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ANATOMY AND MECHANICS OF STRUCTURES AROUND THE VESICAL NECK: 
HOW VESlCAL NECK POSITlON MIGHT AFFECT 1TS CLOSURE 

AIMS OF STUDY 

Initiation of micturition is associated with vesical neck descent, 
Simple displacement of the and arrest of urination, with its elevation. 

vesical neck could not influence its intraluminal pressure, unless some 
structure opposes this displacement. This study examines the morphology 

and mechanics of this region to see if some structural arrangement might 
allow vesical neck position to influence its opening or closure. 

METHODS 

Three types of observation were used to study the tissues around 

the vesical neck, minimizing distortion created by opening the 

retropubic space: 1) Dissection of an embalmed cadaver by removing the 
pubic bones. 

histologic slides of the pelvic viscera from 8 individuals, (0-37 

years); fixed, in situ. 3 )  Dissection of 20 fresh cadavers (17-78 
years) where tissues could be manipulated to recreate different vesical 

neck positions. 

RESULTS 

2) Examination of 1500 serial Mallory and elastin stained 

An 8 cm fibrous band, composed primarily of collagen (arcus 

tendineus fasciae pelvis-ATFP), is suspended between the lower pubic 

bone and ischial spine bilaterally. A separate group of collagen, 

elastin, and smooth muscle fibers, (precervical arc=PCA) runs in a 
transverse orientation, between the two ATFP's in their anterior half 

and attachs to the anterior vesical neck (VN). In this region of the 

ATFP, the medial levator ani muscle (LAM) arises 3cm above the ATFP from 

its origin on the superior pubic ramus to run posteriorly, lying lateral 

to the ATFP. Posterior and lateral to the VN, the vaginal wall (Ilk') and 

VN's adventitia are attached to the LAM muscle, allowing it to control 
VN position through these connections. 

The configuration of the PCA changes with VN movement in a way 
which could influence VN closure. 
the VN to rotate posteriorly and inferiorly, by its attachment to the 
vaginal wall and VN adventitia, so it lies behind and below the origin 

of the PCA, in an orientation where the PCA pulls anteriorly on the VN, 

Relaxation of the LAM (Figl) allows 
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facilitating its opening. When the LAM contracts (Fig2) to resume its 
normal resting tone, it moves the urethra anteriorly. This compresses 

the VN against the PCA, favoring closure. 

\ 

\ 

\ 
\ 
\ 
\ 
\ 

Figure 1: Relaxation Figure 2: Contraction 

CONCLUSIONS 

These anatomical observations, suggest the following hypotheses 

Relaxation of the levator ani muscles favors vesical neck opening by 

placing it in a posterior-inferior position where the PCA pulls its 
anterior wall forward. Contraction, moves the VN anteriorly, 
compressing it against the PCA, favoring closure. 

2 J. Venegas, J. Woll, E.  Cravalho, N. Resnick, S. Yalla 

Mass. Gen. Hosp. Boston, MA; MIT, Cambridge, MA; 
Harvard Med. School, Boston MA, USA. 

-- IN VIVO MEASUREMENT OF DYNAMIC DETRUSOR STIFFNESS WITH 
SMALL AMF'LITUDE FORCED OSCILLATIONS. 

AIMS OF STUDY 
The visco-elastic characteristics of the passive detrusor have been 
extensively studied in the past and several types of lumped parame- 
ter models have been proposed. The validity of such models, how- 
ever, have not been tested in the actively contracting bladder. The 
aim of this study was, using the forced oscillation technique, to 
measure in vivo the change in visco-elastic properties of the 
detrusor brought about by active contraction. 

Mongrel dogs were anesthetized with sodium pentobarbital, and their 
bladders surgically exposed through an abdominal incision. The 
proximal urethra was isolated at the level of the prostate to allow 

METHODS 
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external urethral perfusion. Starting with an empty bladder, 100 
cm3 of saline were slowly introduced at 30 ml/min into the bladder 
with a small amplitude oscillatory volume (1 cm3) of normal saline 
superimposed on it. The oscillatory volume was generated by a 
linear-motor-driven syringe at frequencies of 2 and 4 Hz and intro- 
duced to the bladder through a 9.53 mm ID uncompliant plastic tube 
across the detrusor wall. Instantaneous flow was measured with an 
electromagnetic flow meter between the oscillatory pump and the 
bladder. Isometric detrusor contraction was induced by continuous 
intraurethral flow which was maintained for the duration of the con- 
traction. Detrusor pressure (Pdet) and instantaneous flow (Q) were 
recorded in a computer throughout the maneuver. Instantaneous blad- 
der volume (Vbl) was calculated by numerical integration of the flow 
signal, and dynamic detrusor stiffness ($) was calculated from the 
ratio of the peak-to-peak amplitudes of the oscillatory components 

RESULTS 
Strong bladder contractions were consistently induced and sustained 
for more than one minute by continuous intraurethral infusion (fig 
1). The contractions were characterized by a rapid increase in mean 
detrusor pressure (&), followed by a 30- to 50-second plateau of 
slowly decreasing pressure, and ending with a more rapid deactiva- 
tion phase. $b was lass than 4 cmH20/cm3 at low bladder volume and 
increased to 6 cmH20/cm3 during the slow infusion period. Bladder 
contraction was accompanied by a rapid increase in 4, which varied 
in direct proportion to Pdet and reached values above 4 5  cmH20/cm3 
(Fig 3a). 
pressure and volume which was independent of Pdet (Fig 3b). The 
elastic component of I) was calculated from the component of Pdet in- 
phase with vbl and the viscous component was calculated from the 
component of Pdet goo out-of-phase with vbl. 

Increasing frequency to 4 Hz increased the magnitudes of $and (b 
(Fig 3). This change resulted in an increasing in the viscous com- 
ponent of t,b while the elastic component remained unaffected by fre- 
quency. 

Of Pdet and vbl. 

There was a constant phase lag angle($) of 30' between 

Fig 1: Detrusor Pressure with Fig 2: Model of Detrusor 
superimposed oscillations 

Phase Angle vs Mean Detrusor Pressure 
I 

Fig 3: Magnitude ($) and Phase (4 )  of dynamictrusor 
stiffness vs mean detrusor pressure, Pdet. 
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CONCLUSI(3N 
The measurement of dynamic stiffness using the small amplitude 
forced oscillatory technique selectively measures the fast respond- 
ing elements of the muscle. Slowly adapting elements, with time 
constants much longer than the period of oscillation, are therefore 
not tested with this technique. The measurement, however, has the 
advantage that it can be performed under both active and passive 
muscle conditions. The findings that the elastic component of $in- 
creases linearly with generated pressure, and that only the viscous 
component was affected by frequency, suggest a new physical model of 
detrusor muscle mechanics. In that model, the contractile element 
consists of a force source (1) in parallel with a Newton element, 
(dash-pot, 2 )  and in series with a non-linear Hook element (spring, 
3 )  with elastic constant proportional to deformation (fig 2). 

A. Hurray 

Dept. Gynaecology, Arrowe Park Hospital, Virral, (W.K. ) 

EFFECTS OF AUAFSTHESIA OU URETBBAL SPHIBCTEX 
DURIHG IUCOBT'I~UCE SURGERY - 

Several aethods of testing urethral sphincter function during surgery of stress 
urinary incontinence have been described and are in current use. These include 
masurenent of urethral length (Hitrani 1971, Stamey 1980), urethral pressure 
(Reid 1985), urethral angle (Cutner 1985), observation of pssive urine flow 
(StaPey 1973) and stress leakage (Pereyra 1982, IIundy 1983) and endoscopic 
(Stamey 1980, Villiaps 1982) and sonographic (Richnund 1987) visualisation of the 
bladder neck. The difying effect of anaesthesia on urethral function is usually 

disregarded. - 
Urethral and bladder pressure were neasured continuously and the fluid bridge 

test was used intermittently (to detect bladder neck opening on applying 
suprapubic pressure) in 81 patients during induction of anaesthesia, 

administration of individual anaesthetic or adjunctive agents and during 
induction and reversal of neuromuscular blockade. Subjects were supine with 
comfortably full bladder (mean 416 m l ,  sd 134). Pour were excluded (2 data 

inadequate, 2 unstable bladder) leaving 77 evaluable patients. 55 were continent 
and 22 stress-incontinent. 

FGsELEi 
Bladder neck opening occurred pore readily under anaesthesia particularly after 
muscle relaxation (Table 1). 
Urethral pressure (measured 1.0 cm from bladder neck) was reduced significantly 
with mst anaesthetic agents (Table 2). 
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M l e  1: Anaes th~s ia  OD Bladder GBT)  
opens less no change opens mre p 

b e s t h e t i c  kenti readi ly  readi ly  

I[orphine/fentanyl 1/8 6/8 1/8 BS 

Relaxant 0/33 7/33 t 26/33 <0.002 

Spinal 0/6 316 Y 3/6 ns  

Thi a/ A 1  t h /  halothane 0/18 6/18 12/18 ( 0 . 0 5  

s In 2 cases  and Y- in 3 cases  of GSI bladder neck already opened 

readi ly  and no fur ther  change could be demnstrated.  

Tabla 2: on Urethral Pr-re (UP) 1.0 c m  from Kla&&r 

Mean UP (sd) (cn &.I@. m 
v nore-drua post-drug we;t:ore P 
Thiopentone 8 59.4 (19.2) 29.3 (14.2) 0.49 <0.002 

Althesint  6 71.9 (37.5) 43.9 (31.8) 0.61 <0.01 

Halothane 8 72.8 (25.4) 57.7 (18.7) 0.79 (0.01 

llorphine 4 63.5 (29.5) 51.5 (21.4) 0.81 1IS 

Fentanyl 5 54.5 (12.7) 48.9 (17.3) 0.90 BS 

Alcuroniudthiopent. 18 46.7 (27.2) 15.2 (11.6) 0.33 <0.002 

Alcuroniudhalothane 8 73.1 (19.9) 39.7 (22.1) 0.54 <0.02 

PancuroniumlAlthesin 4 58.2 (31.6) 24.0 (14.6) 0.41 <0.05 

AtracuriudAlthesin 5 74.6 (27.2) 33.4 (10.91 0.45 <0.01 

Vecuroniudothers 5 54.9 (13.8) 21.8 (11.6) 0.39 <0.05 

Atropine 4 61.7 (34.3) 43.2 (30.2) 0.70 <0.05 

Ileostigmine/atropine 12 53.3 (21.9) 48.0 (26.7) 0.90 <0.05 

Spinal cinchocaine 6 39.4 (13.2) 15.5 (6.7) 0.39 <0.05 

f alphaxalonelalphadalone - now withdrawn i n  U.K. 
!xmaamE 
The anaesthet ic  combination producing least disturbance t o  u r e t h r a l  pressure and 

function may include halothane induction, atracurium relaxat ion,  maintainance 

with fentanyl (a l fentanyl  nut yet  t e s t e d )  and 0.5% halothane, n i t rous  oxide and 

oxygen. Atropine should be avoided unless  s p e c i f i c a l l y  indicated and stress tests 
would be undertaken a t  t h e  end of surgery during recovery from a t racur iun  and 

before adnin is t ra t ion  of neostigninelatropine. 

3evertheless  u r e t h r a l  sphincter  tests during surgery f o r  stress incontinence must 
be in te rpre ted  with c a u t i o n .  Anaesthetic-induced ure thra l  re laxat ion renders  t h e  

sphincter  less competent and gives  the  impression of unsuccessful correct ion of 

s t r e s s  leakage. Attempts t o  produce a negative r e s u l t  may lead t o  over correct ion 

of t h e  anatomic defect  with r e s u l t a n t  p t - o p e r a t i v e  voiding dysfunction. 

Cutner LP, Ostergard DR (1985) In: Gynecologic Urology and Urodynanics: Theory 8 
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R .  C r o w e ,  C . R .  C h a p p l e ,  E . J . G .  M i l r o y .  R . T .  l u r n e r -  
N a r w i c k ,  G .  B u r n s t o c k .  

D e p t S .  o f  U r o l o g y  a n d  A n a t o m y ,  l h e  M i d d l e s e x  H o s p i t a l  
a n d  U n i v e r s i t y  C o l l e g e  L o n d o n .  

4 

P E P T I O E ,  A M I N E  AND E N Z Y M E - C O N T A I N I N G  A U T O N O M I C  
G A N G L I A  AND N E R V E  F l B R E S  I N  THE HUMAN P R O S T A T E  G L A N O .  

A I M  O F  STUDY 

A n u m b e r  o f  p u t a t i v e  p e p t i d e  n e u r o t r a n s m i t t e r s  h a v e  b e e n  i d e n t i f i e d  

i n  t h e  m a m m a l i a n  p r o s t a t e ,  b u t  t o  d a t e ,  f e w  s t u d i e s  h a v e  i n v e s t i g a t e d  

t h e i r  o c c u r e n c e  a n d  d i s t r i b u t i o n  i n  t h e  n o r m a l  a n d  a d e n o m a t o u s  h u m a n  

p r o s t a t e .  T h e  i n t e n t i o n  o f  t h i s  s t u d y  w a s  t o  c i a r i f y  t h e  s i t u a t i o n  i n  

m a n .  

----_------- 

P A T I E N T S  AND METHODS 

S p e c i m e n s  o f  p r o s t a t e  g l a n d  w e r e  o b t a i n e d  f r o m  5 p a t i e n t s  m e a n  a g e  

6 6 . 2  2 5 . 9 8  y e a r s ,  a l l  o f  w h o m  w e r e  u n d e r g o i n g  r a d i c a l  c y s t o u r e t h -  

r e c t o m y  a s  t r e a t m e n t  f o r  c a r c i n o m a  o f  t h e  b l a d d e r .  T o  a l l o w  f o r  

h e t e r o g e n e i t y  w i t h i n  t h e  p r o s t a t e ,  s e v e r a l  r e g i o n s  o f  t h e  g l a n d  w e r e  

s a m p l e d  ( p r o s t a t i c  c a p s u l e ,  p e r i p h e r a l  p r o s t a t e ;  p r o x i m a l ,  c e n t r a l  

a n d  d i s t a l  a d e n o m a t o u s  p r o s t a t e ) .  S t a n d a r d  i n d i r e c t  i m m u n o h i s t o -  

c h e m i c a l  t e c h n l q u e s  w e r e  a p p l i e d  t o  t h e  l o c a l i s a t i o n  o f  v a s o - a c t i v e  

i n t e s t i n a l  p o l y p e p t i d e  ( V I P ) ,  s u b s t a n c e  P ( S P ) ,  s o m a t o s t a t i n  ( S O M ) ,  

m e t - e n k e p h a l i n e  ( m E n k ) .  l e u - e n k e p h a l i n e  ( l E n k ) ,  n e u r o p e p t i d e  V ( N P Y )  

a n d  c a l c i t o n i n  g e n e - r e l a t e d  p e p t i d e  ( C G R P ) ;  t h e  a m i n e  s e r o t o n i n  ( 5 H T )  

a n d  t h e  e n z y m e  d o p a m i n e  b e t a  h y d r o x y l a s e  ( D B H ) .  

___--__----------___ 

R E S U L T S  

A v a r i a b l e  d i s t r i b u t i o n  o f  s t a i n i n g  w a s  e v i d e n t  i n  a l l  r e g i o n s  o f  t h e  

p r o s t a t e ,  w h i c h  w e r e  s a m p l e d .  T h e  d i f f e r e n t i a l  d i s t r i b u t i o n  o f  i m m u n o  

r e a c t i v i t y  o b s e r v e d  w a s  N P Y ,  V I P .  D B H .  1 E n k .  m E n k ,  CGRP, S P  ( i n  o r d e r  

o f  d e c r e a s i n g  c o n c e n t r a t i o n ) .  S O M - l i k e  i m m u n o a c t i v i t y  w a s  o c c a s i o n a l -  

l y  o b s e r v e d  i n  t h e  p r o s t a t i c  c a p s u l e  a n d  c e n t r a l  a a e n o m a ;  C G R ?  a n d  S P  

i m m u n o a c t i v i t y  w e r e  p r e d o m i n a n t l y  a s s o c i a t e d  w i t h  m a j o r  n e r v e  

f a s c i c l e s .  N P Y .  B I P ,  D B H ,  5 H 1 ,  l E n k  a n d  m E n k  w e r e  r o u n d  a r o u n d  t h e  

a l v e o l i  a n d  i n  s m o o t h  m u s c l e  b u n d l e s  c o u r s i n g  b e t w e e n  i n d i v i d u a l  

m u s c l e s .  N P Y ,  V I P  a n d  D B H  s t a i n i n g  w e r e  a l s o  o b s e r v e d  t o  b e  r e l a t e d  

t o  o i o o d  v e s s e i s .  A u t o n o m i c  g a n g i i a  w e r e  f o u n d  i n  a l l  r e g i o n s  o f  t h e  

p r o s t a t e ,  w i t h  U P  t o  5 9  n e r v e  c e l l  b o d i e s  i n  a s i n g l e  g a n g l i a  a n d  

-______ 
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c o n t a i n i n g  a l l  o f  t h e  n e u r o - p e p t i d e s  e x c e p t  S O N  a n d  S P .  NPY w a s  t h e  

m o s t  p l e n t i f u l  c o m p o u n d  w i t h i n  g a n g l i a  ( f o l l o w e d  i n  d e c r e a s i n g  

c o n c e n t r a t i o n  b y )  D B H ,  m E n k ,  l E n k ,  C G R P ,  V I P  a n d  N P Y .  M u l t i p l e  

p o i n t s  o f  c o n t a c - .  b e r e  e v i l e r r  5e:ween n e r v e  f i b r e s  c o n t a i n i n ?  t h e  

n e u r o t r a n s m i t t e r s  a n d  a c c o m p a n y i n g  c e l l  b o d i e s  w i t h i n  g a n g l i a .  

CONCLUSIONS 

T h i s  i s  t h e  f i r s t  r e p o r t  o f  n e u r o p e p t i d e .  O B H  a n d  5HT c o n t a i n i n g  

g a n g l i a  w i t h i n  t h e  h u m a n  p r o s t a t e  g l a n d .  A l t h o u g h  k n o w l e d g e  a s  t o  

t h e  r o l e  o f  t h e s e  c o m p o u n d s  i s  a t  p r e s e n t  i n c o m p l e t e ,  i t  i s  l i k e l y  

t h a t  t h e y  s u b s e r v e  a f u n c t i o n  a s  n e u r o t r a n s m i t t e r s .  On t h e  b a s i s  o f  

a n i m a l  s t u d i e s ,  SP a n d  C G R P  a r e  k n o w n  t o  b e  s p e c i f i c a l l y  l o c a l i s e d  

t o  s e n s o r y  n e u r o n e s  a n d  V I P  a n d  NPY a r e  k n o w n  t o  b e  c o - t r a n s m i t t e r s  

w i t h  a c e t y l c h o l i n e  a n d  n o r a d r e n a l i n e  r e s p e c t i v e l y .  A p o s s i b l e  

h y p o t h e s i s  i s  t h a t  p r o s t a t i c  g a n g l i a  a c t  a s  g a t i n g  c i r c u i t s  o r  

" f i l t e r s "  t o  m o d u l a t e  e x c i t a t o r y  i n p u t  t o  t h e  p r o s t a t e .  T h e  

i m p o r t a n c e  o f  t h e s e  f i n d i n g 5  i n  t h e  l i g h t  o f  c u r r e n t  k n o w l e d g e  o n  t h e  

n e u r a l  c o n t r o l  o f  t h e  p r o s t a t e  g l a n d  i s  r e v i e w e d .  

5 .  J a m e s ,  C.R. C h a p p l e .  R . T .  T u r n e r - Y a r w i c k ,  
E . J . G .  M i i r o y .  G .  B u r n s t o c k .  

O e p t s .  o f  U r o l o g y  a n d  A n a t o m y ,  T h e  M i d d l e s e x  H o s p i t a l  
a n d  U n i v e r s i t y  C o l l e g e ,  L o n d o n ,  U . K .  

5 

S P E C I F I C  A U T O R A D I O G R A P H I C  L O C A L I S A T I O N  O F  P R O S I A T I C  
ADRENOCEPTORS 

A I M S  01 S T U D Y  

T h e  p r i n c i p a l  m o t o r  i n n e r v a t i o n  o f  p r o s t a t i c  s m o o t h  m u s c l e  i s  t h r o u g h  

t h e  s y m p a t h e t i c  c o m p o n e n t  o f  t h e  a u t o n o m l c  n e r v o u s  s y s t e m .  T h i s  a c t s  

v i a  t h e  s t i m u l a t i o n  o f  a l p h a - I  a d r e n o c e p t o r s .  A l t h o u g h  b o t h  a l p h a - 1  

a n d  a l p h a - 2  a d r e n o c e p t o r s  h a v e  b e e n  c h a r a c t e r i s e d  i n  p r o s t a t i c  t i s s u e  

u s i n g  r a d i o l i g a n d  b i n d i n g  t e c h n i q u e s ;  t h e  a c t u a l  h i s t o l o g i c a l  l o c a l -  

i s a t i o n  o f  h u m a n  p r o s t a t i c  a d r e n o c e p t o r s  u s i n g  i n  v i t r o  a u t o r a d i o g r a -  

p h i c  t e c h n i q u e s  h a s  n o t  p r e v i o u s l y  b e e n  r e p o r t e d .  

P A T I E N T S  A N D  M E T H O D S  

S p e c i m e n s  o f  a d e n o m a t o u s  p r o s t a t e  f r o m  1 0  p a t i e n t s  u n d e r g o i n g  s u r g e r y  

f o r  b e n i g n  p r o s t a t i c  h y p e r p l a s i a  w e r e  i m m e d i a t e l y  s n a p  f r o z e n  i n  

i s o p e n t a n e  c o o l e o  w i t h  l i q u i d  n i t r o g e n ,  s e c t i o n e d  a t  1 0  m i c r o n s  a n a  

t r a n s f e r r e d  t o  g l a s s  m i c r o s c o p e  s l i d e s .  U s i n g  c o n v e n t i o n a l  t e c h n i q u e s  

C o n s e c u t i v e  t i s s u e  s e c t i o n s  w e r e  t h e n  l a b e l l e d  w i t h  t r i t i a t e d  

q u i n u c l i d i n y l  b e n z i l a t e  ( Q N B )  ( m u s c a r i n i c  r e c e p t o r s ) ,  p r a z o s i n  ( a l p h a -  

1 r e c e p t o r s )  a n d  r a u w o l s c i n e  ( a l p h a - 2  r e c e p t o r s ) .  I n  e a c h  c a s e  

a d j a c e n t  s e c t i o n s  w e r e  t r e a t c d  t o  a l l o w  f o r  n o n - s p e c i f i c  b i n d l n g ,  

t h u s  p r o d u c i n g  " c o n t r o l s " .  T h e  l a b e l l e d  s e c t i o n s  w e r e  t h e n  p l a c e d  i n  

a p p o s i l i o n  t o  e m u l s i o n - c o a t e d  c o v e r s l i p s  f o r  1 2 - 2 0  w e e k s  ( t r i t i a t e d  

______-______ 

-------_-___________ 
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p r a z o s i n  a n d  t r i t i a t e d  r a u w o l s c i n e )  o r  5 - 1 0  w e e k s  ( t r i t i a t e d  Q N B ) .  

T h e  r e s u l t i n g  a u t o r a d i o g r a p h s  w e r e  e x a m i n e d  u s i n g  a c o m p u t e r i s e d  i m a g r  

a n a l y s i s  s y s t e m  b y  t w o  i n d e p e n d a n t  o b s e r v e r s  a n d  t h e  d a t a  w a s  C o m b i n e d  

a t  L h e  e n d  o f  t h e  s t u d y .  

R E S U L T S  

T h e  d i f f e r e n t i a l  r e g i o n a l  l o c a l i s a t i o n  o f  t h e s e  r e c e p t o r s  w i t h i n  

p r o s t a t i c  t i s s u e  w a s  c l e a r l y  d e m o n s t r a t e d .  M u s c a r i n i c  c h o l i n e r g i c  

r e c e p t o r s  w e r e  p r e d o m i n a n t l y  a s s o c i a t e d  w i t h  g l a n d u l a r  e p i t h e l i u m .  

A l p h a - 2  a d r e n o c e p t o r s  w e r e  f o u n d  p r i n c i p a l l y  i n  r e l a t i o n s h i p  t o  

r i r c ~ l a r  : ‘ S S J ~  w i t h  o n l y  a s p a y s e  d i s t - i b x t i o n  r e 1 a : e d  t o  g l a n d u l a r  

o r  m u s c u l a r  e l e m e n t s  w i t h i n  t h e  p r o s t a t e .  A l p h a - 1  a d r e n o c e p t o r s  w e r e  

l o c a t e d  a l m o s t  e x c l u s i v e l y  w i t h i n  m u s c l e .  T h e  q u a n t i t a t i v e  a n a l y s i s  

o f  a u t o r a d i o g r a p h s  d e m o n s t r a t e d  a m e a n  % g r a m  o c c u p a n c y l u n i t  a r e a  
w i t h i n  p r o s t a t i c  m u s c u l a r  t i s s u e  o f :  4.5 0.39 a n d  1 . 6  0 . 3 7  f o r  

a l . p h a - 1  a n d  a l p h a - ?  r e c e p t o r s  r e s p e c t i v e l y .  

___ 

C O N C L U S I O N S  ___________ 
R e c e p t o r  a u t o r a d i o g r a p h y  h a s  s u b s t a n t i a l  a d v a n t a g e s  o v e r  b i o c h e m i c a l  

b i n d i n g  t e c h n i q u e s  i n  p r o v i d i n g  s p e c i f i c  a n a t o m i c a l  l o c a l ? s a t i o n  

c o m b i n e d  w i t h  h i g h  s e n s i t i v i t y .  T h e  t h r e e  r e c e p t o r  p o p u l a t i o n s  

s t u d i e d  h e r e  w e r e  p r e s e n t  i n  a l l  o f  t h e  p r o s t a t i c  c o m p a r t m e n t s  b u t  

w i t h  m a r k e d l y  d i f f e r e n t  d l s t r i b u t i o n s .  T h e s e  r e s u l t s  p r o v i d e  t h e  

f i r s t  r e p o r t e d  m o r p h o l o g i c a l  e v i d e n c e  t o  s u p p o r t  t h e  c o n c e p t  o f  

p r e d o m i n a n t l y  a l p h a - 1  a d r e n o c e p t o r  m e d i a t e d  s t i m u l a t i o n  o f  h u m a n  

p r o s t a t i c  m u s c l e .  T h i s  w o r k  c l e a r l y  s h o w s  t h a t  t h e r e  i s  a n  a l p h a - 1  

o v e r  a l p h a - 2  p r e d o m i n a n c e  f o r  a d r e n o c e p t o r s ,  i n  p r o s t a t i c  s m o o t h  

m u s c l e .  T h e  m u s c a r i n i c  c h o l i n e r g i c  b i n d i n g  s i t e s  a r e  e x c l u s i v e l y  

o n  g l a n d u i a r  e p i t h e l i u m ,  i n  k e e p i n g  w i t n  t h e i r  p r o p o s e d  secret or no to^ 

f u n c t i o n .  H o w e v e r ,  t h e  r o l e  o f  t h e  a l p h a - 2  b i n d i n g  s i t e s  o b s e r v e d  

h e r e  i s  s t i l l  a m a t t e r  f o r  s p e c u l a t i o n .  A l t h o u g h  i t  i s  l i k e l y  t h a t  

t h e y  a r e  p r i n c i p a l l y  i n v o l v e d  i n  t h e  c o n t r o l  o f  v a s c u l a r  t o n e ,  t h e y  

m a y  p l a y  a m o d u l a t o r y  r o l e  i n  m u s c u l a r  c o n t r a c t i o n .  

6 M. I .  FRAZER, B. T. HAYLEN, J. R. SUTHERST 

UNIVERSITY DEPARTMENT OF OBSTETRICS AND GYNAECOLOGY, 
ROYAL LIVERPOOL HOSPITAL, PRESCOT STREET, LIVERPOOL. ENGLAND. 

HOW RELIABLE IS THE PERCEPTION OF THE SEVERITY OF URINARY 
INCONTINENCE I N  WOMEN? 

AIMS OF STUDY 
Visual analogue scores have been used i n  a n  attempt to q u a n t i f y  the patients 
subjective perception of  her urine loss (Frazer e t  a1  1987). However, the 
accuracy of this perception has not  been previously stzdied. Ye cxpared the 
results of  visual analogue scores w i t h  the objective assessment o f  urine loss 
using a two hour pad weighing tes t  (Sutherst e t  a1 1981). 

- 
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METHODS 
Women attending a urodynamic c l in ic  were asked t o  indicate the severity of t he i r  
incontinence on a 10 cm analogue scale.  
weighing t e s t ,  w i t h  the application of a pre-weighed perineal pad and the 
performance o f  a standard exercise regimen i n  the second h o u r  following a 1 l i t r e  
fluid load. The patients were also asked t o  indicate whether the urinary loss 
was less than, the same as  or more t h a n  t he i r  'usual '  loss during the same 
ac t iv i t ies  performed in more domestic circumstances. We compared the analogue 
scores and  pad t e s t  results of 58 women w i t h  genuine s t ress  incontinence and  26 
women w i t h  detrusor ins tab i l i ty .  
RESULTS 
The results are shown in the figure.  Overall, 6 7  o f  the 84 patients (80%) f e l t  
t h a t  the pad t e s t  accurately reflected the i r  usual degree of wetness. 
S t a t i s t i ca l  comparison was made using Kendall's method of rank correlation for  
non-parametric d a t a .  
detrusor ins tab i l i ty  and genuine s t ress  incontinence respectively. Similar 
degrees of wetness gave r i s e  t o  large variations i n  the analogue scores, the 
tendency usually being for  women t o  overestimate the i r  wetness on the analogue 
score 

Each woman underwent a two hour pad 

This gave correlation coefficients of 0.177 and 0.258 for 

Figure. Visual analogue scores plotted against pad t e s t  resu l t s .  
( 0  Detrusor ins tab i l i ty ;  = Genuine s t ress  incontinence 

CONCLUSIONS 

There seems l i t t l e  apparent relationship between a pa t ien t ' s  subjective 
impressions of the severity of her incontinence and  a corresponding objective 
assessment by a t w o  hour pad t e s t .  
volume of urine loss  i s  likely t o  be inadequate. 
t e s t  overcomes the drawbacks of  the subjective assessment of incontinence in 
women. 

Even a careful history concerning the 
The two hour pad weighing 
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Assessing the severity o f  urinary 

7 B. Klevmark, T .  Talseth, L.M. Eri 

'ection of Urology, Department of Surge ry ,  Rikshospitalet 
University of Oslo, O s l o ,  Norway 

OBJECrIVE ASSESSMENT OF URINARY INCONTINENCE. T I E  
ADVANTAGE OF RELATING 24 HOURS PAD-WEIGHING TEST TO 
FREQUENCY-VOLUME CHART ("COMBINED TEST" ) 

AIMS OF STUDY 
Several methods have been proposed for quantification of urinary in- 
continence. International continence Society recamended the one- 
hour pad-weighing test in 1983 (1). The disadvantage of this method 
is that the initial volume is not known, and therefore the current 
diuresis during the test cannot be calculated. Recently, a 40-minutes 
test has been proposed (2). The initial volume is known because the 
bladder is filled to 75% of the maximum cystometric capacity. The 
test is finished with voiding, and the current diuresis can be 
calculated. others have proposed 24 and 48 hours tests ( 3 ) .  These 
tests are probably more representative for urine l o s s  during normal 
daily life. Furthermore, they can be performed in familiar surroun- 
dings and do not require co-operation of hospital staff. 
The last 3 years we have in our department used the 24 hours pad- 
weighing test in combination with frequency-volume chart. The advan- 
tages of this "combined test'' have been analysed. 

The "combined test" has been used routinely in all in-patients and in 
selected out-patients. During this test the patient weighs pads and 
records time and volume for each micturition during 24 hours (4). 

PATIENTS AND METHODS 

RESULTS 
The following 4 advantages of the method have been found: 
1) The majority of patients with stress incontinence have an 
approximately normal diuresis of 1 ml/kg/hour as an average value. 
However, a few patients have a greatly increased 24 hours volume of 
urine (polyuria). The recorded urine loss can be reduced to an 
acceptable volume when the diuresis is corrected down to an average 
of 1 ml/kg/hour or less. This is easily done by asking the patient to 
reduce fluid intake to 1000 ml in addition to dry food. 
Example : Leakage 105 g 12 g - - -- 

24 hrs volume 3200 ml 1100 ml 
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2 )  Patients with large fluid intake will usually exhibit periods of 
high minute diuresis (e.g. 4-5 ml/min). Because urine filling is the 
specific stimulus for  micturii3m refIex activation, patients with 
urge incontinence map experience more pronounced urgency with a risk 
of increased incontinence when the minute diuresis is high. 
Example: Voided 

10.15 - 110 ml 
340 ml ): 340 ml in 85 min = 4 ml/min 11.40 - 

3 )  By calculating incontinence in-percentage uf 24 hours diwesis it 
is possible to obtain objective information about the result of 
treatment when the patient has been improved but not cured, 
Example: Before treatment: 240. g = 13% 

1600 ml 

After treatment: 110 g = 5% 
2190 ml 

41 It is our impression that urge incontinent patients record better 
that leakage occurs only just before micturition when they make a 
frequency-volume chart. 
CONCLUSION 
By combining 24  hours pad-weighing test with frequency-volume chart 
more functional information related to incontinence is obtained. As 
will be seen, the “combined test” has three advantages related to 
therapy and. one to diagnosis. 
LITERATURE 
1. Klarskov, P. and Hald, T. Reproducibility and reliability of 

urinary incontinence. Assessment with a 60 min test. Scand J 
Urol Nephrol 1984, 18, 293-298. 

test to choose: ICS’ one hour test, the 48 hours home test or a 
40 min test with known bladder volume? Proceedings of 17 Annual 
Meeting, International Continence Society, Bristol 1987. 

