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CLINICAL EVALUATION OF ISOMETRIC DETRUSOR
PRESSURE IN PATIENTS WITH BENIGN
PROSTATIC HYPERPL ASIA

Kazuhiko Nishimoto
From the Department of Urology, Osaka Medical Schonl

The subjects chosen for this investigation were 88 patients with benign prostatic hyperplasia who
proved not to have neurogenic bladder and 6 male volunteers without lower urinary tract disorders.
In addition to the conventional preoperative urodynamic studies, isometric detrusor pressure was
measured by the technique with balloon occulusion at the bladder neck. Although all 88 patients
had undergone either transurethral resection of the prostate or subcapsular prostatectomy and
routine postoperative examinations revealed sufficient canal formation in the prostatic urethra, in
23 patients (26.1%) a significant amount of residual urine was still observed and/or maximum
urinary flow rate was considerably low. A retrospective analysis of the data from this study sug-
gested that maximum isometric detrusor pressure is a useful parameter for the prediction whether
or not micturition is improved after the removal of organic lower urinary tract obstruction, espe-
cially in cases with low detrusor pressure during urination. Furthermore, measurement of the
maximum isometric detrusor pressure might be helpful in making the diagnosis of the clinical
stage of benign prostatic hyperplasia, since several different stages could be defined by the value
of maximum detrusor pressure during urination and maximum isometric detrusor pressure.

(Acta Urol. Jpn. 36: 19-26, 1989)
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BERBE & Rt B0 RRHAIE S L OCSAuBERY
FEoRIEx, s XOHEI08 B2 148 BoR
DTS L5 e HETiT -k, iuks, figkoRET
BRVED LI -BEL ICRBER HE S hich
STBETH LTI, HE6 1 A0 | EFOMCER
EHHEIT LI,

C1]) BFRGE & RiBRO RRFHIE

TCRHE IR TV 5 Hasegawa 5% Kitagawa
L2 OFERHEL TIT-72. 4Fr. Atom’s feeding
tube ZREFREANCBEREPIC 2 AFBL, —FHEEN
FRELTEN 7 VAT - — =i, fHRIEGKE
ARBELTEARE v IR ES L. BELIML
7ot 120 ml/min OMEREECHREKL BRI CEAL,
BRARBCELBATEARZ LD THREYS U, B
RGELREBRLABFRE L. ¥, HREER
RECOWTHRE L. HERGEBERAEDSE
BREXZLFNcfEE L, EBAER 20Fr. bal-
loon catheter ¥ EBRBEATCHEBLTANEL:. B
HI2~3EFEHRLCHTL, BRENRLDRVE
EE2¥B L (Fig. 1A).
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Fig. 1. Simultaneous measurement of flow rate
and detrusor pressure (A), measurement
of isometric detrusor pressure (B); Qmax:
maximum flow rate, Pyeimax: maximum
detrusor pressure, Pjgomax: maximum

isometric detrusor pressure

(1) %AMBERIE (isometric detrusor pres-
sure) DFE
Fig. 2 @R L7 X 5 &, 16 Fr. 3ways balloon
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Fig. 2. Scheme of measurement of isometric
detrusor pressure

pressure
transducer

catheter ¥ REANTEEDERCFE L, cuff Pic 5
ml OEFKEARTCEE L. #0005 b—F%
ErSvATa—v— B L TBRREZRIEL
fo. MBXBBRKEARE LCEARR v /CERL
Fo. BEEIM LI 120 ml/min OEE TREHA
CEBKYEAL, BARBCELCKRATEARLE
», b REy @ Ulc. BREFIC catheter FH
DB IBN B ER OV Tik, catheter %
B EF| L UBERESYEGRAE L. B EoFET
2 bhBERAE» CEBREYZ LW EYER
HHERBE S L (Fig. 1B).

73 RAKTIHAIBE 1w 12 DISA 2100 Urosystem
#{HM L, B2 The International Continence
Society® D& h EDEHE .

] g

XL LISSEERID 5 LFE MR BRI Er -1 d
o (10ml K#) iz 1281 (13.6%), BEVXEELLE
HDIL 7661 (86.4%) T % o BEE L 10~500 ml,
¥ 1071 ml Chote. TD5b, HERFBRY
BOIIERE 2060 (22.7%) THbH, FORFREX
10~450 ml, £ 902 ml Th-7-.

