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Abstract

Objectives : The aim of this study was to evaluate the differences in the abdominal cavity between functional
dyspepsia patients and healthy people using an algometer combined with an ultrasound device,

Methods : A non—randomized, controlled, pilot trial was conducted. Thirty patients in the experimental group
and fifteen participants in the control group were recruited, We collected demographical data, and measured
abdominal circumference, height of the body cavity, subcutaneous fat thickness, visual analogue scale of
dyspepsia symptoms in the experimental group, depth of algometer and pressure of algometer when
pressure pain occurred, and the whole ultrasonic image from the beginning of pressurization to the time when
pressure pain occurred, The measurements were carried out twice with the duration of 1 week, Generalized
linear regression was conducted to adjust baseline characteristics,

Results : A total of 45 participants (30 in experimental group, 15 in control group) were recruited and
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finished the trial. Females were recruited more in the experimental group than in the control group and

it was statistically significant, The difference in thickness of abdominal cavity between a second before the

pressure pain and at the time when pressure pain occurred was statistically significant on 1st visit, and

other measurements were not statistically significant. From the results of the regression analysis, the

difference between two groups was statistically significant in the differences in the thickness of stomach

and up to abdominal aorta on 1st visit, and the thickness of stomach on 2nd visit, and other measurements

were not statistically different,

Conclusions : According to the results, there were not statistically significant differences in abdominal

examination when pressure pain occurred between dyspepsia patients and healthy people, Further studies

are warranted to assess the abdominal examination using devices including algometer and ultrasound

devices, regarding the results of the present study.

Key words : abdominal examination, dyspepsia, abdominal pressure pain
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Figure 1. The algometer combined with an ultrasound

device

(A) Before combining the upper and lower part of the

device, (B) Combined form of the device
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Figure 2. The whole device used in the study
(A) Algometer combined with an ultrasound device,

(B) Button which participants pushed when they felt

pressure pain. (C) Data acquisition device
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Figure 3. Measurements on an ultrasound image
(A) Thickness of rectus abdominis muscle,
(B) Thickness of stomach, (C) Thickness of abdominal
cavity. (D) Thickness up to abdominal aorta
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Table 1. Characteristics of participants

Experimental group Control group
(n=230) (h=15)
Sex”
Male 8 (26.7%) 6 (40.0%)
Female 22 (73.3%) 9 (60.0%)
Age (years) 42.40+10.90 38.8+12.07
BMI (kg/m®?) 22.89+3.02 24.17+3.70
Abdominal circumference (cm) 74.90%8.75 78.60+10.82
Height of the body cavity (cm) 17.55+1.77 18.70£2.70
Subcutaneous fat thickness (cm) 1.43+0.53 1.48+0.50

# p<0.05
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Table 2. Visual analogue scale of dyspepsia symptom and measured data at the time of pressure pain on each visit

Experimental group

Control group

(n=30) (n=15)
15 visit
VAS® of dyspepsia symptoms (cm) ¥ 4,57+1.19
Depth of algometer (cm) 4.21+0.71 4.00+0.45
Pressure of algometer (kg) 4.65+1.40 4.86+0.96
Thickness at pressure pain (cm)
(n=29) (n=15)
Rect bdomini 1
ectus abdominis muscle 0.5140.15 0.52+0 13
. . (n=22) (n=12)
Abd 1 t
ominal cavity 1.40+0.66 1.46+0.54
(n=29) (n=14)
h
Stomac 0.31+0.17 0.26+0.09
Up to abdominal aort (n=26) (n=12)
p to abdominal aorta 9.57+0.80 9.54+0.63
28 visit
VAS of dyspepsia symptoms (cm) 4.40+1.10
Depth of algometer (cm) 3.96+0.63 4.16+0.74
Pressure of algometer (kg) 5.00£1.23 5.55+1.21
Thickness at pressure pain (cm)
(n=30) (n=15)
ini 1
Rectus abdominis muscle 0.50+0.14 0.53+0.12
. (n=23) (n=12)
Abdominal t
ominal cavity 1.50+0.51 1,46+0,52
(n=29) (n=14)
h
Stomac 0.34+0.16 0.27+0.08
Up to abdominal aort (n=21) )
p to abdominal aorta 9.63+0.70 9.79+0.63

#. VAS=Visual Analogue Scale
" p<0.05

1 VAS compared in the experimental group between 1% and 2™ visit
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Table 3. Difference in thickness on each visit

Experimental group Control group
(n=30) (n=15)
15 visit
Difference in thickness (cm)
(one second before pressure pain —
at pressure pain)
. (n=29) (n=15)
Rect bd 1
ectus abdominis muscle 0.01+0.02 0.0340.06
Abdominal cavity’ (n=22) (n=12)
min:
© cay 0.07+0.06 0.01+0,02
(n=29) (n=14)
St h
omac 0.02+0,03 0.05+0,05
. (n=26) (n=12)
Up to abd 1 t.
b to abdominat dorta 0.0620.06 0.01+0,05
2" visit
Difference in thickness (cm)
(one second before pressure pain —
at pressure pain)
=30 =15
Rectus abdominis muscle O.(()Iiio.>0 4 o.((;io.)o:a
. . (n=23) (n=12)
Abd 1 t
ot cavity 0.08+0,14 0.07+0.08
St n (n=29) (n=14)
omac
0.03£0.03 0.03+0.04
. (n=27) (n=12)
1
Up to abdominal aorta 0,080 11 0.04+0 03

#1 p{0.05
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Table 4. Adjusted results on sex and body mass index using generalized linear regression model

Variables Group Sex BMI* Intercept

1 visit

Thickness at pressure pain

Rectus abdominis muscle 0.01 —0.06 0.00 0.54"
Abdominal cavity -0.09 —0.38 0.08 -0.11
Stomach —0.08 -0.03 0.03" -0.25
Up to abdominal aorta —0.09 0.18 0.20° —-1.96"
Difference in thickness
Rectus abdominis muscle 0.01 —0.02 —0.00 0.04
Abdominal cavity -0.05 0.04 0.00 —0.00
Stomach 0.037 —0.00 —0.00 0.03
Up to abdominal aorta -0,04" —-0.01 —0.00 0.12
27 visit

Thickness at pressure pain

Rectus abdominis muscle 0.01 —0.07 0.00 0.45"
Abdominal cavity -0.14 —0.10 0.097 —0.33
Stomach -0.09" 0.04 0.027 -0.23
Up to abdominal aorta 0.05 0.27 0.227 -2.527
Difference in thickness
Rectus abdominis muscle —0.01 —0.01 0.00 —0.03
Abdominal cavity —0.01 —0.00 —0.00 0.17
Stomach 0.01 —-0.01 —0.00 0.07
Up to abdominal aorta -0.05 0.02 0.01 -0.14
*: Body mass index
1 p<0.05
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