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STUDIES OF THE NEW PARAMETER BASED URINARY
FLOW RATE CURVE IN BENIGN PROSTATIC HYPERTROPHY

Chu HaracucHI

From the Department of Urology, School of Medicine, Showa University
(Director : Prof. K. Imamura)

We studied uroflowmetry in 25 normal adult males and 100 patients with benign prostate
hypertrophy (BPH). We planned| a new parameter, named average flow rate increase ratio
(AFRIR), based on urinary flow rate curve. One hundred patients with BPH were measured pre-
sumed circle area ratio (PCAR) based on transrectal ultrasonotomography and performed com-
parative studies.

AFRIR was not related to voided volume of urine (VV). Although AFRIR in 100 patients
with BPH was not significantly different from that in 25 normal adults males, AFRIR in 20 pa-
tients with BPH, needing surgical operation, was significantly lower than that in 25 normal adult
males. We considered that AFRIR was useful for deciding on the surgical operation and these
levels were below 1.5ml/sec. AFRIR was correlated well with maximum flow rate (MFR),
average flow rate (AFR), MFR/VV x100, AFR/VV x100, PCAR and Ared, respectively. PCAR
correlated well with MFR/VV x100 and AFR/VV x100, respectively. Area correlated well with
MFR, MFR/VV x 100, respectively. From these results, it was presumed that AFRIR was reflected
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clearly to the condition of urine voiding.

(Acta Urol. Jpn. 35: 43-49, 1989)
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average flow rate increase ratio(AFRIR)
MR _® :
_Tmax @ (m!/m)
®=MFR : maximum flow rate
@=Tmax : time to maximum flow rate

average flow rate=—vy-
9 Mt

. voided volume of urine
Mt : time of micturition

AFR :

Average flow rate increase ratio
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2
presumed circle with
£ cm circumference

horizontal section of prostate
with maximum area

presumed circle area ratio(PCAR) =§

presumed circle area (S)=gx (L) ’

2n

S
° } computed by Oscon Gradimate SQ 3000 system

Fig. 2. Presumed circle area ratio
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BARGRABLHIZES ¥ CoOBM (time to max-
imum flow rate : Tmax) @) CBHRLIIDTHS
(Fig. 1). ZrRiREHoly 2y () 25k
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BHIED E TOMMTHR LI b OR FHIMRITR &
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e,

{FARE B (PCAR) AL HY OFFERHE,
REBAB SN B EE Y AV T8 b h IR KRISZ
KW & OEif{% Oscon-Gradimate SQ-3000
system FVCHEB L, Zhed Bl L (Fig
2).

HIBRESE S TEE (Area) 1%, ¥3 Fr8 8
ERERER » 7 — F VR ER L, KRB ARERE
AIEERB S A\VC 20 ml/min OEIE CREED AR E
AL, #F5F—F1% lmm/fsec OEETO EHED
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Oscon-Gradimate SQ-3000 system % F\CHEH
L% (Fig. 3).
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1. EERABTFBLEOTGNRAE

EHEBRABFBLEORER 9 ml 28 425ml, F
#2321 ml ¢, EHMERZEE 1.27 ml/sec? 525
7.48 ml/sec?, F# 3.56+1,70 ml/sec® TH - 7= (Fig.
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BHTHBE, r=0.18 CHESBIRIZch -7

2. HRIBIRXESRE 100 EOFEYMRREICDNO
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L RE & 0EBBIRI oW T

(1) FHMRRRLRE
RE (XD &SEHmRER(Y &) oBifk% Fig. 5

---FPUL-~>

Area computed by Oscon Gradimate SQ 8000 system

FPUL : functional posterior urethral length
UP max : maximum urethral pressure

Fig. 8. Area
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EaRLE. REIX 128ml 25 452ml, iy 214.8
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Fig. 4. Correlation between average flow rate
increase ratio (AFRIR) and voided
volume of urine (VV) in 25 normal
adult males
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Fig. 5. Correlation between average flow rate
increase ratio (AFRIR) and voided
volume of urine (VV) in 100 patients
with BPH
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Fig. 6. Correlation between maximum flow rate
(MFR) and voided volume of urine
(VV) in 100 patients with BPH
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Fig. 9. Correlation between average flow rate
(AFR) and average flow rate increase
ratio (AFRIR )in 100 patients with BPH
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Fig. 10. Correlation between average flow rate
increase ratio (AFRIR) and
maximum flow rate L
voided volume of urinexmo in 100
patients with BPH : ‘
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Fig. 11. Correlation between average flow rate
increase ratio (AFRIR) and
average flow rate .
voided volume of urine < 100 in 100
patients with BPF
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Fig. 12. Correlation between average flow rate
increase ratio (AFRIR) and presumed
circle area ratio (PCAR ) in 100 patients
with BPH