Fig. 3 1 BPH 88fEflic o\ THBI D R A R
BX Quex) OFLE 21 d0THS. HEBHO
Qmax 11 23.5+7.7 (mean+SE)ml/sec ‘ChH -7-.
BPH D Qmax OFHELHTEIA 5.6+2.7 ml/sec,
FiH 13455 ml/sec ThH H, &HE dHFED
Qmex IMFRNICHARTHEIMLICA, FoE 15.8ml/
sec GFBHFHD mean-SE) LLEod d o % IkE],
8.1 ml/sec (WBFED mean-2SE) Ko % Mk
el &5k, TokeE) fhxostl (31.8%), Idkak
] Ph1481 (15.9%) Thote.

Fig. 4 1 FHaiH © BESFRHE (Paermax) o
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m2/sec BlE TR LI bDTHS. HBHO Paormax (1 488
Omax z +18.6 cmH;0 TH~%. BPH HofifigoHzt
251 A Fh 103.04:40.6, 552+20.5cmH.0 TH 7.
HET e e U#iee Paermax 2MET L7z D i28361
(84.3%), ERLE0R5H (5.7%) THhYH, W
HfEAS 80 cnH.O LT OfEATIRINIMETHE DE
o (G477 3 75w b 0 BB te. HRBEL HBET B &
BPH BOAFHHE &E /& b -7 2t (p<0.001),
15.84mean-SE BT BI L ZEAKOEC ¥ CTRL, NRH
151 & BPH Bofikl ol ARZ X BDOR e -
7o,
cmH.0
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mean-25E Pisomax
8.1%mean 250-
5.
m..
0 BPH, preOP BPH. postOP  control
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mi/sec mi/sec mi/sec 1 56 B
Fig. 3. Changes of maximum flow rate
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Fig. 5. Changes of maximum isometric detrusor
pressure
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Fig. 4. Changes of maximum detrusor pressure o
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Table 1. Evaluation of postoperative micturition
by residual urine and maximum flow

rate
RUCH ) reeeererimveninienesseinsensnsinnas poor (20ats)
{ Qmax<8.1 ervseerrens poor ( 3ote)
RU(-) J 8.150mex<15.8 *good (37pts)

Qmaxz15.8
RU ! residual urine
RU(+)* indicates that residual urine volume is
more than 10ml.
Omax : maximum flow rate. ml/sec
iz, MEOBRRBEERR O FHEE Qmex Of
#rb, Table 1 WwiRd X 5k CR-li L e 3%
b, Qmax ORI 2 23> LT RENRFED b
0 (208) FIVERIZ /T b Qmax 1T L BHFF
e MFEEl LHEShLD (36 HRRE
TR E L. #ROBERREY R & 77l S hio2361
AR, ToOMD656% BEEE LT, fiTHiD Paeimax
COWTHEBL T 5 L, Fig 6 WRT XK,
A®f (64.8+149cmH:0) 1% BF (1163+385cm
H:0) Tl LAEK Paemax HMEETH -7 (p<
0.001). %7, ABETIZEH (100%) 7 100 cmH:0

............ good (28pts )

cmH.0
250
Pdetmax|
2004 *
150 -
H
:
-
v
>
100-----m~gm=rmme
: i
3 :
50- -
A (n=23) B (n=65)

(64.9415.2cmH,0)  (116.3£38.5cmH,0)

Fig. 6. Preoperative maximum detrusor pressure
of patients with poor postoperative mictu-
rition (group A) and those with good

postoperative micturition (group B)
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Fig. 7. Preoperative maximum isometric detrusor
pressure of patients with poor postoperative
micturition (group A) and those with good
postoperative micturition (group B’) ; Max-
imum detrusor pressure in groups A and
B’ was less than 100cm H,O.

RETHDOWK L, BEETIR65FIH24%1] (36.9%)
7% 100 cmH20 KETH - 7. RIC, HidTID Pgermax
A 100 cmH:0 RETH - 72476 (AB23060, B &
246 W=\ T, B Pisomax % A B'HETH
st Uie (Fig. 7). ARCix 80.9+16.0 cmH;0
TB’ED127.9+31.6 cmH,0 Ll LEE CIEETS
>t (p<0.001). %7z, B’EORKEME 92 cmH,0
THYH, ABETIE 90 cmH0 LI FOREMA 236418
Bl (78.3%) THhote. —FH, AFORHfE 1L 108
cmH20 THH, B’ FHCIX 110 cmH.O LA FOfER]
2GR (62.5%) THoite.

