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TABLE V. Urodynamic Parameters Before and 4 Weeks After Bladder-Pumping Therapy
{BPT) in Patients With a Low-Compliance Bladder

Urodynamic parameter No. Pts. Pre-BPT Post-BPT P value
Volume at first desire to void (mL) 8 245+ 94 308 + 108 0.1357
Maximum bladder capacity (ml.) 8 356 £ 101 420 + 140 0.0335
Bladder compliance (mL/cm H,0) 8 79+34 13.2+6.5 0.0062
Single voided volume {mL) 8 134 + 96 269 x 169 0.0087
Maximum flow rate (mbL/s) 6 7.8+ 6.6 13.3+137 0.1373
Average flow rate (mL/s) 6 4140 79+68 0.0460
Residual volume (mL) 8 133 + 180 90 * 165 0.0070

*Data are shown as the mean = standard deviation.

occur in our patients. However, bladder-pumping therapy increased bladder capacity
and did not increase the post-voiding residual urine volume in our patients, 14 (54%)
of whom had an underactive biadder. In such patients, an abnormal increase or fusion
of collagen bundles probably occurs, and bladder-pumping therapy causes moderate
collagen-fiber disruption that allows suitable regeneration.

Oral or intravesical administration of anticholinergic agents improves urine
storage symptoms by increasing bladder capacity, but concomitantly often worsens
voiding symptoms by decreasing the bladder contraction pressure and thereby in-
creasing the residual urine volume [Tapp et al., 1989; Yarker et al., 1995; Kaplinsky
et al., 1996]. In contrast, bladder-pumping therapy results in improvement of both
storage and voiding symptoms. Generally, an increase of bladder capacity increases
both the maximum and average urinary flow rates [Drach et al., 1982; Marshall et al.,
1983]. In this study, bladder pumping therapy increased these parameters in patients
with low-capacity or low-compliance bladders. Therefore, the increase of bladder
capacity apparently improved voiding symptoms in our patients. Capsaicin injection
into the bladder has been reported to improve urine storage symptoms by increasing
bladder capacity in patients with hypersensitivity disorders or detrusor hyperreflexia
[Fowler et al., 1992; De Ridder et al., 1997] but not in patients with a low-compliance
bladder [De Ridder et al., 1997]. Capsaicin interferes with unmyelinated sensory C
fibers and thinly myelinated A delta fibers [Nagy et al., 1983; Jancso et al., 1985].
Bladder-pumping therapy improved some patients with a low-compliance bladder, but
the mechanism by which it acts on bladder capacity might be different from that of
capsaicin.

Formerly, prolonged bladder distension was performed in patients with an un-
stable bladder, interstitial cystitis, or radiation cystitis [Delaere et al., 1980; Wolk and
Bishop, 1981; Jorgensen et al., 1985]. This procedure involved a large balloon cath-
eter filled with water being inflated in the bladder, with intravesical pressure being
maintained between the diastolic and systolic blood pressures for a few hours under
spinal, epidural, or general anesthesia. Prolonged bladder distension was reported to
result in prolonged improvement of symptoms and repeated distension was also
effective in some patients. The results of bladder distension appear to be similar to
those of bladder-pumping therapy. In bladder-distension experiments on rats, degen-
erative changes have been shown to occur in the bladder nerves [Sehn, 1976]. There-
fore, damage to the afferent nerve terminals may be another possible explanation for
the improvement of symptoms in our patients. Damage to nerves mediating bladder
sensation might result in an increase of the volume at the first desire to void and the
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maximum bladder capacity. Recently, bladder distension procedures have not been
actively used because of the low success rate and high morbidity, i.e., bladder rupture,
urinary retention, and bladder atony [Delaere et al., 1980; Jorgensen et al., 1985],
since distension may also damage the bladder smooth muscle. Bladder-pumping
therapy causes mild bladder dilation and is not as aggressive as prolonged bladder
distension, so no worsening of symptoms was noted in any of our patient.

To date, no effective therapy has been available for patients with low-capacity
or low-compliance bladders except for bladder augmentation, which often requires
intermittent self-catheterization [Stothers et al., 1994; Kajbafzadeh et al., 1995]. For
patients with an underactive bladder, cholinomimetic medication or intermittent self-
catheterization has been advocated [Finkbeiner, 1985; Leveckis et al., 1995]. Bladder-
pumping therapy was not effective for patients who had an underactive bladder with
a normal volume and compliance in our previous preliminary study [Sugaya et al.,
1997], but patients who had low-capacity or low-compliance with or without an
underactive bladder responded well to this procedure. Therefore, bladder-pumping
therapy may induce mild disruption of abnormally proliferated or fused collagen-fiber
bundles in the bladder wall.

