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Abstract

This study is to increase the accuracy of the diagnosis of benign prostatic hyperplasia by presenting a
method that can accurately measure the residual urine amount of the bladder by using an ultrasound
image, Agar powder, Propanol and distilled water were used as materials for making a phantom, In order
to measure the volume, a 10 m{¢ cylinder, syringe and beaker were used, The image was obtained by
scanning phantoms produced into six shapes, Each constant value was obtained by using the expression
designed to measure the residual urine amount of the bladder and was compared and analyzed, The
measuring method of Bladder volume was presented and a constant value for each shape was obtained
and five observers measured it five times, According to the results of clinical application, the errors of
Ellipse—beanbag, Shield—shield were 11,0%, 18,2%, respectively, Constant values depending on the shape
of each phantom were presented in order to accurately measure the volume of the bladder in measuring
the amount of residual urine for the diagnosis of benign prostatic hyperplasia, The accuracy of the
volume using this was verified statistically(p » 0.05). Therefore, it is considered to be useful in

diagnosing benign prostatic hyperplasia by using the ultrasound imaging measuring method presented,
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Figure 4. The fully emptied bladder after urination
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Table 1. Observer’s correlation coefficient between ultrasound measurements and volume of the phantom

Trianglel Triangle2 Chair Ellipse Shellfish Shield
-square(55) -molar(70) -square(88) -beanbag(60) -shellfish(86) -shield(60)
Ob Mean p-value”™ Mean p-vaue Mean p-value Mean p-value Mean p-value Mean p-value
a 54.89 1.000 7813 0000 8313 0998 59.88 1.000 84.09 0.903 59.33 0.244
b 5575 0.836 7483 0003 8612 0001 60.37 0.980 88.08 0.285 60.68 0.069
C 53.45 0.068 6636 0004 8807  1.000 59.60 0.996 82.85 0.052 59.02 0.699
d 5453 0.865 6683 0001 806  1.000 60.21 1.000 86.30 1.000 59.79 1.000
e 56.75 0.006 6553 0000 8961 0395 60.23 1.000 89.20 0.060 6148 0.051
Ob: observer
“actual phantom’s volume (mg)
""p-value by one-sample t-test (p>0.05)
m. Z2u WEA5 A 60,23ml, 1,0002 WA AA Y BHEE
60.06m o2 S, AA HH EFH= A
Trianglel-square W¥ 9| #FA}o| M2 Z3J1 0.4m0(0.67%)%] 227 YA FYFELS X4 0,980

A EAEAT AA WEY By 7 fogES J&réx}
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0,003 TEA3)A  66,36ml, 0,004, TER40)A
66.83m¢, 0,001 TZA5A 65.53m¢, 0.0002 T2}
AAe) BFL 70.34mE SHEUL, AA WP B
3= A 8.13m(11.6%) 2 £x7 AL, SoTE
£ 2 0,000 |t}
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AA50) A 89.61m¢, 0.3958 AA e HFL 83.08%
SAEAL, AR HE Y %%%?Jrh 2t 1.88m(2.13%)
o a7t AR, FAFELS FH4A 0.001 ot
Ellipse—beanbag ¥ 9] J;_I-Q—X}O]] 2 zSou oA
SAEAT AA AHEe R 7 fogtEe BEA
A 59.88m¢, 1,000 FZR2014 60,37ml, 0,980 Tz
2430 A 59.60ml, 0.996 FHA4o]A 60.21ml, 1.000
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Table 2. Observers correlation coefficient according to the shape of the phantom

Phantom Trianglel Triangle2 Chair Ellipse Shellfish Shield
shape —square —molar —square —beanbag —shellfish —shield
p—value” 0.000 0.000 0.007 0.808 0.000 0.001

“:p—value by one—way ANOVA—test (p>0.05)

Table 3. The name and value of the constant according to longitudinal scan of phantom and transverse scan

Longitudinal scan Transverse scan Constant
Trianglel square 0.435
Triangle2 molar 0.391

Chair square 0.553
Ellipse beanbag 0.570
Shellfish shellfish 0.594
Shield shield 0.526
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