& oHBIEIfRIZ oV T
SEHNRHER (X)) ERBOEREL (YED Lo
BAtE% Fig. 12 wiRlLic. FHMRERT RO
&<, 0.33ml/sec? # 5 13.00mlfsec?, FE# 2.85+
234 ml/sec? TH 5. RAAMHEBELIX0. 47250.95
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Fig. 13. Correlation between average flow rate
increase ratio (AFRIR) and area in
100 patients with BPH
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Fig. 14. Average flow rate increase ratio (Mean
+8.D.) a: 25 normal adult males (3.56
+1.70) b: 100 patients with BPH (2.85
+2.34) c¢:20 BPH patients before opera-
tion (0.96+0.61)

BHTED & & <, 0.33ml/sec? p5 13.00 ml/sec?, ¢
¥ 2.85+2.3¢mlfsec? ThBH. HFRENERRT
EHIZ 92 mm? #5705 mm?, Py 298+123 mm?

TH-otc. FHMRAR &SRB R T ER &
oIz, Y=-13.5X+336, r=-0.26, P<0.0l
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3. ERBABTFEELHIRERERE 1008L
DR O LB

EEBRABTF25EOFH MR 1.27 ml/sec? A
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Table 1
25 normal aduit males
AFRIR and VV r=0.18 NS
MFR and VWV r=0.84 P<0.01
AFR and VV r=0.80 P<0.01

100 patients of BPH

AFRIR and VV r=0.14 NS

MFR and W r=0.55 P<0.0t
AFR and VV r=0.44 P<0.01
AFRIR and MFR r=0.67 P<0.01
AFRIR and AFR r=0.46 P<0.01
AFRIR and MFEX100 r=0.53 P<0.01
AFRIR and A7-x100 r=0.46 P<0.01

AFRIR  and PCAR
MFR and PCAR
AFR and PCAR  r=—0.12 NS

MP-X100 and PCAR  r=-0.35 P<0.01
AREX100 and PCAR

AFRIR and Area
MFR and Area
AFR and Area r=~0.15 NS
MEX100 and Area r=—0.20 P<0.05
AFA-%100 and Area r=—0.13 NS

FRTRIEAIERE 10080 5B, 20 ZINFE
TLTCTERREN BLYRA (TUR-P) 5% Wik
BIZIR T2 1T Lichd, FHlfT#04 oMo
SEEIRFERE 0.33 ml/sec? #52.74 ml/sec?, Fiy
0.974+0.61 ml/sec? THBH. Thb i ¥ LDHT Fig.
14 @R Uie. EERABT 25 A LANIRIEATERSE
1004 & O EREZ b - 1o by, EBRRAST254
& FR BT L BIEXERE (FMHED 208 & o/
iz P<O.0l CHEZENFELL.

% z

SEEZELICH T £ — & —FHMEHEK (Fig. 1)
X, BARERY, BHRBAfA) GRARMERLE L
EBHETORBITR LD TH S, BARKRY
B3 ETCORDORBBROENMOFHEHB DT, b
x5 EHEE (RER) LEE (EEMRTEER) 0
RT3, T bR MRTREBERIRE ()
AR EERF THLb L TWALELS.

1. FEEMRERE, BRELUTFSRERERES

DHEBEBRICONT

RERITRE 150ml 25 200ml P ECiziziE—
EDER E DD, ThUTORETIE, FRERIRE
L BB E BT B b DN S\ D, EEDOSEOK
FTIL, Tablel ¥ LT L EHRABTF, Wi
MRIEAERE O WTHhIZ BV T B AR XOEHR
WL E L ARBIRIR A A Lic.

—HPEMRIEREERRABT, WLIRIEAER
FOWTHIZE T b RE & OHRBIBIRIIEFTE L

> 7.
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2. BiTEs IRk fEM & 1008 OTFHMR HEL D
T :
) FHIMRHR & Bk X CEHRER & OB

BAfRiz 2o\ T

SEHIIMRIER & B AR L OEHRIE 0 HBEER Y
»THBE Fig. 8,9 L0 Table 1 mmTT&L
WR b EE oMM EELE. B, RABX
CEHRIRILRE L HBIBIRE AT 5 (Fig. 6,7)
DT, FARWE+REX 100 3o X OEHRTR K
B X100 & FHIMRHR 2 OEBIBIFEL 2D TH
2%, Fig. 10, 11 X 08 Table | wRT LT
A BEOMHBBGRIFE L.

