 Az p=0001), * ]%F FRzbel sdsle 9 EeHr=0.559,
AFA 4 999 9 253 NDIKS 157 p=001), ‘A= 1 spezbel sk 10W 23
A 3 A4 zhe] AREAE AREE A9 O (r=0.685, p=0.001), ‘74, w2l sl gsl= 124
5 AR el sl 29 E3Hr=0.566, T r=0470, p=0.036) A 47 9] WiEs2 &
p=0.009), ‘Z2715H87} o) sgshs T E3Hr =0.676, AR =Z folgt oFe] ARRAE BoH Table 11).
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Table 11. Correlation Analysis between Ty, and NDI-K Score

All subjects (n=20)

. Tip
Question . »

Q1  Pain in upper abdomen 344 138
Q2  Discomfort in upper abdomen 566 009
Q3  Burning in upper abdomen .286 221
Q4  Heartburn 227 .336
Q5  Cramps in upper abdomen 409 073
Q6  Chest pain .280 232
Q7  Inability to finish regular meal 676 001
Q8  Bitter tasting fluid that comes to your mouth 332 153
Q9  Fullness after eating 559" 010*
Q10  Pressure in upper abdomen 685" 001
Q11  Bloating in upper abdomen 371 108
Q12 Nausea 4707 .036*
Q13 Belching 128 590
Q14  Vomiting 381 097
Q15 Bad breath .354 126

Tise © half-life of gastric volume

P-value is calculated by Spearman’s correlation test.

r - Spearman’s correlation coefficient

* 0 pC0.05

e K001

T . statistically significant correlation (Spearman, two-tailed)
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