2. Jacobsen, H., Vedel, T. and Andersen, J.T. Which pad-weighing 

3. Victor, A. and Larsson, B. 48 hours pad-test. Scand J Urol 

4. Klevmark, B. Miksjonslistens parametre, diagnostiske prototyper 
Nephrol 1988 (in press). 

og bruk for kontroll av behandling (The frequency-volume chart 
- its parameters, diagnostic prototypes and use for control of 
treatment - in Norwegian with summary in English). Nord Med 
1987, 102, 340-342. 
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8 S L S t a n t o n ,  M S Krieger a n d  E Z i v  

Urodynamic U n i t ,  S t  George's I!ospital  Medical Schoo l ,  
London,  U.K.  

V I  DEOCYSTOUP.ETE!ROGnAI'EY: ITS BOLE I N  TEE ASSESSYENT 

OF INCONTINENCE IK ' rm FEMALE 

AIMS OF STUDY 
Videocystourethrography has been said to be the gold standard for 
evaluation of female urinary incontinence and voiding disorders 
(Turner-Warwick, 1979), but doubt has been expressed that it is 
necessary for all patients (Shepherd, 1985). We reviewed 200 
consecutive VCUs performed in our Unit to evaluate (a) what 
otherwise undetectable pathology was revealed by the investigation 
and (b) whether the investigation materially altered our 
management. 

PATIENTS AND METHODS 
Radiological assessment was made of the presence of bony pelvic 
abnormalities; bladder and urethral morphology: presence of 
ureteric reflux; position, mobility and opening of the bladder 
neck; the interruption process and milkback: presence of fistula; 
residual and urethral stenosis. 

The indications for evaluation were as follows: 143 for recurrent 
stress incontinence following bladder neck surgery, 25 for 
postoperative voiding difficulties or urge incontinence, 10 for 
total incontinence, five for pain, four for equivocal cystometry, 
three following artificial sphincter implantation and ten for 
other reasons. 

RESULTS 
Two patients were neuropathic (one spina bifida, one Parkinsonism). 
We observed two bladder diverticula and one megaureter. 
reflux was found in one patient investigated for pain. Three 
urethrovaginal and one vesicovaginal fistulae already diagnosed 
clinically were confirmed. However, one each of suspected 
urethrovaginal and vesicovaginal fistulae were not diagnosed, 
requiring other tests to confirm their presence. 
bladder neck descent was more marked than had been apparent from 
clinical examination. In 13 cases screening was performed during 
standing, in five of these permitting differentiation of sphincter 
incompetence from posture-induced detrusor instability. 

Ureteric 

In eighteen cases 

CONCLUS 1- 
Videocystourethrography is indicated for patients with 
postmicturition dribble when the diagnosis of diverticulum may be 
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made, or incontinence on standing. In the patient presenting with 
pain and lower urinary tract symptoms, the cystometric evaluation 
and the radiological search for reflux may be made concurrently. 
It is not necessary as a routine investigation in the 
non-neuropathic female with incontinence or voiding disorders, for 
whom cystometry will suffice. 

Turner-Warwick R (1979). The evaluation of urodynamic function. 
Urol Clin N Am 6: 51-54. 
Shepherd A M, Lewis P, Howell S C, Abrams P H (1985). Video screen 
and stress urethral profiles - unnecessary investigations in the 
diagnosis of genuine stress incontinence. Proc 15th ICS Meeting 
261-262. 

A.B. Peattie, S. Plevnik and S . L .  Stanton 

Urodynamic Unit, St. George's and St. James' Hospitals 
London UK. 

Distal urethral electric conductance (DUEC) test: a 

screening test for female urinary incontinence? 

AIMS OF STUDY 
The standard urodynamic investigation is cystometry. This is an 
invasive technique. It can positively diagnose detrusor instability 
but genuine stress incontinence ( G S I )  is diagnosed by exclusion. 
Holmes (1985) compared the DUEC test and ICS pad test in 36 
incontinent women. ne found 100% correlation and further described 
three patterns of conductance. The aims of this study were to see 
whether these patterns were diagnostic of the underlying bladder 
pathology and whether the test was sufficiently sensitive to replace 
cystometry in certain cases. 
PATIENTS AND METHODS 
One hundred and four females with urinary incontinence were assessed 
using the DUEC test and twin channel subtracted cystometry (Plevnik 
l . 3 3 5 ) .  During the cystometric study, after removal of the filling 
catheter, the DUEC catheter is inserted into the distal urethra 
whilst the patient gives a series of couahs, then washes her handti 
under running water for one minute. The catheter is removed and 
voiding cystometry is completed thereafter. 
RESULTS 
Patients complaining of incontinence are significantly more likely to 
have a positive DUEC test than abnormal cystometry (McNemar's test 
X =11.12,df=l, P 0.001). Three distinct patterns of urinary 
leakage can be recognised on DUEC testinrj. I - conductivity rise 
greater than 8 microamps for 2 secs; I1 - conductivity rise during 

2 
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r a i s e d  in t r a -abdomina l  p r e s s u r e  w i t h  superimposed s p i k e s  of 

c o n d u c t i v i t y  8 microamps; I11 - c o n d u c t i v i t y  r ise  8 microamps f o r  

3 secs. A h i g h l y  s i q n i f i c a n t  a s s o c i a t i o n  between p a t i e n t s  w i t h  

p a t t e r n s  I and 11 o r  b o t h  and a normal d e t r u s o r  p r e s s u r e  was no ted  
and p a t t e r n  I11 and a r a i s e d  d e t r u s o r  p r e s s u r e  ( X  2 =40.2,  con t ingency  

c o e f f i c i e n t ,  C =o.51, P 0.001). 

CYSTOMETRIC DIAGNOSIS 

SYMPTOMS 
G S  I D I  GSI&DI NORMAL DUEC 

1/11 6 0 0 3 

Pure  S t r e s s  I11 0 0 0 0 

I n c o n t i n e n c e  1/11 +I11 0 0 0 0 
N o  l e a k  0 0 0 5 
1/11 2 1 0 1 

Pure  Urge I11 0 3 0 0 

I n c o n t i n e n c e  1/11 +I11 0 1 0 0 

NO l e a k  0 2 0 11 
1/11 1 3  2 2 6 

I11 0 4 0 2 

1/11 +I11 3 7 4 5 
No l e a k  0 2 0 a 

Yixed symptoms 

of u r g e  and 

stress 
i n c o n t i n e n c e  

I n  t h e  grou? w i t h  p u r e  stress i n c o n t i n e n c e  6 p a t i e n t s  had GSI on 

cystometry,  These p a t i e n t s  p l u s  t h r e e  more had DUEC 1/11. No 

D I  w a s  found on e i t h e r  t es t .  Thus t h e s e  9 p a t i e n t s  cou ld  b e  c o r r e c t -  

l y  treated. u s i n g  DUEC d i a g n o s i s  a l o n e .  D a t i e n t s  with ?fire u r g e  

i n c o n t i n e n c e  and DUEC I11 a l l  had D I  on cystometry.  I n  t h e  qroup 

w i t h  mixed symptoms and DUEC I11 a l l  coulr? be  c o r r e c t l y  - t r e a t e d  f o r  

D I  w i t h o u t  r e c o u r s e  t o  cys tomet ry .  I f  t r e a t m e n t  i s  n o t  s u c c e s s f u l  

cys tomet ry  may be a p p r o p r i a t e .  Thus u s i n g  symptoms and DUEC p a t t e r n s  

o n l y ,  53%(55/104)  need cys tomet ry  t o  f u r t h e r  i n v e s t i p a t e  i n c o n t i n e n c e .  

CONCLUSIONS 

A p o s i t i v e  DUEC correlates b e t t e r  w i t h  p a t i e n t  symptoms of i n c o n t -  

i n e n c e  t h a n  abnormal cyscometry- DUEC I/iI shows a h i g h l y  s i g n i f l c a n t  

c o r r e l a t i o n  with normal d e t r u s o r  p r e s s u r e  whereas  DUEC 111 c o r r e l a t e s  

w i t h  a r a i s e d  d e t r u s o r  p r e s s u r e .  T h i s  a l l o w s  u s  t o  d i agnose  GSI 

from DUEC 1/11 and D I  from DUEC 111. DUEC g i v e s  o b j e c t i v e  e v i d e n c e  

of G S I  t h u s  making a p o s i t i v e  d i a g n o s i s  r a t h e r  t han  a d i a g n o s i s  of 

e x c l u s i o n  as now e x i s t s .  A combinat ion of symptoms and DUEC p a t t e r n s  

a l l o w s  c o r r e c t  t r e a t m e n t  i n  475 of p a t i e n t s  w i t h o u t  r e c o u r s e  t o  t h e  

more i n v a s i v e  and t i m e  consuming cys tomet ry .  

Iiolmes DM, P l evn ik  S ,  S t an ton  SL ( 1 9 8 5 )  Proc.  ICS 1 5 t h  AGV LOndon 

P l e v n i k  S,  Holmes DM, J anez  J e t  a1 (1985) Proc.  ICS 15th AGN 
London 
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10 P.Hilton and C.J.Mayne 

Dept. o f  Obstetr ics and Gynaecology, 
Un ivers i ty  of Newcastle-upon-Tyne, England. 

URETHRAL PRESSURE VARIATIONS: THE CORRELATION 
BETWEEN PRESSURE MEASUREMENT AND ELECTRICAL 
CONDUCTANCE IN GENUINE STRESS INCONTINENCE 

AIMS OF THE STUDY Var ia t ions  i n  u re th ra l  pressure have been 
i d e n t i f i e d  i n  10-20Z of  females w i th  lower u r i na ry  t r a c t  symptoms 
(Kulseng-Hanssen, 1983). Di f fe ren t  amplitudes o f  va r ia t i on  have been 
employed as c r i t e r i a  f o r  t h e  diagnosis of 'unstable u re th ra l  
pressure' i n  var ious series, and t h i s  has l e d  t o  confusion over the  
diagnosis and doubt as t o  i t s  c l i n i c a l  s igni f icance. H i l t o n  (1986) 
examined pressure va r ia t i on  i n  symptomatic and assymptomatic women. 
and showed t h a t  using a pressure va r ia t i on  equivalent t o  302 of the  
maximum r e s t i n g  u re th ra l  c losure pressure was the  best discr iminator,  
a l lowing the  i d e n t i f i c a t i o n  o f  a sub-group of s t ress  incont inent 
women whose u re th ra l  pressure va r ia t i on  was l i k e l y  t o  be of relevance 
t o  t h e i r  symptomatalogy. The c r i t i c a l  fac to r  determining whether 
u re th ra l  pressure va r ia t i ons  lead to ,  or cont r ibu te  to,  incontinence 
however, would seem t o  he whether they are associated w i th  bladder 
neck opening; t h i s  i s  not r e a d i l y  observed by conventional pressure 
measurements. The measurement of u re th ra l  e l e c t r i c a l  conductance 
(U.E.C.) i s  a simple, recent ly  devised technique f o r  t he  detect ion of 
u r i ne  en t ry  i n t o  the  ure thra  (Plevnik e t  al., 1983). It appears t o  
be no t  only a h igh l y  sens i t i ve  t e s t  o f  f l u i d  enter ing the  urethra,  
but  a l so  quan t i t a t i ve l y  r e l i a b l e  tMayne and H i l ton ,  1988). It i s  
possible there fore  tha t  the  use o f  UEC measurement along w i t h  
u re th ra l  pressure measurement may provide a useful  i nves t i ga t i ve  r o l e  
i n  pa t i en ts  w i t h  unstable u re th ra l  pressure. 

METHODS Thirteen women were studied; a l l  had urodynamically proven 

aPW?OFe '~ZBBBrei"e?Bti"anC~~~tapbd S ~ ~ s i t ~ f i $ ' t j n r B ~  $ $ ~ ~ ~ r n d " ~ o f R ~ ~ L  
mieratransduccr technique. Fal lowing the  p r a f i l e s  the  u re th ra l  
transducer was placed i n  the  region of maximum r e s t i n g  ure thra l  
pressure. A U.E.C. probe was introduced per urethram so as t o  l i e  
w i th  i t s  electrodes a t  t he  l eve l  o f  t he  so-called 'bladder neck 
mechanism'. The u re th ra l  pressure and conductance were simultaneously 
recorded f o r  a minimum per iod of 2 minutes, so t ha t  pressure 
va r ia t i ons  could be recorded, and the  co r re la t i on  between them and 
conductance changes iden t i f i ed .  

RESULTS Urethral  pressure va r ia t i ons  were recorded i n  absolute terms, 
i n  C m - H z O  (de l ta  MUCP-absalute), and i n  r e l a t i v e  terms, as a 
percentage of t he  maximum res t i ng  u re th ra l  c losure pressure (de l ta  
MUCP-relative); UEC changes were s i m i l a r l y  recorded i n  absolute and 
r e l a t i v e  terms. O f  the 13 women, 10 showed pressure va r ia t i ons  
greater than lScm.H,O and a lso  greater than 3QX o f  t h e i r  M.U.C.P.. 
both being suggested as possible c r i t e r i a  f o r  t he  diagnosis of 
'unstable u re th ra l  pressure'. None however showed frank 'u re th ra l  
i n s t a b i l i t y '  w i th  a f a l l  i n  M.U.C.P. t o  zero. There was no 
s ign i f i can t  co r re la t i on  between the  ove ra l l  maximal amplitude of 
var iables of u re th ra l  pressure va r ia t i on  and those o f  u re th ra l  
e l e c t r i c a l  conductance dur ing the  t o t a l  study period. Ind iv idua l  
traces, however, showed a very c lear  temporal re la t i onsh ip  between 
the  2 variables, reduct ion i n  u re th ra l  pressure usua l ly  being 
associated w i th  an increase i n  e l e c t r i c a l  conductance (see f i gu re ) .  
I n  the  ma jo r i t y  of recordings t h e  pressure and UEC changes occurred 
simultaneously, although i n  5 t he  pressure change preceded the  UEC 
change by up t o  0.8sec. 
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CONCLUSIONS In pat ients w i t h  genuine stress incontinence although 
there i s  no corre la t ion between the amplitude of urethral  pressure 
var iat ions and e lec t r i ca l  conductance changes, there i s  a clear 
temporal relationship. Pressure reduction ( i n  mid-urethra) i s  
invar iab ly  associated with an increase i n  conductance (a t  the bladder 
neck). These f indings suggest that  the phenomenon of ‘unstable 
urethral  pressure’ is associated with urethral  opening, a t  least  
proximally, even when frank ‘urethral  i n s t a b i l i t y ‘  I S  not present. 
The closeness of the re la t ionship suggests that  whatever may be the 
cause of urethral  pressure variations, i t  e i ther  a f fec ts  the whole of 
the urethral  simultaneously, or i s  rap id ly  propagated from the 
m i  d-urethra pro% i ma1 1 y . 
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PEAK AND AVERAGE U R I N E  FLOW RATES I N  A NORMAL FEMALE 

POPULATION - THE LIVERPOOL NOMOGRAMS 

AIM OF STUDY 

The study o f  vo id ing  i n  women has been handicapped by the  lack o f  c l e a r  
gu ide l i nes  f o r  t he  normal l i m i t s  o f  u r i n a r y  f l o w  ra tes .  We sought t o  de f i ne  

such l i m i t s  i n  a l a rge  normal female populat ion.  
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METHODS 

Three hundred and forty-seven women volunteered to answer a urinary 
questionnaire. They then voided once in a completely private toilet into a care- 
fully calibrated Dantec Urodyn 1000 mictiograph. Two hundred and forty-nine 
women aged 16 to 63 were considered normal for the study. These women 
specifically denied any urinary incontinence, any of 5 symptoms of voiding 
difficulties and any previous bladder surgery. 
of the normal women were compared with their respective voided volumes. 
of these women repeated the study. 
transformations of the raw data. 
RESULTS 

The peak and average flow rates 

Nomograms were plotted based on statistical 
Forty-six 

Figures 1 and 2 show the respective nomograms of the peak and average f l o w  

There was no statistically significant variation in either peak or average 
rates in centile form. 

flow rate with respect to age, parity or first versus repeated void. 
CONCLUSIONS 

The use of statistical transformations in the construction o f  these nomograms 
overcomes the problem with inaccuracies created by the use of raw standard 
deviations (50s) where the excessive scatter o f  data d b x e  :he line o= the mean 
will be reflected In excessive SO8 below the mean (i.e. the 2SO mark below the 
mean would be excessively low). 

Both flow rates showed an equally strong relationship with voided volume. 
deterioration of either flow rate was discernable at higher volumes. 
restriction of voided volumes within the nomogram e.g. to above 150 ml was 
appropriate, 1.e. lower or higher volumes appeared just as useful in determining 
the normality of voiding. 

normal women over a wide range o f  voided volumes (15 ml to 6 0 0  ml). 

No 

No artificial 

These nornograms are offered as providing clear limits of urinary flow rates in 
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FIGURE 1 :  PEAK URINE FLOW RAT€ NOMOGRAM - --___- 0 Haylen,1988 
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I . D .  Vel1acol.t and S.N. Tuck 

Dcpt. of Obstetr ics  and Gynaecology, Roya?. Free Hospital, 
London (U.K.) 

WHAT IS SENSORY UFGENCY? 

AIM OF STUDY. 

The term "sensory urgency", although of ten  used, is imprecise. An attempt is 
made t o  r e f i n e  t h e  assessrent  of t h e  sensat ion of f i l l i n g  i n  order  Lo c l a r i f y  

diagnost ic  c r i t e r i a  used f o r  sensory urgency i n  standard c l i n i c a l  

videeocystomtrography. 

PATIENTS AND METHODS 

258 successive pa t ien ts ,  re fe r red  from mixed gymecology c l j n i c s ,  w e r e  included. 

F i l l i n g  c y s t m e t r y  was car r ied  out i n  t h e  supine posi t ion and t h e  p a t i e n t s  

were ca the ter i scd  t ransure thra l ly  t o  empty the  bladder using a lOFG Pennine 

nelaton catherer .  Inr raves ica l  pressure was measured by a f l u i d  f i l l e d  16G 

Portcx epidural  ca the te r .  A f l u i d  f i l l e d  Avon A63 narrow bore tube was inser ted  

to  record r e c t a l  pressure.  The f i l l i n g  medium was UrograEin 150 a t  20°C , and 

t h e  ca the te rs  were connected t o  a Dantec Urodyn 5000 c y s t m e t r y  recorder. The 

bladder w a s  f i l l c d  a t  the rate of 50ml/min. 

With t h e  invest igator  ( I . D . V . )  by their s i d e ,  t h e  p a t i e n t s  w e r e  asked t o  r e p o r t ,  

i n t o  a hand k l d  tape  recorder ,  their sensat ions during f i l l i n g .  In  addi t ion,  

they were asked to  indica te  s p e c i f i c a l l y  the time. of experiencing t h e i r  first 

sensat ion of dcs i re  t o  void, and when t h e  des i re  t o  void became st rong.  The 
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ves ica l  pressure,  rectal pressure and subtract-ed detrusor  pressure were 
recorded throughout f i l l i n g  and t h e  pressure t r a c e  reviewed with the tape  

recording to  synchronise pressure and v o l ~  readings with the p a t i e n t ' s  

remarks. 

RESULTS 

Espize encouragemnt, none of the p a t i e n t s  expressed any consis tent  

phrxeology t o  descr ibe their bladder sensat ions,  although 56 (21.72) did  

c m n t  that their bladder f e l t  cold at t h e  onset of f i l l i n g .  

38 v m n  (14.7%) %?re ascr ibed a. p r i r r a q  diagnosis of sensory w9ency. They 

had a nean v o l m  at f i r s t  sensat ion of 86.7m1, which was  31.99, of their mean 

c y s t m t r i c  capaci ty  of 271.4m1. A f u r t h e r  45 womn (17.48) had an element of 

sensory urgency, although t h e i r  primary diagnosis w a s  one of e i t h e r  genuine 

stress incontinence or detrusor  i n s t a b i l i t y .  T h i s  group had a m a n  f i r s t  

sensat ion a t  118.5ml, which was 29.6% of their c y s t m t r i c  capaci ty  of 400ml. 

19 women (7.4%) had a diagnosis of detrusor  i n s t a b i l i t y ,  with a flrst sensat ion 

at 217.2m1, 48% of t h e i r  c y s t o m t r i c  capaci ty  of 452.9ml. A fur ther  124 w m n  

(488)  were diagnosed as having genuine stress incontinence with a f i r s t  

sensat ion at 263.9m1, 54.7% of t h e i r  c y s t m t r i c  capaci ty  of 482.2ml. 

Those worren with sensory urgency as their pr'rimary diagnosis show a smller 

v o l m  a t  f i r s t  sensat ion (p<O.OOl) and a smaller cystometric capaci ty  (pcO.001) 

compared with those w a n  with e i t h e r  genuine s t r e s s  incontinence or  detrusor  

i n s t a b i l i t y .  They a l s o  develop t h e  f i r s t  des i re  t o  void at a lower percentage 

of their cystometric capaci ty  (pi0.05) .  

coNcLusIoNs 
we conclu6e T h a t  however inprecise  t h e  rout ine  ascertainment of volume and 

pressure a t  f i r s t  sensat ion and a t  s t rong  des i re  t o  void might seem, we d idn ' t  

f i n d  anything fur ther  was added by encouraging p a t i e n t s  t o  be mre vocal  about 

t h e i r  cogni t ive bladder functiori. 

The standard two requests  of tim of f i r s t  sensat ion and of s t rong d e s i r e  t o  

void do indeed, thercfore ,  d i f f e r e n t i a t e  sensory urgency very accurately from 

other  diagnoses. These p a t i e n t s  experience first sensat ion at  a s i g n i f i c a n t l y  

lower volume, and a t  a s i g n i f i c a n t l y  smaller percentage of t h e i r  c y s t o m t r i c  

capacity. 

13 Gunnar  Lose and L i s b e t h  J ~ r g e n s e n  

Dept .  o f  U r o l o g y ,  R i g s h o s p i t a l e t ,  U n i v e r s i t y  o f  
Copenhagen ,  Copenhagen,  Denmark. 

THE EFFECT OF URETHRAL CATHETERISATION ON THE U R E -  
T H R A L  SPHINCTER EMG A N D  THE URETHRAL CLOSURE PRESSURE. 

AIMS OF STUDY 

I t  h a s  been h e l d  by many i n v e s t i g a t o r s  t h a t  t h e  i n t r o d u c t i o n  o f  a 
c a t h e t e r  p e r  u r e t h r a m  may s t i m u l a t e  m u s c u l a r  a c t i v i t y  and h e n c e  a l t e r  
t h e  a c t u a l  u r e t h r a l  p r e s s u r e .  E l e c t r o m y o g r a p h i c  s t u d i e s  i n  t h e  r a b b i t  

s u p p o r t  t h i s  a s s u m p t i o n  ( K o r a i t i m ,  1982) .  However, t h e r e  is a remark-  
a b l e  lack of  knowledge  a b o u t  s u c h  an e f f e c t  i n  humans. The aim of  t h e  



p r e s e n t  s t u d y  was t o  a s s e s s  t h e  e f f e c t  o f  i n t r o d u c i n g  a c a t h e t e r  i n t o  
t h e  u r e t h r a  on t h e  u r e t h r a l  s p h i n c t e r  EMG and t h e  u r e t h r a l  p r e s s u r e .  
PATIENTS AND METHODS 
F o r t y e i g h t  female p a t i e n t s  w i t h  v a r i o u s  v o i d i n g  d y s f u n c t i o n s  a d m i t t e d  
f o r  u r o d y n a m i c  s t u d y  p a r t i c i p a t e d .  All p a t i e n t s  were i n v e s t i g a t e d  i n  
t h e  s u p i n e  p o s i t i o n  w i t h  a n  empty b l a d d e r .  B e f o r e  i n s e r t i o n  of  t h e  
u r e t h r a l  c a t h e t e r  a u r e t h r a l  s p h i n c t e r  EMG was o b t a i n e d  u s i n g  a d i s -  
p o s a b l e  v a g i n a l  s u r f a c e  e l e c t r o d e  p l a c e d  j u s t  b e h i n d  t h e  m i d u r e t h r a  
(Lose e t  a l ,  1987).  D u r i n g  c o n t i n u o u s  EMG r e g i s t r a t i o n  a u r e t h r a l  
p r e s s u r e  p r o f i l e  c a t h e t e r  was i n s e r t e d  i n t o  t h e  b l a d d e r  and a u r e -  
t h r a l  p r e s s u r e  p r o f i l e  was r e c o r d e d  a f t e r  a b o u t  1 min. The c a t h e t e r  
was t h e n  l e f t  i n  p l a c e  and t h e  p r o f i l o m e t r y  was r e p e a t e d  2 min and 5 
min la ter .  C o n t i n u o u s  EMG r e g i s t r a t i o n  was p e r f o r m e d  u n t i l  t h e  a c t i -  
v i t y  was i d e n t i c a l  w i t h  t h e  i n i t i a l  a c t i v i t y  b e f o r e  t h e  u r e t h r a l  
c a t h e t e r i s a t  i o n .  
The s t u d y  p o p u l a t i o n  was d i v i d e d  i n t o  3 g r o u p s  a s  t o  t h e  s i z e  o f  t h e  
p r o f i l e  c a t h e t e r :  Group I (11-13, mean a g e  59 y e a r s )  had u r e t h r a l  
p r o f i l o m e t r y  per formed w i t h  a 5F m i c r o - t i p  t r a n s d u c e r ,  Group I1 
( ~ 2 3 ,  mean a g e  54 y e a r s )  w i t h  a 8F p e r f u s i o n  c a t h e t e r  w i t h  2 s i d e -  
h o l e s  and Group I11 ( n z 1 2 ,  mean a g e  57 y e a r s )  w i t h  a 10F p e r f u s i o n  

c a t h e t e r  w i t h  1 s i d e h o l e .  
The EMG o b t a i n e d  was r e g i s t r a t e d ,  p r o c e s s e d  and d i s p l a y e d  on a 6 
c h a n n e l  r e c o r d i n g  s y s t e m  (DISA Uro-sys tem 21F 2 1 0 0 ) .  EMG a c t i v i t y  was 
r e c o r d e d  i n  t h e  r a n g e  4-10 pV. 

RESULTS 
The r e s u l t s  a r e  l i s t e d  i n  t h e  t a b l e .  I n  a l l  3 g r o u p s  a s t a t i s t i c a l l y  
s i g n i f i c a n t  i n c r e a s e d  EMG a c t i v i t y  was o b s e r v e d  a f t e r  t h e  i n t r o d u c t i -  
o n  o f  a u r e t h r a l  c a t h e t e r  w h i l e  t h e  maximum u r e t h r a l  c l o s u r e  p r e s s u -  
r e  (MUCP) was unchanged.  The EMG a c t i v i t y  r e t u r n e d  t o  t h e  i n i t i a l  
l e v e l  a f t e r  a median time o f  3 rnin, 3 min and 5 min r e s p e c t i v e l y  i n  
t h e  t h r e e  g r o u p s .  No c o r r e l a t i o n  be tween c h a n g e s  i n  EMG a c t i v i t y  and  
c h a n g e s  i n  MUCP c o u l d  be e s t a b l i s h e d  i n  t h e  i n d i v i d u a l  p a t i e n t  i n  any  
o f  t h e  t h r e e  g r o u p s .  
Table 
Median values of  MUCP and integrated ure thra l  EMG before and a f t e r  inser t ion o f  
u r e t h r a l  catheter .  

-- 

URETHRAL EMG MUCP 
( a r b i t r a r y  u n i t s )  an H S  

res t ing  inser t ion 1 min 3 min 6 min 1 min 3 min 6 min 
state of catheter 

Group I (n-13) 4.0 7.0 7.0 5.0 4.0 32 40 36 
(5F) 
Group I1 (n-23) 4.0 6.0 5.0 '1.5 3.5 56 50 55 
( 8 F )  
Group 111 ( ~ 1 2 )  4.0 7.0 8.5 6.5 5.0 68 68 66 

( I @ )  
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CONCLUSIONS 

I n t r o d u c t i o n  o f  a u r e t h r a l  c a t h e t e r  causes a t e m p o r a r y  increase i n  
u r e t h r a l  EMG a c t i v i t y  i n  female p a t i e n t s .  However ,  t h i s  increase  i n  
EMG a c t i v i t y  canno t  b e  cor re la ted  t o  c o r r e s p o n d i n g  c h a n g e s  i n  ure- 
t h r a l  p r e s s u r e .  C o n s e q u e n t l y ,  t h i s  p h e n o m e n o n  seems t o  b e  o f  m i n o r  

i m p o r t a n c e  i n  d a i l y  u r o d y n a m i c  work up.  
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14 M.A.Stott and P.H.Abrams 

Urodynamic Un i t ,  Ham Green Hosp i t a l ,  P i l l ,  A r i s t o l  (U.K.) 

TfiE EFFECT O F  F I L L I N G  RATE ON BLADDER COMPLIANCE 

INTRODUCTION 

Bladder compliance i s  defined as t h e  change i n  b l adde r  volume p e r  u n i t  change i n  

p re s su re  du r ing  bladder  f i l l i n g  (dV/dP). The normal b l adde r  is h i g h l y  compliant ,  

t h e  d e t r u s o r  p r e s s u r e  r i s i n g  l i t t l e ,  i f  a t  a i l ,  du r ing  f i l l i n g  (dV/dP*w). Th i s  

phenomenon is t h e  product  o f  a combination o f  f a c t o r s ,  i n c l u d i n g  b l adde r  geometry,  

Lap lace ' s  Law and the  v i s c o - e l a s t i c  p r o p e r t i e s  o f  t h e  b l adde r  w a l l .  

Low bladder  compliance is  o f t e n  seen  i n  p a t i e n t s  w i t h  neu ropa th ic  b l adde r s  and 

i s  a n  important  cause of upper t r a c t  compl i ca t ions  i n  t h e s e  p a t i e n t s .  Eowever, 

t h e  mechanisms causing low compliance are incompletely understood. Low compliance 

may r e f l e c t  an i n c r e a s e  i n  t h e  connec t ive  t i s s u e  elements  o f  t h e  b l adde r  wall o r  

could be a n e u r a l l y  mediated phenomenon. 

We have s t u d i e d  t h e  e f f e c t  of bladder  f i l l i n g  r a t e  on observed copp l i ance  i n  

p a t i e n t s  w i t h  neu ropa th ic  b l adde r s  i n  o r d e r  t o  a s s e s s  t h e  importance of  t h e  f i l l i n g  

r a t e  i n  t h e  d i agnos i s  of  low compliance and t o  examine t h e  causes  o f  low compliance 

METHODS 

56 p a t i e n t s  have been s tud ied :  34 wi th  s p i n a  b i f i d a  and 22 wi th  o t h e r  neu ropa th ic  

ves i co -u re th ra l  dysfunct ion.  

A l l  p a t i e n t s  have undergone water  f i l l i n g  cystometry r eco rd ing  b l adde r ,  r e c t a l  and 
s u b t r a c t e d  p r e s s u r e s  and f i l l i n g  on t o p  o f  a r e s i d u a l  u r i n e  where p re sen t .  P a t i e n t s  

were F i l l e d  t o  c a p a c i t y  a t  10 mllmin, t h e  bladder  then  d ra ined  t o  t h e  o r i g i n a l  

Volume, and t h e  bladder  r e f i l l e d  a t  60 mllmin. The o r d e r  o f  f i l l i n g  ( i e l O  then  60 

or 60 then  10) was v a r i e d  a t  random t o  e l i m i n a t e  any p o t e n t i a l  e f f e c t  o f  t h e  o r d e r  
of f i l l ing on compliance. 

e r e c t  p o s i t i o n  l e d  t o  cont inuous leakage and F a i l u r e  t o  f i l l  t h e  b l adde r ,  t h e  

b l adde r  was f i l l e d  i n  t h e  supirre pos i t i on .  

t o  f a c i l i t a t e  bladder  f i l l i n g .  

I n  p a t i e n t s  w i th  s p h i n c t e r  weakness where f i l l i n g  i n  t h e  

I n  2 p a t i e n t s  a p e n i l e  clamp w a s  used 



'Yhe bladder  compliance was c a l c u l a t c d  from t h e  p res su res  and volume a t  t h e  limits 
of t h e  f i l l i n g  cystometrogram. Low compliance was defined as below 30 ml/cmHpO - 
RESULTS 

Compliance was s i g n i f i c a n t l y  improved wher. f i l l i n g  a t  10 m l l m i C  a s  compared w i t h  

60 ml/min. 
compared t o  a median compliance of 5.8 mllcmH20 ( r a n g e  1.3 -28) a t  a f i l l i n g  r a t e  

of 6C ml/min (p<0.05 Wilcoxon rank sum t e s t ) .  

60 mllmin b u t  were normally compliant  a t  10 a l lmin .  

