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Abstract

Reliability Measurement of the Ultrasound for Safety of the Abdominal Organs on
Acupuncturing Sangwan (CV13)

Ji-Hye Kim" + Tae-Hyeun Baek””

1) Dept. Biofunctional Medicine & Diagnostics, College of Korean Medicine, Sangji University
2) Dept. of Internal Medicine, College of Korean Medicine, Sangji University

Objectives
The objective of the current study is to determine whether an ultrasound device system is adequate for measuring
distance from the abdominal surface of Sangwan (CV13) to peritoneum in front of anterior surface of liver

Methods
We recruited 3 healthy young male subjects and 2 sonographers. The each sonographer measured vertical
shortest distance from the abdominal surface of Sangwan (CV13) to peritoneum in front of anterior surface
of liver with a ultrasound device with three methods of 3.5 MHz convex probe and gel, 9 MHz linear probe
and gel, and 9 MHz linear probe and solid gel pad, three times in random order. Because the total variation
could be divided into repeatability, reproducibility and subject-to-subject variation in Gage R&R method, we
compared the sources of variation associated with the measurement system with an analysis of variance model.

Results & Conclusions
Number of distinct categories is calculated on the basis of standard deviation of subject-to-subject divided
by standard deviation of total Gage R&R. If the number of categories is five or more, the measurement system
may be acceptable for the analysis of the process. The number of distinct categories of the ultrasound device
system for measuring distance from the abdominal surface of Sangwan (CV13) to peritoneum in front of
anterior surface of liver were 9.20 (9 MHz linear probe and gel), 14.70 (9 MHz linear probe and solid gel
pad). So we concluded that repeatabilities and reproducibilities of the ultrasound device system for measuring
distance from the abdominal surface of Sangwan (CV13) to peritoneum in front of anterior surface of liver
with the methods of 9 MHz linear probe and gel, and 9 MHz linear probe and solid gel pad were acceptable.
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Figure 1, Ultrasonographic methods for distance measurement from the abdominal surface of Sangwan
(CV13) to peritoneum in front of anterior surface of liver .
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Figure 2. Solid gel pad

5. WX|E
B e e sgE s 5 olA 1t

o] Aol AN Bl 1A s

A8 sgEE B ujo)A] 7k MW 9]

& BeAe] 24 A 9o dgEE By

EI A 2o F W X(linea alba)E FHsh= 7

Figure 3. Distance from the abdominal surface of Sangwan (CV13) to peritoneum in front of anterior surface
of liver was chosen as the evaluation parameter, SGP means solid gel pad; DMS, dermis; EDMS,
epidermis; SCT, subcutaneous tissue; ACTS, adipose connective tissue septa; RAM, rectus
abdominis muscle; LA, linea alba; PPF, preperitoneal fat; PT, peritoneum,
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Table 1. ANOVA Table

W 12,3 B 94 38R S99

Aol2 Q17

g U
W 1, 2004 SRl mE SRS FAKCE
FoJ3k zFo](Method 1, p=0.364; Method 2,

p=0.100)7} gl1oH, W 30X frofgt Ajo
(Method 3, p=0.016)7} T2 At webr] WH 3
o} ol Mut S84} 27k} S78%k 2lols fofst

Source d.f. SS MS F P-value
Method 1 Subject 2 292.51 146.26 50.695 0.019
Operator 1 3.92 3.92 1.359 0.364
Operator X Subject 2 5.77 2.89 0.988 0.401
Repeatability 12 35.06 2.92
Total 17 337.26
Method 2 Subject 2 280.99 140.49 429.353 0.002
Operator 1 2.80 2.80 8.559 0.100
Operator X Subject 2 0.65 0.33 1.139 0.352
Repeatability 12 345 0.29
Total 17 287.89
Method 3 Subject 2 306.27 153.14 7449.920 0.000
Operator 1 1.23 1.23 59.700 0.016
Operator X Subject 2 0.04 0.02 0.160 0.851
Repeatability 12 1.51 0.13
Total 17 309.05

d.f. means degree of freedom; SS, sum of squares;
F.=MS,/MS,; F, =MS/MS ;: F_=MS /MS,

0s’? 0s’? 0s 0s

MS, mean square
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Total Gage R&R

Repeatability

Reproducibility Subject-To-Subject

Figure 4, Contribution of the variance components,

Table 2. Gage R&R Variance Components

Variance Component

Contribution (%)

Source Method 1 Method 2  Method 3  Method 1 Method 2 Method 3
Total Gage R&R 3.028 0.572 0.235 11.25 239 0.91
Repeatability 2,916 0.293 0.111 10.83 122 0.43
Reproducibility 0.112 0.279 0.125 0.41 1.16 0.48
Subject-To-Subject 23.890 23.367 25.504 88.75 97.61 99.09
Total Variation 269177 23.9384 25.739 100 100 100
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Figure 5. Number of distinct categories and intraclass correlation coefficients

Table 3. Results of Gage R&R

JUSRIIP0)) HONERII0)) SsePrIu]

81519t} (Table 3)
9] 45(Number of distinct categories)=

gA12=w o] ?Eﬁé Bk }* DPHE

Source Method 1 Method 2 Method 3

SD 'YSV' SD '%SV' SD '%SV'

Total Gage R&R 1.74 33.54 0.76 15.45 0.48 9.55
Repeatability 1.71 32.92 0.54 11.06 0.33 6.55
Reproducibility 0.33 6.44 0.53 10.79 0.35 6.94
Subject-To-Subject 4.89 94.21 4.83 98.80 5.05 99.54

Total Variation 5.19 100 4.89 100 5.07 100

Number of Distinct Categories 3.96 9.02 14.70

SD means standard deviation; '%SV', contribution of standard variation,
I%SV‘ = ( SDcach component / SDtotal variation ) X 100
Number of distinct categories = 1.41 X ( SDsypject-to-Subject / SDTotal Gage R&R )
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Table 4. Intraclass Correlation Coefficients (ICC)
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Mean

Method 1 Intrarater ICC 0.8661
Interrater ICC 0.8567

Method 2 Intrarater ICC 0.9903
Interrater ICC 0.9863

Method 3 Intrarater ICC 0.9952
Interrater ICC 0.9946

Range
0.8651 - 0.8671
0.7354 - 0.9250
0.9826 - 0.9981
0.9816 - 0.9926
0.9935 - 0.9970
0.9893 - 0.9992

ICC means intraclass correlation coefficients
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