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Implementation and estimation of the noninvasive vesical pressure
measurement system for diagnosis of lower urinary tract symptom

Do Un Jeong’ and Gye Rok Jeon*

Abstract

Lower urinary tract symptoms (LUTS) affect self-assessed quality of life. The prevalence of LUTS is commonly high
in the elderly. The purpose of urodynamic investigation is to obtain information on the function of the urinary system.
One of the most frequently used measurement procedures in urodynamics is filling and voiding cystometry. But in this
system transurethral catheter is used and it makes patients uncomfortable. The aim of this study is to implement the system
that could evaluate noninvasively the function of urinary tract. A new system has been developed to analyze urine flow
rate and vesical pressure during voiding. These signals were recorded simultaneously and transmitted to a PC. For system
evaluation, a model for the lower urinary system of men was constructed. From the evaluation of the model, vesical
pressure was correlated with the occlusion degree. In a pilot study with five male subjects, maximum of standard deviation
was 1.26, error rate was 3.49 and coefficient of variation was 3.48.
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Fig. 1. Block diagram of the implemented measuring system.
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Fig. 2. Photography of the uroflowmetry part using load
cell.
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Fig. 4. Block diagram of electronics circuit for the uroflow
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Table 1. Specification of the uroflow measuring circuit

Parameter Specification
. Uro Weight 638~766
Gain
Uro Flow 1014~1217
Low Pass Filter [Hz] 10.61
CMRR [dB] 106
Output Voltage [V] 0~5
Input Impedance [Q] 10
Output Impedance [2] 0.1
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Table 2. S pec1ﬁcatlon of the bladder pressure measuring
circuit
Parameter Specification
Gain 638~766
Low Pass Filter [Hz] 10.61
CMRR {[dB] 106
Output Voltage [V] 0~5
Input Impedance [Q] 10"
Output Impedance [Q] 0.1
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Table 3. Measured values and statistic values of the implemented urovolume measuring part

100 ml 150 ml 200 ml 250 ml 300 ml 350 ml 400 mi 500 ml 600 ml

Mean 676.4 978.3 1244.5 1586.4 1886.2 2188.9 2453.0 3086.6 35522

SD 3.7 5.4 8.9 8.2 9.7 12.0 16.2 144 17.3

Eav 33 4.8 7.9 6.8 8.5 8.2 12.2 7.8 14.1

Eav(%) 0.49 0.49 0.64 0.43 0.45 0.37 0.50 0.25 0.40

CvV 0.55 0.56 0.72 0.52 0.52 0.55 0.66 0.47 0.49
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Table 4. Measured values and statistic values of implemented uroflow measuring part

7 ml/s 10 ml/s 13 ml/s 16 ml/s 19 ml/s 22 ml/s 25 ml/s 28 ml/s 30 mi/s

Mean 795.8 1246.3 1597.5 2059.7 2420.0 2723.6 3085.5 3509.9 3710.0

SD 19.1 18.6 25.6 29.6 37.5 45.1 54.9 56.3 64.1

Eav 11.74 16.76 21.51 27.60 33.31 38.55 44.57 47.68 54.10

Eav(%) 1.47 1.34 1.35 1.34 1.38 1.42 1.44 1.36 1.46

cv 2.41 1.49 1.60 1.44 1.55 1.65 1.78 1.60 1.73
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Table 5. Measured values and statistic values of the implemented pressure measuring part