Bladder-pumping therapy failed to improve symptoms in 10 patients, who re-
ported severe urgency during the procedure. In these patients, the volume of gas
pumped in could not be increased up to the maximum bladder capacity or to 200 mL.
If bladder sensation could be completely controlled by some anesthetic method, the
procedure could be carried out more effectively in many patients with low-capacity or
low-compliance bladders. However, this method is not effective in patients with an
underactive bladder who already have adequate bladder capacity and compliance. The
procedure may also not be indicated for patients with an overactive bladder, severe
radiation cystitis, bladder diverticulum, or vesicoureteral reflux, because of the po-
tential risk of vesical bleeding, vesical rupture, or pyelonephritis, respectively.

CONCLUSIONS

The bladder-pumping therapy technique that we developed is an easy and safe
procedure that can be performed under effective anesthesia in the outpatient setting,
and results in long-lasting improvement of symptoms in patients with low-capacity or
low-compliance bladders, even in the presence of underactive bladder function. We
therefore recommend bladder-pumping therapy for properly selected patients.
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FLRERASAREE M O £ 4

REBEIQ54F37X(3)
—BEALBAW-FERE

o054 F I XQD—
Studer ;%

B A %

ey Words

B8, lleal neobladder, Studer ik, D051 F=0X

R T OIS IO WT I L /o,

L, REFEFTEIEMEMERAICH LEME2FBLAS AT I EBIRENER (neob-
ladder) EHEAPTHONL EFIC%->TEL, WTROWA LIIHSLL, 2HROEMEMIRE S NT
Wwa, Lipl, RLUTHENMEO T XTSRRI Tw 3T CiE%w, AT I 6D neob-
ladder @3 BN AFFIH T 5 Studer i, #0LrTLBTEAICER 2SO EERK - YRR 2

LI

MBS £ THER S E REL SN HERAD
QOL f#Fic A 3 2 A3 Koo v, @3+
F£oichyETYH QOL H LEHHKT, KBER
IRBEETH L MEEED> LFERENTHLAD
R T B BE (continent urinary reservoir),
FERFERR B {CH BE Bt (neobladder) 23R I W
i1 2D option & LTMA 05 L9 12% -
7o, THLDOIERURBEERI NI Y £TIC
Hh L7 EEL 2 v SERGCEE L TF
T EF LS EHE L ST, BRI H

neobladder (2B L T {3 »H Tii Hemi-Kock
%Y, Hautmann %%, Studer 9% ¥ AR < 4T
PNTwad, YFTIE19924L 0 2 FE TS
f#liz Studer i£12 L % neobladder & & %17 > T
&7z, Studer FEOREIIBEHER M O — & (0 {H)
15~20cm) #BEEAE T, o ToHg
AR 3 IRESEFRE D720 A %150
WTHbE, FlolomAMOEREIZ LY IREWE
HEBIITZAZELFHOVESTH B,

KREETIEW FRFICHE TS Studer 12 & 5
neobladder M # K « HERBRAE I 2 T b MR
F|H neobladder & H#& L Tik~5,

Keisuke Taguchi, Taiji Tsukamoto (:",é‘i(_i,‘i)
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BESE BRARCHITIZODOIIF=DOR

iR

1 Studer pouch

A BRI (55~60 cm) @ 3 LALLM 40 cm # WERELL.,

I FNFK

Studer (X TR EIG# R FE O 20 cm O &
¥ 55~60 cm HEHE L, ALM{A 40 e % B5 B AR
A (CEBRIZIZRR0m BB ThER L (K
1A), Zo7v— 2 UFRICRAT S (F1B).
ELHiIzRRALACUER7 Y — b 2 B8N MW THF
DR L THES L pouch #fERT 2., REMAIZ
DWW TIIRETIE Neshit JETiTh LT 200
MTHEMAICKRESRER L EDH26H, HETHE
WRAE % d ABC Le Duc-Camey ETHA L T
5. RE~OWAIBREMEHMTEIT LA
pouch J% FEETIro (E10C),

I Neobladder &I K SEBIPHIZEY

Neobladder (3977 & EI#EDE IR - HER AL
Biye LBEFHOREHEELETH L, ok
BEMRBIZHT~TEFHFL LTI T S L
B BEAg HY 5 L ¥ neobladder 1 3% 1 X A 82 & 320
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B BWERALEE T U 71— kR,