I n  a l l  p a t i e n t s  t h e r e  was a predominantly l i n e a r  r e l a t i o n s h i p  between p r e s s u r e  and 

volume dur ing  f i l l i n g .  Two p a t i e n t s  showed p a r t i c u l a r l y  reduced compliance a t  low 

volumes, w h i l s t  14 p a t i e n t s  had a mild,  p rog res s ive  r educ t ion  i n  compliance as t h e  

b l adde r  f i l l e d .  

DISCUSSION 

These r e s u l t s  sugges t  t h a t  t h e  d i agnos i s  of low bladder  compliance is on ly  

conc lus ive  i f  a s ses sed  a t  iow f i l l i n g  rates. 'I'.hus i t  may be wrong t o  assume t h a t  

d i l a t e d  upper t r a c t s  i n  a neuropatnic  p a t i e n t  are due t o  low compliance i f  t h i s  

has  only been demonstrated a t  high f i l l i n g  rates. T h i s  does not  imply that low 

compliance demonstrated a t  h igh  f i l l i n g  rates can b e  accepted as e n t i r e l y  normal 

as t h e  v a s t  ma jo r i ty  of b l adde r s  demonstrate  normal compliance a t  f i l l i n g  r a t e s  up 

t o  100 mlbmin. 

The r a t e  dependance of compliance and t h e  predominantly l i n e a r  r e l a t i o n s h i p  between 

p r e s s u r e s  and volume during bladder  f i l l i n g  i n  t h e s e  p a t i e n t s  a r e  not, compat ible  

wi th  s imple mechanical models of bladder  wall behaviour ( e l a s t i c ,  v i s c o - e l a s t i c ,  

e lo s tomer i c ) .  

Of low bladder  compliance i n  neuropathic  p a t i e n t s .  

A t  10 ml/min t h e  median compliance was 11.0 ml/cmH20 ( r ange  2.6-183) 

1 1  p a t i e n t s  had low compliance a t  

Thus, neu ra l  mechanisms would seem t o  be imp l i ca t ed  i n  t h e  causa t ion  

P.Lewis, M.A.Stot, A.M.Shepherd and P.H.Abrams. 

Urodynamic Un i t ,  H a m  Green Hosp i t a l ,  
P i l l ,  B r i s t o l  (UK). 

URODYNAMICS: WHICH TESTS A N D  EQUIPMENT ARE USED? 

INTRODUCTION 

Urodynamics have achieved cons ide rab le  acceptance amongst c l i n i c i a n s  working wi th  

p a t i e n t s  who a r e  s u f f e r i n g  ves i co -u re th ra l  dysfunct ion.  However t h e r e  has  neve r  

been a su rvey  which at tempted t o  quan t i fy  t h e  use and d i s t r i b u t i o n  of urodynamic 

s e r v i c e s  i n  a so c a l l e d  "developed" coun t ry  with a s o p h i s t i c a t e d  h e a l t h  s e r v i c e .  

I n  a d d i t i o n ,  t h e  a t t i t u d e s  of c l i n i c i a n s  as t o  t h e  va lue  of UrOdyMmiCS i n  v a r i o u s  

p a t i e n t  groups and t o  t h e i r  equipment have never  been assessed.  I n  p a r t i c u l a r ,  t h e  

views of c l i n i c i a n s  as t o  t h e  d e s i r a b i l i t y  of computer is ing urodynamic i n v e s t -  

i g a t i o n s  is unknown. 

We have conducted a p o s t a l  su rvey  of c l i n i c i a n s  (of a l l  s p e c i a l t i e s  with a b i a s  

towards Uro log i s t s )  i n  o r d e r  t o  col l .ect  d a t a  on : t h e  groups of p a t i e n t s i n v e s t -  

i g a t e d ,  t h e  urodynamic t e s t s  performed, t h e  equipment used and equipment design.  
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METHODS 

Q u e s t i o n n a i r e s  were s e n t  t o  261 c l i n i c i a n s  i n  t h e  U.K. 

d i r e c t e d  t o  those  known t o  have an  i n t e r e s t  i n  urodynamics. I n  a d d i t i o n ,  a 
q u e s t i o n n a i r e  was s e n t  t o  a t  least one c l i n i c i a n ,  ( u r o l o g i s t ,  gynaeco log i s t  or 

g e n e r a l  su rgeon) ,  i n  each of t h e  218 Heal th  D i s t r i c t s  i n  t h e  U.K. 

RESULTS 

214 c l i n i c i a n s  r e p l i e d ;  from t h e s e  r e p l i e s  140 urodynamic i n v e s t i g a t i o n  u n i t s  were 

i d e n t i f i e d .  
Patients: 71% of u n i t s  i n v e s t i g a t e d  more women than  men (median: 27% male p a t i e n t s  

t o  73% female p a t i e n t s ) .  

urology, 35% gynaecology, 5% o t h e r ) .  Un i t s  a l s o  i n v e s t i g a t e d  p a t i e n t s  from o t h e r  

s p e c i a l t i e s :  50% saw g e r i a t r i c  p a t i e n t s ,  42% neuro log ica l  and 21% i n v e s t i g a t e d  

p a e d i a t r i c  r e f e r r a l s .  
c o l o g i c a l  r e f e r r a l s  accounted f o r  l e s s  t h a n  10% of a l l  p a t i e n t s  seen. 

I n v e s t i g a t i o n s :  A l l  u n i t s  performed f i l l i n g  and vo id ing  cystometrograma: 9S% used 

Slow fill (10 - 100 mllmin). 50% of departments  performed u r e t h r a l  p r e s s u r e  

p ro f i lome t ry  (UPP): Brown Wickham 38%, c a t h e t e r  t i p  t r ansduce r s  18%. 45% of a l l  

u n i t s  had vjdeo:  15% f o r  a l l  i n v e s t i g a t i o n s  and 30% f o r  s e l e c t e d  p a t i e n t s  only.  

13% had t h e  f a c i l i t i e s  f o r  per lorming electromyography (EMG). 

Equipment: 752 of u n i t s  used on ly  e x t e r n a l  p re s su re  t r snsduce r s ,  20% used 
exc lus ive ly  c a t h e t e r  t i p  t r ansduce r s  and 5% used both types.  

96% of u n i t s  used t h e  t r a d i t i o n a l  mult ichannel  char t -paper  r eco rde r .  

12% 3f u - i t s  s t c r e 2  data ! e i f h e r  raw o f  e b s t r a - t e d )  on e i t h e r  f1cp;y d i s c  (lC%) 
o r  hard d i s c  (40%). 

28% of c l i n i c i a n s  had used a computer based systern a t  some time. 
f e l t  t h e s e  systems showed s u f f i c i e n t  f l e x i b i l i t y  o f  use bu t  on ly  50% thought  t hey  

saved t ime. 

82% of u n i t s  thought t h e i r  equipment was r e l i a b l e  w h i l s t  16% had r e s e r v a t i o n s  and 

only 2% thought  t h e i r  equipment w a s  un re l i ab le .  

CONCLUSIONS 

The o v e r a l l  response r a t e  was e x c e l l e n t  and t h e  number of u n i t s  undertaking uro- 

dynamic s t u d i e s  was much greater than  we expected. 
evidence of d o c t o r s  of d i f f e r e n t  d i s c i p l i n e s  i n v e s t i g a t i n g  p a t i e n t s  r e f e r r e d  from 

a v a r i e t y  of s p e c i a l t i e s .  

of t h e  in t e rchange  of information and ideas .  
Desp i t e  t h e  adve r se  criticism t h a t  u r e t h r a l  prof i lometry has  r ece ived  h a l f  of a l l  

t h e  responders  found t h e s e  t e s t s  he lp fu l .  

i n t e r e s t e d  in t h e  views o f  t h e  c l i n i c i a n s  on equipment design.  
s a t i s f a c t i o n  with t h e  computer s y s t e m ,  b u t  t h i s  may be a r e f l e c t i o n  of t h e i r  

more r e c e n t  In t roduc t ion .  

The q u e s t i o n n a i r e s  Were 

Most p a t i e n t s  were r e f e r r e d  by u r o l o g i s t s  (median: 60% 

I n  most u n i t s  p a t i e n t s  o t h e r  t han  u r o l o g i c a l  o r  gynae- 

However, 

O f  t h e s e ,  60% 

The survey gave encouraging 

We f e e l  t h i s  w i l l  l e ad  t o  improved p a t i e n t  c a r e  because 

Few u n i t s  were us ing  EMG. We were 

There was l e s s  
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WATER METABOLISM AND BLADDER INSTABILITY I N  CHILDREN 

AIMS OF STLDY 

Unstable  bladder  c o n t r a c t i o n s  i n  c h i l d r e n  have been r e l a t e d  t o  s e v e r a l  f a c t o r s  

o r  c i rcumstances but  its pathophysiology and e t i o l o g y  a r e  obscure.  The aim 
of t h i s  s tudy  WRS t o  c o r r e l a t e  maximum c a p a c i t y  of u r i n a r y  concen t r a t ion  wi th  

urodynamics f i n d i n g s  of bladder  i n s t a b i l i t y  i n  c h i l d r e n  wi th  symtorns of uns t ab le  

bladder .  

PATIENTS AND METHODS 
We have s t u d i e d  water metabolism i n  100 c h i l d r e n  who had urodynamics f i n d i n g s  

of bladder  i n s t a b i l i t y .  Maximum capac i ty  of u r i n a r y  concen t r a t ion  was determined 

i n  a l l  of them wi th  an  exent  l i q u i d  d i e t  f o r  15 hours  o r  dry d i e t  p lus  in t r ana -  

sal DDVAP (Hendricks t e d t  modif ied) .  A s  a c o n t r o l  group, 91 c h i l d r e n  wi th  mild 

glomerular  a f f e c t a t i o n  which had noL shown a l t e r a t i o n s  of t h e  t u b u l a r  w a t e r  

physiology were used . 
RESULTS 

65 o f  c h i l d r e n  wi th  bladder  i n s t a b i l i t y  had normal osmola r i ty .  20 of them had 
concen t r a t ion  d e f e c t  due t o  s e v e r a l  causes  and 15 were diagnosed wi th  primary 

po lyd ips i a  (To ta l  polyuries=35%).  I n  t h e  c o n t r o l  group 1 case of po lyur i a  and 

4 of primary po lyd ips i a  were found (To ta l  polyuries=5.4%). T h i s  d i f f e r e n c e  

is s t a t i s t i c a l l y  s i g n i f i c a n t .  Of t h e  35 c h i l d r e n  wi th  po lyur i a ,  23 had i n s t a b i -  

l i t y ,  however t h e r e  wasn ' t  round any cause of t h e  same i n  t h e  remaining 12. 

Neve r the l e s s  ?n t h e  c o n t r o l  group, i n s t a b i l i t y  was found i n  1 case.  On t h e  

o t h e r  hand i n  17 c h i l d r e n  of the i n s t a b i l i t y  grcrup without  po lyu r i a  t h e r e  wasn ' t  

found i n f e c t i o n  or any o t h e r  cause o f  un inh ib i t ed  bladder  con t r ac t ions .  

CONCLUSION 

Analizyng t h e s e  r e s u l t s  w e  conclude that un inh ib i t ed  bladder  c o n t r a c t i o n s  could 

be s t imu la t ed  by excess ive  i n t a k e  of water. 

S . R i t t i q ,  U.B.Knudsen,  S . S # r e n s e n ,  J . C . D j u r h u u s ,  and 
J . P . N # r q a a r d .  
D e p t .  of Urology, A a r h u s  Municipal  H o s p i t a l  a n d  I n s t .  
of Exper. C l i n .  R e s e a r c h ,  Univers i ty  of Aarhus, DK 
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LONG RANGE DOUBLE BLIND CROSS OVER STUDY O F  DDAVP 

INTRANASAL SPRAY I N  THE MANAGEMENT OF NOCTURNAL ENURESIS 

AIMS OF STUDY 

The l a c k  of abnormal urodynamic f i n d i n g s  i n  ch i ldren  w i t h  mono- 
symptomatic noc turna l  e n u r e s i s  and t h e  demonstration of the rela- 
t i o n  between bladder capacity/overnight u r i n a r y  production and enu- 
resis (Ncirgaard, 1 9 8 7 )  led t o  another approachto t h i s  condi t ion.  Re- 
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c e n t l y  noc turna l  e n u r e s i s  w a s  shown t o  b e  a s s o c i a t e d  wi th  abnormally 
low nocturna l  s e c r e t i o n  of vasopressin expla in ing  t h e  noc turna l  poly- 

u r i a  found i n  t h e s e  p a t i e n t s  (Nargaard, 1985 & R i t t i g ,  1987) .  Accord- 
i n g l y  encouraging r e s u l t s  have been repor ted  i n  both c h i l d r e n  and 
a d u l t  e n u r e t i c s  with short- t ime a d m i n i s t r a t i o n  of  desmopressin(DDAVP) 
(Dimson, 1986) .  The a i m  of t h i s  s tudy w a s  t o  s tudy t h e  e f f e c t  of long- 
t e r m  t rea tment  with DDAVP i n t r a n a s a l  spray preceeded by i n d i v i d u a l l y  
d o s e - t i t r a t i o n .  
METHODS 
The study comprised t w o  p a r t s  - a dose t i t r a t i o n  per iod  and a 24 weeks 
double b l i n d  t rea tment  per iod  of which a 3 weeks per iod  was placebo. 
The dose t i t r a t i o n  per iod  w a s  proceeded by an observa t ion  per iod  of 

two weeks where bed wet t ing  frequency w a s  recorded.  During t h e  fol low- 
ing  f o u r  weeks t h e  dose t o  f u l l  e f f e c t  was found by t i t r a t i o n  from 20  

t o  4 0  ug/day. 
Thirty-one p a t i e n t s  (aged 8-45, mean 1 7  y e a r s )  w e r e  included i n  t h e  
dose t i t r a t i o n  s tudy.  A l l  had 3 o r  more w e t  n i g h t s  per  week and w e r e  
wi thout  d i u r n a l  symptoms o r  s i g n s  of  any o t h e r  d i s e a s e .  
RESULTS 
Dose t i t r a t i o n  per iod:  

O f  t h e  31 p a t i e n t s  s t u d i e d  14 p a t i e n t s  s tayed  on 20 pg/day, 3 p a t i e n t s  
on 3 0  pg/day, and 14 p a t i e n t s  on 40 pg/day. During t h i s  per iod  a l l  b u t  
7 p a t i e n t s  obtained f u l l  e f f e c t .  Three p a t i e n t s  had some b u t  n o t  f u l l  
e f f e c t  on 40 pg/day and f o u r  p a t i e n t s  showed no response on 40 pg/day. 
Treatment per iod:  

Twenty-one of t h e  p a t i e n t s  i n  t h e  dose t i t r a t i o n  s tudy have now com- 

p l e t e d  t h e  t rea tment  per iod.  The n-Jmber of dry  n i g h t s  p e r  week in-  
c reased  from an average of 2 . 2  during t h e  observa t ion  per iod  t o  6 . 0  

during t h e  t reatment  per iod .  In  t o t a l  415 ep isodes  of e n u r e s i s  were 
recorded dur ing  t h e  t rea tment  per iod  which w a s  7B% lower than  expec- 
t e d  according t o  t h e  observa t ion  per iod  (ptO.01). The p a t i e n t s  on 20 
pg/day (9/21)  showed a reduced inc idence  of e n u r e s i s  of 91% compared 
t o  84% i n  t h e  p a t i e n t s  on 30 pg/day (3/21) and 6 4 %  i n  t h e  p a t i e n t s  on 
40 pg/day (9/211. Of t h e  n i n e  p a t i e n t s  on 40 ug/day t h r e e  p a t i e n t s  
showed r e s u l t s  s i m i l a r  t o  t h e  o t h e r  groups(app.90%),  whi le  t h e  re- 
maining s i x  p a t i e n t s  had cons iderable  less e f f e c t .  
Placebo per iod:  
A s i g n i f i c a n t  f a l l  i n  t h e  number of dry n i g h t s  p e r  week w a s  found 

dur ing  t h e  placebo per iod  compared t o  t h e  preceeding t h r e e  weeks 

(p<O.Ol). No s i g n i f i c a n t  d i f f e r e n c e  w a s  found between t h e  placebo 

per iod  and t h e  observa t ion  per iod .  The number of d r y  n i g h t s  p e r  week 
increased  promptly dur ing  t h e  t h r e e  weeks fol lowing t h e  placebo 

p e r i o d . t o  a l e v e l  similar t o  t h e  per iod  preceeding t h e  placebo per iod .  
CONCLUSIONS 
I n  t h e  major i ty  of t h e  p a t i e n t s  (15/21) DDAVP s i g n i f i c a n t l y  decreased 
t h e  number of w e t  n i g h t s  p e r  week during 24 weeks t rea tment  with app. 

90% t h u s  reducing t h e  r i s k  of bedwetting t o  a minimum. The s tudy em-  
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phasizes the importance of titrating the dose needed for maximum re- 
sponse before initiating a treatment. No side effects were found. 

Dimson S.B., Arch. Dis. Child. 1 9 8 6 ,  6 1 :  1104-07.  

N@rgaard J.P.. Neurol. Urodyn. 1 9 8 7 ,  Submitted. 
Nqjrgaard J.P., J. Urol. 1 9 8 5 ,  134 :  1029-31 .  

Rittig S . ,  Proc. ICS, Neurol. Urodyn. 1 9 8 7 ,  6: 260-61 .  

18 A.  BERGMAN, P.P. KOONINGS, C.A. BALLARD 
Department of Gynaecology, Women's H o s p i t a l ,  University o f  
Southern California, 1.0s Angeles, California, (USA) 

DETRUSOR INSTABILITY: IS THE BLADDER THE CAUSE OR THE EFFECT? 

AIMS OF STUDY 
Detrusor Instability is believed to be a pathological 
condition of the detrusor muscle, the aetiology of which is 
unknown. Many treatment modalities (e.g. anticholinergies, 
antiprostaglandins, calcium channel blockers, etc.) have 
been used, all of which are less than optional. The present 
work was undertaken in order to study prospectively the 
urethral pattern in women with primary detrusor instability, 
including whether urethral pressure change may be the cause 
of the bladder contraction, and if preventing these pressure 
changes can affect detrusor patterns. 

PATIENTS ?MJ METHODS 
Eighty-one patients with clinical and cystometric findings 
of detrusor instability were enrolled in the study. 
Patients received ditropan. 5 mg p.0. tid for 4 weeks and 
then 
urodynamics were repeated. Those patients who failed 
treatment had ditropan discontinued and were placed or 
phenylpropanolamine 25 mg p.0. bid for 4 weeks and then re- 
evaluated. All patients who responded favorably were re- 
evaluated 4 weeks later. Seven patients were lost to 
follow-up and two patients discontinued their medication 
secondary to side effects. 

RESULTS 
Two patterns of urethral pressure changes with detrusor 
instability were identified. The 1st pattern of which 
44(61%) of the patients demonstrated inhibited bladder 
contractions which preceded any change in urethral pressure. 
Thirty-eight (93%) of these patients responded to 
anticholinergics. The 2nd pattern had a urethral drop ( 2 2 0  
cms H 2 0 )  prior to a detrusor contraction (2-5 sec.} and 28 
women demonstrated this pattern. Of the 31 patients who 
failed anticholinergics, 20  patients demonstrated this 
pattern, of which 19 (95%) responded to sympathomimetics. 

CONCLUSION 
These results suggest, although, both groups have clinical 
and urodynamic findings of detrusor instability, they 
represent two different entitles. One third of the women in 
this study had urethral relaxation preceding detrusor 
contraction. This may explain why some patients respond to 
anticholinergics and others to sympathomimetics as 
demonstrated in this study. 
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T H E  N A T U R A L  EISTOP,Y O F  I D I O P A T H I C  D E T R U S O R  I N S T A B I L I T Y  

A 12-YEAP. FOLLOW-UP 

AIMS OF STUDY 
The natural history of idiopathic (non-neuropathic) detrusor 
instability is unknown and the clinical severity of most cases 
appears to wax and wane with time. 
clinical and objective follow-up extending up to 13 years. 

This paper reports on a 

PATIENTS AND METHODS 
Between 1974-1976, 75 female patients attending the Urodynamic Unit 
were diagnosed as having idiopathic detrusor instability. In 1987 
these patients were traced and 40 agreed to clinical review, of 
whom 20 consented to cystometry. 
multiple sclerosis and one patient refused. 
review was 55 years (range 29-82). 
symptoms, subjective perception of the condition, urodynamic 
measures and precipitating factors. 

One other patient had developed 
Their average age at 

Data was reviewed according to 

RESULTS 
Urgency, urge incontinence and nocturia persisted in over 62% of 
patients. Stress incontinence only persisted in 5 % .  Mean scores 
of patients' subjective perception of their symptoms showed 
improvement for up to eight years followed by deterioration. No 
one particular symptom was responsible €or this. Fourteen patients 
had a symptom-free interval from six months to five years and only 
in three patients was it related to treatment. Urodynamic studies 
showed a significant mean decrease in first desire to void (p < 
0.002), bladder capacity (p < 0.001) and in bladder pressure rise 
during filling (p < 0.007). There was no change in peak flow rate 
or maximum voiding pressure. There was an increase in prevalence 
of systolic instability compared to low compliance but this did not 
reach statistical significance. One patient was asymptomatic and 
had normal cystometry. 
treatment. The mean number of treatments for the remainder was 2.5 
(range 1-5) and included drugs, electronic and behavioural 
therapies, physiotherapy and phenolisation. None of these made any 
difference to outcome or to persistence or severity of symptoms, 
except that the severity and number of symptoms seemed proportional 
to the number of treatments. The one asymptomatic patient (with 
normal cystometry) dated her cure from a cystodistension. 

Eight patients had not received any 

Multivariate analysis to identify factors implicated in the natural 
history of ID1 showed no association for age, menopause, 
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educa t iona l  background, previous surgery ,  p a r i t y  o r  weight. 
However, a group of  p a t i e n t s  whose symptoms d e t e r i o r a t e d  and had no 
symptom-free i n t e r v a l  w e r e  o l d e r ,  had a l a t e r  o n s e t  of ID1 and a 
g r e a t e r  l a t e n c y  between onse t  and seeking  t rea tment .  Twenty-eight 
p a t i e n t s  found " t r i g g e r  causes"  for ID1 and avoided them and t h e i r  
percept ion  of  t h e  s e v e r i t y  of ID1 was less than  t h e  remainder ( p  < 
0.01) .  N o  t r i g g e r  cause was found i n  t h e  remaining 1 2  p a t i e n t s .  

CONCLUSIONS 
Our a n a l y s i s  sugges ts  t h a t  t h e r e  may be several p a t t e r n s  t o  t h e  
course of i d i o p a t h i c  d e t r u s o r  i n s t a b i l i t y  over t i m e .  
course  of an i n d i v i d u a l ' s  d i s e a s e  may b e  p r e d i c t a b l e  t o  some degree 
based on v a r i o u s  parameters  a t  i n i t i a l  p r e s e n t a t i o n .  
a v a i l a b l e  t r e a t m e n t s  do not  appear  t o  a l t e r  t h e  p a t i e n t ' s  
percept ion  of t h e  s e v e r i t y  of h e r  condi t ion .  

The l i k e l y  

Curren t ly  

20 Gunnar Lose, L isbe th  Jargensen and Per Thunedborg 

Dept. of Urology, Rigshospi ta le t ,  Universi ty  o f  
Copenhagen, Copenhagen, Denmark. 

DOXAPINE I N  THE TREATMENT OF SEVERE FEMALE DETRUSOR I N -  
STABILITY. A RANDOMIZED, DOUBLE-BLIND CROSS-0WR STUDY. 

AIMS OF STUDY 
T r i c y c l i c  a n t i d e p r e s s a n t s ,  p a r t i c u l a r l y  imipramine, have been demon- 
s t r a t e d  t o  have in  v i t r o  and i n  vivo e f f e c t s  on t h e  lower u r i n a r y  
t r a c t .  In  a recent  i n  v i t r o  s tudy ,  comparing t h e  potency o f  5 t r i c y -  
c l i c  compounds including imipramine, doxapine was found t o  be more 
potent  than t h e  o ther  agents  w i t h  r e s p e c t  t o  an t imuscar in ic  and mu- 
s c u l o t r o p i c  r e l a x a n t  a c t i v i t y  (Levin and Wein, 1984). This observa- 
t i o n  i n i t i a t e d  the  present  double-blind cross-over study comparing 
doxapine w i t h  placebo i n  t h e  t reatment  o f  de t rusor  i n s t a b i l i t y .  

___-I 

PATIENTS AND METHODS 
Twenty female out -pa t ien ts  (median age 53 years ,  range 29-78) with 
urge incont inence and de t rusor  i n s t a b i l i t y  during s i t t i n g  medium-fill 
(50 ml/min) water cystometry en tered  t h e  t r i a l  a f t e r  giving t h e i r  

informed consent .  All p a t i e n t s  included had been t r e a t e d  unsuccess- 
f u l l y  in  the past  with a n t i c h o l i n e r g i c  agents .  Sixteen p a t i e n t s  had 
previously undergone u r o g e n i t a l  surgery:  1 2  had had a suprapubic 

an t i - incont inence  procedure, 9 vaginal  r e p a i r  and 7 hysterectomy. One 
p a t i e n t  had a neurogenic bladder  dysfunct ion secondary t o  m y e l i t i s  of  
t h e  s p i n a l  cord.  
After  an i n i t i a l  run-in period of  one week, t h e  p a t i e n t s  were rando- 
mized t o  rec ieve  e i t h e r  doxapine or placebo i n  3 weeks per iods wi th  2 
weeks wash-out before  cross-over. The two f i r s t  weeks o f  t reatment  2 

----I__-- 
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t a b l e t s  (50 mg o r  p l a c e b o )  were g i v e n  1 h o u r  b e f o r e  b e d t i m e .  If t h e  
e f f ec t  was u n s a t i s f a c t o r y  and  t h e  p a t i e n t  was free o f  s i d e  e f f e c t s ,  
t h e  d o s e  was i n c r e a s e d  i n  t h e  l a s t  w e e k  of  t r e a t m e n t  t o  1 t a b l e t  i n  
t h e  morning  and 2 i n  t h e  e v e n i n g .  The p a t i e n t s  were e v a l u a t e d  i n i t i -  
a l l y  and  a t  t h e  end  of  e a c h  p e r i o d  w i t h  i n t e r v i e w ,  3-days v o i d i n g  and  
i n c o n t i n e n c e  c h a r t ,  c y s t o m e t r y ,  1-hour  pad t e s t ,  ECC, b lood  p r e s s u r e ,  

h e a r t  r a t e  and u r i n e  c u l t u r e .  

H E YU L' l  S 

One p a t i e n t  was w i t h d r a w n  f rom t h e  s t u d y  f o r  p e r s o n a l  r e a s o n s .  T r e a t -  
ment w i t h  d o x a p i n e  was p r e f e r e d  by 14 p a t i e n t s  w h i l e  2 p r e f e r e d  p l a  
c e b o  compared w i t h  t h e  r u n  i n  p e r i o d .  T h i s  d i f f e r e n c e  was s t a t i s t i -  
c a l l y  s i g n i f i c a n t  ( p  (0.01).  Three  p a t i e n t s  had no p r e f e r e n c e .  The 
median  number o f  m i c t u r i t i o n s  and i n c o n t i n e n c e  e p i s o d e s  d e c r e a s e d  
s i g n i f i c a n t l y  (p<O.OI)  d u r i n g  d o x a p i n e  t r e a t m e n t  compared t o  t h e  r u n  
i n  p e r i o d .  D u r i n g  t h e  p l a c e b o  treatment t h e  number of  i n c o n t i n e n c e  
e p i s o d e  d e c r e a s e d  s i g n i f i c a n t l y  (p<O.OOl) w h i l e  t h e  d e c r e a s e  i n  fre- 
quency  was n o t  s i g n i f i c a n t .  T h e r e  was a t r e n d  s u g g e s t i v e  o f  a r e d u c -  

t i o n  i n  u r i n e  l o s s  a t  t h e  1-hour  pad  t es t  d u r i n g  t r e a t m e n t  w i t h  doxa-  
p i n e  ( p - 0 . 0 7 ) .  The median f i rs t  s e n s a t i o n  i n c r e a s e d  w i t h  1 1 7 %  
( p < 0 . 0 5 )  and  t h e  c y s t o m e t r i c  c a p a c i t y  i n c r e a s e d  w i t h  58% ( ~ ~ 0 . 0 8 )  
d u r i n g  d o x a p i n e  t r e a t m e n t  w h i l e  t h e  c o r r e s p o n d i n g  v a l u e s  were 33% and 
21% r e s p e c t i v e l y  d u r i n g  p l a c e b o  t r e a t m e n t  which  was n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t  ( ~ ~ 0 . 7 9  and ~ ~ 0 . 8 4 ) .  
S i d e  effects  were most f r e q u e n t  d u r i n g  t r e a t m e n t  w i t h  d o x a p i n e  ( 8  had 
d r y n e s s  of  t h e  mouth ,  9 f a t i q u e ,  4 f e l t  d i z z i n e s s  a n d  1 b l u r r e d  v i s i -  
o n ) .  T h e s e  s i d e  e f f e c t s  were wel l  t o l e r a t e d  and d i d  n o t  d e t e r  17 
p a t i e n t s  from a s k i n g  for c o n t i n u e d  t r e a t m e n t  w i t h  d o x a p i n e  a f t e r  t h e  
r a n d o m i z a t i o n  code  was b r o k e n .  No s i g n i f i c a n t  c h a n g e s  were s e e n  i n  
t h e  b l o o d  p r e s s u r e ,  h e a r t  ra te  and  ECC. 

CONCLUSION 
The p o p u l a t i o n  s t u d i e d  i n c l u d e s  a number o f  p a t i e n t s  who had been 
d i f f i c u l t  t o  improve  by c o n v e n t i o n a l  a n t i c h o l i n e r g i c  t r e a t m e n t .  T h i s  
s t u d y  h a s  proved  d o x a p i n e  t o  b e  s i g n i f i c a n t l y  b e t t e r  t h a n  p l a c e b o  i n  
f e m a l e s  w i t h  d e t r u s o r  i n s t a b i l i t y .  D e s p i t e  s i d e  e f f e c t s  d o x a p i n e  

seems t o  be  u s e f u l  even  i n  s e v e r e  c a s e s  o f  d e t r u s o r  o v e r a c t i v i t y .  
- R e f e r e n c e  
L e v i n  R M ,  Wein A J  ( 1 9 8 4 ) .  C o m p a r a t i v e  e f f e c t s  of  f i v e  t r i c y c l i c  com- 
pounds on  t h e  r a b b i t  u r i n a r y  b l a d d e r .  N e u r o u r o l  Urodynam 3: 127-131. 

-- 

- ~ - -  
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21 Nehra, A., Staskin, D., S.iroky, M., Krane, R. 

Boston University Medical Center and Veterans 
Administration Medical Center, Boston, USA 

PRESSURE-FLOW DYNAMICS IN SPINAL CORD INJURED PATIENTS 

A1NS:The dynamics of t h e  lower ur inary t r a c t  depend on the  c a p a b i l i t i e s  of t h e  
pump (bladder) and t h e  outflow res i s tance  (urethra) (Coolsaet, 1983). For a 

given detrusor  a t  a given volume, t h e  detrusor  pressure is r e l a t e d  t o  t h e  flow 

r a t e  by the  ”bladder output re la t ion”  (Coolmet, 1986). Ye attempted t o  

dmraLterise the pressure-flow dynamics i n  sp ina l  cord injured p a t i e n t s  by 

using progressively increasing outflow resis tance.  

