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A Study of Diagnostic Algorithm for Quantitative
Evaluation of the Stress Urinary Incontinence
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Abstract
Pelvic floor muscle is the main subsystem that maintains urinary continence. It is possible to diagnose the
degree of the stress urinary incontinence(SUI) by evaluating the contraction pressure of the pelvic floor muscle.
Bio-signal measurement system was developed to measure the contraction pressure. Diagnostic parameters
were drawn out by analyzing the measured data. Statistical evaluations were done to classify the all subjects
with five groups each has similar characteristics. SUI diagnostic algorithm was implemented to each group
separately. The accuracy of the algorithm was about 78.9% and utility was confirmed by clinical trial.
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Key words - Pelvic floor muscle, Stress urinary incontinence, Bio—signal measurement system,
Diagnostic parameters, Diagnostic algorithm

| M= @A QAN BGHRAF) BR NFOR AeH
£ Stamey9 YFEFA wEw EddedweS 1
BogeATe AHe sAY £o u s drol ek Gradelj Grade2, Grade39] S‘i}ﬁli %
Bolo] A=o Wy gte] Zrbsle] & &S A FHH, a4 Ao wep A5y £33 H=
sl a% HAY BT AXA =D u AFo] WA 9o S3]-[6]. oleld EohdeAFe] dEAHd
st AWo=m AA a4 70~80%F AA st A wew odwb A 2o AA7E A
wwk 4del A B9 ol ol gAAM wus R A e
s B oA FwolEe AR B WA, FwAes A4 Ams 14 J5e e
obslm W7 Qwst (AWM &% Adlo] s st AAHAL AT FF rEE AW FE
= o] =g wleluH1]2]. gelate] et d= HAF So] vk 2H9F3
AAbE s aRe 7led deel Wwada arxdof
« QAL o] 8 et 29 Jl5e Brhstel wmsls Pl Awets 3
(Dept. of Biomedical Engineering, Inje University) Wolth, HEAHFH AAHA, H=HdA 5oz gels)
* 41 Az} (hhchoi@inje.ac kr) 7] e strame] Aty s JHE A
$e52 H:20084F 3 18H, E1E5E 1 H:20084 61 1H Hog ot F glom, e AFF o] A

(87)



14 EREELE

Sie)

N

il
¢

QA Bae] Sl ohste] olate] Fu
E MY Fete]l x}o)
I

2

b rﬁ
L)

fo o
N
gy

o
o d
X0 Xl oo

} A ﬂJrE}UlEi 51
FAre] Aefol whetx

o) #Azel
g slofof gl
/é%o }:ﬂxvl

| 2

o 2
o2

o b

o g
2
o
ol¢
ol

B3
o
2L

> |

o ko ox hU

of
f X
o
i)
v
ru
o

ol
o?L

Qe Awol wEA AR

) 3}3) Ztho-

Bl =1 = ey (ol B 64 NN LA Wy UH
FRATY 4

il

X

i 1ru

of
-

nﬂ’__ﬁ
o
2 o
)
111

e fo 0
i
g,
2
~
fr
I

o2l

o ol
o
n)
i
1 fo

%
32
e
o
—_>‘J-”4

o]

12 o 2 1% o 8
)
ol
2

S
ich
N
tlo
)
w
ol
ol
&
Y
U
Ul

il
o
o

v V=

T o9
R
e
o,

2 W ok o

oy 52
it
[0
-

32
v

A

o

i

o

fin)
O
x 2
o

BN
e
o
32
o
=
ol
X
4

ox flo 1 o2 o
P,L‘
2
o
=Y
o

[HUBNCY
=,

Jo

lo

o

lo

o,

_\1‘_( =

_O,E

=l

mlmg_ﬁ_
)
=,
o
lo

M
i
[o
i
Mo
Eiil
ol
¥
v

AANE 4 A= Ao =55t
o] A7)k WaE FAst 5] 91d RHow
AEHR e, IwbA2e] #5499 42 9 A
Az 85 st=sglolel FA4E dolEe] 4S5 9
o AZEJOR FAEAL 19 12 AANE S
4 Az=ge E52E et