C ! Pouch 5

THD (B2). KBT 3 &Dneobladder
DGR (BE) OXE, QMg OE1L,
Ot (pouch) D HFFKEDEILTH S, Zh
HOMEIFRELE HIE LIS 2 TEIR - YR
BEICDOWTHEET 5,

I RBEHEREEE

& E IR AL 4214 14 neobladder A3ERRZ (2L
Mo ER -KERpouchd Ek T H 5.
Studer i # i3 L& & § 4 lleal neobladder i3
BoEMHEGRGZHT L -o@ma 774
T AHFHELRRT (, £ pouch i IZ )
P A DERENEE) b AL 27 L - &2 §
NTMAENCREST 5 2 LIk DRI A
BRaNEEAPREL I LG, ZoSE TR
#HIR pouch DF| RS L LT{REL2FEZ LMD,
Studer ik, Hemi- Kock i, Hautmann 3% @) \»
FHHDHI 60 cm DG E HEH T A%, Studer
EOB A, EBIZIEH 40 cm o R T pouch #
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Tt
(S : BAREE) "
BRI AR wewa 0 PORRE
(BN : § 2~4) (BEEREE 1 S 2~q)  (BISTER ! RNt =
- KRR
\ & (At Er © BitSER)

y

~d

N 5
Ej]t
X
¥
7
&
=
A, S >,

R a0 13 _ . BRRE Sl ’f%
(1% 2 S 2~4) iy QERATER HT P35 85 ik (51 52~0) st IS R
B ($tg 2 S 2~4) (ki - § 2ot

< =0t A Kok

? Neobladder 35 (- & 5 R 2T

WEER ORI L) pouch-REFEHSGOHFAESIFE Loy, Pouch SREERELUTEEZEEAERHETLAKETHE
BIECEREIND, FATHEMEC L VREFSGEOSEEMST, TEHBMEAGBCIMEHOEHMELIN T S

%1  Studer & neobladder MER - HER CRAT 3 A%

it g JREEEA BARE oo oo E¥H HHREN
EAH BMRAFE paan T o Gmax RRE GUE) G/E)

Studer® 18 > 450 20—~35 — 30 <20 — 1~3/4~7
Carini® 16 421.6 31.6 67.9 — 66.5 68.7/100 X 1/160 min.
Porru™ 12 558.3 19.6 — 17.3 54.2 - —
Rogers® 20 473 43 — 15 30 - —
Cancrini® 69 330 10~30 — - — 74/97 X1/3.5~40 hr.
Yokoo'® 25 460 29.5 44.3 15.8 32 75.0/100 2.7/5.7
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BEE SEARCHITDOO91HZIR

m

#+ 2 StuderiZnecbladderiH 1 2 BN B BT I URRS =
MR8 Pouch Fh PREERI &

A FEESDm/ (GEFIER) B/ (%) (REfFI¥0)
2 194440.9 (19) 52.4/14.3 (21

6 3981+79.7 (17) 90.5/66.7 21

9 426+37.8 (10) 89.5/68.4 (19

12 420+66.3 (14) 89.5/73.7 (19

18 432+£65.3 (12) 88.9/72.2 (18}
24 414-+62.0 {12) 87.5/75.0 (16)
36 460167 .4 {3) 160/75.0 (4)

fEpk L 20cm i AMZ#H D2 L atfao Fik
ERL D, COEAMEBSIIERCEET S LS
B DERNT D it AT, BRI - HER
RED G TWAMO TN THEM 3D 2 233
EAEL Y, ERERE L IEFELTET I LN
T, Studer EDOFERBR TV Tho#d L
RIFTH 559 HAKWEIL19.6~31.9cmH,0
EMRIETH S (T 1), Pouch Tz 5 45 EhE
#1142 & 4 phasic Tl EH L b0, F ok
ARERIIBOmM! DD EYLHLHE
D bd 421~568 m/ & HLEE & F R VR I 1
L. BRI BIT A MEOBRAEEDORNENE
K2R, MR 2 ~ 3 AR TIIFERIIL T W
P& 6 2 RIS 00ml DEBVFHEERI N
5, I b D#ERIIHKSE E T Hautmann
(*F 5 768 m/) 'V Hemi - Kock # (3 #) 709
mDP L RN 0, REOEBIRES O S
HEZH 2 5 L RLUTERER L IIEZ Sk,