A, ThHOLLHEREAZRD bhich ¥k
Qmax # [FEHE ] ThH - 7 236 17Fhc o\ Tit,
Mtk 67 Adb | EFOMBERELETL, BRE,
Qmax DFERMELIC 2\ THRE LY. ToOREL
Table 2 iR Z &<, #itk6 2 ALUBETR VT
BRPICRHELRVDD, HBVIE Qoex 213
SHECrIkdaE ) L HE ik  DiX176H 106 (58. 8
%) Thote. £TT, zolofl% a B, o 7 4]
% b BEL LT, i Pusomax ¥ BT Hks
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Table 2. Changes of residual urine volume and
maximum flow rate in patients followed
up longer than six months postoperatively

preOP postOP(1)* postOP(I)**

€S8  RUV*** Qmac** RUW  Omex RUV  Qmex
(ml) (mi/sec) {ml) (ml/sec) (m) {ml/sac)

1 40 8.9 15 9.2 0 18.3
2 180 1.4 30 12.6 0 18.9
3 140 1.6 20 7.8 0o 11.9
4 70 2.5 10 8.8 0 10.6
5 62 5.0 40 6.5 o 11.8
6 130 5.6 80 7.7 o 11.8
7 0 4.5 0o 73 0 13.5
8 80 5.3 40 7.9 0 6.7
9 70 3.1 o 7.5 o 7.1
10 104 3.9 70 11.5 15 10.8
11 340 3.7 120 541 18 6.0

12 430 1.7 106 12.0 70 12.5
13 180 3.4 120 5.3 80 7.6
14 240 5.6 72 9.4 100 6.8
15 180 1.5 160 9.5 150 8.8
16 300 4.9 270 6.8 260 6.5
17 500 0 430 1.5 430 1.7

postOP(1)*: 10~14 days after operation

postOP (I)** : longer than & months after operation
RUV*** : residual urine volume

Omex**** " maximum flow rate

cmH.0
Pisomax
150
1
100 :
s H
: H
504
ai:=10) b (n=T7)
[80.4115.1] {N.iiﬂ-ﬁ}
cmH,0 cmH,0

Fig. 8. Preoperative maximum isometric detrusor
pressure of patients with poor micturition
in the early postoperative period ; Micturi-
tion was still poor longer than six months
after surgical treatment in group a, but it
was improved in group b.

g L7, Fig. 8 iR koK, WREERZEL
AZbhithote. .
Bz, M0 Paemax AW BH L RABETH -

cmH.0

Pisomax

200+

160+

100+

Somey g Prtos oo
by

50

Control
(105.7+15.3 cmH,0)

Fig. 9. Preoperative maximum isometric detrusor
pressure of patients with normal preopera-
tive maximum detrusor pressure

7= BPH & D Pigomax L OWLWTHAN-EES
Fig. 9 i L. XBEED 6 6l Tix Pdesmax O
HEfEix 80 cmH O, BE(HIX 28 cmH:0 Th b, fif
A7 BPH HCZOMBEAN D Pdeemax ZRL K b
DX TH » 1o, Zh b OFEG &t BFED Pisomax
I 5 &, 2960 4 SIS BRAC bR S ic
<, W18 EER R L, DO 7 BB IED
MERTH - 1.

