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APPROXIMATION OF UROFLOWMETROGRAMS
USING MICTURITION MODEL

Kenichi Nishimoto and Shoichi Nishio
From the Department of Urology, Fuchu Hospital

Nobuyuki Hayahara
From the Department of Urology, Osaka City General Hospital

One hundred and two uroflowmetric curves obtained from adult men were approximated to
investigate the individual micturition quantitatively. We obtained a differential equation under
the hypothesis that the factors concerned with micturition are the vesical pressure as the driving
force and inertia of urine, friction resistance and elasticity of urethra as resistance. Using one
of the solutions of this differential equation, we could approximate the uroflowmetric curves for

normal and abnormal micturition.
curve from the differential equation.

Furthermore, we could describe the calculated vesical pressure

There was a lag in the phase of the calculated vesical pressure curve against the uroflowmetric
curve, which was considered to appear according to the resistance due to both inertia of urine
and elasticity of urethra. The mean value of the difference of the calculated vesical pressure during
micturition in normal cases was larger than that in abnormal cases. This suggests that it is
necessary to maintain a high vesical pressure during micturition in abnormal cases, to maintain a

small difference of the vesical pressure.

In conclusion, we approximated the uroflowmetric curves, described the calculated vesical

pressure curves and estimated them quantitatively.

(Acta Urol. Jpn. 41: 27-32, 1995)

Key words: Micturition model, Approximation of uroflowmetrogram, Vesical pressure curve

#®

RIERIEIIFREORER CERACERTS D,
FEAEHCLER LTV L L, RIEHEOE
VOB OBENSETT 7 » VHTH - foiesd, H
BOBMEH AT E A ETE e e RFTERERS
T TERTRE TR > TW5 B HHHEANT
HMETE LT TH Y, EHMOMEOBRERE 2T
& NTHERIRIBOZEAL2 S 5 D LERB LT 5.

RO DI FER 1 DD a2 v A= b2V
b EExHREFAEDLD, TR IVA DRI
RCRFHBAEL Lie. T OELRZFINMEY R

il

ERIL, FroBE YT 5 E EOBEKAEDNE
fbxmsz &b gL R Te.

POE FoR Y S

s LCBMHIEFERAI6H%ZEY, BRI HE
REELD 5 L2l Shic BHERESRBI666] % %t R
E LT, AF026I0 RIGHRIC OV TERE T - o
REFNEEFRNIRIBALE L 28 ST 5. JRIH
BRre—sn 120 0% A, BEEIT 10ml
AT DRERZAER L.

FHERBR i, EREIR & LCOBMAE & HEH0R
PIE L, T OMEERORBNZELDOER R



28 WRATE 41%

BELTHIRSE. ] LWIRRO D E R <7 r OBk
REFAEEL. BHAEE LTORRE (t) 03
KERWEA Lk, BHRE LT, READBEN,
BERIES, BMERO 3 oR R L. BEERER
RiE QM) o KENEL A L, BEEE
QM) HAIL, BMMEEHER T O BATOHR
BREATHE L, To2ENcBET 2 ENBERA
E PM) w&ELwiELsETROR () Aibh
5.

%%+RQ+%{Q&=P@) --------------- M
C,R,L: &
CORITRORN@EME UTHRS. MREIHS
BO¥T—RETHHDO T ZTREET 5.
Q(t) =1 (et —ee2t) + Bt (%—t) ............... [©)
LAB: EH, ¢=R/L, ¢=CL

4
a1=—¢+\/¢2_$
2

4
—_p— 2
ar= ¢ 4 &

2
AIE LR,C D&t L b 3oy o8n, 4
B3R @ DAZHER L.

KR RIHIED D, FOMBONMYBLERL
TWBEE (¢, Q) ORENRL T AEFEARLD, £
EERQ@QDELXERL, Rh2RECTRQOD 5
DRIE ¢, &y 2, A, B OELUE % g Uk, FHE
REED 7w 75 AR ER LTI 7. %7, 520
GEPBREIRD L, RQOELOREE, HAD 3
KRDOFEVPEBNCRETE, HE LOBERAED
BRI L A bhvte. 128, BERBIMREEDE (Po)
ZRETERLVOT, BNAECE/ s 0
ELTLAZI LR

Y — 7SR TH S R PQ) w3kl ko
BREBAR L EA TR EUTHETH S 2 &
P> T\ 5.

SENLEMC X B ELOERILThith .

= S

EHE LT, EED, BREEPRORD 1 floR
Vs TR & 5T o BME %Y Fig. |,
2 wmt. ¥krzhZho PV K, P-Q Xi, Fig.
3, 4 .

T100 iy LC ¢, b, B, A/B D#pd% Fig. 5
& Fig. 8 iwi®3. TI00 & 23 fEBEAehs » 7o

¥, TI00 & BEfRE (VV) & 0B % Fig. 9

1% 19954

P: relative value
Q: mi/s
30
25
20

a
-~ 15
o

0O Real value

30 40 50

Time see

Fig. 1. Approximation curve of uroflowmetro-
gram (Q) and calculated vesical pres-
sure curve (P) in a normal case (case

126).
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Fig. 2. Approximation curve of uroflowmetro-
gram (Q) and calculated vesical pres-
sure curve (P) in an abnormal case
(case 232).
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volume diagram in normal and abnor-
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Fig. 4. Calculated vesical pressure (P)-flow (Q)
diagram in normal and abnormal cases.
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Fig. 6. Correlation between TI100 and ¢. (r=
0.504, p<0.001) ¢: no dimension
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Table 1. Mean values of each parameter in
normal and abnormal cases.

Normal cases  Abnormal cases ?:lllgﬂ[: :i;la;t

[ 0.871£0.56 0.67+0.57 NS
v 29.9+16.7 40.41+24.4 p<0.05
A 17.6£11.0 25.9+22.8 p<0.05
B 0.30%0.17 0.070+0.122 p<0.001
A/B 1.1+ 4.8 25.5+14.9 p<0.001
T100 13.5%+ 4.3 30.6+13.7 p<0.001
(mean+SD)
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