NV REBKE%AE

WM& o0 FROEFE R B HREE L1 8 Bl 2 O REIE T
BREICKAT T 4. Lo Th b En@AER
B @m0 L i L 2aEfiEEEC Y 9
% 7%, neobladder HFEMIZ & 232137 v, 1549
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FEHERE |2 P2 SR L AL O RRU I 47 = A R
DPRHEAIZMTON S, BRE2EORE, et
AT TSR B OB TR L e
L L, REFETHONRERE DRI L
TOBAITIFEERT 2WREDEIH VBTG
BT IR ER PR A D RB R 53 H I W 5 12 ke
LIEFEIIC@ W OBE L Awnw & 3R Twn 519,
FRIRIEAIE (3 neobladder DFEEIZE 7 < B
DA 44 ~68cmH,O ¥ e S 1T 561010,
£ { D E pouch & ARRGBTEHIRE & o 1 88 &)
R XEOEEC L )R L% w728 sphin
cter dysnergia * 7p 519,

Wy,

V K EH

FEARRIRIERNI ZE IRERAE & FROETEH AR UG 1%
REE D/ NT v ADFERTH L, Gk & 5 I2RE
TR AL 1T neobladder DFERIZ L D 2 (TE L
el kb, RESITERBREOBE A E W
EEZ LA, Studer A ME 6 # B LUK
TOBRMREERIFT 91~100 % T, HEZEH=I
69~74%TH 559 Z {152, Hautmann 30
(H/1 © 96/95 %) < Hemi-Kock &2 (/% .
94/84 %) & B L THRMSRIFRICOWTITH
DL WHERTH A, L LREMERME:ICEL T
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IREEMPRTET 52 & & 9, Studer & &
N2 LICEAE Y Hautmann 30 F PR LR
Fuosd Litk o, SRR OV TEH
RERDEERE T 2ITRT. ik 6 4 A THBIREE
B30 %LLETHBEINTED, COEEE
pouch DEAFERDELITITIT -HL Tz,
RIS TELWELRKNE LT, BEE
el % pouch B L R ENEEFLHE Z 5
na, L LEESTHILTY S ileal neobladder
BT hoHHELERBRICENLTE D, KREE
i3 neobladder HFEFHICHE L T3 LIEF L L
i, BEIERNC EF BRI AOEIR - HIREE
OREIIENKZARL L UEBEHBHOERIIC L
BEZAFREVEINTEY™, LArL, B
EROFHERMEL S X ) BREMGE, FCAM
EMDEND b B LAE U 7235 8 4 B
DY & e D IEEERATEAHEC D R T
TEmEINTEY,

VI BFRIEEE

AR & 5 0 HEKEOTHEIZ L ) £ DIEF]
’Cb:'ki"‘{i'ﬂ [ (RIMBEHELE) THRIS &
2% A, o BERERGETEFI O MR R I3
H’Jﬁqﬁﬁi URETSHIR L IR BIcH 5 2
EHEEGION L) KR THER T 5729
IR OREIFERNITEZIEL 5 L) &SR
NEZRESRLEENFH L, CORTEREIZD
W pouch BIRIZHRBRIEHEZ AT 2 L
WEZATHIH, ERERECSEZ LD E—
BRIz H 2 6 T 3101 Studer kD KR
i3 15~17.3 mi/sec L#E ST 537810,
FRRIRIE32.0~66.5m] Th 259, 2k
942 Studer H & 4T - 72 £ < OEFHLIEFH HER 12
392 L2 BERAHEED QOL 2 5 5B
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mbE3¥peEZLNE, L LFHrfTiTEe
DNSFEETIRT L2ic b h b b TR
TAZEDLI LN H B, Fie DFEMRIC
sure-flow study #4775 S HEIEF L/ L TH B
WEXENG LW Edibir b, & 5ICPRIFE
MRIEE R FAT ) YRR R BT YRR IC B It
WA IR 2 D B (3R A ~F2T T B
Db LY, FRBETIIBR TR L0 B
K D¥ (pouchocele) B AHEEIND (EI).
B fLf7 # 54F B ¥ pouchocele (3 KT 53 H
D THREFZA—ZABNE LA 2% 6T,
FABMALE L REMAABITL TV EdbD
A, EWBER TIEERIEBORAIETGE
THER S L5 ZfAH A fE4E S 5 A neobladder T
2N L) TEENKIT 2O MALIZERS
TR (BERESES R - M5 38R, ALPT
EHTEHLNTWDILOINL S LHRIIHLEDY
L), COHFIREYAMEL R FEHOTE
LI HRATIT I LI LN B ABETH T2
EDR[RET & BT,