% %

BPH it 35 SARHOTEHE 3 BiNLIREIRE o B8
BErEl, MEEROHELX BNE LTTHRS
7%, BEREBL HE SRR T A EER R
RIEGIYD Y, TOERFERD 12+ LTHREGD
ENOETHBEELTWBdDEELLRS. £
TAPE T, BRBIERECE,» D, MR
RBHTR T H o 1 fiEf & MOFER & % HLERE L
fo. ERAMBEIO RAKTIEBE DR E SHFHOBER
RBEFRL, FLFHREOBIL &S\ EER
HHOD LDASD & LMD E D Mo THE L
fo.
BER G0 INFEHRE 2 BRI 3 5 i, IR oM %
MHTZ LM DDFHETHY, KL vBRFORM
REREN TR TER. L, BRGEREE
HOBEE UTECTEL0TH Y, HRGORA
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DEFENRTRT AT 2 -2 —Thd e EEL
bha. 220, Griffithse? (ISRUHRGEL VD
BEwREL, RO ORI ZMB fcdicid
TDRF 2= —%RETHHIBRFTOBEHAREY
WETH IV IFERATHS LBRT%. EEMEBER
BEOMEREL LT, SHRFICEEE HHEANT
BREFM 25 EEFEE) ©, BRPRF
BELRBELAVCCREYES LR B 2D
F: Gatldkg) © &, $EEEH T -1 balloon
catheter 1= X % BEMCSRSEBE® b 5. HEEFE
L, EREIRRC AL - T B IES T EER A BRI
Lirdeeehli+s s EREETHY, ERER
Pigomax % 2% Z LM TRV, ¥FZOFETIR,
N RBIEHG O IR X - CTHRGO WEILHH X h
BEWIRELY BB, —F, HWHFEETCR, B
EOEBEHA B RRE 0 ¥ TORBENE L ERL
BRI DI, BEFDOAD Pisomax Nz bhis
WEWIRERDD. Zhics L TEEN TR
balloon catheter & X 5T EEY, KEgfEz
Mz EWIRETDDH, TRCOEMLZELIF
BRI T5 2 &0 TE, kmihiefio 2 0D HE
P AEAYTRRLTVWBEEZLRS. BE
READBEFCH LT, BEEEKEERESEOR
FalT-» CEARSRGELY KB LT, BEDHIE
Vs Pisomax 232 BbhBZ EERFEE LTS,

AP EVT, FHC L ) FTHEREO®BEEY
FHRBRELC b0 5T, 8862341(26. 1%)
T 2 BRI EBRAER Lt b 5 Wwizkk
KERBROBEN R -1, ThODIEGNL
UE LERIC TR Pisomax AEEICEE
ThHY, WA LHRFIENFET L O b &
Exbh3.

IO, LROWMERBIRREY TR TH - fEfic
DT, #iiD Pdemax 755 UNC Pigomax 235 %
DFREHER TS Z EBFEETH B E I hRDOWT
BEfLic. XofER Fig. 6 kinT 2 & <, #io
Pgetmax 23 100 cmH0 Ll EThHIUE, HEOHR
REBRBHFERAHZ & BFH T B, 100cmH0
RGO BBIIHEID Paecmax 2 SHHEOBERIKAE
ETFHTHZEIBETHHEEL DR, £ T,
#iiD Paesmax 23 100 cmH.O Fi# C B - - fE61
ZoWT, #ETD Pisomax & D WTRHLI & &
A, Fig. 7 wi_3Z & {, Pisomax ' 90 cmH,O
LITChhid, FROCTBREO EEMEYREL
THMBCRIFIEERINBEL 25 & LXRETH Y,
iz 110 emH:0 Bl ECH hifigos R 8
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HThHETFHUTCELEBbhi. HEozlk%
Table 3 L¥ LB TR LM, oHELEXRV
T4ER R & Lic 2fEF 2\ T retrospective iZ
2B &, BBBYRTAH (84.1%) kT, WBNICHiEE
OHRRBEXELL FRICE o Liciks.

Table 3. Prediction of postoperative micturition
by preoperative maximum detrusor pres-
sure and maximum isometric detrusor

pressure
Pootmax 2100  crereremmermsssisssseriisssisissssensine: good  (41ots)
Piomax2 110 +erreeeerene good  (150ts)
’ 90<Puomax<110 - unpredictable (14ots)

Paetmax <100 I

(180ts.)

Powwmax ' maximum detrusor pressure, cmH.O
Peomax © maximum isometric detrusor pressure. cmH.O

EHI, WEEROHRRENTR TH - fEMIC>
W, 62 ALUBREREES Qunix N EDLIRE
Tr0on2BE Lt 5, HKRELTHELLW
FEGIA1TEI1081 (58.8%) H -1, ThbOFEM
ZWHHTD Pisomax nOHFRT S LXAAETH -
fo. i, WEZ6 » AU W THRRERTR
ThHHIFEGD Tt d, BRSO DES L3
X, Qmax BHELLIDIETR TV, -,
#THTD Paeemax ¥ X8 Pisomax 725, HEBOHE
RRBIFEIREWTHH 5 EFRIATS, FiF
BEOBIG TR T LT LIV 2wt B
REPGEEEORE,NEERBE T, FHCL-T
REDBBEEYRE L T HIREZR RS EES
Hig WA D 5.

