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Bladder blood flow and lower urinary tract function

Naoki WADA, Hidehiro KAKIZAKI

Abstract

Recent clinical studies using color Doppler ultrasonography (CDUS) have revealed the influence of bladder ischemia
caused by bladder outlet obstruction (BOO) on lower urinary tract function and lower urinary tract symptoms (LUTS).
In 2003, Belenky et al. reported the increased vascular resistance of the internal iliac artery represented as the resistive
index (RI) in patients with severe BOO. In 2007 and 2008, there were consecutive reports about bladder ischemia in
patients with benign prostatic hyperplasia (BPH). Bladder RI was improved overall after medical therapy with alpha-
blockers and surgical treatment of BPH (transurethral resection of the prostate: TURP). However, persistent detrusor
overactivity after surgery was associated with persistently high bladder RI with subsequent reduced perfusion. We also
studied bladder ischemia using CDUS in patients with BPH. Our studies showed that 1) bladder RI correlated with BOO
grade and prostatic volume; 2) bladder RI was improved after relieving BOO by TURP or 5-alpha reductase inhibitor, but
bladder RI after medical or surgical therapy was less improved in patients with persistent overactive bladder (OAB); and
3) less improvement of bladder RI after medical or surgical therapy was associated with remaining BOO or higher
incidence of hypertension (an arterial sclerosis risk factor). Simple and more accurate measurement of bladder blood
flow using ultrasonography would reveal the long-term impact of bladder ischemia on LUTS and the reversibility of
lower urinary tract dysfunction and bladder ischemia after medical or surgical treatment.
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R A B U e WREOERRAE (100 - 150 ml F2FE)
THIET AL & LT

4.1 TURP #iEOEEmtED"
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MR IZEEREE I E T DO OF M2 FERL L,
I R T BOO OREEZHE L 7.
[F54R]

& BE OMTETEME R1IX 0.56 £ 0.09 TH D,
age-matched @ LUTS 07 i fR B (10 % -
0.44 + 0.04) ®EEZ (104 :0.40 = 0.10)
LB LAEEICEMETH -2 (Fig.5). MEio
BERE RI 1, BIZARARE (prostatic volume: PV)
2560 ml Ll E 0 BEEET 60 ml KD BEFIC
HAREZICEMETH -7z (0.60 = 0.08vs0.53
+0.08, P =0.008). 7z, WERITHIETH
sz X 72 BOO A& E 0 BE R T, BOO »°
WEEE D b PSS FE O BB L B LR RIS
EIIEETH o7 (0.62+0.09 vs 0.53
0.08,P = 0.017) (Fig.6). TURP#3 » AT,
BERERIZA =S E LA (0.56 = 0.09 = 0.45
+£0.09, P<0.001). 20D OABHEEE (21
&) ¥ OABBFE (124) & CTHEMRI DKL
EREA T A L, OABHEHTHREIZRIO
ERENKE P o7 (OABHER vs OAB
FEBE:0.14 = 0.09 vs 0.07 = 0.10,P < 0.05).
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Table 1T TURP b L < 13524 251 FIZ X5 OAB %8 & OAB FEAFHE CORRIVE
B

TURP |2 & 5 iHE Fay A7) FIZ X BIRHE

OAB FRAFHE vs

OAB F& 4+ OAB {5 OAB J4C OAB FEfF OAB {H%&
0.07£0.10  0.14**%0.09 JEEIbE RI 2358 0.05£0.09  0.10**=£0.04
67.8%7.6 73.5%6.4 i (5%) 73.8+5.6 732%73
52+30 55+22 EIRRTRILRARRE (ml) 71+28 61 =30
YKES
16 2614 ?ﬁﬁéﬁéfiiaé§%°imn ol=28 s
21.5+7.5 21.4=8.0 G HEET TPSS 209+7.1 14.6%+74
8.7+6.4 3.6%£3.9 HHE% PSS 158+7.0 8.8%+56
35+1.2 42+12 TRIEAT 2R 34+14 27%15
NA NA BRI HEE 23+13 1.6%* 1.1
BAEE
67% 24%*" I 55% 30%
33% 19% =R 25% 10%
2% 19% PRI 15% 20%

IPSS (EIFSHIVBERA 2 T) © 7 OO)TAIS)?%?H(% EEl. RS 35 ATEHMIIL, BWwIiTEhE
RPENT L 2 EIRT 5.
FHZERE « WIERFHA CHIE SN 5 T fﬁﬁﬁs%ﬁiﬁ@ﬁr@ (Schifer grade).
0~ 6BWTHMEN, 6P RIFAENEETHLILZERT .
NA: no available
P < 0.05 % P < 0.01 : OAB B vs OAB THIHE

b 5T, HEEROWENA 50 DRI
#FE (PV) 2830 ml L E® BPH A& 304 %

EERA XD o7 (OABHERE vs OAB AT
PE=0.10 * 0.04 vs 0.05 = 0.09, P < 0.05).

W L7z, WREEIZE T2 AT FO.5
mg ZBMHES L, BNES%24EATHRE
Koz, PV O/, WIERITE ZE T BOO
DRELRER L. T2, T2y AT KB
BERIBTEE F 77 8E L AV OB RI
ZHE L7
(2]

Fa2 ¥ A7) FEMESE ORI X, PV
60 ml % cut off fEL T35 &, 60 ml LI EDEE
BT 60 ml RO BEFICHNEEICSMET
H-o7- (0.57 £0.05vs0.51 = 0.08,P<0.05).
Fa & A7) MBS %E, BRERIERIC
WEL, PVIZEEICH/D, WERKAEICS
75 BOO RAEICHEL. /2, T2F A
F) FHRSICXVERRIDAEICLELL
(0.55 £ 0.07 = 0.49 = 0.06, P < 0.001). 10
& (33%) TTFa¥ AT FBNESEIC
OAB IZZAITHEELTHEY, o 20% (67%)
TIIHEL DS D DD OAB DEA % RO
OAB {48 & OAB JERATHE & CTHERE RI DU
B BT AL, OABHEH THEIZRI DL
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FOMDOEEER/ST A —F — DB TIX, OAB
BEBETIET 24 A7) F&E5#%D BOO D12
ENEEICwmro7: 2.3 1.3 vsl.6=1.1,
P <0.05). OABBERGEHTIEEIME (55% vs
30%) REARIMGE (25% vs 10%) DOREEEIL
Shno 720, HETIE A -7 (Table1 : Afil).
[(E%]
[l —FiE% 7z 2 20 B EFI T OBEHER D
5, TURP IZL AR LET 28 A7)
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TURP £ 72 % A7 FEEIZEB2{LE LT
EBETHAHZLIZBOODERTHY, TOE
WAk e LCERELOLEHEICES LTW5
&%Z%ﬂt EE, BOO IR 5 ERR
EEI9I23 > TURP 0 RIEDREE (F
w0n>@ﬁﬁrlyxTUb($ﬁo%>
WCHRBIFCH o722 b b ZFDT LS
INb.
— %912 TURP #£12 BOO 23 5 Z L34
Tk EZ 5N TWwA, TURP %12 OAB fEIR
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