WfiTHODS: Ve evaluated 15 sp ina l  cord injured (SCI) p a t i e n t s  aged 18 t o  32 

(mean 23.4 years) using pressure flow s tudies .  Pa t ien ts  underwent f i l l i n g  

c y s t o m t r y  using water at an infusion r a t e  of 50 cc/min through a single lunen 

22 French catheter .  A t  t h e  peak of the  isametr ic  detrusor  contract ion (DC). 
outflow permitted and t h e  flow r a t e  

was measured using a Life  Tech flonmeter. The pressure was measured 

simultaneously through a s i d e  port  located a t  t h e  ca the te r  ou t le t .  This was 

repeated three  times in each pa t ien t  using three  d i f f e r e n t  standardized 

outflow resis tances .  

from the  bladder tbraugb the  ca the te r  was 

RESULTS: 

Table 1. c h a r a c t e r i s t i c s  of prevoiding detrusor  contract ion 

(R=resistance) R1 62 R3 

Volume a t  Dc (m1) mean 161.4 170.2 183.9 

SEN 22.0 27. a 29.7 

P0:peak pressure ( c m  H20) mean 71.9 75.5 75.9 

during DC SEII 4.4 4.2 4.3 

Duration of lX kec) mean 28.8 29.6 29.4 

SEN 2.6 2.8 2.6 

Table 2. Charac ter i s t ics  of diabe t ic  pa t iea te  

age (years) 62.3 67.4 62.1?1.74 65.6 61.6 61.3 f 4.7 
duration DI !yrs> 14.8 9.3 12.3k1.13 < X t >  5.7 4.8 5.1 f 0.9 

(tjneuropathy (n) 15 10 25 (31%) 2 1 3 (14%) 

Abn. ENG (n) 16 10 26 (33%) 1 1 2 (10%) 

(t) insu l in  (n) 23 20 43 (69%) 0 2 2 (10%) 
<tt> . . . p  < 0.05 <AS>...not s ign i f icant  
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Table 3. Urndynamic r e s u l t s  

DE (n) 23 16 39 (492) <HS> 7 8 15 (71%) 
VA (n) 12 14 26 (322) <US> 0 3 3 (14%) 

norm1 (n) 10 5 15 (192) <HS> 1 1 3 (15%) 

(t) EST ( ~ 2 5 )  16 (64%) not done 

peak flow i n  cc/sec (n) 

13.6 (23) 15.1 (17) 14.2 (40) 12 (1) 30 (1) 21 (2) 

Discussion: In symptomatic d iabe t ic  pa t ien ts ,  we found detrusor  hyperref lex ia  

(DH) in 53%, detrnsar  a r e f l e x i a  in 29% and normal cystometxics i n  19%. As 

expected, the  incidence of DH i n  p a t i e n t s  with CYA was higher (71% vs. 49%) but 

t h e  difference d i d  not reach s t a t i s t i c a l  s igni i icance.  Obstructinn is unlikely t o  

be a fac tor  for twa reasons: 1) t h e  prevalence af  DM i n  females (46%) and males 

(51%) i n  Group 1 was the  same, and 2) t h e  nroflow values were only s l i g h t l y  

iapaired.  In Group 1 pa t ien ts ,  per ipheral  neuropathy accured i n  about one t h i r d  

of p a t i e n t s  and was corre la ted  with abnorml sphincter  EWG (p<.Ol)  and with 

insu l in  dependence (p<.Ol). Bowever, t h e  presence of per ipheral  neuropathy could 

not be used t o  predict  which p a t i e n t s  w i l l  have detrusor  a ref lex ia .  A pos i t ive  

bethanechol supersens i t iv i ty  t e s t  was demonstrated i n  64% but there  was no 

s t a t i s t i c a l  cor re la t ion  with ENG abnorml i ty ,  per ipheral  neuropathy o r  insu l in  

dependence. Y e  conclude t h a t  i n  d i a b e t i c  pa t ien ts ,  although detrusor  a ref lex ia  is 

an expected f inding,  it is not t h e  nost common abnormality. The higher than 

expected incidence of detrusor  hyperreflexid in our s e r i e s  remains unexplained. 

.References: 
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Diabetes 36:523-534. 
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EXTENDED BL.ADDGR PRESSURE M O N I T O R I N G  I N  S P I N A L  CORD 
INJURED P A T I E N T S  

B I B :  L i t t l e  information is avai lab le  on t h e  nature  and extent  of bladder 

a c t i v i t y  during physiologic f i l l i n g  with the  p a t i e n t ' s  awn ur ine production. We 

developed a technique t h a t  permits long term monitoring of in t raves ica l  

pressure and appl ied it  t o  a group of sp ina l  cord injured pa t ien ts .  V e  present 

our t o  detrusor  a c t i v i t y  using overnight bladder 

pressure monitoring (OBPX). 
XETHODS: Twenty t w o  (22) male sp ina l  cord injured p a t i e n t s  (post sp ina l  shock) 

with vesica-sphincter dyssynergia CVSD) were s tudied.  The group consis ted of 20 

quadriplegics and 2 paraplegics; durat ion of injury ranged from 4 months t o  5 

years. Twelve p a t i e n t s  were being managed with condom drainage, 5 p a t i e n t s  with 

i n i t i a l  f indings with respect  
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intermittent catheterization, 3 with urethral catheters and 2 with suprapublc 
catheters. None of the pdtients had undergone spbincterotomy pr ior  to DBPH. 

After emptying the bladder by catheterization. a 4 French single lumen catheter 
ir. inserted p"r urethra for OBPX. Bladder pressure is mtiitored bg a single 
chaunel electronic nrtaoneter (Life-Tech l l O I H ) .  A condom catheter is placed and 

the patient is permitted to void around the catheter. 

RESULTS: The results 
Figs. 1 and 2. 

are s-rized in Table 1 and sample tracinss are shown i n  

Table 1. Pdranrters of overnight bladder pressure monitoring 
__._________._.-_-__________________ _____-______________  - 

Rean no. cantractions/bour 2.75 

Hrnn pcak amplitude above baseline (cm &!O) 56.7 

Rean inter contraction pressure fcm BZO) 4 . 8  

Kean change in basel ine pressure ( c m  B.20) +7.8 
Uean contraction tine/ total tine (7,) 16.6 

&.nu contraction ttnr? 
with pret.:,ure > 40 cm B20/ each cantraction C&) 8 8 . 4  

~;anclur;itm: Long term monitoring of bladder pressure in s;pintri cord injured 
patients revealed that the patients had approximately three detrmor 
,-.- -ontractioiis per hour, ktrusor activity occupied 16.62 of total tilnt mnnitored. 

Pi51 haps more i.mportantly, during 8 0 . 4 3  of each contraction episode, the pressure 
WBA greater than 40 cm R20. Thus, high intravesicai prescjure was present 

appruximatoly 15% of the time monitored.. Finally, we noted n tendency for  the 

baseline pressure to rise during monitoring. 

Thc effect of external sphincterotomy in lnwrring intiavesicdl pressure is shown 

in Big. 1 (pre sphincterotoay) and Fig 2. <post-spblncterotumy) t a k e n  from OBPll 

d 27 year old C-4 quadriplegic. Uote the mrivdly d-crra*ied intiavesical 
pressure after sphincterotomy. Ve expect OBPll may prove valuable in selecting 
p a t i f n t c  at risk o f  upper urinary tract deterioration ab mll a<, demonstrating 

the efficacy of sphincterotomy 

F i g .  1 Fig.  2 

- 3, 
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DEIRUSOR BLADDm NECK DYSSBEXIA REVISITED 

AIMS OF STUDY. Although detrusor bladder neck dyssynergia(DBND1 is a known cause of 
bladder outflow obstruction in patients with neurogenic and non-neurogenic bladder 
dysfunctions there have yet been no reports demmstrating bladder neck activity con- 
cmitant to detrusor contractions.The purpose of this study has been to investigate 
the pattern of DBND in neurogenic bladder. 
PATIEXUS AND MEWODS. Twenty-two patients with spinal cord lesions -18 traumatic 
and 4 non-traumatic- were examined urdynamically with a 5 and a 3 microtransducer 
catheter for urethrovesical and anorectal recordings ,respectively.king slow blad- 
der filling (hl/min) with a 25% dye solution proper localization of the transducers 
within the bladder neck and the membranous urethra was carried out under image in- 
tensifier. 100 mn spot films were taken as to allow a correlative analysis of siml- 
taneous pressure measurements at various locations in the urethrovesical complex 
(bladder,bladder neck,mbrams and bulbar urethra).Bilateral pudendal blocks and 
phentolamine injections were utilized in order to evaluate the potential role of 
the striated and smooth muscles on the activity of the bladder neck. 
RESULTS. Four traumatic and 2 non-traumatic male patients displayed active bladder 
neck dyssynergia during minhibited bladder contractions. Pressure measurements wi- 
thin the closed bladder neck consistently exceeded those recorded in the bladder. 
All six cases also had concomitant detrusor sphincter dyssynergia(DSD).Alt;iough pu- 
dendal blocks abolished DSD it did not extinguish DBND.Additi-1 phentolamine de- 
creased DBND but only in those patients where DBND did occur at the same time as 
dysreflexia (lesions above ' M I .  
CONCLUSIONS. Beside the known bladder neck dyssynergia which can be labelled "passi- 
ve" because the neck remains closed during bladder activity with neck pressures 1- 
wer than those recorded in the bladder there appears to be 2 other types of DBND 
which could be coined "active".The first one is to be f a d  in lesions above Th5 
during dysref1exia.It may be part of the dysreflexic sydrome.It will be influenced 
by phentolamine.The second one takes place in lesions below Th5 and may represent a 
viscero-visceral reflex -bladder-bladder neck- which does not seem to respond to 
phentolamine.Selective blocks of the striated urethral rrarscle component have shown 
that DBND is independant frmi DSD.These urcdynamic studies have revealed for t k  
first time the existence of an active type of bladder neck dyssynergia. 

. -____I__ _- 
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SUBCUTANEOUS APOMORPHIHE.  A P O T E N T I A L  T R E A T M E N T  F O R  
V O I O I N G  OYSFUNCTION I N  P A R K I N S O N ' S  D I S E A S E .  

U r i n a r y  s y m o t o m s  o f t e n  o c c u r  i n  p a t i e n t s  w i t h  P a r k i n s o n ' s  d i s e a s e .  

O e t r u s o r  i n s t a b i l i t y  a n d  f a i l u r e  o f  u r e t h r a l  s p h i n c t e r  r e l a x a t i o n  

r e p r e s e n t s  a c o m m o n  p r o b l e m  i n  t h e s e  p a t i e n t s  ( P a v l a k i s  e t  a l ,  1 9 8 3 ) .  

P r e v i o u s  s t u d i e s  h a v e  n o t  r e v e a l e d  a c o n s i s t e n t  r e l a t i o n s h i p  b e t w e e n  

o r a l  L - d o p a  m e d i c a t i o n  a n d  b l a d d e r  f u n c t i o n  ( F i t z m a u r i c e  e t  a l ,  1 9 8 5 ) .  

I n  p a t i e n t s  w i t h  f l u c t u a t i o n  o f  m o t o r  f u n c t i o n  i n  r e l a t i o n  t o  L - d o p a  

d o s e s .  s u b c u t a n e o u s  a d m i n i s t r a t i o n  o f  t h e  d o p a m i n e  r e c e p t o r  a g o n i s t  

a p o m o r p h i n e  h a s  b e e n  s h o w n  t o  p r o d a c e  a r a p i d  a n d  r e l i a b l e  i m p r o v e -  

m e n t  ( S t i b e  e t  a l .  1 9 8 8 ) .  A s t u d y  w a s  i n i t i a t e d  t o  d e t e r m i n e  t h e  

e f f e c t  o t  a p o m o r p h i n e  o n  m i c t u r i t i o n  d i s t u r b a n c e  i n  p a t i e a t ;  w i t h  

P a r k i n r o n ' s  d i s e a s e  c o m p l i c a t e d  b y  m o t o r  f l u c t u a t i o n s .  

P A T I E N T S  AN0 M E T H O D S  

F i v e  p a t i e n t s  w i t h  P a r k i n s o n ' s  d i s e a s e  a n d  f l u c t u a t i n g  r e s p o n s e  t o  

L - d o p a  m e d i c a t i o n  w e r e  i n v e s t i g a t e d .  A l l  c o m p l a i n e d  o f  u r i n a r y  

s y m p t o m s .  F o u r  w e r e  m a l e  a n d  o n e  f e m a l e  w i t h  a m e a n  a g e  o f  6 2  y e a r s  

a n d  m e a n  d u r a t i o n  o f  d i s e a s e  o f  1 2 . 6  y e a r s .  One m a l e  p a t i e n t  h a d  

p r e v i o u s l y  u n d e r g ~ n e  a b l a d d e r  n e c k  i n c i s i o n .  An  o r a l  d o s e  o f  t h e  

p e r i p h e r a l l y  a c t i v e  d o p a m i n e  r e c e p t o r  a n t a g o n i s t  d o m p e r i d o n e  w a s  

a d m i n i s t e r e d  t w o  h o u r s  p r i o r  t o  i n v e s t i g a t i o n .  V i d e o c y s t o m e t r o g r a p h y  

w a s  p e r f o r m e d  w h i l e  p a t i e n t s  w e r e  i n  " o f f "  p h a s e s  f o l l o w i n g  d i s c o n -  

t i n u a t i o n  o f  o r a l  a n t i - P a r k i n s o n i a n  m e d i c a t i o n .  T h e  v i d e o c y s t o m e t r o -  

q r a m  w a s  t h e n  r e p e a t e d  2 0  m i n u t e s  a f t e r  a s u b c u t a n e o u s  i n j e c t i o n  o f  

a p o m o r p h i n e .  , 

RESULTS 

A l l  f i n e  p a t i e n t s  s h o w e d  o b j e c t i v e  r e v e r s a l  o f  t h e  e x t r a p y r a m i d a l  

m o t o r  d e f i c i t  f o l l o w i n g  a p o m o r p h i n e  i n j e c t i o n .  T h e  b l a d d e r  c a p a c i t y  

w a s  n o t  s i g n i f i c a n t l y  d i f f e r e n t  b e t w e e n  s t u d i e s  i n  i n d i v i d u a l  

p a t i e n t s .  A l l  b u t  o n e  p a t i e n t  h a d  d e t r u s o r  i n s t a b i l i t y  o f f  t r e a t m e n t  

a n d  t h e  s a l e  p a t i e n t  w a s  s t a b l e  a f t e r  a p o s o r p h i n e .  O n e  c a s e  h a d  

g r o s s  i n s t a b i l i t y  o f f  t r e a t m e n t  ( m a x i m u m  f i l l i n g  p r e s s u r e  6 3  cms  

w a t e r )  b u t  w a s  s t a b l e  a f t e r  a p o m o r p h i n e  w i t h  t h e  s a m e  c a p a c i t y .  b u t  

t h i s  w a s  n o t  t h e  c a s e  i n  o t h e r  p a t i e n t s .  E a c h  p a t i e n t  w a s  a b l e  t o  

v o i d  w i t h  a n  i n c r e a s e d  f l o w  r a t e  a f t e r  a p o m o r p h i n e .  T h e  m e a n  o f f  

t r e a t m e n t  f l o w  r a t e  w a s  1 5 . 7  m l s / s e c  ( t w o  w e r e  u n a b l e  t o  v o i d ) ,  

w h i l e  t h e  m e a n  p o s t - a p o m o r p h i n e  f l o w  r a t e  w a s  2 8 . 6  m l s / s e c  ( a l l  w e r e  

a b l e  t o  v o i d ) .  A s i n g l e  c a s e  w i t h  r e c u r r e n t  r e t e n t i o n  o f  u r i n e  w a s  

_______ 



r e g u l a r l y  a b l e  t o  v o i d  t o  c o m p l e t i o n  a f t e r  a p o m o r p h i n e .  N o  s i d e  

e f f e c t s  w e r e  o b s e r v e d  i n  a n y  o f  t h e s e  p a t i e n t s .  

C O N C L U S I O N  

T h e s e  s t u d i e s  o f  p a t i e n t s  i n  " o n  a n d  o f f "  s t a t e s  s h o w  t h a t  a 

r e v e r s i b l e  b l a d d e r  o u t f l o w  o b s t r u c t i o n  d u e  t o  d i s t u r b a n c e  o f  r e l a x -  

a t i o n  o f  t h e  u r e t h r a l  s p h i n c t e r  m e c h a n i s m  i s  p r e s e n t  i n  P a r k i n s o n ' s  

d i s e a s e .  C h a n g e s  i n  b l a d d e r  f u n c t i o n  f o l l o w i n g  a d m i n i s t r a t i o n  o f  

a p o m o r p h i n e  i n  c o n j u n c t i o n  w i t h  b l o c k a d e  o f  p e r i p h e r a l  d o p a m i n e  

r e c e p t o r s  i m p l y  t h a t  t h e s e  e f f e c t s  a r e  m e d i a t e d  c e n t r a l l y .  I t  i s  

s u g g e s t e d  t h a t  a s s e s s m e n t  o f  v o i d i n g  f u n c t i o n  b y  t h i s  m e t h o d  c a n  

h e l p  t o  d i s t i n g u i s h  b e t w e e n  n e u r a l  a n d  m e c h a n i c a l  i n f l u e n c e s  i n  

P a r k i n s o n ' s  p a t i e n t s .  T h e  s u b c u t a n e o u s  i n j e c t i o n  o f  a p o m o r p h i n e ,  

b y  v i r t u e  o f  i t s  r a p i d  a n d  r e l i a b l e  a c t i o n ,  m a y  t h e r e f o r e  b e  

b e n e f i c i a l  i n  t h e  t r e a t m e n t  o f  p a t i e n t s  w i t h  " o f f "  p e r i o d  v o i d i n g  

d y s f u n c t i o n .  

____----__ 
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A COMPARISON BETWEEN OXYBUTININ AND TERODILINE I N  PATIENTS 

WITH MULTIPLE SCLEROSIS 

AlMs OF S N D Y  

A single blind crass over trial was undertaken to canpare axybutinin chloride 
and Tercdiline hydrochlo?.-ide in the treatnwt of multiple sclerosis patients 
with hyperreflexia. 

PATIENPS AND MF3HODS 

40 patients w e  entered into the trial. Each patient was studied 
subjectively by interview and objectively by urcdynamics initially. They 
were entered into the trial if synlptamtic hyperreflexic contractions were 
demnstrated. The first randanised course was given for 8 weeks (either 
oxybutinin 5mg t.d.s. or Wcdiline 2- b.d.1 at the end of which repeat 
subjective and urodynamic assessment was perfom. A f t e r  an eight week 
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washout period, the patients *re reassessed and the second course camnenced 
and a final asses-t carried out at the end of this 8 we& treatment 
period. 

RESULTS 

7 patients droppea out of the trial - 5 hecause of cholinergic side effects, 
one because of retention and one with septicaemia after urodynamics. Of the 
remainder, all but 6 had inproverrent in the filling phase on both drugs which 
varied from mrginal - usually the ability to reach the toilet to avoid urge 
incontinence, to mked irrprovement with suppression of frequency and 
urgency. Hwever in all but 8 patients there was an increase in residual 
urine while m treatment which was usually demonstrated urcdynamically but 
m s  clinicallv significant in 10 patients with residuals between 300 and 
8OOcc. These were usually but not always in patients who had residuals of 
Over lOOcc initially. 'lko of them required self intermittent catheterisation 
and 3 developed severe urinary tract infection, requiring hospitalisation in 
one. There were greater side effects on oxybutinin. 

coNcLusIoN 
Both axybutinin and Tercdiline are effective in suppressing or mtrolling 
hyperreflexia in dtiple sclerosis patients, but usually at the expense of 
further ccanprcnnising voiding efficiency. However lang term treatment and 
self intermittent catheterisation wxld be acceptable if hand function was 
adequate. Though both drugs were equally effective, Terodiline had less side 
effects. 

7 4 A.C.Kinnl, E.Brekkan3, A. Jansson , A.Mattiasson , 
L.Nor16n5, U.NorminqZ and R.Pompeius6 

Depts. of Lrology, Stockholn (KS' and SUS 1,  Uppsale , 
Lund4, Goteborg (US)  5, Malme6 and Dept.of Rehab., Eorbs7 

TERODILINE FOR PATIENTS WITH URINARY INCONTINENCE IN 
NEUROGENIC BLADDER DISORDERS - EFFICACY AND TOLERANCE 

26 

2 3 

AIM OF STUDY 
Urinary leakage in patients with upper motor neuron lesions is often 
voluminous and occurs unexpectedly. Incontinence means a great prob- 
lem to these patients who have difficulties to reach a toilet in time 
because of spasticity and coordination defects. In addition, these 
patients often have urinary frequency. Their detrusor hyperreflexia 
results in a high intravesical pressure, whxh has been difficult to 
affect by earlier mainly anticholinergic treatment. Terodiline - a 
drug with combined anticholinerqic and calcium inhibiting properties - 
has been shown to be useful in treatment of urqc incontinence asso- 
ciated with detrusor hyperactivity. The aim of the present study was 
to evaluate efficacy and tolerance of terodilinc and placebo in pa- 
tients with neurogenic bladder hyperreflexla. 



PATIENTS AND METHODS 
53 patients from 6 clinical departments (mean age 50 years) with upper 
motor neuron diseases took part in a randomized, double-blind, cross- 
over study. 39 patients (mean age 49, range 28-79 years - 16 men and 
23 women) completed the study. The majority had a duration of more 
than 5 years of multiple sclerosis (26 pts), spinal traumatic injuries 
(2 pts) or other myelopathies (11 pts). 29 patients used technical 
walking aids, 14 patients were in need of wheel-chair. All patients 
had urinary frequency (>8  micturitions/day) and/or incontinence 
(>l/day). 
in period of 2 weeks was followed by 2 treatment periods of 4 weeks 
with either terodiline tablets (25 mg twice a day) or placebo. There 
was a washout interval of 2 weeks between the treatments. Efficacy 
was evaluated by use of micturition charts of voiding frequency and 
leakage episodes. The patients' subjective evaluation was asked for 
at the end of each period. 

RESULTS 
In the 39 patients, who completed the study, the number of daytime 
micturitions and daytime leaking episodes were significantly lower 
during treatment with terodiline in comparison with placebo treatment. 
Considering the nighttime frequency and nighttime incbntinence there 
was no difference (see Table). 

Table. Frequency of micturitions and leaking episodes (mean values). 

Hyperreflexia was verified by CMG in all patients. A run- 

--- 

- 
The conventional significance level of 5% was used. 

Terodiline Placebq p-valUe 
Micturitions daytime/day 8.1 9.5 p<O.OOT 
Incontinence episodesfday 1.4 2.0 P<O.OI 
Micturitions/night 1.7 1.8 n.s. 
Incontinence episodes/night 0.2 0.3 n.s. 

30 patients expressed preference for one of the treatments. 23 pa- 
tients (77%) preferred terodiline and 7 patients (23%) preferred 
placebo. 14 patients did not complete the study, 6 due to side- 
effects (5 an terodiline, main symptoms being depression, tiredness 
and vertigo). In 8 patients ( 3  terodiline and 5 placebo) deteriora- 
tion of the primary disease demanding hospitalization, or social 
changes such as migration and insufficient compliance caused with- 
drawal. Incidence of side-effects in patients completing the study 
was 13/39 (33%) on terodiline and 7/39 (18%) on placebo. Dry mouth, 
slight. nausea and blurred vision were complaints in 5 patients. No 
changes in blood pressure were seen and residual urine remained fair- 
ly constant during the study with no significant differences between 
treatments. 50 rng of terodiline was used for all patients, although 
25 mg is recommended for elderly patients. 
also caused quite high serum levels of terodiline in some patients. 

The relatively high dosage 



198 Abstracts 

CONCLUSION 
Although urge incontinence in patients with hyperreflexia is mostly 
hard to overcome, terodiline treatment resulted in a statistically 
significant reduction of urinary frequency and leakage. These pa- 
tients often are delicate and multisymptomatic and previous treatment 
with anticholinergic agents has been less successful. The results in- 
dicate that the strong contractions in neurogenic bladders could be 
reduced by use of terodiline. The beneficial results might be ex- 
plained by the combined calcium antagonistic and anticholinergic ef- 
fectsand the long half-life leading to smooth serum levels. 
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ORAL DESMOPRESSIN AS SYMPTOMATIC TREATMENT OF URGE AN0 INCONT- 
INENCE I N  PATIENTS WITH DETRUSOR HYPERREFLEXIA - p r e l i m i n a r y  
r e s u l t s  

A I M S  OF STUDY 

Urye  and u r i r i a r y  leakaye uft.eri are  t he  most. d i s a b l l r i y  symptoms i t 1  patier1t.s w l t h  

upper motor r ieuroi i  lesion!;, s p e c i a l l y  i f  t.here a r e  c o e x i s t i r i y  wa lk i r iq  d i f f i c u l t l e ! ; .  

A n t . i c h o l i n e r y i c  druq:; a r e  u s u a l l y  t r i e d  as a p r imary  t rea tment  but a r e  sometime:; 

d i f f i c u l t  t.o use i n  e f f e c t i v e  doses because o f  s i d e  e f f e c t s .  I r i  patierit.:; w.ith dc- 

t.rur;or s p h i n c t e r  dyssyr ie ry ia  arid ou t , le t  ubstruct.. iuri an t . i chu l i ne ry i c  t.herapy may be 

u r i f avuu rab le  because o f  r i s k  o f  u r i n e  re te r i t . io r i .  I n  t h i s  s tudy ,  lnr;t.ead, desmo- 

pres:;.iri (DDAVP) - a syrithet..ic ar i t . id. luret . lc  hormone arialoyue - was y i ve r i  o r a l l y  t o  

p a t i e r i t s  w i t h  advariced u r y e  arid u r i r i e  leakaye due t o  d e t r u s o r  h y p e r r e f l e x i a .  DDAVP 

has  rio kriown e f f e c t s  or1 t h e  b ladder  i t s e l f  b u t  l e a d s  t o  a n  1rierear;ed osmot ic  tubu- 

l a r  p e r m e a b i l i t y  arid thus  t o  a l ow  d i u r e s i s .  I r i  patient:; w i th  low f u i i c t l u r i a l  

b l a d d e r  ck1pacit.y t he  s lower  b ladder  f i l l i r i y  r a t e  may resu l t .  i n  l o r i yer  m. ic tu r i t . lu l1  

.int.ervalr; arid cont.irierice. The fac t  that. DDAVP c a r  now be s u p p l i e d  i r i  t .ab le ts  is 

advarit.ayeous for  p a t i e r i t s  w i t h  i r i coo rd i r i a t i o r i  difficulties arid v l s u a l  d e f e c t s .  Oral  
adrnirii!;t r a t i o n  ha:; ear l ier  had a quod e f f e c t  i r i  t rea tmer i t  o f  d iabe tes  iri!;lpidus. 

PATIENTS AND METHODS 

8 female  arid 2 male pat.ier1t.s (meari aye 50 yea rs )  wtth a du ra t i o r i  o f  more thar i  5 

yearr; o f  m u l t i p l e  sclerosis ( 9  p t s )  arid r e c u r r e n t  i r i t r amedu l l a r  cyst.s ( 1  p a t )  were 

s t u d i e d .  A l l  pat.ier1t.s k e p t  a d i a r y  o f  v o i d i r i y  t.imer; du r i r i y  7 curit r o l  days arid 

ineasured vo ided  volume:; du r i r i y  24 hours  b e f o r e  s t a r t  o f  t he  st.udy. At. cy:;t.omeLry 

a l l  pat.icrit:; had a h y p e r a c t i v e  det.rusor w i t h  e a r l y  f i r s t  sr?risal.iuri, low volume at. 

f i r s t  u n i n h i b i t e d  c o n t r a c t i o n  arid a low f u r i c t i u r i a l  b ladder  capac1t.y. (Tab le  I )  

De t ruso r  sph i r i c te r  dyesyr ie rq ia  was fourid i n  4 p a t i e r i t s .  Serum c r e a t  l i i ir ie was normal 

a:; w e l l  as r e r i a l  t u b u l a r  cuncentrat , lur i  a b i l i t y  t e s t e d  as the  maximum u r i n e  osmola- 

l i t y  a f t e r  ari i i i t . rar iasa1 dose o f  20 p y  desmopressln.  
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Dur i r i y  t h e  dose t . i t , rat iorr  par t .  o f  t.he s tudy  DDAVP was q iver i  i t i  t a b l e t s  i n  i r i c reas -  

i r i q  cfor,es dur i r i y  3 days o f  each 100, 200, 400 arid 8OOpq resp. The frequency o f  

m i c t u r i t i o n s  was determir ied d a i l y  arid u r i n e  volumes were measured dur.ir iq the  l a s t  

day o f  eve ry  >-days p e r i o d .  Weiqht arid b l o o d  p ressu re  were r e q u l a r l y  c o n t r o l l e d  

eve ry  t h i r d  day. F o r  t he  doub le  b l i r i d  p a r t  o f  t he  s tudy  the  l owes t  dose was cho:;eri, 

which accord i r iq  t o  the  pat. ier i ts d i a r y  l e d  t o  improvemerit. Thir; p a r t  was per fo rmed 

a:: a raridomized c rosn-over  s tudy  w i t h  DDAVP arid p lacebo du r i r i y  two cul isecut. lve 
pe r iods ,  each o f  3 weeks. The t a b l e t s  were taken  at, t he  same t ime  every  day. 

Records were kep t  over m i c t . u r i t i u n  f requency arid volume:; du r i r i q  the  l a s t  week of 

each med ica t i o i i  p e r i o d .  

Tab le  I .  URODYNAMIC DATA BEFORE MEDICATION (mean +SEMI 

Volume a t  f i r s t .  b ladder  sensa t ion  ( m l )  156 t 11 

Volume a t  f i r s t  u n i n h i b i t e d  c o r i t r a c t i o r i  ( m l )  204 t 33 

F low rat.e m l / s  17 + 4  

Sub j  max b ladder  capac1t.y ( m l )  293 ? 45 

Res idua l  u r i n e  ( m l )  56 ? 15 

RESULTS 

A dose (if 800 1-19 DDAVP was chaser1 a:: a t h e r a p e u t i c  dose i r i  8 p a t i e r i t s  arid 400 p y  i n  

2. The m i c t u r i t i o n  f requency du r i r i q  6 hours  from t .ablet  i n t a k e  decreased du r i r i y  t.he 

DDAVP compared t.o the  p lacebo p e r i o d .  (Tab le  11) The vo.ided volumes were a l s o  l ower  

du r i r i q  DDAVP t rea tmen t  t.hari i r i  t he  p lacebo p e r i o d  b u t  were r i o t  s i y i i i f i c a r i t l y  re- 
duced. 7 p a t i e r i t s  cons ide red  DDAVP s u p e r i o r  t o  p lacebo because o f  l e s s  u r i n a r y  

leakaqe, 3 p r e f e r r e d  placebo. 

Tab le  11. MICTURITIDN FREQUENCY (mean numbers and SD) 

S iq r i i f i ca r i ce  DDAVP 
M 1 c t u r i t. 1 ori Ruri-ir i cornpared t o  p lacebo 
frequer icy p e r i o d  DDAVP Placebo (p -va lue )  

a )  0-6 hou rs  a f t e r  

tab le t .  ir it.ake 4.3+3.5 2.6fO.8 3.321.2 0.039 

b )  du r i r i q  24 hours  11 . l f3 .5  10.2k4.6 10.9f4.5 0.418 

Drie p a t i e n t  was w i thdrawn f r o m  t h e  t r i a l  because o f  p r u r i t u s  arid tachyca rd ia  d u r i n q  

desmopressin treatment. arid i s  r io t  i n c l u d e d  i n  t.he ana lys i s .  I r i  a l l  o the r  patier1t.s 

no s i d e  e f f e c t s  were repo r t kd .  No chariqes i r i  b l o o d  p ressu re  or body weiqht, uccurred. 

Serum e l e c t r o l y t e s ,  c r e a t i r i i r i e  or  l i v e r  enzymes were r io t  a l t e r e d .  

CONCLUSION 

I r i  t h i s  s tudy  i t  i s  dernonstratkd t h a t  DDAVP s iq r i i f i ca r i t . l y  can reduce t h e  number o f  

m i c t u r i t i o n  ep isodes  du r i r i y  a 6 hou rs  p e r i o d  a f t e r  t a b l e t  i n t a k e .  DDAVP was w e l l  

t. i l ler:ited arid rio siyrir; or symptoms o f  water  re t .en t i on  were observed. DDAVP which 

means a riew t h e r a p e u t i c  p r i n c i p l e  can t h e r e f o r e  be recummerided as t.reatmerit o f  u rqe  

symptoms arid u r i n a r y  f requer icy i r i  p a t i e r i t s  wit.h r ieuroyenic b ladder  d is tu rbar ice .  

However, it ,  is ari expens ive  t.reatmerit. arid shou ld  at. t he  moment be used when o t h e r  

t h e r a p i e s  have f a i l e d .  Even i f  DDAVP is or i l y  a symptomat ic t rea tment  i t  12: oft.er! 

v a l u a b l e  f o r  these pat.ierit.3 t o  postpone leakaqe arid reduce vo id i r i q  ep i sodes  f o r  a 

few hours  du r i r i y  s o c i a l l y  t r y i r i q  ever1t.s. A combined t rea tmer i t  w i th  DDAVP arid a 

d ruy  t.hat. i nc reases  b ladder  capac1t.y seems ternpt i r iq t o  t r y  .in t h e  near f u t u r e .  
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28 L.Malmberg, J.  Ekstrom and C.S. Iosif* 

Department of Physiology and *Department of Obstetrics and 
Gynecology, University of Lund, Sweden. 

EFFECTS OF CHRONIC ADMINISTRATION OF ESTROGEN AND PROGESTERON 
ON THE RABBIT LOWER URINARY TRACT 

AIMS OF STUDY 
In the urethra the presence of estrogen receptors together with a growth promoting 
effect of estrogen show that the tissue is a target organ for this hormone (Iosif 
1981, Batra 1983). Animal experiments on the effects of sex steroids on the lower 
urinary tract have usually covered only a short period of time (Levin 1980, 
Larsson 1984). In the present study weights and motor responses of the bladder and 
urethra in rabbits were examined after treatment with either estrogen or progesteron 
for 4-6 months. 

MET H 0 D S 

Mature virginal rabbits were ovariectomized. The treatment started one week post- 
operatively and then, the steroids were injected every 10th day. The experimental 
groups were: (a) castrated (n=5), (b) castratedtestrogen-treated (polyestradiol 
phosphate, 1 mg/kg i .m., n=9), (c) castratedtprogesteron-treated (medroxyprogesteron 
acetate 4 mg/kg i.m., n=7) and (d) intact (normal) rabbits (n-9). The bladders and 
urethrae were weighed. Muscle strips (2x4 mm), longitudinally orientated from the 
detrusor and circularly orientated from the mid-urethra, were mounted in organ baths. 
The tension of the preparations was adjusted to 10 mN. Muscle activity in response 
to drugs and electrical transmural nerve stimulation (supramaximal voltage, 0.7 ms, 
0.2-40 H z )  was isometrically recorded. 