BRI B & Chivh B (A8 FIE Rt & RAR TR +
B X 1003 & OSEHR TR + R B x 100 & D AHBIEIHR
B R THIA (Table 1), FhFEh r=-0350P<
0.01), r=—0.31(P<0.01) T ThiHEDOHHEE
B A L. ShIIMELSY ofEL—&KT5: L
2L, EMAEELERAR XU EHRER E i
rhth r=-0.15 r=-0.12 TWw$h HEBY
FRIZFEFE Lishs » 7.

FLERRENEHRTER L, BARMR-RE
X 10035 X OSEHR IR+ R E X 100 & D HEBIEI R % &
THizh (Table 1), BRARFE-RE x 100 & O
Tk r=—0.20(P<0.05) CiHHHBIBAERASIEZE LTS,
SEHRFE -+ RE X 100 Ofliciz r=—0.13 T
BIfRIL /b o fe. EHEERENERE TEREEX
B LIOFHRER L ORI, BARKKE OR
iy, r=-—0.30(P<0.01) CHiHBIRIMGRY FEAEL:
2, EHRFER & ORI X AEBIBIRIR ehs 5 T,

Q)T IR & FA8FIEE & o HBIE i o

VT

MBS A TESB&OTRE, FTIROIEA
DREW X > TEAM» LAY~ EETBH, AL
5P B 0EHOE Y AN Bl THR TR RA
FmEB (Fig. 2) #FR L, FENERLLIE
RELTISHBELIEES.

SEFIRIBAERECOWT, EHMRRE L
HEAEEL S ORI OBfRY A7, Fig. 12, Table 1
EFRTZEL r=—027(P<0.01) THEDWHIEIE
BROFFE L.

()RR & HMEEAEMR TER & O

BYRALRIZ DT

REMERIZE RGO IERB 175 HEY
BFELLOTHD. REREMRIOHING <5
A= — LT, —H TR RER & BRERE
PIEEDS iV b B & 28 H\ s KW, Kondob®
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W BT RENESS TEH (Fig. 8) 1537
A= g —BER UV, BERENESS TEEEE
HRERCHY TS 850 RENERE T OEE LR
Db DTH Y, BIERSEE O HECKRTINZ—33T
B. KIUP vk, BREREPSEME T EEEINIRIEX
EERTERTHEMT S & v, Kondo B¥1%,
H U INIRO BB SR ERESE TER L X<
FEBET B LB LTS,

A BRI IEATE B O\ CTRRINR TR & 41
BRI T E & ORI MRE #ET Lica, Fig.
13, Table 1 wRTTELL, r=-0260P<0.01) T
BEOYHBEEAIFELL.

3. TFMRAEEOHIIBEARERES & EERAS

FHEOLE ,

WZBIEAFERE R L CEERABTFHOFEHMR
WRYE LT Fig. 14 R L BIZIRIE AREE
B 100 FIDEIIINR R o E#ix 2.85+2.34 ml/sec?
C, EEBABFOFEH 3.56+1.70 ml/sec? & H#k
LEBEZR I ol. 205 bHREEORE 1R
&, FWRIT - T EONL20MTH »Tehs, = OFME
FI0FIDFHNT 0.97+0.16 mlfsec? T, EERAS
FRL B P<00l T, BEELRLL.

SEOKE D SFHMRER 1.5 ml/sec? LITRF
WECHTH D L E 2 bhic.

Hirgic, B EThHRVLC ETHHA, HRESE
AHAY, RRRMBELEL - O TERD »FL
BIPAFEREAE, S EORISIIRIEAIELES) 100 Flois
kS Fhtvine,

L] Bl

REEBBCOWT, FL 2T £ — 2 —EHMR
WREYEL L, FIRIEAEEA O MR ER 2
WTHRRER oo T,

1. RE & xHEBIBRIFE LRy

2. BAR JORHREE, EMERL ®%K
EHNEMGE TER /RS L, HBEEEGRYETS.

3. EERABTRIL, FHETIREAERE

B (FHE) CHREBCEERRL, FEMRERED
3E 1.5mlfsec® ITRFEHRBEHALELD Mo

BERLCHcD, ABETLHEE, LB B
M, SN—BRECRHORAERLET. /. @EHER
Wik BEEHELCREN LET.

REARXOBERD, FHEDRPREFNELRLICED
THHRLKL.
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