S¥K, SEORFEN AT, BPH ofTERC
BWTEFHBRGENR LD X 5 BT 3 0o
WTEZE L. BPH o #Hi5EIE Guyon' o4
BcAE b, BAx05E W BRI AT & h
HOSEERERBRERCINIBOAE b &3
WTHRIR TS, ¥k, HERBCELTiRERE
FEREHD 2 23T CRROERTWBDLTHS.
Z ORI & G REES O e U CHERGED S
IRV BERIDETHHEMEERL, FEREHL
REE S OREML, BRGEED LR LADOHh
BABREN LSBT - BRI LTV 5. RIKHS
DVIRIEREICh 5 BEIL, EEZXD LEGHR
BETHRLTWAZ ERItD. #->T Paemax o
HEBOART, ZhbORMEHET S LakEns
BThBHEELLRB. UL, EEELRERUE
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stage 1 I } ¢

Pisomex

y Psomex

(BPH)

(Normal)

Pagetmax

T y Paetmax

(BPH)” (Normal}
residual urine

Fig. 10. Changes of maximum detrusor pressure, maximum isometric

detrusor pressure and residual urine on progression of benign
prostatic hyperplasia; I: early stage, II: precompensatory
stage, III: compensatory stage, IV: decompensatory stage,
V: postdecompensatory stage, IV: last stage (total retention

of urine)

THRZT-> T3 BB oW, KioHERE
BTHHEBbh. £ C WNBHLIFEEEOCBR
#HE (Paeemax) #H T 5 BPH 3 (294 & &iF
HHERGIAES (Pisomax) i oW THRTARS &,
Fig. 9 min3T&<, WBECHANHLMRE-D
D, FRE LD, ILEHBRHLABEDO LY
LEIETHote. EREELERALLS B VWOETHRY
fI->Tw% BPH BETh-Th, HRGOIHEN
i hOEYRD Y, Folk{FHloR-1bD
BEETHENHENE h 5. Thbd, HRGE
(Paermax) 2{UEMECTTHE L C L BRTORNE @Ik
HIALES) &, THELTCOCHRGESARE Shic
IR TETLCL 22 % b IERUEH» X bl
ETCREH] (BIEUEIAL L) &0 5. HlEnD,
BPH 0T BRI T Pgeemax & Pisomax i,
Fig. 10 iR Lo X 5 ieEl@%k Ao &5 0 TCllisu sk
#x bhb. Thibb, BPH oW CiidtRGER
EEZEELRERUTHHN, HRFONBHIRAI
THEL TR &, FHDETIC & binW P BOBRRIE
UBEC s &, 2 BN TE LoRicE
HRGELXETS X5k sd. ILETTHE, B
RGOPFHEHIHET L, HRBEIFOCEREL
RAUBE LS. £ L TRKCILINGED & BERBIE
MNRUCHEE D, REEME UL LB b LHRELL.
BlERARZZE L, RO RKDFRRECINL T,
SAMHERGE ¥ WE T hiE, Ib M BPH
DR ENTETH S & EHRBRI R,

= B
BIZIRIEAIERB H88 R L, SAMBERBED R
ERTV, TOBEKAEZBCOWTEFL, UTOR
BExr.
(1) BERBIEII DET DI b i i OBERIRE

BARRCH o I iENL236 (26.1%) Thotc. HEHR
2 1E L < FHl LifkoRIREE FRIT5 L
T, EEHERBESMECERNC OV TREREEAED
RGENEIR ERARIEEE s L EL bR

(2) E#HESE LR CBERBEL R TRIRIEAER
HECLFME R T2 BENRBELTCE Y, BEES
HHERGEEZRIET 5 - &1, FiL2ERCZET5
LTCERTHB LELLR.

RERDICHD, MRS, HERMER-> 1 EEEHIC
ELRBOBEFELET. 1o, PECHOEEOMEH
ZROMEES, b BEmRSCERN O LET.

BEABXOE T IHET4E HRBRBFPELREICTRE
L7,
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