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Measuring the Thickness of the Abdominal Wall at Abdominal Acupoints Using
Ultrasonography and Analyzing Correlations with Physical Examination Values in

Functional Dyspepsia Patients

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

ABSTRACT

Objectives: This study measured the thickness of the abdominal wall at abdominal acupoints using ultrasonography and then
investigated the correlations between the thickness of the abdominal wall and other characteristics of patients with functional

dyspepsia (FD).

Methods: Thirty patients with FD were enrolled in the study from September 2015 to March 2016. The thickness of the abdominal
wall was measured at Shangwan (CV12), Zhongwan (CV13), and the left Liangmen (ST21). In addition, height, weight, body mass
index (BMI), duration of FD, and the sternocostal angle were investigated. The severities of spleen qi deficiency and the dyspepsia
symptoms were assessed by the Spleen Qi Deficiency Questionnaire (SQDQ) and the Nepean Dyspepsia Index-Korean version (NDI-K).

Results: The average thickness of the abdominal wall was 24.66+6.69 mm at Shangwan, 21.17+5.83 mm at Zhongwan, and
21.72+5.72 mm at Linagmen, and there were significant differences between the thickness at Shangwan and Zhongwan (p=0.046).
Furthermore, there were significant differences between the thickness of the abdominal wall at Zhongwan and the sternocostal

angle (r=0.396, p=0.037).

Conclusions: These findings indicate the possibility of estimating the thickness of the abdominal wall by looking at the

characteristics of patients with FD, including the sternocostal angle.

Key words: functional dyspepsia, thickness of abdominal wall, Zhongwan, CV12, ultrasonography
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Fig. 1. Transverse plane ultrasonography findings
of abdominal wall of Zhongwan (CV12).

open arrows - skin (epidermis and dermis). double
arrow - fat of subcutaneous layer, dotted doubel
arrow : preperitoneal fat, white arrow head :
muscle fascia of rectus abdominals, white arrow
: peritoneum, gap of white plus : the thickness
of abominal wall. 26.7 mm, black star : linea
alba, RA : rectus abdominalis
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Table 1. General Characteristics of 30 Patients with Functional Dyspepsia

Gender
Uil Male Female 2
N (%) 30 (100) 9 (30) 21 (70)
Age (year) 42.8+16.62 35.44+10.74 45.95+17.88 0.167
Height (cm) 161.21+8.46 170.16+6.52 157.37£5.93 0.000*
Weight (kg) 54.10+10.06 63.28+6.45 50.17+8.72 0.000*
BMI (kg/m?) 21.12+2.60 21.9+2.58 20.79£2.60 0.298

N number of subjects, BMI : body mass index
Values are the Mean *+ Standard deviation.
FPvalue is calculated by Mann-Whitney U test.
* : statistically significant difference (2<0.05)
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Table 2. Correlation Analysis between the Thickness of Abdominal Wall of Abdominal Acupoints and the
General Characteristics

Shangwan (CV13) Zhongwan (CV12) Linagmen (ST21)

r D r p I p
Age (year) 0.325 0.079 0.257 0.187 0.365 0.052
Height (cm) -0.277 0.138 -0.240 0.218 -(0.288 0.129
Weight (kg) 0.094 0.622 0.002 0.993 0.101 0.602
BMI (kg/m?) 0.423° 0.020* 0.312 0.106 0.565° 0.001**

BMI : body mass index
P-value is calculated by Pearson’s correlation.
r - Pearson’s correlation coefficient

0 K005, ** 0 p0.01
T : statistically significant correlation (Pearson, two-tailed)
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Table 3. Comparisions of the Thickness of Abdominal Wall of Abdominal Acupoints between Two Groups
by the Body Mass Index Range

N (%) S-hangwan (CV13) Z-hongwan (CV12) Linagmen (ST21)

Non-overweight group (BMI < 23) 21 (70) 23.10£6.40 20.70+6.33 19.60+4.17

Total 30 (100) 24.66+6.69 21.17+5.83 21.72+5.72

Overweight group (BMI > 23) 9 (30) 28.30+6.20 22.5+4.09 26.40%6.12
D 0.05 0.486 0.002*

N : number of subjects

Values are the Mean+Standard deviation.
FPvalue is calculated by Kruskal-Wallis H test.
*  statistically significant difference (<0.05)
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o|@7|7te Bel A7 dAdAe 47 89 (26.67%) 2 T AelE HepiAe (<t p=0.04D) (5
o7 AY BRI 109 oA o]&r|7he 24l p=0.048) (Table 4).