RESULTS 
Bladders and urethrae in estrogen-treated rabbits were 50-70 % and 100 %, 

respectively, heavier (p<0.05) than in the other groups of rabbits. After castration 
the detrusors were significantly (pCO.05) less sensitive to the parasympathomimetic 
betanechol, evoking contractions. The order of rank of sensitivity was (mean EC50 
in PM) :  castrate (37) < estrogen-treated ( 2 3 )  < normal (14) < progesteron-treated 
(8) rabbits. The maximal contractile response (mN/mg tissue) to betanechol was the 
same in the different groups. In estrogen-treated rabbits, but not in the other ones, 
noradrenal ine and the alpha;-agonist phenylephrine evoked weak dose-dependent 
detrusor contractions. In the urethra, the sensitivity to noradrenaline, evoking 
contractions, was in the same range in all the groups (mean EC50 in normal rabbits: 
30 yM) but for the estrogen-treated one where it was increased (mean EC50 : 9 VM, 
pUI.05). There were no differences in the sensitivity to phenylephrine. The maximal 
contractile responses of the urethrae to sympathomimetics were not changed in the 
different groups. I n  all the groups, but for the estrogen-treated one, the nerve 
evoked response of the urethra was at low frequencies (0.2-2 Hz) relaxation, at 
intermediate frequencies (5-10 Hz)  relaxation followed by contraction and at high 
frequencies (20-40 Hz) contraction only. In the estrogen-treated urethra the 
relaxatory response had disappeared at low frequencies; at 2-40 Hz the response was 
contraction only. Parasympatho- and sympatholytic drugs were without effect on 
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urethral relaxation, while sympatholytic drugs almost abolished urethral contraction. 
Tetrodotoxin abolished the muscle responses to the electrical stimulation. 

CONCLUSION 
Long-term treatment with estrogen, but not with progesteron, increased markedly the 
weight of both the bladder and the urethra. Estrogen and progesteron increased the 
sensitivity o f  the detrusor to parasympathomimetics. Estrogen caused the detrusor 
to contract in response to sympathomimetics. In the urethra estrogen increased the 
sensitivity to noradrenaline but not to phenylephrine. The nerve-evoked relaxation 
of the urethra at low frequencies did not occur after estrogen-treatment. 
The present results give further support for the rationale o f  treating women 
suffering from urinary disorders with estrogen. 

REFERENCES 
Batra, S.C. & Iosif, C.S. Female urethra: a target for estrogen action. J. Urol. 

Iosif, C.S., Batra, S., Ek, A. & Astedt, B. Estrogen receptors in the human female 
lower urinary tract. Am. J .  Obstet. Gynec. 1981, 141, 817-820. 
Larsson, B., Andersson, K.-E., Batra, S . ,  Mattiasson, A. & Sjogren, C. Effects of 
estradiol on norepinephrine-induced contraction, alpha adrenoceptor number and 
norepinephrine content in the female rabbit urethra. J. Pharmacol. Exp. Ther. 1984, 

Levin, R. M., Shofer, F. S. & Wein, A. J. Estrogen-induced alterations in the 
autonomic responses of the rabbit urinary bladder. J. Pharmacol. Exp. Ther. 1980, 

1983, 129, 418-420. 

229, 557-563. 

215, 614-618. 
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Institute of Experlmeratal C1;11 tcal Restarch, AnrhJs; 
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INFLUENCE OF LONG-TERM ESTROGEM ADMINISTPATION ON 
ATROPIN SENSITIVITY I113 THE RAT BLADDER. 

AIMS OF STUDY 
Studies of the effect of estrogen on the bladder indicate that 
estrogen have a syncholinergic acriorr. T h t  effeccs of a four-day- 
long estrogen administration on the c h o l i n e r - g i c  innervation of 
the immature rabbit bladder was studied by Levin et al. (1980 and 
1981) . No histologic evidence.: of induction of cholinergic receptors 
was found. Levin et al. demonstrdted c h o l i n c r y i c  agonists to be 
significantly more potent in scimuiating contraccion in the bladder 
strips from estrogen treated rabbits. 
By administrating estrogen to one year 016 r2ts f o r  a period of 

half a year the influence of a long t t l r n l  estrogen treatment on 
atropin sensitivity was investigated. Detrusor ntusclr  strips from 
estrogen treated rats wers compared to similar strips frorii 

ovariectomized-, ovariectomized- and estrogentreated- and control 
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rats, and the reversibility of estrogens influence on cholinerg 
innervation was studied. 
MATERIALS AND METHODS 
Fourtyfive one year-old white female rats were divided into 4 

groups. One group (no 11 rats) was ovariecto~~ized. Another (no 11 
rats) was ovariectomized and estrogen substituted. The third group 
(no 10 rats) was only estrogen treated and the last group (no 14 
rats) served as control. After half a year of estrogen 
administration the rats were sacrifized by an overdose of mebumale 
given intraabdominally. The bladders were isolated and reaioved. 
Each biadder was divided into two equal parts. The detrusor strips 
were mounted in a muscle bath containing a Krebs Ringer solution, 
glucose and an equilibrium of 02 and C O Z .  Isometric contractile 
measurements were made. Once equilibrium was reached scopolamine 
was added to one of a pair of detrusorstrips. ?he other strip 
served as a control. 
RESULTS 
A significantly (p < 0 ,051  incrsased sensitivity to scopolamin 
was found in the group of ovariectonized rats as opposed to 
controls, Lhe pcrrLy istrogen treated and rhe ovariectomized- and 
estrogen treated rats arnong which there was no variability. 
CONCLUSION 
We found that lack of estrogen increased the atropin sensitivity 
significantly suggesting that the cholinergic r2cZptors become 
relatively more important in the detrusor of the estrogen 
insufficient rat. Substitution of estrogen was able to reverse 
ths atropin response in the ovariectomized rat whereas supply of 
estrogen to the rat with an estrogen level within normal range 
did not alter the atropin response. Ws found a reiativoly greater 
importance of the cholinergic system in the ovariectomized rat. 
Furthar studias will investigate if this is the result of greater 
importance of the non-cholinergic innervation of the detrusor or 
the result of more cholinergic receptors in the ovariectomized. 

Figure 
% 
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The figure shows the percentage of decrease in contractility 
after administration of scopolamine. 
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30 A.J. Wein, S. Kitada,  K, Kato and K. Whitmore 
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THE EFFECT OF CONTRACTILE ACTIVITY ON MUSCARINIC RECEPTOR 
DENSITY A N D  THE RESPONSE TO MUSCARINIC AGONTSTS 

AIMS OF STUDY 
Autonomic receptor density can be modulated by the level of neuronal activity. The 

best model for this is the response of the pineal gland to light and dark (in the rat). In the 

light, sympathetic activity to the gland is reduced and beta receptor density increases; whereas, 

in the dark sympathetic activity increases and beta adrenergic receptor density decrease. Thus, 

receptor density can be modulated by alterations in neuronal activity over a relatively short 

period of times (hours). The current study investigates whether increased in-vivo stimulation 

of urinary bladder smooth muscle can alter muscarinic receptor density and response to 

muscarinic stimulation. 

METHODS 

IN-VIVO STUDY: Male New Zealand White rabbits (2.5 kg) were sedated with 

ketamine/xylazine (25mg. ketamine, 6mg. xylazine/kg., i.m.). A one channel, transducer-tipped 

catheter was placed into bladder through the urethra and the bladder was emptied. A 4-0 silk 

suture was tied tightly at the proximal portion of the penis. Intravesical pressure was 

continuously monitored by the transducer-tipped catheter and recorded on a 6-channel Grass 

Polygraph. Intra-abdominal pressure was monitored by a second transducer-tipped catheter 

with a balloon fitted around the transducer and placed in the rectum. Control rabbits were 

sedated and a pressure transducer placed in the bladder and rectum but without the external 

urethral tie. 

Each rabbit remained sedated for 4 hours at which time the animal was surgically 

anesthetized with nembutal (25 mg/kg). The bladder was excised as low on thc urethra as 

possible. Intravesical volume was measured and the bladder was weighed and rapidly separated 

between base and body at the ureteral orifices. The bladder body was divided longitudinally in 

half. One half was placed into Tyrode’s solution for muscle bath study; the second half was 

frozen and stored under liquid nitrogen for muscarinic receptor assay. 

IN-VITRO STUDY: The effect of repeditive intermittent field stimulation on the 

contractile response and muscarinic receptor density of isolated strips was also investigated. 

RESULTS 

Stricture of the external urethra induced a condition of continuous uninhibited bladder 

contractions. It was clearly observed that there was no relationship between relationship between 

intra-abdominal and intravesical pressure. The average volume of the bladder at 4 hours was 35 

ml, thus the bladders were not overdistended. The contactile activity of the bladder could be 

completely eliminated by iv hexamethonium. 
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Urethral stricure reduced the maximal response to field stimulation and bethanechol to 

45 +/- 5O/o and 46 +/- 3% of the response of strips from control animals. There was no 

reduction in the contractile response to KCI. Urethral stricture reduced the muscarinic receptor 

density significantly from 34 +/- 3 fmole/mg protein to 22 i/- 3 fmole/mg protein. In a similar 

mannor, intermittent field stimulation (30 seconds on, 30 seconds off for 2 hours) resulted in a 

moderate (25%) reduction in the contractile response to field stimulation and bethanechol, and 

also resulted in a significant decrease in the muscarinic receptor density from control values of 

29 +/- 2 fmol/mg protein to 18 +/- 2 fmol/mg protein. 

CONCLUSIONS 

Muscarinic receptor function and density is directly controled by the level of neuronal 

stimulation. In rabbits in which a high level of spontaneous activity was induced by urethral 

stricture, over a four hour period, a time when no overdistension was present, there was a 
marked and significant reduction in both the contractile response to muscarinic stimulation and 

in the muscarinic receptor density. Similar decreases in the contractile response and muscarinic 

density was induced by intermittent stimulation of isolated bladder strips. In both cases, there 

was no change in the contractile response to KCI, indicating that there was no defect in the 

contractile apparatus over the course of our experiments. 

Clinically, This process of downregulation may help explain the presence of voiding 

disfunctions in patients showing a high degree of uninhibited bladder contractions. 

31 A. Malmgren, K.-E. Anderson, C. Sj6gren and P.O. Anderson 

Depts of Clinical Pharmacology and Physiology, University of Lund and 
Research Laboratories, AB LEO, Helsinghorg, Sweden 

EFFECTS OF BRL 34915 AND PINACIDIL ON NORMAL AND 
HYPERTROPHIED RAT DETRUSOR MUSCLE. 

AIMS OF STUDY 

BRL 34915 and pinacidil are substances reported to act by opening of potassium channels in the 

membrane of smooth muscle cells. This leads to a hyperpolarization of the cell (Hamilton, 

1986). In detrusor muscle from the pig, but not the guinea-pig, BRL 34915 has been shown to 

inhibit the contractile responses to carbachol, potassium and to electrical stimulation. 

Further, in pigs with detrusor instability BRL 34915 was reported to abolish the spontaneous 

activity (Foster, 1987). 

In view of the reported species differences, it was of interest to investigate the effects of 

BRL 34915 and pinacidil on another species, the rat, comparing normal and hyperactive detrusor 

muscle. 

METHODS 

Bladder strip preparations from normal female Sprague Dawley rats as well as from rats with 

bladder hyperactivity due to outflow obstruction (Malmgren et al., 1987) were dissected and 

mounted in organ baths containing Krebs solution (37OC) continuously bubbled with CO, (5%) and 

0, (95%). Isometric tension was recorded on exposure to carbachol (cumulative addition), 

potassium (non-cumulative addition) and during electrical field stimulation. Electrical 
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stimulation was performed at supra-maximal voltage with a pulse duration of 0.8 ms. The 

stimulation frequency was varied between 0.5 and 80 Hz. 
RESULTS 

Both BRL 34915 and pinacidil (10-5M) depressed the contractile responses tn low concentrations 

( 40 mM) of potassium. The effect was more pronounced in the hypertrophied detrusor. In normal 

detrusor pinacidil and BRL 34915 shifted the concentration-response curve to carbachol to the 

right. Moreover, BRL 34915 decreased the maximal response to carbachol in normal detrusor. The 

concentration-response curve to carbachol was also shifted to the right in hypertrophied 

detrusor aCter addition of BRL 34915 and pinacidil, whereas no effects were noted on the 

maximal response. The response to electrical stimulation was lower in the hypertrophied 

detrusor than in the normal one. Addition of BRL 34915 and pinacidil shifted the 

frequency-response curve to the right in both normal and hypertrophied detrusnr. The maximal 

response to stimulation was also depressed after addition of BRL 34915 and pinacidil. However, 

the inhibiting effect of BRL 34915 and pinacidil on the maximal response was 

significantly larger in the hypertrophied detrusor than in the normal one. Pinacidil 

seemed to reduce the maximal response to stimulation to a greater extent than BRL 

34915 in the hypertrophied detrusor muscle. 

CONCLUSION 

Pinacidil and BRL 34915 induced a rightward shift in the concentration-response 

relation to carbachol and potassium in both normal and hypertrophied rat detrusor. 

Further, in both normal and hypertrophied detrusor the response to electrical 

stimulation was also depressed by BRL 34915 and pinacidil. However, the hypertrophied 

detrusor seemed to be more sensitive to the potassium channel openers than the normal 

detrusor. 
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THE ACTION OF PINACIDIL IN THE ISOLATED HUMAN BLADDER 

AIMS OF STUDY 

The need for effective symptomatic treatment of patients with detrusor hyperactivity is widely 

recognized. Many drugs have been used in an attempt to treat storage failure by decreasing 

bladder contractility, among which the anticholinergic agents and calcium antagonists have 

defined mechanisms of action. 

Pinacidil is a newly developed, anti-hypertensive agent. Its exact mechanism of action has been 

undetermined until recently. Pinacidil is now considered to produce its inhibitory effect by 

the opening of K+-channels in thc vascular smooth muscle, thereby hyperpolarizing the cells and 
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reducing the effects of excitatory agents.' Theoretically, this new therapeutic principle may 

be of interest in the treatment of detrusor hyperactivity. 

METHODS 

Specimens of normal detrusor were obtained from 24 male and 7 female patients, aged between 48 

and 7 5  years, who were undergoing cystourethrectomy because of bladder malignancy. Strips of 

bladder were mounted in thermostatically controlled organ baths for isometric tenslon 

recordings. Efflux experiments, using 86Rb as a marker for K+, were also performed. Tissues 

were loaded with 86Rb for 150 min following which efflux measurements were made using 2 min 

fraction collections. 

RESULTS 

Pinacidil (0.1- 10 uM) concentration-dependently inhibited spontaneous, myogenic activity and 

caused a small decrease in basal tension. Concentration-response curves for carbachol and KCI 

and frequency-response curves for electrical field stimulation of nerves were constructed, 

Pinacidil at concentrations of 1 and 3 uM reduced the responses to 10- M and d M  carbachol, 

but not to the highest concentrations used. Pinacidil at concentrations of 10 and 30 uM 

depressed the maximum of the concentration-response curve for carbachol. 

Pinacidil (1-30 uM) applied 15 min prior to electrical stimulation, produced a concentration- 

related inhibition of the induced contraction at all frequencies. At the highest concentration 

used, 30 uM, maximum was reduced by 50%. 

Pinacidil ( I  -30 uM) also produced a concentration-dependent reduction of responses to isotonic 

K +  solutions containing less than 60 mM K+. The responses induced by the highest K+- 

concentrations used, 90 and 120 mM, were not changed. 

After an initial rapid decline, the 86Rb efflux rate constant quickly attained a low 

and stable value that remained constant throughout the experimental period. Pinacidil 

(1-30 uM) caused a concentration related increase of the 86Rb efflux. At a 
concentration of 3 uM the increase was statistically significant. The increase in 

86Rb efflux caused by piuacidil (10 uM) was unaffected by apamin whereas TEA and 

procaine completely blocked the effect of the drug. 

CONCLUSION 

It may be concluded that pinacidil effectively inhibits spontaneous mechanical 

activity and contractions induced by activation of muscarinic receptors in the human 

bladder, probably by opening of K+-channels permeable to 86Rb. It is reasonable to 

assume that the opening of K+-channnels is associated with a hyperpolarization of the 

membrane potential also in the human bladder. If so, pinacidil would have a mechanism 

of action that includes a lowering of the bladder smooth muscle excitability. This 

has relevance for the findings of Sibley.' who suggested that the morphological 

changes in the obstructed bladder is associated with a non-specific increase in 

membrane excitability leading to an increased sensitivity to contractile agents. Such 

supersensitivity may explain detrusor hyperactivity associated with infravesical 

outflow obstruction which may involve the normal reflex pathways and the normal 

efferent transmitter substances but may be triggered by a lower stimulus intensity 

than normal. In bladder hyperactivity caused by altered membrane properties of the 

smooth muscle cells a drug like pinacidil might prove useful as a therapeutic agent 

and clinical trials with the drug seem motivated. 

6 
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THE EFFECT OF CROMAKALIM ON HUMAN DETRUSOR. AN I N  V l T R O  
AND I N  V l V O  STUDY. 

A I M S  OF STUDY 
Cromakalim (BRL 34915) i s  a member o f  a novel group o f  benzopyran 
d e r i v i t i v e s .  I t has been found t o  DrOduce smooth muscle re laxa t i on  which i s  
be l ieved t o  be due t o  the opening o f  potassium channels. The e f f e c t  of 
cromakalim on human bladder smooth muscle was investigated. 

MATERIALS AND METHODS 
Detrusor muscle was obtained from 10 pa t i en ts  w i t h  urodynamically normal 
bladders and from 10 pa t i en ts  w i th  hyper re f l ex i c  bladders. The e f f e c t  of 
cromakalim on the detrusor was invest igated us ing standard isometr ic  organ 
bath methods. I n  p a r t i c u l a r ,  t he  e f f e c t  on spontaneous a c t i v i t y .  on 
response t o  e l e c t r i c a l  s t imu la t i on  and t o  s t imu la t i on  w i t h  acety lchol ine 
was evaluated. 

RESULTS 
Spontaneous a c t i v i t y  i n  both normal and hyper re f l ex i c  detrusor s t r i p s  was 
abolished 2 - 4 minutes a f t e r  add i t i on  o f  10-8M - 10-5M cromakalim t o  the 
bath. The e f f e c t  lasted f o r  30 - 40 minutes. There was l i t t l e  e f f e c t  on 
acety lchol ine induced contract ions w i t h  a more marked i n h i b i t i o n  o f  
e l e c t r i c a l l y  evoked contract ions.  These r e s u l t s  were encouraging as 
previous studies i n  our laboratory  have shown t h a t  increased spontaneous 
a c t i v i t y  i s  one o f  the card ina l  features o f  the unstable and hyper re f l ex i c  
detrusor . 
As a r e s u l t  20 pa t i en ts  aged 18 t o  65 w i t h  detrusor i n s t a b i l i t y  who had 
e i t h e r  f a i l e d  t o  respond t o  other treatments o r  were unable t o  t o l e r a t e  the  
s ide e f f e c t s  o f  these drugs were en ro l l ed  i n  a s ing le  b l i n d  t r i a l .  

Pat ients  and Methods 
3 pa t i en ts  had neuropathic bladder d isorders and 17 had detrusor 
i n s t a b i l i t y .  The t r i a l  las ted 8 weeks w i t h  an i n i t i a l  2 week "washout" 
pe r iod  o f f  a l l  medication, 2 weeks on placebo, 2 weeks on 0.5mg Cromakalim 
and 2 weeks on lmg Cromakalim. Pat ients  were requi red t o  keep d i a r i e s  o f  
u r i na ry  frequency and voided volume char t s  throughout the  study. 

Results 
Three f a i l e d  t o  complete the  study. S i x  pa t i en ts  (30%) responded 
t o  Cranakalim w i t h  an improvement i n  symptoms o f  u r i na ry  frequency. One o f  
these withdrew a t  6 weeks because o f  s ide e f f e c t s .  One f a i l e d  t o  at tend 
fo l low up. Four continued on treatment a f t e r  the i n i t i a l  t r i a l  period, 
three o f  those had id iopa th i c  detrusor i n s t a b i l i t y  and one neuropathic 
i n s t a b i l i t y  secondary t o  m u l t i p l e  sc leros is .  
The main s ide e f f e c t s  were headache and s k i n  rash. There were no 
haematological o r  EGG changes noted. 

pa t i en ts  
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CONCLUSIONS 
Cromakalim was shown to inhibit spontaneous activity whilst having an 
insignificant affect on response to acetylcholine and on the response to 
electrical field stimulation. This suggests that it may be useful in 
inhibiting the greater intrinsic contractile activity as seen in detrusor 
instability and detrusor hyperreflexia, leaving the cholinergic mechanisms 
of the bladder unaffected. 
The results of the preliminary trials on patients with drug-resistant 
detrusor instability were encouraging and further studies will be carried 
out. 

34 M.CAINE.* S . G I N *  and C.FIETP.A 

RECORDATI S.p.A. - Pharmacology Dept. - MILAN, Italy 
* HADASSAH MEDICAL CENTER - Urology Dept. - ISRAEL 

ANTISPASMODIC EFFECT OF THE FLAVONE COMPOUNDS FLAVOXATE AND 
REC 15/2053 ON THE SMOOTH MUSCLE OF THE HUMAN PROSTATE AND 
URINARY BLADDER 

AIMS OF THE STUDY 
Previous studies on the mode of action of flavoxate have shown the drug to 

display a relaxant activity on rat urinary bladder strips depolarized by KC1, 

whereas anticholinergic conpounds s w h  as atropine or enepronium bromide were 

inactive (Cazzulani et al., 1985). In order to investigate flavoxate's 

musculotropic activity on human specimens, its effect on the contractions 

produced by the exposure to high Kt in muscular tissue derived from the 

prostate (the adenomatous portion and the surgical capsule), bladder neck and 

the detrusor muscle was studied. Flavoxate was compared to its main metabolite 

MFCA, to a new flavone derivative endowed with antispasmodic activity namely 

REC 15 /2053  (Nardi et al. 1981) and, in the bladder tissue, to oxybutynin. 

MATERIALS AND METHODS 

Strips approximately of 3*10-20 mm long were removed in patients at the time 

of open prostatectomy. Specimens of detrusor muscle, bladder neck, prostatic 

adenoma and capsule were obtained, as described previously (Caine et al., 

1975). Strips were immediately placed in Krebs solution at 5OC and 

subsequently transferred to an organ bath containing the same solution at 

37OC, gassed with a mixture of 95% O 2  and 5% coz, where they were examined 
by an isometric technique. A tension of 0.5-1 g was applied and the strips 

were allowed to relax for at least lh. 

Following stabilization, dose-response curves to increasing concentrations of 

KCl (10-100 mM1 were obtained. After washing, a given concentration of drug 

was added and after at least 10 min contact a new dose-response curve to KC1 

was obtained . In the case of detrusor strips, the antagonistic effect of  the 

tested drugs was evaluated after addition to the organ bath of a single dose 

of KC1 ( 8 0  mM). 

RESULTS 

Flavoxate (10-4-10-3M) inhibited K+-induced contractions in a dose- 

dependent manner on the prostatic adenoma, capsule and bladder neck tissue, 

IC50 values being 6.0 (3.1-11.5). 4 . 2  (3.0-5.9) and 4.5 ( 2 . 3 - 8 . 8 )  *10-4M 

respectively. 
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MFCA (10-4-10-3R) also induced an evident inhibition in the prostatic 

capsule (ICSO = 7.8 (5.9-10.1) *10-4E1). In the prostatic adenoma (IC50 

10-3M) and bladder neck (11.6% of inhibition at MI it was slightly 

active . Rec 15/2053 (preliminary results) tested at 10-4M induced an 

inhibition of 29.2, 48.3 and 32.0% on prostatic adenoma, capsule and bladder 

neck respectively. In the detrusor muscle REC 15/2053 (10-6-10-4W) and 

oxybutynin (10-6-10-4N) were almost equiactive, the IC50 values being 8.9 

(5.0-15.8)*10-6M and 1.5 (0.7-3.4)*10-5b? respectively. Both were more 

active than flavoxate (IC50= 1.5 (1.2-11.91 and MFCA (IC50 = 7 . 6  

(4.5-12.6 *10-4~4) . 
CONCLUSIONS 

Regardless of the receptor types distributed predominantly in the different 

tissues considered, ie. detrusor, bladder neck, capsule or prostate, K+ 

exerts its contractile action by a myotropic mechanism involving an inElow of 

extracellular ca++ after depolarization of the muscle membrane (van Bremen 

et al., 1972), through voltage dependent cat+ channels (Bolton, 1979). In 

view of this, the results reveal that all tested drugs are endowed with direct 

muscle relaxant activity, although in differing orders of potency. 

REC 15-2053, unlike flavoxate, in this preliminary setting displays more 

activity at detrusor level than in the prostatic tissues. 

In the prostatic capsule MFCA and flavoxate generated similar activities, 

whereas in prostatic adenoma and bladder neck the results so far indicate 

superior effects for flavoxate. 

Of particular relevance is the fact that flavone derivates have shown 

musculotropic activity also in the prostatic tissues. Such findings indicate 

advantages for these compounds in the symptomatic treatment of micturition 

disorders associated with benign prostate hypertrophy. 
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35 K.Kato, S.Kitada, A.J.Wein, R.M.Levin, H.S. Gill 

Divisions of Urology, University of Pennsylvania, 
Philadelphia (U.S.A.); Nagoya University, Nagoya (Japan) 

INTRAVESICAL INSTILLATION OF ANTISPASMODIC AGENTS 

AIMS OF STUDY 

Intermittent catheterization and oral pharmacotherapy with antispasmodic agents have 
improved the management of voiding dysfunction, such as is seen in neurogenic and augmented 
bladders. However, side effects of oral medication are often distressing to the patients. The aim of 
this study is to investigate the possibility whether intravesical instillation might be an effective route 
of administration nf antispasmodic agents in both normal and cystoplastic bladders using in-vitro and 
in-vivo methodology. 

MATERIALS AND METHODS 

IN-VITRO STUDIES The bladder of mature male NZW rabbits was excised and mounted in 
a 300 ml isolated bath as an intact whole bladder preparation. The bladder was instilled with 20 ml of 
saline and intravesical pressure was recorded on a Grass Polygraph. After 30 minutes of 
accomodation time, it was stimulated by field stimulation (80 Volts, 30 €12, 1 msec). Five minutes 
later, the bladder was stimulated by 500 uM of bethanechol added to the extravesical fluid. The 
bladder was emptied and instilled with 20 ml of saline containing 100 uM of the following agents: 
atropine, oxybutynin, imipramine, verapamil and diltiazem. Field electrical and bethanechol 
stimulation were administered at 30, 60, 90 and 120 minutes following the intravesical instilation of 
drugs. At 120 minutes, the bladder was irrigated with saline several times and instilled with 20 ml of 
saline. The same stimulation procedures were performed 30, 60, 90 and 120 minutes after the removal 
of the drug. 

IN-VIVO STUDIES Cystoplasty with detubularized ileum was performed on adult NZW male 
rabbits. Cystometrograms were done under Ketamine/Xylazine anesthesia with infusion of saline at a 
constant rate of 2.0 ml per minute. Pressure was continuously monitored using a Statham pressure 
transducer and recorded on a Grass polygraph. 10 ml. of commercially available liquid preparations of 
the appropriate drug (Atropine Sulfate (0.5 mg), Lomotil (Diphenoxylate Hydrochloride and Atropine 
Sulfate, 10 ml of liquid preparation), Verapmil (7.5 mg), Lidocaine 1% (250 mg) solution (w/v) in 
sodium bicarbonate and Imipramine (25 mg) was instilled into an empty bladder through a Foley 
catheter. CMG was then repeated 60 minutes after drug instillation. This study was carried Out on 
controls and at 2 months following ileocystoplasty. 

RESULTS 

The results of the in-vitro study are shown in Tables 1 and 2 and the in-vivo study in Table 3. 

Table 1. MAXIMW RESPONSE TO FIELD STIMULATION (% of Control) 

TIME AFTER INSTILLATION (min) TIME AFTER REMOVAL (min) 

30 60 90 120 30 60 90 120 
Atropine 85.0 73.2 77.3 75.5 88.5 90.1 85.9 89.3 
oxybutynin 45.4 41.9 39.0 36.0 45.7 52.2 59.3 63.0 
Imipramine 80.1 63.4 52.9 52.9 54.7 72.5 82.6 67.5 
Verapamil 80.1 40.6 23.6 18.9 28.1 35.2 40.0 42.6 
Diltiazem 88.9 82.4 68.6 69.0 59.3 57.4 63.0 70.4 

T a b l e  2 MAXIMUM RESPONSE TO BETHANECHOL ( %  of control) 

TIME AFTER INSTILLATION (min) TIME AFTER REMOVAL (min) 

30 60 90 120 30 60 90 120 
Atropine 60.1 50.1 45.4 38.0 58.7 80.3 76.0 81.2 
Oxybutynin 12.3 6.6 4.8 4.8 17.3 15.0 19.9 20.0 
Imipramine 89.2 68.4 63.7 56.0 67.9 76.7 90.9 80.7 
Verapamil 40.2 22.0 19.9 14.5 13.7 19.0 24.8 24.0 
Diltiazem 83.7 76.7 64.2 58.3 65.2 76.1 67.4 82.6 
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Table 3 CYSTOMETRIC PARAMETERS 

CONTROL 
Capacity (ml) 66.0 (10) 
Plateau Pressure (cm water) 1.6 (0.2) 

Amplitude of spont. contractions (cm) 0 
volume at first contraction (ml) 66 (10) 

Pressure of maximal contraction (cm) 14 (1.7) 

Frequency of spont. contractions 0 

Pressure of first contraction (cm) 2.1 (0.2) 

CYSTOPLASTY 
80.1 (16) 
3.0 (0.1) 

5.0 (1.2) 
42.2 (5.4) 
3.2 (0.8) 

13.2 (2.1) 

3.2 /lo min 

The cystoplasty bladders showed an increased capacity, a high degree of spontaneous activity, and 
a reduced volume at evoked contraction as compared to the control bladders. Additionally, the plateau 
pressure was only slightly elevated from that of the control bladders, and the compliance of the 
cystoplasty bladders was only mildly reduced. 

The intravesical administration of commercially available preparations only had mild effects on 
the urodynamics of the cystoplasty and normal animals. In the control rabbits Imipramine increased 
the capacity by 20%. There were no effects of the other drugs on any of the parameters in this 
group. In cystoplasty rabbits Lidocaine increased the volume at first contraction by 30% decreased the 
frequency of spontaneous contractions by 18%; and increased the volume at maximal contraction by 
21%. None of the other drugs had any reproducible effects in the cystoplasty bladders. 

CONCLUSIONS 

IN-VITRO STUDIES 

I .  Intravesical instillation of the all antispasmodic agents inhibited the contractions of the in vitro 
whole bladder induced both by bethanechol and field stimulation in  a time-dependent manner. 
2. The anticholinergics atropine and oxybutynin inhibited the response to bethanechol to a greater 
extent than the response to field stimulation. 
3. Imipramine, diltiazem, and verapamil inhibited bethanechol and field stimulation to approximately 
the same extent. 
4. Recovery from the inhibition was slow and incomplete. This factor may limit the usefulness of this 
method of administration in the non-catheterized patient, 
5. Self intravesical instillation of antispasmodic agents might be a good therapy for patients with 
neurogenic bladder, especially who are already managed by intermittent catheterization. 

IN-VIVO STUDIES 

The local application of drugs in the bladder for the control of spontaneous contractions is a 
feasible and attractive alternative to oral medication. The lack of effect of some of the drugs on the 
filling CMG pressures may be due to a number of reasons: the dose used may be sub therapeutic; the 
drug may not be in its biologically active form; the pH in the urine may render it inactive; or the 
drug may not be able to penentrate the mucosa. Systemic absorption of the drug, especially if used at 
higher doses, is an obvious concern. Further work needs to be done to establish the optimal 
therapeutic dose and monitoring of serum levels to evaluate systemic absorbtion. 

J.W. Iacovou and C.P. Ba te s  

Physiology & Pharmacology Dept, Un ive r s i ty  of Nottingham Medical 
School and Urology Dept, Ci ty  Hosp i t a l ,  Nottingham ( U . K . )  

THE RESPONSE TO ELECTRICAL FIELD STIWLATION OF 
DETRUSOR STRIPS FROM MEN WITH CHRONIC RETENTION. 

A I M S  OF STUDY 

Animal s t u d i e s  (Speakman M, 1987) suggest  a lia between bladder  outf low 

obs t ruc t ion ,  dene rva t ion  and i n s t a b i l i t y .  Harr ison (1987) demonstrated,  

pharmacological ly ,  dene rva t ion  and s u p e r s e n s i t i v i t y  i n  men wi th  i n s t a b i l i t y  

secondary t o  obs t ruc t ion .  

symptoms with those  su f fe r ing  from simple ' p r o s t a t i s m ' ,  but  they r e p r e s e n t  a very 

d i f f e r e n t  c l i n i c a l  problem: they r e t a i n  l a r g e  volumes of u r i n e  and a r e  

Men with ch ron ic  r e t e n t i o n  of u r i n e  s h a r e  many 
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(% of r e s p o n s e  / 
t o  lO-5M carbachol) 80 

p a r t i c u l a r l y  a t  r i s k  f r m  upper t r a c t  d i l a t a t i o n  and rena l  f a i l u r e .  

t h i s  study were t o  i n v e s t i g a t e  urodynamic func t ion  and responses of de t rusor  

smooth muscle samples from men who presented with pa in less  re ten t ion .  