Pres-

HOVIZ

PLE, Studeriic X 2B FOER « HERASAE
WEowTHRNXL, HETLATWE TN
ileal neobladder i b E K « $EREEEEICHER TS
D, ELDEAREOHMAEZRRNLTLEAD
QOL 2 L3¢ 22 EEvRETHEEHEZ LI
L, La L, f2k 2[W U FHBIET pouch % 1
LT LR e A8 O ARMREER A L B 2 L U3
BT L, FRINL)BAHAECENZ ST
BENQOL # FTiFrhil v, I, 77/7HC
pouch {ERFH O IME T Tid 7 B 2D
BAERMRRER L LBART s e FHF L oS, &
51T, BEFEOD B E LT neobladder @ #HER
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I HREBERKEER

AT HERRVAPER (Qmax : 27.7 mi/sec)
W

B I HERAEAEM (Qmax | 9.3m!/sec) | BB MM ¢
pouchocele (XA LN ~EBIFTLE 7005

L EHERCHR BB ICHILL L T 45700z, 2o
THRKBIZWETE LT AL ELH LY
Studer i % (3 U ® & 3 4 ileal neobladder o J-
B IoFHHETIE iﬁ?&\l‘ L7 dh 5 H5E]
HEPR AN RAE{A] 75*“‘41.%( LHETELL LT K e
REMZ T iF g &7,

HRBET 754 R

DERRRIT BB SAT AR R 2 e ) BRI R B A A — R BIT LT

Z pouchocele 2R T2 2. Bl aATA5 2 L2 Y
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ELSEVIER

SYMPTOMATIC AND URODYNAMIC IMPROVEMENT BY
ORAL DISTIGMINE BROMIDE IN POOR VOIDERS AFTER
TRANSURETHRAL RESECTION OF THE PROSTATE

YOSHINORI TANAKA, NAOYA MASUMORI, NAOKI ITOH, SEIJI FURUYA, OSAMU NISHIZAWA, AxD
TAJI TSUKAMOTO

ABSTRACT
Objectives. To study the clinical and urodynamic effects of oral distigmine bromide [distigmine) by using
pressure-flow studies in patients who were persistently poor voiders after transurethral resection of the
prostate.
Methods. The study included 14 poor voiders after transurethral resection of the prostate who were 50
years old or older. Their poor voiding conditions were characterized by a mean International Prostate
- Symptom Score of 18.9 or a mean quality-of-life index of 4.6 and a mean maximum flow rate of 8.9 mi/s.
All patients underwent symptomatic and urodynamic investigations before and after 4 weeks of daily
treatment with 15 mg oral distigmine.
Results. In the baseline pressure-flow studies, all patients had weak detrusor contractility as demonstrated
by Schafer’s diagram and the maximum Watts factor but did not have bladder outlet obstruction. They had
symptomatic improvements after oral distigmine treatment, with the International Prostate Symptom Score
reduced to a mean of less than 10 and the guality-of-life index reduced to a mean of less than 3. In the
urodynamic investigations, the maximum flow rate improved significantly to a mean of more than 12 mL/s in
paraliel with a significant increase in the maximum Watts factor. Detrusor contractility according to Schafer’s
diagram also tended to improve after oral distigmine treatment. However, no significant changes were found
in any of the parameters of bladder outlet obstruction.
Conclusions. Poor voiders after transurethral resection of the prostate who have weak detrusor contractility
without bladder outlet obstruction may benefit clinically from treatment with distigmine because of its
efficacy in increasing detrusor contractility without enhancing bladder outlet obstruction. UROLQOGY 57:
270-274, 2001. © 2001, Elsevier Science Inc.

Transurethral resection of the prostate (TURP)
is the reference standard in the treatment for
patients with clinical benign prostatic hyperplasia
(BPH). More than 80% of those with the disease
benefit from this treatment subjectively and objec-
tively.! However, current methods such as the
pressure-flow study (PFS) to investigate the urody-
namic status of patients with clinical BPH reveal
that the disease does not always accompany lower
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urinary tract obstruction but may be associated
with detrusor dysfunction leading to persistently
poor voiding even after TURP.? Although many
potential causes for this kind of poor voiding con-
dition exist, such as diabetes, neurologic disorders,
and drug-related detrusor dysfunction,? detrusor
dysfunction (probably caused by the obstruction
itself) is involved in poor voiding after TURP.#
Voiding training, timed voiding, and the use of a
voiding diary, together with the use of a suprapu-
bic tube or clean intermittent sell-catheterization,
may be helpful in the treatment of poor voiding in
patients after TURP. However, pharmacologic
treatment for this condition would be preferable,
since drug treatment seems to be more convenient
and may improve the quality of life of such pa-
tients.

Distigmine bromide (distigmine), a long-acting
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