Table 4. the Thickness of Abdominal Wall of Abdominal Acupoints According to the Duration of Functional

Dyspepsia
N (%) S-hangwan (CV13) Z-hongwan (CVI2) Linagmen (ST21)
6 month~1 year 8 (26.67) 21.6916.70 19.44+8.48 19.30£7.10
1 year~3 years 8 (26.67) 26.037.30 21.52+2.56 23.58+6.80
3 years ~5 years 2 (6.67) 26.25+7.71 17.95+4.17 21.65£6.58
5 years~10 years 5 (16.67) 19.20+2.87 18.26£1.59 19.40+11.55
over 10 years 7 (23.33) 29.96%3.72 25.84%3.92 24.45%2.83
D 0.041* 0.048* 0.234

N : number of subjects

Values are the Mean * Standard deviation.
P-value is calculated by Kruskal-Wallis H test.
* o statistically significant difference (2€0.05)
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el diste] $AMCR Fojt So AHBAE (Table 5).
vreb e (r =-0.436. p=0.020) (r=-0.

Table 5. Correlation Analysis between the Thickness of Abdominal Wall of Abdominal Acupoints and SQDQ

Score
Thickness of abdominal acupoints

Shangwan (CV13) Zhongwan (CV12) Linagmen (ST21)

r D r D r D

No.l KM 0.315 0.090 0.031 0.875 0.311 0.100
No.2 MEik, BEHRAHE 0.004 0.984 0.118 0.550 0.222 0.246
No.3 HAHBRE 0.163 0.390 0.158 0.423 0.396 0.033*
No.4 #h 0.003 0.988 -0.436° 0.020* 0.033 0.865
No.b HthEX 0.028 0.884 -0.131 0.505 0.150 0.437
No.6 DRES 0.083 0.663 -0.047 0.813 0.140 0.468
No.7 & -0.221 0.240 -0.536 0.003** -0.162 0.400
No.8 7 0.171 0.365 0.243 0.212 0.498" 0.006**
No.9 &AkHR 0.129 0.496 -0.168 0.392 0.234 0.221
No.10 Hkiz%5 0.019 0.920 0.022 0.912 0.144 0.457
No.ll FHRE 0.039 0.839 0.077 0.696 0.228 0.235
Total score 0.049 0.797 -0.162 0.410 0.285 0.134

SQDQ : spleen qi deficiency questionnaire

Prvalue is calculated by Spearman’s correlation.

r - Spearman’s correlation coefficient

* 0 K005, ** 0 X0.01

. statistically significant correlation (Spearman, two-tailed)
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Table 6. Correlation Analysis between the Thickness of Abdominal Wall of Abdominal Acupoints and NDI-K

Score
?hickness of abdominal acupoints
Shangwan (CV13)  Zhongwan (CV12) Linagmen (ST21)
r D r D r b
No.1 Pain in upper abdomen 0.126 0.508 0.173 0.379 0.199 0.301

No.2 Discomfort in upper abdomen -0.087 0.647 -0.036 0.855 0.016 0.934
No.3 Burning in upper abdomen 0.236 0.209 0.217 0.267 0.295 0.121

No.4 Heartburn 0.408° 0.025* 0.226 0.248 0.525 0.003**
No.5 Cramps in upper abdomen 0.026 0.893 -0.001 0.9978 0.077 0.690
No.6 Chest pain 0.116 0.543 0.272 0.161 0.254 0.183

No.7 Inability to finish regular meal 0.016 0.933 -0.365 0.056 -0.026 0.891

No.8 Bitter tasting fluid that comes to 0.496" 0.018* 0316 0102 0.476" 0.009**
your mouth

No.9 Fullness after eating -0.098 0.608 0.001 0.994 0.087 0.652

No.10 Pressure in upper abdomen -0.004 0.985 -0.022 0911 0.094 0.629

No.11 Bloating in upper abdomen -0.047 0.804 -0.009 0.964 0.117 0.545

No.12 Nausea 0.237 0.208 0.220 0.261 0.061 0.753
No.13 Belching -0.003 0.988 -0.181 0.443 -0.029 0.882
No.14 Vomiting 0.045 0.815 0.007 0.972 -0.032 0.870
No.15 Bad breath 0.402° 0.028* 0.188 0.337 0.383" 0.040*
Total score 0.033 0.663 0.075 0.723 0.124 0.047

NDI-K : nepean dyspepsia index-Korean version

Pvalue is calculated by Spearman’s correlation.

7 Spearman’s correlation coefficient

* 0 K005, ** 0 p0.01

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

Table 7. Correlation Analysis between the Thickness of Abdominal Wall of Abdominal Acupoints and
Sterno-Costal Angle

S-hangwan (CV13) Ehongwan (CV12) Linagmen (ST21)
r D r P r p
Sterno-costal angle (°) 0.245 0.192 0.396% 0.037* 0.255 0.182

Prvalue is calculated by Pearson's correlation.

r - Pearson’s correlation coefficient

* 0 X0.05

T o statistically significant correlation (Pearson, two-tailed)
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