PATIENTS AND METHODS 

Men with p a i n l e s s  r e t e n t i o n  of ur ine of more than 300 m l  were considered f o r  t h e  

study. I f  the  serum crea t in ine  was l e s s  than 240 mM L-I, they underwent 

urodynamic inves t iga t ion :  

performed without draining t h e  res idua l .  

bladder was immediately decompressed. 

de t rusor  were taken with t h e  diathermy loop  and placed immediately i n  cold 

oxygenated Krebs solut ion.  

(mucosa removed) and mounted between p a r a l l e l  plat inun e lec t rodes  i n  a s tandard 

20 ml oxygen bath a t  37OC.  

f i e l d  s t imulat ion were recorded isometr ical ly .  That e l e c t r i c a l  f i e l d  s t imula t ion  

produced nerve mediated responses was demonstrated by t h e i r  a b o l i t i o n  by 

te t rodotoxin  (10-6M). 

the  maximal response t o  carbachol (10-5M). 

taken from asymptomatic subjec ts  and men with 'acute '  outflow obstruct ion.  

RESULTS 

21 men with pa in less  re ten t ion  have been s tudied t o  date. 16 have been assessed 

urodynamically: 13 of these  were considered t o  be d e f i n i t e l y  obstructed (high 
voiding pressure and low flow rate, mean 9 ml/sec) while 3 had low (t60 cmH20) 

v o i d i w  pressures  and low flow r a t e s  (mean 10 ml/sec). 

had phasic  rises i n  de t rusor  pressure on f i l l i n g  and/or a f u r t h e r  sustained r i s e  

on s tanding;  12 had a ra i sed  end-f i l l  pressure (>20 cm H20). The 3 with l o w  

voiding pressures  d id  not  exhib i t  oontract ions and had normal end-f i l l  pressures  

on standing. Three asymptmatic  cont ro ls  ( 2  p a t i e n t s  undergoing TUR(T) f o r  

l o c a l i s e d  t r a n s i t i o n a l  c e l l  cancer and 1 organ donor) have a l s o  been s tudied.  

The aims of 

f r e e  flow r a t e s  were measured and cystometrograms 

I f  t h e  Serum c r e a t i n i n e  was higher ,  t h e  

A t  surgery t ransure thra l  specimens of 

In t h e  laboratory 5 x 1 x 1 mm s t r i p s  were dissected 

Cont rac t i le  responses t o  carbachol and e l e c t r i c a l  

Nerve mediated responses were expressed as a percentage of 

For comparison, samples were a l s o  

The 13 with obstruct ion 

In samples from both cont ro ls  and chronic  re ten t ion ,  carbachol ( 10-*-10-5M) 

produced a dose-related response t h a t  was antagonised by a small concentrat ion of 

a t ropine  ( 1 O-8M). 

contract ion.  

specimens, 7 of the  13 with obs t ruc t ion ,  and none of the  3 with low voiding 
pressures .  

response t o  carbachol. 

1 O-5M carbachol always produced maximal or near maximal 

Nerve mediated responses could be e l i c i t e d  from a l l  th ree  control  

These responses have been expressed a s  a percentage of t h e  maximal 

401L- ~ Chronic r e t e n t i o n  (n=13) 

2 4 8 20 40 80 

Log f r e q u e n c y  ( t k )  
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CONCLUSIONS 
I n  t h i s  ongoing study, it was found t h a t  a small proport ion of men with pa in less  

re ten t ion  are not urodynamically obstructed. A l l  of those who were 
urodynamically obstructed a l s o  had evidence of i n s t a b i l i t y .  When compared t o  t h e  

maximal response t o  carbachol (10-5M), nerve mediated responses reached a maximum 

of 10% i n  men w i t h  chronic re ten t ion  and obstruct ion.  Under t h e  same condi t ions 

3 specimens from asymptmatic  subjec ts  had a maximum nerve mediated response of 
about 75% of the response t o  10-5M carbachol. 

obs t ruc t ion  the  detrusor  was unstable  and had poor nerve mediated responses. 
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37 L Q Robinson, P Weston, J Morgan, T P Stephenson 

Urodynamic Dept.  C a r d i f f  Roya l  I n f i r m a r y  (U .K)  

AN ASSESSMENT GF THE POORLY OR ACONTRACTILE BLADDER I N  THE MALE 

I N  THE ABSENCE OF NEUROPATHY 

AIt.lS OF STUDY 

It has been r e c o g n i d  t h a t  a anal1 b u t  s i g n i f i c a n t  percentage of  mles who 

cont inue to have symptorrs of frequency, noc tur ia  and urgency a f t e r  
pros ta tec tany  prove to  have poorly or acontractile bladders  and pmr flow 
rates on u r o d ~ c s .  This f a c t  stimulated t h e  assessment, t r e a t n e n t  and 

progress  of p a t i e n t s  with such bladders. 

PATIJZNE AND MJFJXCOS 

68 p a t i e n t s  aged 44-75 =re o r i g i n a l l y  studied on t h e  b a s i s  of t h e i r  
urodynamic studies. 38 were discarded since their disturbance of  bladder 

funct ion was d i r e c t l y  related to overt neuropathy. The remaining 30 p a t i e n t s  
had no evidence of neuropathy. Of these  18 had undergone a t  least one "R. 

1 4  had frequency urgency and n m t u r i a ,  and 4 who had a l l  had a t  least 2 m ' s  
were t o t a l l y  incont inent .  lRe remaining 12 had been studied because of 
frequency, urgency, noc tur ia  (plus p e r i n e a l  pa in  i n  4 cases), *re younger 

(<50 y e a r s ) ,  and/or had normal prostates to the  f e e l .  

RESULTS 

Urdynamical ly  20 patients demonstrated no detrusor pressure during voiding 

a t  a l l  and  none reached a pressure  of g r e a t e r  than 30cm of  water. Simi la r ly  
27 p a t i e n t s  had flow rates between 3 and lOcc/second and none were greater 
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than 15cc/second. However 18 patients emptied to c a p l e t i o n  by s t r a in  and 
only 4 patients had residual of greater than l O O c c .  The four patients who 

had erroneously had their persistent symptam treated by repeat 'IUR were 
cured by insertion of an a r t i f i c i a l  sphincter. The post !IUR group e r e  
treated with ubretid or carbachol without a single case being improved. The 

non-TLR group were treated either by bladder neck incision or beta blmkers 

again without any improverrent. 

CONCLUSION 
It is not clear why the mle bladder m y  occasionally becane acontracti le 

e i ther  i n  the presence of obstruction or spontan-ly without neuropathy. 
It is even less clear why most w i l l  hold a t  least 500cc and €lT@ty to 
ccanpletion or v i r tua l ly  so and yet  have symptans of swere urge syndr-. 
what & clear is that t h i s  is an untreatable condition, (except by 
accidentally - or deliberately) - making them incontinent and inserting an 
a r t i f i c i a l  sphincter. 

K.M.-E. J e n s e n ,  J . B .  Jmrgensen and P. Mogensen 

Department of Urology 0 ,  B i s p e b j e r g  tJospi ta1,  
Copenhagen, Denmark. 

PRESSURE-FLOW STUDY COMBINED WITH STOP-FLOW TEST IN 
PROSTATISM 

AIMS OF STUDY 
Urof lownietry i s  a u s e f u l  s c r e e n i n g  p rocedure  i n  p r o s t a t i s m ,  Jmrgensen 
( 1 9 8 7 ) ,  b u t  a more d e t a i l e d  d e s c r i p t i o n  of t h e  v o i d i n g  p r o c e s s  neces-  

s i t a t e s  p r e s s u r e - f l o w  s t u d i e s .  During p res su re - f low s t u d i e s  bo th  t h e  
" u r e t h r a l  r e s i s t a n c e  r e l a t i o n "  (URR)  , Abrams (1979) and t h e  " b l a d d e r  

o u t p u t  r c l a t i o n "  (BOR), G r i f f i t h s  ( 1 9 7 7 ) ,  may be d e l i n e a t e d .  However, 
t h e  p r o g n o s t i c  s i g n i f i c a n c e  of  t h e s e  concep t s  has  n o t  been s u f f i c i e n t -  
l y  c l a r i f i e d .  The re fo re  a p r o s p e c t i v e  s t u d y  was unde r t aken ,  s e l e c t i n g  
t h e  p a t i e n t s  f o r  p r o s t a t i c  s u r g e r y  on an e n t i r e l y  non-urodynamic ba- 
s i s ,  wh i l e  t h e  r e s u l t s  from an  e x t e n s i v e  urodynamic t e s t i n g  were b l i n -  
d e d ,  Jmrgensen (1  987) . 
PATIENTS AND METHODS 

Fol lowing e x c l u s i o n  of p a t i e n t s  s u f f e r i n g  from p r o s t a t i c  and b l a d d e r  

c a n c e r ,  p r e v i o u s  p e l v i c  s u r g e r y ,  p s y c h i a t r i c ,  n e u r o l o g i c  and metabo- 
l i c  d i s e a s e s ,  t h e  s t u d y  group comprised 1 3 9  p a t i e n t s  (median age 71 

y e a r s ,  r ange  48-84 y e a r s ) ,  c o n s e c u t i v e l y  r e f e r r e d  f o r  p r o s t a t i s m .  Nine 
p a t i e n t s  w e r e  n o t  cons ide red  as t hey  f o r  t e c h n i c a l  r e a s o n s  had no p r e -  
o p e r a t i v e  p r e s s u r e - f  l o w  s t u d y .  The p r e o p e r a t i v e  a s ses smen t  i n c l u d e d  
symptom s c o r e  a n a l y s i s ,  h i s t o r y  of u r i n a r y  r e t e n t i o n  and i n f e c t i v n ,  

r e s i d u a l  u r i n e ,  cystoscopy , serum c r e a t i n i n e  and p o s s i b l y  i n t r a v e n o u s  
urography.  These d a t a  formed t h e  background f o r  t h e  d e c i s i o n  of s u r -  

ge ry  o r  n o t .  The b l i n d e d  urodynamic i n v e s t i g a t i o n  c o n s i s t e d  of uro-  

f lowmetry,  medium-fi l l  water  cys tomet ry  and p r e s s u r e - f l o w  s t u d y  com-  
b ined  wi th  s top - f low t e s t .  Urodynamic i n f r a v e s i c a l  o b s t r u c t i o n  (URR) 
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w a s  d e c i d e d  from t h e  nomogram of A b r a m s  (1979) .  X-Y p l o t  of t h e  e n t i -  

re m i c t u r i t i o n  was a n a l y s e d  i n  case of e q u i v o c a l  o b s t r u c t i o n .  De t ru -  

sor f u n c t i o n  (BUR)  w a s  examined i n  t e r m s  o f  t h e  s t o p - f l o w  test. Ab- 

normal s t o p - t e s t s  were deno ted  p a t i e n t s  w i t h  a t h e o r e t i c a l  maximum 

f l o w  r a t e  (Qm,est) less t han  35  rnl/sec ( Q m , e s t  = p d e t , i s o  x Q / A  p 
ml/sec, G r i f f i t h s  ( 1 9 7 7 ) .  A l l  p a t i e n t s  w e r e  r e - e v a l u a t e d  6 months 

p o s t o p e r a t i v e l y  by means of symptom a n a l y s i s ,  urodynamic t e s t i n g  a s  

p r e o p c r a t i v e l y  and t h e i r  s u b j e c t i v e  e v a l u a t i o n  o f  t h e  outcome of 

p r o s t a t i c  s u r g e r y ,  t h e  l a t t e r  b e i n g  t h e  key t o  t h e  s t u d y .  

RESULTS 
U R K  : 8 7  p a t i e n t s  werc o b s t r u c t e d ,  3 6  u n o b s t r u c t e d ,  w h i l e  7 unambigu- 

ous p a t i e n t s  w e r e  e x c l u d e d .  P r e o p e r a t i v e !  t h e  t.wo g roups  d i f f e r e d  

s t a t i s t i c a l l y  s i g n i f i c a n t l y  i n  urodynamic ( u r o f l o w  and p r e s s u r e - f  l o w )  
v a r i a b l e s ,  b u t  n o t  i n  symptom scores. P o s t o p e r a t - i v e l y  n o  d i f f e r e n c e s  

were found a t  a l l .  However, t h e  s u b j e c t i v e  success r a t e  w a s  s i q n i f i -  

c a n t l y  h i g h e r  i n  t h e  p r e o p e r a t i v e l y  o b s t r u c t e d  group t h a n  i n  t h  unob- 

s t r u c t e d ,  namely 93% v e r s u s  78% (p < 0 . 0 2 ) .  

BOR : Stop-f low t e s t  was per formed i n  1 2 1  p a t i e n t s ,  b u t  23 had t o  be 

exc luded  because  . . p  = 0 ( p r o b a b l y  caused  by r e f l e x  d e t r u s o r  i n h i b i t i -  

o n ) .  41 p a t i e n t s  had normal d e t r u s o r  f u n c t i o n ,  wh i l e  it w a s  abnormal 

i n  57 .  P r e -  and p o s t o p e r a t i v e l y  s i g n i f i c a n t  d i f f e r e n c e s  w e r e  found i n  

Qmax and Qave, w h i l e  g e n e r a l l y  symptom s c o r e s  and p r e s s u r e - f l o w  v a r i -  

a b l e s  w e r e  i d e n t i c a l .  Fu r the rmore ,  t.he s u c c e s s  r a t e s  i n  t h e  two 

g roups  d i d  n o t  d i f f e r .  

CONCLUSIONS 
P r e o p e r a t i v e  c l a s s i f i c a t i o n  o f  e l d e r l y  males  w i t h  p r o s t a t i s m  i n  i n -  

f r a v e s i c a l l y  o b s t r u c t e d  and u n o b s t r u c t e d  groups  ( p r e s s u r e - f l o w  s t u -  

d y ) ,  p roved  t o  be of s i g n i f i c a n t  p r o g n o s t i c  v a l u e ,  as t o  t h e  s u b j e c -  

t i v e  outcome of p r o s t a t i c  s u r g e r y .  

Neasurement of t h e  d e t r u s o r  f u n c t i o n  ( s t o p - f l o w  t e s t )  had no prognos-  

t i c  s i g n i f i c a n c e .  
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39 R. Gower and P. U e l l s  on b e h a l f  o f  t h e  UK Indoramin  s t u d y  group 

St .  Woolos H o s p i t a l ,  Newport; 
Smi th  K l i n e  & French Labs. Welwyn Garden City.(U.K.)  

LOW DOSE INDORAMIN, AN ALPHA-ADRENORECEPTOR ANTAGONIST, I N  THE 

MANAGEMENT OF BENIGN PROSTATIC HYPERTROPHY. 

__ AIMS OF STUDY 

Surgery i s  t h e  t r e a t m e n t  o f  c h o i c e  f o r  b e n i g n  p r o s t a t i c  h y p e r t r o p h y  (B.P.H.) 

b u t  f o r  p a t i e n t s  u n w i l l i n g  o r  unab le  t o  undergo s u r g e r y  o r  who a r e  a w a i t i n g  

s u r g e r y  t h e r e  i s  a need f o r  a m e d i c a l  t r e a t m e n t  t o  a l l e v i a t e  symptoms. 

I t  appears t h a t  s t i m u l a t i o n  o f  a l p h a - a d r e n o r e p t o r s  c o n t r i b u t e s  t o  t h e  

o b s t r u c t i o n  o f  B.P.H. and p r e v i o u s  s t u d i e s  have shown a l p h a  b lockade t o  be 

e f f e c t i v e  i n  t h e  t r e a t m e n t  o f  B.P.H.(Caine[l978],Abrarns[l982],Kirby[l987]). 
Indoramin  i s  a c o m p e t i t i v e  p o s t - s y n a p t i c  a lpha adrenoceptor  a n t a g o n i s t  w i t h  no 

R - b l o c k i n g ,  a d r e n e r g i c  neurone b l o c k i n g  o r  a n t l - c h o l i n e r g i c  a c t i v i t i e s  

(Alps[1972a],Alps[197'2b]).Recently, a p i l o t  s t u d y  u s i n g  indoramin,(50- l00mg. 

d a i l y ) ,  produced s i g n i f i c a n t  r e l i e f  o f  symptoms and improved peak f l o w  r a t e s  

( I a c o v o u [ l 9 8 7 ] ) .  We t h e r e f o r e  dec ided t o  i n v e s t i g a t e  whether indoramin  was 

e f f e c t l v e  i n  a lower  dose range. 

PATIENTS __ AND _____I MLTHODS 

A t o t a l  o f  139 p a t i e n t s  w i t h  o u t f l o w  o b s t r u c t i o n  due t o  E.P.H. and o b j e c t i v e  

ev idence o f  d i m i n i s h e d  u r i n e  f l o w  were e n t r r e d  i n t o  a p a r a l l e l  group,placebo 

c o n t r o l l e d  s t u d y .  One hundred and one p a t i e n t s  have completed t o  d a t e . P a t i e n t s  

r e c e i v e d  e i t h e r  i n d o r a m i n  20mg b .d . ,  20nig n o c t e  o r  p lacebo i n  a doub le  b l i n d  

m a n n e r . S t r i c t  e x c l u s i o n  c r i t e r i a  were a p p l i e d  t o  ensure  o n l y  p a t i e n t s  w i t h  

d e f i n i t e  8.P.H were e n t e r e d  i n t o  t h e  study.Assessments were made o f  f l o w  

r a t e s  and vo ided volume. I n  a d d i t i o n  s u b j e c t i v e  assessment was made o f  

symptoms u s i n g  t h e  Boyarsky s c a l e  (Boyarsky  [ 1 9 7 7 ] )  and t h e  p a t i e n t s  completed 

d i a r y  cards  t o  r e c o r d  f requency  and n o c t u r i a .  

__ RESULTS 

F u l l  r e s u l t s  w i l l  be d iscussed.  The f l o w  r a t e  r e s u l t s  o f  88 p a t i e n t s  w i l l  be 

p r e s e n t e d  i n  t h i s  a b s t r a c t .  

Peak f l o w  r a t e s  improved by +15% I n  82.1% o f  p a t i e n t s  t a k i n g  i n d o r a m i n  20mg. 

b.d.(23/28 p a t i e n t s ) ,  comparrld w i t l i  63.6% on i n d o r a m i n  20mg. n o c t e  (21 /33  

p a t i e n t s )  and 44.0% t a k i n g  p lacebo (12/27 p a t i e n t s ) ,  ( p  = <0 .05) .Th i r  

cor responds t o  a mean f l o w  r a t e  o f  8 .2  ml/sec a t  week 0 i n c r e a s i n g  t o  15.6 

ml/sec a t  week 8 .  

O f  t h e  139 p a t i e n t s  e n t e r e d ,  t o  d a t e , t h e r e  have been s i x  w i t h d r a w a l s  (4.3%) 

due t o  adverse  events ,  t h r e e  on p lacebo ( u r i n a r y  t r a c t  i n f e c t i o n ,  j o i n t  pa in ,  

a g i t a t i o n / a n x l e t y ) ,  two on 70mg. b.d. (weak l i m b s ,  depress ion)  and onp on 

20mg. n o c t e  ( f a i l u r e  o f  e r e c t i o n  and e j a c u l a t i o n ) . A l l  adverse  events  were 

mi ld .0ne p a t i e n t  on p lacebo was w i thdrawn due t o  worsen ing  o f  h i s  symptoms and 

two p a t i e n t s  t a k i n g  20mg. n o c t e  were w i thdrawn a t  t h e i r  own request  f o r  

non-study r e l a t e d  e v e n t s .  A f u r t h e r  t e n  p a t i e n t s  d e f a u l t e d  o r  were exc luded 

f r o m  a n a l y s i s  due t o  p r o t o c o l  v i o l a t i o n .  
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CONCLUSION 
These results indicate that indoramin, at the lower dose range o f  20-40mg. 
daily, i s  a useful adjunct in the management o f  benign prostatic 
hypertrophy.There i s  no indication of a first dose hypotensive effect and the 
drug was well tolerated by the majority o f  patients. 
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40 M.A.Sto t t ,  P.Abrams. 

Urodynamic U n i t ,  H a m  Green H o s p i t a l ,  P i l l ,  

B r i s t o l  BSZO OHH (UK) 

I n d o r a m i n  i n  t h e  t r e a t m e n t  of p r o s t a t i c  b l a d d e r  o u t f l o w  

o b s t r u c t i o n .  

INTRODUCTION 
A n o n - s u r g i c a l  method of t r e a t m e n t  for  b l a d d e r  o u t f l o w  o b s t r u c t i o n  due  t o  p r o s t a c i c  

h y p e r t r o p h y  r e m a i n s  d e s i r a b l e .  Phenoxybenzamine, a n  a l p h a  a d r e n o r e c p t o r  b l o c k e r ,  

n a s  been  u s e d  w i t h  s u c c e s s ,  b u t  h a s  a h i g h  i n c i d e n c e  o f  s i d e - e f f e c t s  and  may c a u s e  

g a s t r i c  d y s p l a s i a .  I n d o r a m i n ,  a n o t h e r  a l p h a - b l o c k e r ,  h a s  been used  s u c c e s s f u l l y  t o  

t r e a t  h y p e r t e n s i o n  s i n c e  19'75. We have  r e c e n t l y  conducted  a p l a c e b o  c o n t r o l l e d ;  

d o u b l e  b l i n d  s t u d y  of I n d o r a m i n  i n  p a t i e n t s  w i t h  proven  b l a d d e r  o u t f l o w  o b s t r u c t i o n  

METHODS 

40 p a t i e n t s  w i t h  symptoms of b i a d d e r  outflow o b s t r u c t i o n  ( s u b s e q u e n t l y  conf i rmed 

w i t h  urodynamic s t u d i e s )  were  e n t e r e d  i n t o  t h e  t r i a l .  A l l  p a t i e n t s  i n i t i a l l y  

r e c e i v e d  two weeks t r e a t m e n t  w i t h  p l a c e b o .  

P a t i e n t s  were  t h e n  a s s e s s e d  by h i s t o r y ,  F l y  c h a r t ,  u r i n e  f l o w  r a t e s ,  u r e t h r a l  

p r e s s u r e  p r o f i l a m e t r y  and  f i l l i n g  and  v o i d i n g  c y s t o m e t r o g r a p h y  (Week 0 ) .  They were  

t h e n  randomised  t o  r e c e i v e  e i t h e r  20 mg I n d o r a m i n  b - d .  or place".. After 4 weeks 

t r e a t m e n t  p a t i e n t s  were  r e - a s s e s s e d  a s  a t  Week 0.  
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RESULTS ( T a b l e  1) 

34 p a t i e n t s  completed t h e  t r i a l  ( 1 8  Indoramin ,  16 p l a c e b o ) .  S t a t i s t i c a l l y  sig- 

n i f i c a n t  improvement was s e e n  i n  h e s i t a n c y ,  n o c t u r i a ,  volume voided  (F/V c h a r t ) ,  

spontaneous  peak flow r a t e ,  CMG peak flow r a t e ,  r e s i d u a l  u r i n e  and u r e t h r a l  

r e s i s t a n c e .  Improvement ( n o t  s t a t i s t i c a l l y  s i g n i f i c a n t )  was a l s o  s e e n  i n  
f r e q u e n c y ,  b l a d d e r  volume a t  1st u n s t a b l e  wave, and d e t r u s o r  p r e s s u r e  a t  peak flow. 

Other  p a r a m e t e r s  remained unchanged. 

Adverse e v e n t s  were r e c o r d e d  i n  7 p a t i e n t s  r e c e i v i n g  Indoramin and i n  7 p a t i e n t s  

r e c e i v i n g  p lacebo .  I?. 1 c a s e  on I n d o r a n i n ,  and 4 on p l a c e b o ,  t h e s e  had been s e v e r e  

enough t o  w a r r a n t  c e s s a t i o n  o f  t r e a t m e n t .  These  5 c a s e s  have been excluded from 

a n a l y s i s .  

CONCLUSION 

Both symptoms and o b j e c t i v e  urodynamic p a r a m e t e r s  were improved by t r e a t m e n t  w i t h  

Indoramin .  These  r e s u l t s  s u g g e s t  t h a t  Indoramin  may be a u s e f u l  a g e n t  i n  t h e  

t r e a t m e n t  of b l a d d e r  o u t f l o w  o b s t r u c t i o n .  

TABLE 1 .  RESULTS ( A l l  d a t a  a r e  means )  

I N D O R A M I N  
Week 0 Week 4 

Weekly n o c t u r i a  12.87 10.46 

Vol voided  (F/V c h a r t )  149.8 172.7 

Spontaneous  peak f low r a t e  7.13 8.9’4 

CMG peak f low r a t e  6.71 9.36 

R e s i d u a l  u r i n e  103.5 49.1 

U r e t h r a l  r e s i s t a n c e  1.81 0.58 

D a i l y  f requency  8.06 7.28 

Bladder  volume 
a t  1st u n s t a b l e  wave 200.7 212.1 

D e t r u s o r  p r e s s u r e  a t  peak flow 97.8 81 .2  

PLACEBO 
Week 0 Week 4 
14.92 16.10 

155.6 158.6 

5.80 5.60 

7.00 6.56 

97.0 97.0 

2.19 2.08 

8.50 8.38 

149.4 163.2 

106.9 103.4 

S i g n i f i c a n c e  

*p <0.05 

*p 10.05 

*p 10.01 

* p  <0.01 

p 10.05 

p <0.05 

NS 

NS 

NS 

* Analysed a f t e r  a d j u s t m e n t  f o r  d i f f e r e n c e s  between t r e a t m e n t  groups  a t  Week 0 

u s i n g  a n  a n a l y s i s  of  c o v a r i a n c e .  

41 J.Nordling, P.Klarskov, K.K.pzielsen, II.A.Holm and 
J.T.Andersen 
Depts. Urology, Herlev and Hvidovre Hospital, 
University of Copenhagen, Denmark. 

VOIDING PATTERNS AFTER RELIEF OF RETENTION WITH THE 
DANISH INTRAPROSTATIC SPIRAL (PROSTAKATH (R)) 

AIMS OF STUDY 
Acute or chronic retention due to benign prostatic hypertrophy (BPII )  

is usually treated with an indwelling catheter either before surgery 
or permanently. The intraurethral spiral was first described by 
Fabian ( 1 9 8 0 ) .  Recently a Danish gold plated spiral has been de- 
signed along with a detachable device for insertion under surface 
analgesia with Lidocain-jelly. Transabdoninal ultrasonic scanning was 
used for measurement of prostatic urethral length and control of 



s p i r a l  p o s i t i o n .  I n  t h e  p r e s e n t  s t u d y  w e  a s s e s s e d  t h e  v o i d i n g  p a t t e r n s  

and f low r a t e s  d u r i n g  t h e  f i r s t  3 months a f t e r  s p i r a l  i n s e r t i o n .  

PATIERTS AND YETHODS 

T h i r t y f i v e  c o n s e c u t i v e  p a t i e n t s  w i t h  a c u t e  or c h r o n i c  r e t e n t i o n  due 

t o  BPEI e n t e r e d  t h e  s t u d y .  The median age w a s  7 6  y e a r s  ( r a n g e  50-93 

y e a r s ) .  All p a t i e n t s  had o r a l  p r o p h y l a c t i c  a n t i b i o t i c s  f o r  1 o r  2 

days a f t e r  s p i r a l  i n s e r t i o n .  The p a t i e n t s  w e r e  c o n t r o l l e d  1, 2 ,  4 ,  0 

and 1 2  weeks a f t e r  i n s e r t i o n  o f  t h e  s p i r a l  w i t h  symptom a n a l y s i s ,  

u r i n e  c u l t u r e s  and urof lowmetry.  Res idua l  u r i n e  volume de te rmined  

by t r ansabdomina l  u l t r a s o n i c  scann ing  w a s  performed a f t e r  2 weeks.  

RESULTS 

Voiding w a s  e s t a b l i s h e d  a f t e r  s p i r a l  i n s e r t i o n  i n  a l l  35 p a t i e n t s .  

During t h e  3 months follow-up 5 p a t i e n t s  had t h e  s p i r a l  removed due 

t o  e i t h e r  i n c o n t i n e n c e ,  r e t e n t i o n  o r  d i sp lacemen t .  S i x  p a t i e n t s  had 

t h e  s p i r a l  p o s i t i o n  a d j u s t e d  e n d o s c o p i c a l l y .  Among t h e  30 p a t i e n t s  

w i t h  t h e  s p i r a l  i n  s i t u  a t  t h e  3 months fol low-zp,  o n l y  1 p a t i e n t  

had f l u c t u a t i n g  o b s t r u c t i v e  v o i d i n g  symptoms, 7 had i r r i t a t i v e  
symptoms and 3 had l o c a l  compla in t s  which were a s c r i b e d  t o  t h e  s p i r a l  

Four  p a t i e n t s  d i e d  of  concomitant  d i s o r d e r s  i n  t h e  o b s e r v a t i o n  p e r i o d  

- b u t  w i t h  t h e  s p i r a l  i n  s i t u .  The h i g h e s t  maximum f l o w  r a t e  i n  t h e  

o b s e r v a t i o n  p e r i o d  was 1 4  m l / s  (median)  w i t h  a r anqe  o f  3-35 m l / s .  

Ten p a t i e n t s  had s i g n i f i c a n t  b a c t e r i u r i a  when e n t e r i n g  t h e  s t u d y ,  

b u t  a t  3 months fol low-up o n l y  8 p a t i e n t s  had s i y n i f i c a n t  b a c t e r i u r i a  

Res idua l  u r i n e  volume a t  2 weeks c o n t r o l  w a s  18  ml (median) w i t h  a 

r ange  of 0-390 m l .  

CONCLUSION 

Treatment  of a c u t e  o r  c h r o n i c  r e t e n t i o n  w i t h  t h e  i n t r a p r o s t a t i c  

s p i r a l  l e d  t o  s a t i s f a c t o r y  v o i d i n g  i n  t h e  f a r  m a j o r i t y  of  t h e  

p a t i e n r s .  Loca l  compla in t s  w e r e  few. Tne r e g i s t e r e d  f low rates  w e r c  
compa t ib l e  w i t h  f low rates  i n  h e a l t h y  men i n  t h e  s a m e  group.  In-  

f e c t i o u s  c o m o l i c a t i o n s  w e r e  few, and b l a d d e r  emptying judged by t h e  

r e s i d u a l  u r i n e  volumes w a s  good. 

__ REF. Fab ian  J ( 1 9 8 0 ) :  D e r  i n t r a p r o s t a t i s c h e  p a r t i e l l e  K a t h e t e r  

(Uro log i she  S p i r a l e ) .  Uroloye A; 19 :  236-38. 

Werner Schafer, Rlchard Noppeney, Herbert Riibben and Wolf Lukeyer 

Ufologische Klinik der RWTH Aachen & Knappschaffskrankenhaus 
Bardenberg, Federal Republic of Germany 

THE VALUE OF FREE FLOW RATE AND PRESSURUFLOW-STUDIES 
IN THE ROUTINE INVESTIGATION OF BPH PATIENTS. 

Although urodynamics can definitely clarify the bladder voiding 
function, can clearly distinguish between different types of bladder 



220 Abstracts 

outlet obstruction and alterations in detrusor contraction strength, 
a pressure/flow-study is not accepted as an indispensable 
investigation before surgery for benign prostatic hypertrophy (BPH). 
The potential value of information available from pressure/flow- 
studies with computer analysis was investigated in a group of 
patients diagnosed and treated according to current standard routine 
procedures with free flow rate as the only urodynamic parameter. 

PATIENTS & METHODS 
All 68 patients (mean age 68 yrs.) consecutively submitted within 3 

months to a town hospital for surgical treatment of BPH were 
included in the study. The routine investigation included patient-s 
history, blood and urine laboratory parameters, rectal examination, 
uro-sonography, voiding cysto-urethrogram, cystoscopy, and free flow 
rate with residual urine volume determination. 6 pts were 
inoperable and excluded, 13 could not be measured because of Various 
(medical, technical, and organisational) reasons. 
In addition to the routine procedures 47 pts underwent D-operative 
pressure/flow-studies via a suprapubic catheter which was placed to 
facilitate irrigation at TUR. Post-operative assessment is based 
only on symptoms and flow rate with residual volume. 
Retrospectively the pre-operative urodynamic recordings were 
digitized and the computer analysis of the pressure/flow data for 
objectifying obstruction followed the concepts of PURR & DURR 
(Schafer 85). 8 studies could not be evaluated: 4 pts could not 
void and 4 recordings were technically doubtful. Judgement of 
bladder outlet and detrusor function was based on these data alone, 
without any information about the patient. The measurements were 
specifically analyzed for compressive obstruction. The results were 
classified into unobstructed, obstructed, severely obstructed, as 
well as normal detrusor function, poor detrusor power, reduced 
detrusor energy. 

RESULTS 
According to free flow rate evaluation with the nomogram all 
patients were pre-operatively obstructed: 36 pts had a (-2) standard 
deviation maximum flow, 3 pts a (-1) st.d. maximum flow rate. 
According to the PURR the degree of compressive Obstruction was 
classified by the minimum urethral opening pressure (pmuo) as: 
severely obstructed [SO] pmuo > 40 m b  [20 pts], obstructed [OO] 
pmuo = 25 - 40 mb [9 pts], and unobstructed [Uo] with pmuo < 25 m b  

[lo pts]. 
After surgery in the SO-group the mean residual urine volume was 
reduced from 158 ml to 29 ml and the maximum flow rate increased 
from 4.8 to 20.8 ml/s at voided volumes of approximately 300 mi; in 
the 00-group this was 50 to 53 ml and 10.3 to 12.5 ml/s; in the uo 
156 to 142 ml and 10.7 to 12.9 ml/s. 

