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Abstract

The purpose of urodynamic investigation is to determine information on the function of the urinary system. One of
the most frequently used measurement procedures in urodynamics is filling and voiding cystometry using invasive
method. But in this method transurethral catheter is use and it makes patients uncomfortable. The aim of this study
was to implement the system that could evaluate the function of urinary tract with noninvasive and comfortable
method. Therefor in this study, a sensor and measuring system were implemented to measure uroflow,
urophonography and noninvasive bladder pressure signal during urination for diagnosing the LUTS(lower urinary
tract symptoms) using noninvasive method. The implemented system compose of the sensor parts, signal
conditioning parts, system control parts using FPGA and PC monitoring program. For the evaluation of the
implemented system, the simulation of system’s control part was performed and the model system for the lower
urinary system was designed. From the evaluation of the model system, the mean error rate of the uroflow
measurement part was 1.08% and coefficient of variation was 1,48. And the mean error rate of the noninvasive
bladder pressure measurement part was 2.41% and coefficient of variation was 2.81. urophongraphy signal analysis
was accomplished in a time domain and frequency domain. Average RMS power was used in a time domain analysis, and
MF was used in a frequency domain analysis. From the evaluation of the model system, average RMS power and MF
was dependent on the occlusion degree significantly and median frequency range of 60 ~ 160Hz was correlated with the
occlusion.
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Fig. 15. Parameter of the uroflowmetry.
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Fig. 27. Characteristic curve of the uroflow
measuring part.

E 1 7H8 253479 S41% BAA,
Table 1. Measured values and statistic values of
implemented uroflow measuring part

125ml/s 18ml/s  25ml/s  265ml/s

Mean 18701 2,784 35198 41549
SD 0.0667 0.034 0.0182 0.0315
Eav 00476 0.0246 0.0121 0.023%
Eav(%) 25476 0.8821 0.3442 0.5650
Ccv 35666 1.0909 05158 0.787
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Table 2. Measured values and statistic values of the
implemented pressure measuring part.

Qom0 4emt0 Semi0 DemH0 100emik0 1m0

Mean 4838 260 008 1418 208 X
SD 138 2497 2802 P31 SN NV
Eav 1052 274 231 AL HL 6170

Eav(%) 243 246 24 23 28 235
Ccv 39 2 20 2B 2W 27

43 855 54 971
431 85+ ARP #4

AA 9 F-22AZ A3 APFAE o] 83 UYH 2
2 30cmH0% 70cmH09] 43FolA #HYe Ake] ©E 23
2FES ASS e e 84 9 2/ FFHEA
A2 (average RMS power, ARP)2] &3I4 S #Asgen, 1
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Fig. 28. Trajectory on the uroflow rate and ARP of

the urophonography variation according to various
occlusion degrees.
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Fig. 29. Trajectory on MF analysis result of the
urophonography according to various occlusion
degrees.
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