AANE B5 st=dols A o s =
A o] s=5Ee iAo 4T 5 e T4
AAet FAAARZEH A Frle 4¥s 1Y
o] Av|= WEsFE GHAA, w2 F55
2 RS A7) fste] doleE PCx Hddst
© dele dAEduE FAEAT. FAAME A
T AR Hol SlolAd FAPATE kA TE 58]
oAl WRe] 7] hEs FRE Fote] fi=
et/ "vp @A $55bee 5~20kPal]

(83)

=4 (Journal of IKEEE) Vol. 12. No.2

[ 2 | W
o " il
Woe
N o9 O

sl
[l

" M
2
o ol
1o
I8 R
et
ol
ol
2
i)
E
r_>.i

2 HU ot Mo
Lo i ol

‘Balloon Sensor Pressure Sensor |
:f}ﬁmnlm i ‘ 'Prmsnm - Volts
ﬂg]llil pressure .
e Absolute Pressure
DAQ pad |
MmﬁummentMode *ADC
* Analysis Mode * 10 Sample/sec
* Diagnostic S/W * Data Transmission

Fig.
gl

1. Blockdiagram of the bio—signal measurement system
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Table 1. Independent samples test
b 1. 3¢ A% 47 - S92 4%
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Variances eans

F Sig. t Sig.

MAX  baual variances (33 847 3839 001
Pressure Eg#aalsgfrrgggces 3847 004
Diff wdual variances 1635 214 6260 000
Pressure Eg&‘ﬁg!&‘ﬁéﬁces 5435 001
Reduce Paual variances g ge5 007 -1.742 095
Rate  Pual Samagees 3025 006
Main,  dual variances 13682 001 2551 018
Time  Boual Sariagees 3983 001
Area Faual variances 1 700 205 7630 .000
Equal variances 6132 001
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Table 2. Agglomeration schedule
2 24 B4 A% - 248 9RE

Cluster . Cluster .
Stage Combined (é(i)grliftIS* Stage Combined %?:é?g

1 2 1
1 23 24 .001 13 3 5 332
2 18 23 .009 14 1 20 397
3 10 11 .026 15 12 25 476
4 12 15 .044 16 13 17 .600
5 16 21 .064 17 2 739
6 7 22 .084 18 1 .906
7 17 18 105 19 1 1.165
8 3 4 127 20 7 13 1534
9 152 21 7 10 2.031
10 16 183 22 1 12 2.889
11 19 .226 23 1 5.459
12 12 14 272 24 1 7 9.772
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5. Dendrogram using Ward method
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Table 3. The results of the cluster analysis
i 3. 4 B4 A 349 5 4 59 £ F
Group Case
Group 1 2, 3,4, 5
3 Grade Group 2 1, 6, 8, 9; 12, 14, 15, 16, 19,
Analysis 20, 21, %5
v 7, 10, 11, 13, 17, 18, 22, 23,
Group 3
24
Group 1 2, 3,4, 5
Group 2 1, 6, 8,9, 16, 19, 20, 21
o Grade e 8 12, 14, 15, %5
Analysis
Group 4 7, 13, 17, 18, 22, 23, 24
Group 5 10, 11
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Azpel AAolA e At FAsA yEelsio,
21.1%(Normal: 1/5, Gradel: 2/8, Grade2: 1/6, total:
419964 o2 Z237F YERTh if 4= 845
duElFe 484 FrF 4945 vERSLT

Table 4. Accuracy evaluation of the diagnostic algorithm
4 A% gunEe 4y @)

Diagnostic algorithm Accu-

Grade Grade Grade Grade TacY

Normal 4 007 710 91 99 (%)

Clinical Normal 4 1" 0 0 0 80.0
te;llca Gradel 0 2 4 2 0 750
Grade2 0 0 1" 3 2 83.3

Total 78.9

* false—positive diagnosis
#% false-negative diagnosis

Table 5. Accuracy comparison with Urodynamic tests
E 5 89Fs Ak A Al

Accuracy
Sensiti—
vity
80

90

Evaluation methods .
Specific
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closure
pressure
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metrogram
Pressure
transmission
ratio (90%) Proximal
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pressure stress
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algorithm
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X

90 %
64 %

X

Urody -
namic

7

X

Coughing 100 %
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45
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9 %
38 %
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