No patient had a dominant constrictive obstruction. 
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CONCLUSIONS 
The free flow rate as the only urodynamic parameter in common Use 
and established in the clinical routine of this hospital supported 
the diagnoses of obstructive BPH in all patients. According to the 
PURR only half of the patients were severely obstructed, one cparter 
were mildly obstructed, but one quarter were totally unobstructed 
with poor detrusor contraction power. 
After surgery only in all severely obstructed [SO] patients a 
significant objective improvement in the voiding balance could be 
demonstrated by maximum flow rate and residual urine volume. In all 
other aspects, e.g. amount of resected adenoma, accompanying 
diseases, objective and subjective symptoms, we could not identify a 
significant difference between the patients at the time of dismissal 
from the hospital. These patients are followed now and more will be 
studied with the same procedure. 
Free rate recordings alone are of poor value in the diagnosis 
of obstructive BPH. This "double blind" study shows that with 25% 
even more patients than the previously reported 10% (Schafer 8 7 )  are 
surgically treated for BPH although they are not morphologically 
(mechanically) obstructed. Therefore, the rationale of surgical 
treatment for BPH and the role of urodynamics must be reconsidered. 
Schafer W (1985) Neurourol & Urodynam 4:161-201 
Schafer W (1987) BPH Vol.11 pp.211-220, NIH Publication No. 87-2881 
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FUNCTIONAL TYPES OF PROSTATIC OBSTRUCTION 

INTRODUCTION 

BPH compromises t h e  process  o f  v o i d i n g  th rough two major  mechanisms; 

i n t e r f e r i n g  w i t h  b ladder  neck opening p a r t i c u l a r l y  a t  t h e  beg inn ing  of f l o w  and 

reduc ing  t h e  a b i l i t y  o f  t h e  p r o s t a t i c  u r e t h r a  t o  t o  convey u r i n e  due t o  

c o n f i g u r a t i o n a l  derangements such as compression, nar rowing  and k ink ing .  

Recogn i t i on  o f  t h e  o b s t r u c t i o n  p a t t e r n s  c o u l d  be achieved e a r l i e r  (Schafer,  

1985) b u t  t h e  degree by which each o f  t hese  mechanisms c o n t r i b u t e s  t o  

o b s t r u c t i o n  c o u l d  n o t  be assessed be fore ,  Advanced computer a n a l y s i s  o f  t h e  

v o i d i n g  system energy p r o f i l e  d u r i n g  v o i d i n g  enabled us t o  de f i ne ,  on 

f u n c t i o n a l  bas is ,  t h r e e  d i f f e r e n t  types  o f  p r o s t a t i c  o b s t r u c t i o n .  

MATERIAL AND METHODS 

Synchronous v ideo /p ressu re / f l ow  urodynamic s t u d i e s  were performed on 56 men 

(aged 60.8t10.7 years )  who proved t o  have BPH. The s imu l taneous ly  recorded 

d e t r u s o r  p ressu re  and u r i n a r y  f l o w  r a t e  were d i g i t i z e d  and analyzed b y  a s e t  o f  

computer programs, a c t i n g  i n  sequence, t o  seve ra l  parameters.  These 
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were con t inuous ly  f o l l o w e d  th roughout  vo id ing .  They i n c l u d e  t h e  r a t e s  of  change 

i n  p ressu re  and f l o w  r a t e ,  b ladder  power and work, cumu la t i ve  b ladder  and 

vo ided volumes. Fu r the r  a n a l y s i s  o f  t h e  changes i n  energy forms ( e x t e r n a l  work 

and i n t e r n a l  energy changes) r e s u l t e d  i n  a f a m i l y  o f  s p e c i f i c  

computer-generated performance i n d i c a t o r s  (CPIs).  

DIAGNOSTIC PRINCIPLES 

The d i scha rge  e f f i c i e n c y  ( D E )  i s  a C P I  which compares t h e  e x t e r n a l  b ladder  work 

w i t h  t h e  t o t a l  energy change induced d u r i n g  vo id ing .  I t  ranges f rom 1.0 ( a  
t h e o r e t i c a l  optimum w i t h  maximum e f f i c i e n c y )  t o  0.0 (pump f a i l u r e  i n  i s o m e t r i c  

c o n t r a c t i o n ) .  T h i s  index  r e f l e c t s  t h e  a b i l i t y  o f  t h e  d e t r u s o r  c o n t r a c t i o n  t o  

open t h e  b ladder  neck and m a i n t a i n  i t  so d u r i n g  f l ow .  The o v e r a l l  v o i d i n g  

e f f i c i e n c y  (OVE),  which was in t roduced  by Schafer  (1985), measures the  volume 

o f  u r i n e  vo ided per  u n i t  energy d ischarged as e x t e r n a l  work. I n  o t h e r  words i t  

r e f l e c t s ,  i n  terms o f  energy,  t h e  " read iness"  o f  t h e  u r e t h r a  t o  conduct u r i ne .  

RESULTS 

Resu l t s  were compared w i t h  normal ranges o f  these parameters i n  men (surveyed 

i n  a p rev ious  study, submi t ted) .  When e i t h e r  parameter was subnormal (below 

- l S O  o f  normal )  b u t  n o t  t h e  o the r ,  t h e  d iagnos is  was d i r e c t l y  made. k ! h m  bo th  

were subnormal, t h e i r  s tandard  v a r i a b l e s  were compared by  a t ype  s p e c i f y i n ?  

we igh ing  index  CTWI = SVOE / SVDE + SVOVE] .  Grouping o f  t h e  p a t i e n t s  was based 

on t h e  compromise i n  DE and OVE compared w i t h  normal,  Subgroups i n  group 111 

(when bo th  parameters were compromised) were based on t h e  T W I  be ing  above 0.6 
[more compromise i n  DE, I I I a l ,  between 0.4-0.6 [a lmost  equa l  degree o f  

compromise, I T I b l  o r  below 0.4 [more compromise i n  OVE, was no t  encountered i n  

any o a t i e n t l .  I n  group I V ,  n e i t h e r  parameter was subnormal, 

___- GROUP NO. 4! OE OVE TWI 
t o t a l  56 100.0% S: 25.h13.7 S: 17.5* 8.9 
I 12 21.4% S :  17.6* 7.5 N: 24.8* 5.6 
I 1  10 17.9% N: 39.6t 4.0 S :  12.01 3.4 
I I I a  8 14.1% S :  11.1,. 6.9 S :  13.0* 4.7 0.69*0.05 
I I I b  14 25.0% 5 :  22.0* 7.3 5: 10.8,. 4.7 0.50G.06 

I V  12 21.4% N: 39.8* 7.0 N: 25.3*10.1 
( S :  subnormal - N:  w i t h i n  normal )  

CONCLUSION 

Computer a n a l y s i s  of t h e  energy p r o f i l e  changes i n  t h e  v o i d i n q  system 

determines t h e  mechanisms by which t h e  en la rged p r o s t a t e  compromises v o i d i n g  
f u n c t i o n .  Three f u n c t i o n a l  types  o f  p r o s t a t i c  o b s t r u c t i o n  cou ld  be de f i ned .  

Type I ( r e s t r i c t i v e  o b s t r u c t i o n )  i s  m a i n l y  due t o  t h e  i n t e r f e r e n c e  w i t h  b ladder  
neck openinq mechanism. Type I1 ( d i s s i p a t i v e  o b s t r u c t i o n )  i s  m a i n l y  due t o  poor 

u r i n e  conduct ion  i n  t h e  u re th ra .  Type 111 i s  due t o  bo th  mechanisms, m a i n l y  t h e  

f i r s t  ( I I I a )  o r  a lmost e q u a l l y  ( I I I b ) .  We b e l i e v e  t h a t  t h i s  approach w i l l  

r e s u l t  i n  a b e t t e r  p lann ing  f o r  t rea tmen t  and s e l e c t i o n  o f  t h e  approp r ia te  

s u r g i c a l  approach i n  every  p a t i e n t  on f u n c t i o n a l  bas is .  

Schafer, W.(1985): U r e t h r a l  r e s i s t a n c e ?  Urodynamic concepts o f  n h y s i o l o g i c a l  

b ladder  func t i on  d u r i n g  vo id ing .  Neurouro l  Urodynam, 4: 161. 
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BLADDER OUTLEI CONDUCTANCE: EVOLUTION, FORMAL AND 

OBSTRUCTIVE PATTERNS 

A I M S  OF THE STUDY 

We developed a method o t  demonst ra t ing  t h e  p ressu re - f l ow  r e l a t i o n  th roughout  

v o i d i n g  by means of a computer-generated curve, which d i s p l a y s  t h e  r a t i o  o f  

f low r a t e  t o  s imu l taneous a e t r u s o r  p ressure .  The p a t t e r n  o f  t h e  cu rve  i n  normal 

vo id ings  and i n  p a t i e n t s  w i t h  BPH shows d i s t i n c t  d i f f e rences .  An index f o r  t h e  

degree of  o b s t r u c t i o n  ( t h e  conductance f a c t o r ,  CF) cou ld  be d e r i v e d  t o  p resen t  
an average va lue  f o r  t h e  Dressure f l o w  r e l a t i o n  f o r  t h e  whole v o i d i n g .  

MATERIAL AND METHODS 

Recorded da ta  of  t h e  s imu l taneous ly  measured d e t r u s o r  p ressu re  and 

u r i n a r y  f low ra te ,  ob ta ined  by  v ideo /p ressu re / f l ow  urodynamic s t u d i e s  o f  ?? 

i n d i v i d u a l s  ( 8  males and 16 females) who had no v o i d i n g  abnorma l i t i es  a t  t h e  

t ime  of  t h e  study, as w e l l  as those o f  80 p a t i e n t s  who had o b s t r u c t i v e  vo id ings  

(due t o  BPH i n  61 p a t i e n t s  and v e s i c a l  neck o b s t r u c t i o n  i n  19 p a t i e n t s )  were 

s u b j e c t  t o  t h i s  computer ana lys i s .  Pressure  f l o w  da ta  were t rans formed i n t o  a 

d i g i t a l  form, us ing  a s p e c i a l  d i g i t i z e r .  A computer program synchron ized t h e  

da ta  w i t h  c o r r e c t i o n  f o r  t h e  de lay  i n  f l o w  r a t e  measurement. The same proqram 

f u r t h e r  analyzed them i n t o  seve ra l  parameters f o l l o w e d  th roughout  v o i d i n g  

i n c l u d i n g  t h e  r a t e s  o f  change i n  p ressu re  and f l o w  r a t e ,  cumu la t i ve  b ladder  

volume and voided volume and t h e  r a t i o  o f  t h e  f l o w  r a t e  and de t ruso r  p ressure  

( i ns tan taneous  conductance).  The b ladder  o u t l e t  conductance cu rve  i s  t h e  r a t i o  

con t inuous ly  f o l l o w e d  th roughout  vo id ing ,  Meanwhile t h e  va lues  o f  ins tan taneous 

conductance were i n t e g r a t e d  over t i m e  and d i v i d e d  b y  f l o w  t i m e  t o  g i v e  t h e  

average conductance. The conductance f a c t o r  (CF = average conductance x 100) as 

w e l l  as t h e  conductance p a t t e r n ,  revea led  f rom t h e  curve ,  were s tud ied .  

RESULTS 

Resu l t s  a re  p resented  i n  t a b l e  1 and f i g u r e  1. A s i g n i f i c a n t  d i f f e r e n c e  was 

observed i n  t h e  p a t t e r n  o f  t h e  conductance cu rve  between normal and o b s t r u c t i v e  

vo id ings .  The normal cu rve  i s  marked ly  h i g h e r  than t h e  o b s t r u c t i v e  4 ,tee0 ir 

sharp  r i s e ,  a peak and a r a t h e r  g radua l  decay c h a r a c t e r i z e  t h e  normal c u r v t  

w h i l e  t h e  o b s t r u c t i v e  cu rve  has a f l a t  p ro longed p la teaue  and may be 

i n t e r r u p t i o n s .  The conductance f a c t o r  was subnormal i n  most o b s t r u c t i v e  cases. 
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time 
Fig .  1: Bladder o u t l e t  conductance cu rve  i n  a normal ( A )  

and an o b s t r u c t i v e  ( B )  vo id ing .  

GROUP No. AGE Qmax. Pdet ,max CF 

normal males 8 37.5i14.0 18.9*4.3 55.4t17.7 31.9i16.9 
normal females 16 39.3il7.0 19.4i7.1 37.7i11.0 39.2*23.1 
BPH 61 61.0~10.3 6.5i3.2 90.2*36.6 7.7i 6.2 
BNO, males 11 50.7i12.9 9.4i5.5 122.4*54.6 8.1+ 6.4 
BNO, females 8 47.3* 5.1 5.9Q.6 57.3i14.9 8.6i 4.6 

Tab le  1: r e s u l t s  i n  normal and o b s t r u c t i v e  cases 

CONCLUSION 

Prev ious  a t tempts  f o r  t h e  a n a l y s i s  o f  p ressu re - f l ow  r e l a t i o n  (as p ressu re - f l ow  

p l o t s )  were assoc ia ted  w i t h  loss o f  t h e  t ime  f a c t o r  and d i f f i c u l t  
i n t e r p r e t a t i o n  o f  t h e  curve. The conductance cu rve  r e f l e c t s  t h e  dynamic changes 

i n  v o i d i n g  p a r t i c u l a r l y  t h e  opening and c l o s u r e  events.  The conductance f a c t o r  
i s  a s imp le  parameter f o r  t h e  d iagnos is  of  b ladder  o u t l e t  o b s t r u c t i o n .  It has 

t h e  advantage o f  p r e s e n t i n g  an average va lue  f o r  t h e  whole v o i d i n g  and n o t  a t  

one p o i n t .  We b e l i e v e  t h a t  The marked d i f f e rence  observed between normal and 
o b s t r u c t i v e  vo id ings  bo th  i n  curves  and t h e  va lues  o f  t h e  CF encourage t h e  use 

o f  these parameters.  
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THE LOW PRESSURE LOW FLOW SYNDROMES: A COMPUTER-BASED 
CLASSIFICATION ON FUNCTIONAL B A S I S  

INTRODUCTION 

The low pressure  low f l o w  s t a t e  i s  a f r e q u e n t  urodynamic f i n d i n g  i n  p a t i e n t s  

who u s u a l l y  p resent  w i t h  o b s t r u c t i v e  v o i d i n g  symptoms. I n  t h i s  work, we s tud ied  
t h e  urodynamic d a t a  of  29 p a t i e n t s  who presented  t o  us because o f  t h e i r  v o i d i n g  
symptoms and were found on urodynamic s tudy  t o  have t h i s  c o n d i t i o n .  The goal  o f  

t h i s  work was t o  u t i l i z e  an advanced d i a g n o s t i c  t echn ique  which i s  based on 

computer a n a l y s i s  o f  t h e  changes i n  t h e  energy p r o f i l e  o f  t h e  v o i d i n g  system 

d u r i n g  u r i n e  f low, i n  an a t tempt  t o  revea l  t h e  e t i o l o g i c a l  f a c t o r s  f o r  v o i d i n g  
symptoms. A f a m i l y  o f  computer genera ted  performance i n d i c a t o r s  (CPIs) t h a t  

s p e c i f i c a l l y  desc r ibe  d i f f e r e n t  aspects o f  v o i d i n g  f u n c t i o n  were employed. Four 

d i f f e r e n t  d i s o r d e r s  were found t o  be assoc ia ted  w i t h  t h e  low p ressu re  low f l o w  

s ta te .  
MATERIAL AND METHODS 

V ideo/pressure / f low urodynamic s t u d i e s  were performed on 29 p a t i e n t s  (12 men 
and 17  women) who presented  w i t h  o b s t r u c t i v e  v o i d i n g  symptoms. The 

s imu l taneous ly  recorded d e t r u s o r  p ressu re  and u r i n a r y  f l o w  r a t e  revea led  low 

va lues  f o r  bo th  parameters. 
decided. The p ressu re - f l ow  curves  were t rans formed i n t o  d i g i t a l  da ta .  A s e t  o f  

computer programs, a c t i n g  i n  sequence, synchron ized these da ta  and analyzed 

them i n t o  seve ra l  parameters.  These i n c l u d e  t h e  r a t e s  o f  change o f  p ressu re  and 
f l o w  r a t e  over  t ime, e x t e r n a l  b ladder  power and cumu la t i ve  ins tan taneous va lues  

o f  b ladder  volume, voided volume and e x t e r n a l  b ladder  work, as w e l l  as t h e  

r a t i o  o f  t h e  f l o w  r a t e  t o  d e t r u s o r  p ressu re  (b ladder  o u t l e t  conductance), 

con t i nuous ly  fo l l owed .  Parameters which d e s c r i b e  energy changes i n  t h e  v o i d i n g  

system th roughou t  v o i d i n g  were f i n a l l y  i nco rpo ra ted  i n t o  t h e  CPIs. 

RESULTS 

The d iagnos is  o f  b ladder  n u t l e t  o b s t r u c t i o n  was based on t h e  conductance f a c t o r  

(CF) wh ich  i s  d e r i v e d  f rom t h e  i n t e g r a l  express ion  o f  t h e  ins tan taneous 
conductance d i v i d e d  by  f l o w  t ime.  B ladder  neck f u n c t i o n  was eva lua ted  by  t h e  

d i scha rge  e f f i c i e n c y  (DE)  which s p e c i f i c a l l y  descr ibes  t h e  e f f i c i e n c y  of t h e  

b ladder  as a pump b y  comparing t h e  e x t e r n a l  work w i t h  t h e  i n t e r n a l  energy 

changes d u r i n g  vo id ing .  I t  has a range f rom 1.0 ( a  t h e o r e t i c a l  op t ima l  pumping 

e f f i c i e n c y )  t o  0.0 (pump f a i l u r e  i n  i s o m e t r i c  c o n t r a c t i o n ) .  Resu l t s  were 

compared w i t h  normal ranges (ob ta ined  i n  another s tudy ,  submi t ted) .  Four 

d i s t i n c t  groups o f  p a t i e n t s  were found. Group A showed bo th  o b s t r u c t i o n  and 
pumping compromise w h i l e  group B showed o b s t r u c t i o n  o n l y .  Group C showed a 

compromise i n  b ladder  neck f u n c t i o n  w i t h o u t  o b s t r u c t i o n  and f i n a l l y  group D 
showed n e i t h e r  d i so rde r .  Resu l t s  a re  p resented  i n  t a b l e  1. 

Computer a n a l y s i s  o f  t h e  urodynamic d a t a  was 
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GROUP No. % av.AGE av.CF . av.DE d i s o r d e r  
A males 7 58% 44.9 8.2 9.4 b ladder  neck o b s t r u c t i o n  

females 6 35% 50.0 7.7 12.8 
B males 2 17% 81.6 g 3  44.0 o b s t r u c t i o n  d i s t a l  t o  b ladder  neck 

females 3 18% 58.0 11.3 35.3 
C males 1 8% 47.0 16.0 25.0 de t ruso r -b ladder  neck d y s f u n c t i o n  

females 3 18% 45.3 27.7 20.7 
D males 2 17% 62.0 25.0 40.0 p r i m a r y  d e t r u s o r  i n s u f f i c i e n c y  

females 5 29% 62.8 33.2 42.8 

Tab le  1: r e s u l t s  (under l i ned  va lues  a re  below -1SD of normal f o r  sex) 

CONCLUSION 

Four d i f f e r e n t  d i s o r d e r s  c o n t r i b u t e  t o  t h e  pathogenesis o f  v o i d i n g  symptoms i n  
low pressure  low f l o w  s ta tes .  The p r e c i s e  d iagnos is ,  i n  every  case, i s  p o s s i b l e  

when advanced computer a n a l y s i s  o f  v o i d i n g  energy p r o f i l e  i s  performed. The 
main e t i o l o g y  i n  bo th  sexes i s  b ladder  neck o b s t r u c t i o n  which i s  "masked" by 

t h e  impa i red  d e t r u s o r  c o n t r a c t i l i t y .  P r imary  d e t r u s o r  i n s u f f i c i e n c y  as a "sole" 
e t i o l o g y  was somewhat more ev iden t  i n  women than  i n  men. Det rusor -b ladder  neck 
d y s f u n c t i o n  i s  cha rac te r i zed  by  i n a b i l i t y  o f  t h e  weak de t ruso r  c o n t r a c t i o n  t o  

m a i n t a i n  opening o f  t h e  b ladder  neck d u r i n g  f l o w  which, acco rd ing l y ,  tends t o  

c lose .  We b e l i e v e  t h a t  t h e  p r e c i s e  de te rm ina t ion  o f  t h e  u n d e r l y i n g  d i s o r d e r  i s  
very  impor tan t  i n  p lann ing  f o r  t rea tmen t  i n  these cases. 
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URETHRAL RESISTANCE AND URINARY BLADDER CONTRAC'I'ILITY 
BEFORE AND AFTEX TFGlNSURZTIiRAL RE5ECTIDN AS DZTZXMIKED 
BY THE COMPUTER PROGRAM CLIM. 

AIMS OF S T U D Y  

The aim of this study was two-fold : on the one hand to validate 
parameters characterizing urethral resistance and urinary 
bladder contractility by studying the changes in these parameters as a 
result of applying a well defined procedure, and on the other hand to 
investigate the possible role of these parameters in diagnosis and 
prediction of treatment results. 
METHODS AND MATERIALS 
23 patients in whom transurethral resection of the prostate was 
indicated on the basis of conventional diagnosis were evaluated before 
and after treatment in urodynamic sessions involving suprapubic 
puncture. Patients' bladders were filled three times in succession, 
and detrusor pressure and flow signals during voiding, as well as the 
isometric detrusor pressure rise just before flow started were stored 
in digital form using the computer program CLIM [ l ] .  In subsequent 
analysis, the conventional parameters Q (maximum flow) and 

p(Qma,) 
max 

(detrusor pressure at maximum flow) and the new parameters U/l 
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(maximum extrapolated rate of rise of phase plot of isometric pressure 

rise [ 2 ] ) ,  !JRA (intersection of quadratic urethral resistance relation 
with pressure axis of pressure-flow plot [ 3 ] ) ,  wmax (maximum of 
approximation of power generated by urinary bladder per surface area 
1 4 1 )  and ISL (sign of slope of approximated power as a function of 
bladder volume during emptying) were evaluated. Preoperatioely 
patients were divided into obstructed and non-obstructed groups on the 
basis of randomized inspection of the form of pressure-f.low plots. 
Postoperatively patients were divided into two groups, one with 
postcperative average residual urine larger than 50 ml, the other one 
averaging less than 50 ml of residual urine. Differences in 
parameter values were tested for significance at the 2 %  level using the 
Mann-Whitney U-test. 

RESUL'TS 

For all parameters there was a significant difference between the 
unoDstructed and obstructed groups. On the basis of an average value 
for each patient the parameters U / 1  and LIRA performed best in 
discriminating both groups. Ijsing a discrimination value of 54 W/m2 

sensitivity and specificity of U / 1  were 100% and 95% respectively, 
whereas URA yielded 9 4 %  and 100% using a discrimination level of 29 
cmH20. 
decrease in U/l, URA, wmax, p(amax) and resiaual volume, and a 
significant increase in Q max. 
postoperatively no significant decrease in residual volume, w or max 
U/1. Preoperatively, patients in the group with significant 
postoperative residual urine had a significantly lower wmax, U / l ,  URA, 
and p(Qmax). For preoperative discrimination of such patients wmax 
performs best : at a discrimination level of 10.85 W/m2 a sensitivity 
of 1 0 0 %  and a specificity of 72% was obtained. Obstructed patients 
with and without "fading contraction" i.e. a decreasing approximated 
power parameter during bladder emptying only differed significantly in 
residual urine and U / 1  values. Postoperatively no "fading 
contraction" phenomena were observed, and no relation seemed to exist 
between a preoperative "fading contraction" and significant 
postoperative residual urine. 
CONCLUSIONS 
It is concluded that. both U/1 and U R A  are reliable parameters for 
detecting obstruction and that wmax characterizes urinary bladder 
contractility. Tf this contractility parameter is low preoperatively 
then there is an indicated risk of residual urine postoperatively. A 

preoperative fading contraction phenomenon is not maintained after 
operation and does not lead to significant postoperative residual 
urine. 
userfriendly way to derive these parameters from on-line urodynamic 
measurements. On request the program can be demonstrated at the 
meeting . 

Postoperatively, obstructed patients showed a significant 

Nonobstructed patients showed 

The MS-DOS compatible computer program CLIM forms an easy and 
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47 H.J. Rollema arid R. van Mastrlgt * 
Depts. of Urology, University Hospital Maastricht and 
Erasmus University Rotterdam, The Netherlands. 

ACCURACY OF UROFLOWMETRY iN THE DIFFERENTlAL DIAGNOSIS OF INFRA- 
VESICAL OBSTRUCTION AND IMPAIRED DETRUSOR CONTRACTILITY. 

AIMS OF STUDY ____ 
The accuracy of uroflowmetry in the detection of impaired micturition has been 

well established previously. MUDT (Dantec elektronik) variables yielded reproduce- 
bly sensitivities of 90 % - 100 % and specificities of 80 % - 95 %, utilizing im- 

plemented discrimination limits [Rollema et al., 1986; Mizunaga et al., 19861. 

In this study we investigated whether uroflow variables alone can distinguish 

infravesical obstruction from impaired detrusor contractility, and thus might re- 

place invasive urodynamics in differential diagnostics. 

PATIENTS AND METHODS 

From 46 patients, a11 czndidates for a prastatectcmy on clinical indication, 246 

uroflow recordings were analyzed with the aid of MUDI software: 23 patients Were 

also studied 3 months after prostatic surgery. The MU01 analysis was applied addi- 
tionally to the CLIM analysis [Van Mastrigt and Rollema, 19881, which involved on- 

line storage and processing of simultaneously measured detrusor pressure and f l o w  

rate during voiding; in addition the isometric detrusor pressure rise just before 

flow started was stored. Each urodynamic session included at least 3 successive 

voidings per patient. All patients voided in standing position. Filling of the blad- 

der with water and measurement of detrusor pressures ivere performed via a 9 Fr su- 

prapubically inserted double lumen catheter (Rraun. Melsungen). 

Treoperatively patients were divided into obstructed ( O B S )  an3 non-obstructed 

( N O R S )  on the basis of randomized inspection of pressure-flow plots. 

The OBS patients (n=17)  were divided in those with postoperative residual urine 

( > S O  ml) and those without (< 50 ml). 

Among others the following MUDI variables were studied: 

- Qnax: maximum flow rate, 

- Tdesc: time from Qmax until 95 % of the volume has been voided, 

- QMSO: Mean flow rate during voiding time of 90 % of the volume, 

- dl/dt40: estimated detrusor contraction velocity (calculated from flow rate and 
bladder volume) at 40 ml bladder contents, 

- Classification factors of the above variables indicating the relative distance to 
the discrimination limits, corrected for the volume voided [Rollema et al., 19871. 

The MUDI variables were compared to the following CLIM parameters: 
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- U/L: maximum extrapolated rate of rise of phasc plot of isometric pressure rise, 

- URA: 

pressure-flow plot, 

- 'Jlmax: maximum of approximation of power generated by u r i r - a r y  bladder per surfacc 

area. 

RESULTS 

intersection of qundratic urethral resistance relation with pressure axis of 

The described MUDI and CLIM parameters were significantly correlated (Spearman's 

rank correlation coefficients). Inspection of scatter diagrams showed that it is 

not possible to define unique relations between parameters from both groups. 

For all MUDI variables statistically significant diffcrences were found between 

the OBS and the NOBS group. Compared to the discrimination obtained by applying the 

C I . I M  parameters U/L and URA, it was not possible to discriminate between these 

groups on the basis of the uroflow variables alone, at comparable sensitivity 

(100 %) and specificity (95 % ) .  

Also significant differences were found between prc- and postoperative values, 

except for Tdesc in the NOBS group. In the OYS group (n=17) the differences were 

more obvious than i n  the NCYS group (n-6). 

In the OBS group (n=17) none of the MUDI variables showed preoperatively signi- 
ficant differences between those patients with residual urine postoperatively ( n = 7 )  

and those without (n=lO); therefore, no prognostic value can bc ascribed to uro- 

flow variables as to the prediction of postoperative residual urine. 

CONCLUSION 

The studied population cornprized of patients planned for prostatectomy on cli- 

nical indication. MUDT variables derived from free flow have been proven to sepa- 

rate these patients from a healthy control group accurately. Additionally MUIIT 

classification factors obviously show (postoperative) improvement or deterioration 

of individual paticnts. As such these variables can bc cfficicntly utilized for 

routine clinical screening. 

However, the present population consisted of patienxs with mixed pathologjcal 

entities: infravesical obstruction and/or impaired detrusor contractility. Discri- 

mination between these groups requires the additional information in the detrusor 

pI.essure signal. To this end CLIM software can be utilized, since it supplies sen- 
sitive and specific measures of these characteristics. Moreover Wmax has a prognos- 
tic value as to persisting post-operative residual urine. 

EEFERENCES 
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* Mizunaga et al. (1986): Actn lJrol Jap 32: 361 - 367 
* Rollema et al. (1986) :  Urologe A 25: 281 - 285 
* Rollema ct ai. (1987): Neurourol and Urodyn 6: 218 - 219 
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48 G.14. Ghoniem and J . G .  S u s s e t  
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U n i v e r s i t y ,  Providence 

IMPAlRED BLADDER CONTRACTILITY I N  ASSOCIATION W I T H  DZ- 
TRUSOR INSTABILITY: UNDEREST1I;ATED OCCURRENCE IN BE- 
N I G N  PROSTATIC HYPERPLASIA 

AII4S OF STUDY 

The h y p e r a c t i v e  b l a d d e r  does n o t  a lways comple t e ly  empty a s  shown i n  

3 3 %  of i n s t i t u t i o n a l i z e d  e l d e r l y  p e o p l e ,  Resnick (1987). The ai:n of 

t h i s  s tudy  i s  t.o c v a l u a t e  a s i m i l a r  group i n  p a t i e n t s  w i t h  benign 

p r o s t a t i c  hype r t rophy .  

PATIEKTS AND METhODS 

F o r t y - f i v e  p a t i e n t s  w i t h  a mean age of  6 6 . 7  y e a r s  i n  which TURP was 

planned because 0.: symptoms had urodynamic e v a l u a t i o a .  T h i s  eva lua -  

t i o n  c o n s i s t e d  of u ro f  lowmetry,  r e s i d u a l  u r i n e  d e t e r m i n a t i o n ,  c y s t o -  

n,etrogram w i t h  mediur.1 f i l l .  A r a p i d  cys tone t roq ram w a s  done i n  4 U  

p a t i e n t s  i n c l u d i n g  m i c t u r i t i o n  s t u d y  w i t h  a stop-f low t e c h n i q u e .  

Ra2id cystometrogram was performed by i n j e c t i n g  1 0 0  cc of norinal sa- 

l i n e  i n t o  t h e  b l a d d e r  w i t h i n  t h r e e  seconds.  The t o t a l  volume used 

f o r  i n j e c t i o n s  was e q u a l  t o  b l a d d e r  c a p a c i t y  de t e rmined  p r e v i o u s l y  by 

w a t e r - f i l l i n g  cystometrogram. I t  w a s  shown p r e v i o u s l y ,  Susset. ( 1 9 6 2 )  

t h a t  t ype  A c o n t r a c t i o n  on r a p i d  cystometrogram i s  c o n s i d e r e d  a s i g n  

of d e t r u s o r  d e n e r v a t i o n ,  w h i l e  a s t r o n g e r  and l o n g - l a s t i n g  c o n t r a c -  

t.ion c o n s i d e r e d  a s i g n  of d e t r u s o r  i n s t a b i l i t y .  

De t ruso r  i n s t a b i l i t y  i s  d iagnosed  urodynamical ly  wi th  t h e  appea rance  

of abnormal c o n t r a c t i o n s  e i t h e r  on nedium f i l l i n g  t i m e  a n d / o r  on ra?-  

i d  i n j e c t i o n  cys tomet ry .  Impaired b l a d d e r  c o n t r a c i l i t y  was diagnosed 

by t h e  p r e s e n c e  of s i g n i f i c a n t  r e s i d u a l  u r i n e ,  p r e s e n c e  of t y p e  H 

c o n t r a c t i o n s  and u n s u s t a i n e d  b l a d d e r  c o n t r a c t i o n  w i t h  no o r  l i t t l e  

d e t r u s o r  r e s e r v e  power. 

RESULTS 

Urodynamic e v a l u a t i o n  showed t h a t  twen ty - f ive  o u t  of 4 5  p a t i e n t s  had 

d e t r u s o r  i n s t a b i l i t y .  Seven of  t h e s e  p a t i e n t s  showed impaired > lad -  

d e r  c o n t r a c t i l i t y .  The mean r e s i d u a l  u r i n e  was 1 7 7  r ~ l  i n  t h i s  group.  

On m i c t u r i t i o n  s t u d i e s  t h r e e  of t h e s e  p a t i e n t s  showed low p r e s s u r e ,  

l o w  u ro f low p a t t e r n .  Stop-f low t e c h n i q u e  r e v e a l e d  absence of d e t r u -  

sor r e s e r v e  power i n  f i v e  p a t i e n t s ,  w h i l e  two p a t i e n t s  showed l i t t l e  

d e t r u s o r  r e s e r v e  power. 