20ecmH,0 30ecmH,O 40cmH,0 50 emH,O 60cmH.O 70 cmH,O 80 cmH,0O

100 cmH,O 120 emH,O

Mean 433.58 608.51 926.09 1039.28 1285.85 1441.63 1706.96 2080.86 2621.27
SD 13.84 18.56 24.97 28.02 38.68 39.31 50.54 57.76 72.28
Eav 10.52 14.95 22.74 25.37 31.13 3443 41.20 49.63 61.70
Eav(%) 243 2.46 2.46 2.44 242 2.39 241 2.38 2.35
(Y 3.19 3.05 2.70 2,70 3.01 2.73 2.96 2.78 2.76
o AES AZSHATE 71N ANG Aol o] Tk 22T 0emH,08] FHONME 32mme] 4,
Hel 20314 W 24g FYSHAOY, 34 AoE 90 emH,08 YA 34 mms] FHS <AHEL
29 100 ehRlch, 223 4 ASE B W oF lomlsecd] R4 WA 5 Uitk 0|9} 7e
o 714717} 21401, HHe] ~6242) BA FAL - APL Fato] AMe] EAlshEiekE PR EO.
SSlITh e LFSYY Bk FAB PHOR W W P WT Fat ado] UEhd & 918L 3
PUUTR ARGE WAAROM, B Ak s R oh I3 S5k B YL AT
3 59 heR e, W ejo2 AN PEsl F40 HsEe ¢ 4 Atk

3.2, HEAIES) 24 HIt

sHE-a2A AAE Fkstr] 98k wgule Al e
7FeA B EFRAEE Hsh ) fete Q1A o 9fY
I H G QI7IslHA Q.4:0] HELE AZsAT ol 8
ste] WA 30, 50, 70, 90 cmH,02) 4L ¢l7}ekA
th 2ol zhzhe] fEelA 0, 1, 2, 3, 3.2, 3.4, 3.6,
3.8mme] HAE FHLAFHM 255 AU o,
Az A= 29 1o YeRiSd.

Ay AaE A EH o] Zvigel ug) Q.40]
%_- ]. ]_o:locq Jﬂ}\no] ZJLO] [q,g}_ o__o /LA»@}_‘L_;
&S A 4 ok 29 1194 o) 30 emHL0
e Fo = ANMS A7EA] e He 852 o
Atk &A1 9 50 cmH,09] Fg ol A= oF
3 mme) #HA u° 1713 S me] 858 16 mlisecel

. = 30cmH:0
25 v * Loe o Stemil:O
A i R | 4 TocmHO
— . ¥ 90cmuH:0
= .
20+
;% L " e
—_— ER 3
E v ' -4 .
& - Fy
&
e 101 LY
=] LS
= "
51 IS
H
oL, : : . e
0 4

2
Occlusion Degree [mm]

3 1. 4E AN Aol wE ae] ¥sl
Fig. 11. Trajectory on the flow rate variation according to
various occlusion degrees and applied pressures.

~145-

olelet 91212 AlA) Yol HgsiR, o so] EAjsh
Ak Bab Vsl 23 B4 Wl Sake 9%
& e sael NE, & asAte) GRS Bet
ol Ao} WA A HOE LUTS WBE 9
3 e B7EA AME $ 2lozle) aed,
3.3. o7 ChAREolAle] Luar%sx*

SR EAE R sk
279l A4 A 9
slelatglom, ¥4
%z—ui ubc]—LHo ]
A g el =
0}04 A7}sl 20th A

Qgstel 5844 ngw 25g A Az
ek 48 Yo Axe) YHS Q1 F g A
80
3 60 4
2
£
@
‘é 40 W
4
b=
A
20
=
'
0
Ppre Pomax Ppre Pomux Pore Pomax Ppre POmax Ppre Pomax
Ob.1 Ob.2 Ob.3 Ob.4 Ob.5

8 12, ALE o &8 Wiy 4 A
Fig. 12. Estimation result of the bladder pressure using
cuff.

J. Sensors Soc., Vol. 15, No. 2, 2006



70

6. et

#4319 574

A=

& - AAF

Table 6. Estimated values and statistic values of the bladder pressure.

Object 1 Object 2 Object 3 Object 4 Object 5

Ppre Pomax Pore Pomax Pore Pomax Ppre Pamax Ppre Pomax

Mean 72.20 43.06 65.52 41.84 78.96 46.63 61.94 38.70 66.59 39.22

SD 1.21 0.87 0.68 1.46 1.26 1.18 0.75 1.16 0.83 1.22

Eav 0.91 1.50 0.51 1.56 2.07 0.87 0.53 1.02 0.75 0.79

Eav(%) 1.26 3.49 0.77 3.73 2.62 1.87 0.85 2.62 1.13 2.01

cv 1.67 2.01 1.04 348 1.59 2.53 1.22 3.00 1.25 3.10
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