CONCLUSION 

The impor t ance  o f  r e c o g n i z i n g  d e t r u s o r  i n s t a b i l i t y  i n  combinat ion 

w i t h  poor  c o n t r a c t i l i t y  i n  p a t i e n t s  w i t h  ben ign  p r o s t a t i c  h y p e r p l a s i a  

t h a t  one can a n t i c i p a t e  incomple t e  b l a d d e r  emptying even a f t e r  TURP 

i s  performed.  Indeed ,  d e t r u s o r  i n s t a b i l i t y  i s  n o t  a s s o c i a t e d  e x c l u -  

s i v e l y  w i t h  low r e s i d u a l  u r i n e  v a l u e s .  The f i n d i n g  of a h igh  i n c i -  

dence of  t y p e  A c o n t r a c t i o n  confirmed p r e v i o u s  o b s e r v a t i o n s  of a l -  

t e r e d  b l a d d e r  i n n e r v a t i o n ,  secondary t o  b l a d d e r  o u t l e t  o b s t r u c t i o n .  

~~ 
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Depahtmentn 0 6  U h o f o g y  and N e u n o l o g y ,  U n i v .  HOApital 
l n n n b h u c k ,  A u n t h i a  

E V O K E D  POT.ENT7ALS  BY STIMULATION O F  THE V E S I C O - U R E T H R A L  
- J U N C T I O N  I N  NORMAL PERSONS AND P A T I E N T S  W I T H  V E T K U S O R -  
DYSFUNCTION 

A I M S  O F  STUDY 
Whenean ~ o m u t o . ~ e n n o , t y  evoked potentiabn (nSEP1 ane a laeady  z o u t i n e  in 
t h e  e l e c t n o d i a g n o n t i c  e v a l u a t i o n  0 6  V U f i i O U A  n e u h o l o g i c a l  d i n e a n e n ,  
on ly  a dew n t u d i e n  on t h e  une 0 6  ViACeAO-AenA0Ay evoked p o t e i i t i a f n  
( V E P )  i n  a c o m p a n t i v t l y  A m C L l f  numbeh 0 6  i n d i v i d u a l n  I G e n n t e n b t h g  e t  
a l . ,  1 9 8 1 ;  San ica  and Kanacan, 1 9 8 6 ;  A n t e n  e t  al., 1 9 8 7 1  d h t  publ ihhed  
no dun. T h i n  n e p o n t  d e d h  ( a j  w i t h  t h e  h e p h o d u c i b i l i t y  0 6  V E P  ,(zorn 

t h e  v ~ ~ i c o - ~ n e t h ~ a l  j u n c t i o n  ( V U J ) ,  1 6 )  w i t h  i t n  a p p l i c a t i o n  and 
va lue  don t h e  e l e c t n o d i a g n o n t i c  e v a l u a t i o n  06 detnunon d u n e t i a n  and 
( c ]  w i t h  nome c o n a i d e ~ a t i o n n  on t h e  pathwayn c ~ n d u c t ~ n g  a d , ( e ~ e n t  b t i -  

m u l i  6hom t h e  V d J .  

P A T I E N T S  AND METHODS 
I n  2 1  nonmal v a l u n t e t n n  and 2 1   pat.^ w i t h  e i t h e n  d e d i n e d  i T 3 i  O R  un-  
cbea,t d e t n u a o h  , ( u n c t i o n  ( 8 )  V E P  wene neconded i n  a d d i t i o n  t o  A S E P  

6nom t h e  pant. t i b i a e  n e h v t  and t h e  pudendal  n e n v e .  W E P  wene eua lua-  
t e d  do l lowing  n t i m u l a t i o n  a t  t h e  V U J  u n i n g  a b i p o b a n  n i n g e l e c t h o d e  
mounted on a t nannune thhab  c a t h e t e n .  Recazdivig wan ach ieved  b y  u s i n g  
a Medelec MS 6 w i t h  c u p - e l e c t h o d e n  attached oven C z I P z ,  n S E P  dnom t h e  
p o n t ,  tibia1 nehve. wehe ~ e c o n d e d  in t h e  unua l  w a y ,  t h e  htimulation 0 6  
t h e  pudendal nenve  wan canhied  o u t  v i a  n t i m u l a t i o n  oQ t h e  d o z a a l  
nehve 0 6  t h e  pei1.L~ R E A P .  c l i t o n i ~ .  
R E S U L T S  
l n  1 7  0 6  2 1  nonmal p e h ~ o ~ ~  a pnominent  n c g a t i v i t y  w i t h  a mean Latency  
0 6  9 5  md wad neconded a t  t h e  ncabp end wan nepnoducab le .  A h i g h  con-  
ghuence wan hound be tween  t h e  pnCACnCe 06 VEP and t h e  pennonn' n t a t e -  
mtn tA a b o u t  nu6 jective A C K A O h y  p e n c e p t i u n n  duhing  n t i m u l a t i o n .  H o w -  

eve4  i n  4 nohmal pe-nnonn bacaune 0 6  p a i n  n e n h a t i o n  n t i m u b a t i o n  could  
be cannied  o u t  onby w i t h  veny  l o w  v o l t a g e  thenedone no c l e a n  heApOnAc! 
0 6  W F P  wan demonntnable .  I n  2 1  p a t . n  t h e  p n e ~ e n c e  1 1 1 1  o h  a b n e n c r  ( 7 0 1  

0 6  V E P  demonh tha ted ,  i 6  a66ehen t  n t i m u t i  6 n o m  t h e  V U J  ahe conducted  t o  
t h e  c o n t e x .  1 n  3 pat.& w i t h  an a C O n t h U C t i b ' 2  de thunon and without t h e  
p e h c e p t i o n  0 6  uxge  and p a i n  i n  t h e  b ladden ,  n t i m u l a t i o n  with he&LtiVe-  

___.___ 
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l y  h i g h  v o l t a g e  wan p o n n i b l e  and n e n u l t e d  i n  veny  c l e a n  U E P ,  p cobab ly  
i n d i c a t i n g  a l o c a l  damage 0 6  p a i n  and uage conduc t ing  n e c e p f o n n .  f n  2 

p a t . &  nonmal U E P  t o g e t h e n  w i t h  nonmal nStP Anom t h e  pudendal  nenve 
and t h e  p o n t .  t i b .  nenve nupponted t h e  pnychogenic  natune  0 6  t h e  de- 
tnunon d y n 6 u n c t i o n .  Duaing n t i m u l a t i o n  0 6  t h e  V U S  nonmal i n d i v i d u a l n  
expeh ience  nynchnonoun w i t h  t h e  pu lnen  a d u l l ,  p u l n a t i n g  n e n n a t i o n  an 

w e l l  an a bunning and p a i n d u l  n e n n a t i o n  i n  t h e  beadden nometimen com- 
b ined  w i t h  unge t o  vo id  04 p a i n d u t  u c g e ,  I t  ih i m p o n t a n t  t o  know t h a t  
a l l  p a t i e n t n  w i t h  p o n i t i v e  U E P  a l n o  expeh ience  at t h e  name t i m e  t h i n  
d u l l ,  p u l n a t i n g  h e n n a t i o n  whenean bunning and p a i n  h e n n a t i o n  wan n o t  
dound t o  be e h a e n t i a l  don p o n i t i v e  V E P .  
C O N C L U S I O N  

1 1  The e v a l u a t i o n  0 6  V t P  Qnom t h e  V U J  nhown accuna te  and nepnoducable  
4 e . n u f . t ~ .  2 )  0u.t d ind ingn  l e t  un conc lude  t h a t  t h e  p u l n e n ,  n e n p o n n i b l e  
604 U E P  6nom t h e  b laddeh  neck anea axe  conducted  i n  t h e  pon teh ioh  
columnn and n o t  b y  t h e  p a i n  and unge conduc t ing  Ca tena l  columnn; o n l y  
p o a i t i v e  U E P  ( w h i c h  a h t  a lwayn accompanied b y  t h e  above ment ioned  
d u l l  p u l n a t i n g  n e n n a t i o n )  t o g e t h e n  w i t h  t h e  n e n n a t i o n  0 6  bunn ing ,  
p a i n  O h  p a i n d u l  uAge i n d i c a t e  c o m p l e t e l y  i n t a c t  a6denen.t pa-thwayn 
dnom t h i n  abed uia .the p o n t .  l a t e h a L  columnn; n e g a t i v e  V E P  o n l y  

i n d i c a t e  a l e n i o n  06 t h e  pon ten ion  co lumnn,  whenean addenen t  p a t h -  
wayn v i a  t h e  L a t e n a l  columnn may ntill b e  p o n n i b l e ;  an  exact j udge -  
ment i n  negazdd t o  i n t a c t  a66enen.t pathwayn dnom t h e  6Ladden neck anea 
w i t h  t h e  method g i v e n  above  i n  on ly  p o n n i b l e  w i t h  V E P  i n  combina t ion  
w i t h  t h e  p a t i e n t n -  n u b j e c t i v e  n e n n a t i a n  duning  t h e  i n v e n t i g a t i o n .  31 
W i t h  t h i n  i n  mind V E P  ane une6ul  i n  t h e  e l e c t n o d i a g n o n t i c .  e v a l u a t i o n  
0 6  t h e  de tnuaox  i n  hegandn t o  itn a66enen.t i n n e n v a t i o n ,  mo,teovehUCP 
ane he lpdud i n  t h e  d iagnon in  0 6  a l o c a l  damage 0 6  t h e  detnunoti  muncle 
and i n  negahds t o  a pnychogenic  o a i g i n  0 6  t h e  de tnunox  d y n d u n c t i o n .  
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50 M.G. LUCAS and D.G. THOMAS 

LODGE W3OR HOSPITAL, SHEFFIELD, ENGLAND. 

CONTRADICTORY SENSORY FINDINGS AND ANOMALOUS BLADDER FUNCTION 
IN SPINAL CORD INJURY. 

INTRODUCTION 

Persistence of detrusor acontractility in patients with high spinel cord 
lesions, in whom there is normal somatic reflex activity, is an enigma. Light 
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(1987a) has shown, in such patients, abnormalities of the 'R' and 'S' waves of 
the lumbosacral evoked potentials (L.S.E.P), suggesting an occult dysfunction ot 

sensory I motor integration at the sacral cord level. These abnormalities have 
also been shown in patients in whom transurethral sphincterotomy has failed due 
to poorly sustained detrusor contraction (Light 1987b). L.S.E.P.s are complex 
and difficult neurophysiological recordings which have only been reported, in 
relation to bladder function, from one centre. 

rn- 
Forty male patients (ages 16 - 61, d i a n  24) with chronic stable suprasacral 
cord lesions were studied (duration of injury, 6 - 444 months, median 38 
months). There were 13 cervical and 27 thoracic injuries, all but 3 with 
complete mtor and sensory loss below their lesions. 

All patients underwent combined filling and voiding cystometry with radiological 
screening to ssess vesicourethral function. 
as a; hyperreflexic with efficient voiding (residual urine < 100 mls), b; 

hyperreflexic with poor emptying due to detrusor sphincter dyssynergia (D.S.D.), 
c; hyperreflexic with poor emptying due to poorly sustained detrusor 
contractions, and d; acontractile. 

Bladder function was categorised 

All patients underwent L.S.E.P. recording. The posterior tibia1 nerve was 
stimulated at the knee and monopolar evoked potential recordings made from the 
skin surface at T12, L2, L4, and S1 levels. Stimuli were delivered during the 
quiet phase of the E.C.G., and their strength monitored by recording of 'H' 
reflex and 'H' response of the ipsilateral Triceps Surae muscle. The Dantec 
Neuromtic 2000H 2 channel equipment was used, together with switching circuitry 
to  enable any 2 of up to 8 channels to be viewed at a time. 
subjects also underwent L.S. E. P. recording. 

Twenty two normal 

RESULTS 
L.S.E.P.s recorded from normal subjects were similar to those reported by other 
workers. The results in the spinal cord injured patients are shorn in the 
table. 

Reflex Reflex Reflex Rcontrac t i  l e  
Efficient 0 , S . D  P,S.C. 

All responses normal 7 6 6 4 

'5' or ' R '  wave missing 2 1 1 

'S' or 'R' wave delayed 1 1 

One missing, one delayed 1 I 
No responses i 2 

Equivocal responses 3 2 1 

All 11 patients with efficient reflex bladders had nOrrta1 ' S '  waves on L.S.E.P., 
thoush 4 had abnormalities of the 'R' wave. In no patient, in this group, were 
all L.S.E.P. responses nissing. Poorly emptying hyperreflexlc bladders were due 
to D.S.D. in 11 patients and poorly sustained contraction in 10. In neither 
WJup was m y  constant relationship seen with results of L.S.E.P.5. 
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Eight patients had acontractile bladders. Five of these, with suprasacral 

lesions and normal somatic reflex activity, had persistent acontractility mare 
than a year post injury. Four of the five had normal L.S.E.P.S. but the fifth 
had abnormal 'R' waves. A further 3 patients had abnormal L.S.E.P.s which were 
to be expected on clinical grounds (ie; lesions below T10). 

CONCLUSION 
In patients with decreased contractility, previous evidence has implicated 
disordered afferent integration in the sacral cord. 

in this study give weight t o  that hypothesis. The other 10 had normal L.S.E.P. 
findings. Furthermore, the presence of L.S.E.P. abnormalities i n  patients with 

efficient hypereflexic bladders suggests that these studies, in present form, do 
not relate specifically enough to detrusor J' sphincter function. 

Only 5 I 15 such patients 
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University of Louvain, Belgium, ITnd University of Rome, Italy 
and University of London, United Kingdom. 

PUDENDAL MOTOR AND SOMATOSENSOKY EVDKFD POTENTIALS AND SACRAL 
REFLEX LATENCY TLISTTNG. 

AIMS OF STUDY 
Central motor pathways t o  the  pelvic  f l o o r  have been poorly documented. The recent  
development of motor evoked p o t e n t i a l s  (MEPs) wil l  f i l l  t h i s  gap i n  our basic  know- 
ledge. The aim of our study was t o  determine the  reference l a t e n c i e s  of MEPs from 
t h e  bulbocavernosus muscle (BC) and t o  assess  t h e  c l i n i c a l  usefulness  of t h i s  new 
technique in  a v a r i e t y  of neurological d i sorders .  
Motor Evoked Potent ia l s  (MEPs) were then cor re la ted  t o  somatosensory evoked 
P o t e n t i a l s  (SEPs) and Sacral Reflex Latency Test ing (SRLT). 

PATIENTS AND METHODS : 
Twenty control  male subjec ts  and 10 neurological p a t i e n t s  were examined. 
MEPs were performed using a magneto-electrical s t imula tor  (Cadwell MES-10). 
Transcranial  brain s t imulat ion was performed f i r s t  a t  r e s t  and then during s l i g h t ,  
t r a n s i e n t  voluntary contract ion of the  examined muscle ( " F a c i l i t a t i o n "  procedure). 
Sacral roo t  s t imulat ion was performed a t  r e s t .  The responses were picked up in the  
bul bocavernosus muscle (BC)  . 
SEPs were recorded over t h e  lower thorac ic  spine ( T h  12) and over the  somato- 
sensory cor tex  ( 2  cm behind the  ver tex)  a f t e r  e l e c t r i c a l  s t imulat ion of the  dorsal 
nerves of t h e  penis .  
SRLT was performed by e l e c t r i c a l l y  s t imulat ing the  dorsal  nerves of penis  and 
recording the  response i n  BC. 
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RESULTS : 
1. Normat ive  d a t a  : see Tab le .  
2. P a t i e n t s  : combined o r  i s o l a t e d  abnorma l i t i es  o f  SEPs and MEPs were found i n  

m u l t i p l e  s c l e r o s i s  p a t i e n t s ,  l a t e r a l  amyotrophic s c l e r o s i s  p a t i e n t s ,  sp ina l  
t rauma and o t h e r  d i s o r d e r s  o f  t h e  c e n t r a l  nervous system a f f e c t i n g  s e c o n d a r i l y  
t h e  g e n i t o u r i n a r y  t r a c t .  Delayed SRLT were observed i n  p e l v i c  bone f r a c t u r e s  
and d iabe tes .  

RESULTS : NORMATIVE DATA 

Mean l a t e n c i e s  SD 
(msec) 

MEPs : 1. PERIPHERAL MOTOR CONDUCTION TIME 
2 .  TOTAL MOTOR CONDUCTION TIME 

A t  r e s t  
C o n t r a c t i o n  

A t  r e s t  
C o n t r a c t i o n  

3. CENTRAL MOTOR CONDUCTION TIME * 

SEPS : 1. PERIPHERAL SENSORY CONDUCTION TIME 
2. TOTAL SENSORY CONDUCTION TIME 
3. CENTRAL SENSORY CONDUCTION TIME ** 

31,6 495 

Comments : 
* CENTRAL MOTOR CONDUCTION TIME (Cor tex  t o  Sacra l  r o o t s )  = 

T o t a l  Motor  Conduct ion  Time (Cor tex  -> BC muscle) - Per iphe ra l  Motor  
Conduct ion  Time (Sacra l  Roots -> BC muscle) ** CENTRAL SENSORY CONDUCTION TIME (Spine t o  Cor tex)  = 
T o t a l  Sensory Conduct ion Time (Pen is  -> Cor tex)  - Per iphe ra l  Sensory 
Conduct ion Time (Pen is  -> Spine) 

DISCUSSION 
1. MEPs : Mean t o t a l  motor  conduct ion  t i m e  a t  r e s t  i s  29 msec. Vo lun ta ry  
c o n t r a c t i o n  o f  t h e  t a r g e t  muscle d u r i n g  t r a n s c r a n i a l  s t i m u l a t i o n  s i g n i f i c a n t l y  
shor tens  t h e  l a t e n c y  o f  t h e  response. 
c o r t i c a l  and s p i n a l  l e v e l s :  d u r i n g  v o l u n t a r y  muscle c o n t r a c t i o n  f a s t  p ropaga t ing  
c o r t i c o s p i n a l  motoneurons a re  r e c r u i t e d .  Furthermore motoneurons i n  t h e  a n t e r i o r  
ho rn  o f  t h e  sac ra l  c o r d  be ing  s t i m u l a t e d  by  t h e  a f f e r e n t  " v o l l e y "  f rom t h e  
c o n t r a c t e d  muscle a re  c l o s e  t o  t h e i r  f i r i n g  l e v e l  and t h e r e f o r e  m igh t  d i scha rge  
f a s t e r  f o l l o w i n g  c o r t i c a l  s t i m u l a t i o n .  We a l s o  i n v e s t i g a t e d  MEPs f rom t h e  anal 
s p h i n c t e r  : re fe rence  l a t e n c i e s  a re  i n  t h e  same range as those f rom BC muscle.  A 
s tudy  i s  c u r r e n t l y  under taken t o  de termine re fe rence  l a t e n c i e s  f rom t h e  
p e r i u r e t r a l  s t r i a t e d  muscu la tu re .  
2. MEPs/SEPs : T o t a l  motor  conduct ion  t i m e  i s  s h o r t e r  t han  t o t a l  sensory conduc- 
t i o n  t i m e  : bo th  p e r i p h e r a l  and c e n t r a l  motor  conduct ion  t imes  a re  s h o r t e r  t han  
t h e i r  sensory e q u i v a l e n t .  
3. MEPs/SEPs/SRLT : Per iphe ra l  (motor  + sensory) Conduct ion Times < SRLT l a t e n c y .  
The d i f f e r e n c e  (? 10 msec.) seems t o  correspond t o  t h e  i n t r a s p i n a l  t r a n s i t  t i m e  o f  
t h e  s a c r a l  r e f l e x  a r c  ? I f  t h i s  i s  t r u e  t h e  r e f l e x  must be p o l y s y n a p t i c .  

The " f a c i l i t a t i o n "  seems t o  a c t  a t  t h e  

CONCLUSION 
Combinat ion o f  MEPs, SEPs and SRLT a l l ows  a comprehensive s tudy  o f  t h e  sensory and 
motor  somat ic  pathways f rom t h e  l ower  g e n i t o u r i n a r y  t r a c t .  
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U n i v e r s i t y  I n s t i t u t e  o f  C l i n i c a l  Neurophysiology 
U n i v e r s i t y  Medical Centre, L jub l jana,  Yugoslavia 

PERINEAL MOTOR EVOKED RESPONSES 

AIMS OF STUDY 
Evoked pe r inea l  muscle responses on 'transcutaneous sp ina l  s t imu la t i on '  have been 
repo r ted  t o  demonstrate disturbances o f  i nne rva t i on  i n  p a t i e n t s  w i t h  ' i d i o p a t h i c '  
u r i n a r y  and faecal incont inence (Snooks and Swash 1984, K i f f  and Swash 1984). We 

r e p o r t  our  r e s u l t s  showing t h a t  sur face record ings o f  pe r inea l  muscle responses (as 
opposed t o  needle record ings)  might be u n r e l i a b l e  i n d i c a t o r s  o f  sacra l  motor 

pathway func t i on .  
PATIENTS AND METHODS 
S i x  male and two female subjects, con t i nen t  and w i thou t  sac ra l  nervous system 
i n v o l v e m e n t  (30  - 42 y e a r s  o l d )  were s t u d i e d .  EMG r e c o r d i n g s  were made 
simultaneously from the  bulbocavernosus o r  t h e  anal sphincter ,  and t h e  g lu teus 
medius muscle w i t h  concentr ic  needle and sur face d i s c  e lect rodes.  Several s i n g l e  
impulses o f  up t o  750 V, decaying w i t h  a t ime  constant o f  50 p s ,  were de l i ve red  

through two pad e lect rodes.  These were pos i t i oned  on t h e  scalp o v e r l y i n g  the  motor 

cor tex,  and over the  lumbal spine. Subjects were asked t o  r e l a x  o r  s l i g h t l y  

con t rac t  the pe r inea l  muscles; e i t h e r  manoeuvre was monitored on t h e  osc i l loscope.  

RESULTS 

Latencies o f  motor evoked responses are g i ven  i n  t a b l e  1. Simultaneous record ings 
from pe r inea l  muscles cons is ten t l y  showed longer  l a tenc ies  f o r  responses obtained 

w i t h  needle as compared t o  sur face e lect rodes ( f i g u r e  1). The d i f f e rences  were more 
s i g n i f i c a n t  on s t i m u l a t i o n  over the  back and ranged from 2.8 t o  7 . 2  ms. For the 
g lu teus medius muscle no such discrepancies were obtained ( the  l a t e n c i e s  were 5.0 - 
6.8 ms f o r  sur face and 5.8 - 6.2 ms f o r  needle recordings, recorded i n  3 subjects) .  

Furthermore, t he  l a t e n c i e s  o f  sur face recorded pe r inea l  motor evoked responses on 

s t i m u l a t i o n  over the  spine were very c lose t o  l a t e n c i e s  o f  responses from the 
g lu teus medius muscle i n  i n d i v i d u a l  subjects .  
CONCLUSION 
Latencies obta ined for  surface recorded pe r inea l  motor evoked responses correspond 

c l o s e l y  t o  those repor ted by Snooks and Swash (1984) and K i f f  and Swash (1984), 

they, however, do n o t  correspond we l l  w i t h  needle record ings from the  same muscles, 
b u t  more so w i t h  record ings from the g lu teus medius muscle. We be l i eve  t h a t  sur face 

recorded evoked pe r inea l  motor responses r e f l e c t  a l so  volume conducted a c t i v i t y  

from d i s t a n t  muscles and are the re fo re  n o t  s e l e c t i v e  enough t o  p rov ide  i n fo rma t ion  
about func t i on  o f  motor pathways t o  these comparatively very small muscles. 

Nevertheless the technique o f  motor evoked responses seems t o  have d iagnos t i c  
p o t e n t i a l  and needs t o  be f u r t h e r  explored; we suggest, however, t he  use o f  needle 

e lect rodes f o r  s e l e c t i v e  record ing.  
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Fioure I .  Motor responses evoked by stimulation over the spine ( L l  level) as 
recorded with needle (above) and surface electrodes below). 

Anal sphincter Gluteus medius 

Table 1. Motor evoked responses in perineal muscles (X f SD and range of latencies 
in ms). 

Stimulation 
on the scalp over the spine (Ll) 

Type of 
recording Re1 axation Contraction (Re1 axat ion) 

Bul boca- Surface 24.51.1 23.5fl.3 5. 8fl . 0 
vernosus (23.0-25.5) (22 .O-25.0) (4.5-6.8) 
muscle 
(n=6) Needl e 27.6fl. 8 26.6f2.0 10.6fl. 5 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ^ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - -  

(25.0-29.0) (23.5-28.8) (9.2-12.3) 

Anal Surface 26.Ofl. 4 5.4f0.8 

muscle 
(n=5) Needl e 29.2f0.7 11.4fl. 4 

sphincter (25.0-28.0) (4.5-6.6) 
________________________^_______________-----.~..------------ 

(28.3-30.0) (9.9-13.0) 
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T€E ROLF OF PREGXANCY AXE C€TILIXBIRI'H IN PARTILL DENERVATION 
OF WE PELVIC FLOOR - AN UPDP(rr: 

AIMS OF STUDY 
A study of 40 primigravid women has shown that pregnancy causes a change 
i n  urinary symptoms and ttat delivery causes partial denervation of the 
striated muscle of the .mlvic floor (Allen, 1987). The number of women 
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par t ic ipa t ing  i n  t h e  study has since i rcreased and t h i s  paper presents  

t h e  current  f indings with par t icu lar  regard t o  t h e  e f f e c t s  of o b s t e t r i c  
management. 
PATIENTS AND METHODS 
96 primigravid women were recrui ted from hospi ta l  ante-natal c l i n i c s .  
A t  36 weeks gestat ion a quest ionaire  is completed recording d e t a i l s  of 

urinary control ,  exercise h i s t o r y ,  f m i l y  his tory and general c l i n i c a l  
examination. 
squeeze pressure using a perineometer md concentric reedle  

electromyography a s  described i n  the  or ig ina l  study. After eel ivery,  a 
second q w s t i o n e i r e  is completed giving a de ta i led  descr ipt ion of  t h e  

labour  and delivery. Before t h e  pat ient  leaves t h e  hospi ta l  cn t h e  
md-6th post-partun day she is questioned on any changes i n  urinary 

control  since Gelivery - vaginal squeeze pressure measurements are 
repeated and t h e  conduction times of ttie pudendal nerve to the  urethral  
sphincter ,  pelvic  f loor  and anal sphincter a re  measured. Two months 
a f t e r  delivery, t h e  pat ient  is questioned on changes i n  cr inary control  
and pelvic  f loor  function. Concentric rieedle E.M.G. and measurements of 
vaginal squeeze pressure and pudendal nerve conduction t i n e s  a r e  
repeated. 
RESULTS 
Table 1 shows t h a t  post-natally, there  is an increase i n  the  duration of 
motor uni t  po ten t ia l s  compared to  t h e  ante-natal recordings. This 
ind ica tes  re-innervation of t h e  wlvic f loor  following denervation. 
Only )4% of  women ante-natally have man durat ions i n  excess of 4.2 nis 

compared t o  81% post-natally. 
sec t ions  show no increase i n  motor unit p t e n t i a l  duration p s t - n a t a l l y .  

Age, height, weight, body class index, shoe s ize ,  g i r t h ,  length of 1st  

stage,  baby head s i z e ,  do not influence the  degree of denervation, 
however, t h e  length of t h e  second s tage,  baby weight and %cis1 Class  
( a s  shown i n  the table) do affect  t h e  outcome. 

comparisons i n  which there  a r e  1x) s igni f icant  differences i n  post-natal 
motor uni t  potent ia l  duration. 

Table 1 

Pelvic f loor  function is assessed by masuring vaginal 

I;lonen who have had e l e c t i v e  caesarean 

Table 2 shows sone 

___________________-------- 
; Mean Curation (ms! j 
~__________-l--_-_--------~ 

; Mean (sd)  Signif icance;  

I Ante-natal - a l l  wmen 3.3 (0 .6)  
I Post-natal - a l l  wmen 5.2 (1.5) p<0.00001 j 
'I-----------------------------------------------------------, 
I Post-natal - short  second s tage 4.8 (1.3) I 

I Post-natal - long second s tage 5.7 (1.6) p=0.00386 t ~_______________________________________----------------------~ 

~_____1_________________________________----------------------I 

............................................................... 
I 

I 

Post-natal - l i g h t  baby 4.8 (1.1) I 

I Post-natal - heavy baby 5.6 (1.71 ~ ~ 0 . 0 2 2 8 5  I 

I Post-natal - soc ia l  c l a s s  1 & 2 5.5 (1.4) 1 

I Post-natal - social  c l a s s  4 & 5 4.7 (1.8) pr0.03291 I 
__________________________^_______I_____----------------------- 
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........................................................................ 
8 

I Normal vag ina l  d e l i v e r y  v s  Forceps d e l i v e r y  I 

I Women wi th  tears v s  !#omen wi th  no tears I 
I 

Momen w i t h  tears and no epis iotomy v s  b!omen wi th  episiotomy and no I 
I tears I 

I 
Women wi th  a spontaneous l abour  v s  Women wi th  an induced l abour  I 

I 

I 

I 

t Women wi th  an epis iotomy v s  Women w i t h  no episiotomy 

Women who have had syntocinon v s  Women wi th  no syntocinon 

I 
I 

I I 
I 

I Women wi th  marked or nloderate s t r iae  v s  Women wi th  few or no s t r i a e  
;Women wi th  u r ina ry  problems i n  l abour  v s  Women wi th  none 
I 

CONCLUSION 
Women wi th  stress incon t inence  of u r ine  and geni to-ur inary p ro lapse  have 
p a r t i a l l y  denervated p e l v i c  f loors (Smith,  1984).  
demons t r a t e s  t h a t  c h i l d b i r t h  a l s o  causes  denervat ion al though we do not 
y e t  know how n m y  of t h e s e  women w i l l  go on t o  develop symptoms i n  la ter  
life. O b s t e t r i c  management appea r s  to  be only a minor in f luence  
on t h e  degree of nerve damage observed pos t -na t a l ly .  
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54 M S K r i e g e r ,  D G o r d o n  a n d  S I, S t a n t o n  
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SINGLE FIBRE EMG: A SENSITIVE TOOL FOR EVALUATION O F  

TIIE URETHRAL SPFINCTFR 

AIMS OF STUDY 
Single fibre electromyography (SFEMG) is a sensitive tool for the 
evaluation of denervation/re-innervation muscle injury. Changes in 
fibre density in the anal sphincter have been shown to be 
associated with incompetence of that muscle and to occur following 
vaginal delivery (Snooks, 1984). SFEMG of the urethral sphincter 
has not been considered feasible because of its small size and 
concentric needle EMG has been employed instead. We have obtained 
single fibre signals from the urethral sphincter and report 
preliminary results. 

PATIENTS AND METHODS 
A Dantec 13K87 single fibre electrode was inserted one centimetre 
lateral to the external urethral meatus and passed cranially until 
the urethral sphincter was encountered. The sampling technique was 
as described by Henry (1985) for the anal sphincter, with the 
bladder filled to first desire to void to increase sphincter 



240 Abstracts 

activity. Recordings were obtained from five nulliparous controls, 
four multiparous continent patients and 13 parous stress 
incontinent patients. All patients were premenopausal and none had 
undergone bladder neck surgery. Each individual recording was 
classified according to the number of individual muscle cells 
firing. Results were analysed by the Mann Whitney U test 
approximation to the normal distribution with correction for ties. 

The results of concentric needle EMG of the urethral sphincter 
obtained in the same patients by the technique of Fowler (1984) 
were compared using the two sample t-test. 

RESULTS 
There were significant differences in fibre density between 
nulliparous and parous continent ( z  = 2.79, p = 0.005) and between 
parous continent and incontinent patients ( z  = 2.69, p = 0.006). 

Motor unit potential durations (MUPD) in these patients were 
compared. There was a significant difference between the two 
continent groups (t = 5.84, p < 0.001), but not between the two 
parous groups (t = 1.49, 0.1 < p < 0.2). 

CONCLUSIONS 
This pilot study confirms sphincter damage associated with delivery 
and subsequent incontinence and suggests that it is feasible to 
record satisfactory single fibre activity from the urethral 
sphincter. Furthermore this is a more sensitive tool than MUPD 
analysis for detecting differences between these clinical groups. 

Fowler C J, Kirby R S, Harrison M J G, Milroy E J G, Turner-Warwick 
R (1984) Individual motor unit analysis in the diagnosis of 
disorders of urethral sphincter innervation. J Neurol Neurosurg 

Henry M M, Snooks S J, Barnes P R H, Swash M (1985). Investigation 
of disorders of the anorectum and colon. Annals Royal Coll 
Surgeons 67: 355-360. 
Snooks S J, Swash M, Setchell M, Henry M M (1984). Injury to 
innervation of pelvic floor sphincter musculature in childbirth. 
Lancet ii: 546-550. 

Psych 47: 637-641 
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F. F a n c i u l l a c c i .  T.F. G a r a v a g l i a l  S. S a n d r i ,  P. P o l i t i  and A .  Z a n o l l o  

D e p a r t m e i t  OF Ura!ogy,  U r o d y n m i c  U n i t  - H o s p i t a l  o r  NaSenta, l ( i13n-  I t a l y  

* S c h o o l  o f  S t a t i s t i c s  - U n i v e r s i t y  o f  M i l a n  

IEUR3Pi~YSIOL0iICCL ASPECTS OF THE U R E I M B L  SYNOROME. 

AIMS OF STUDY: 

Many i n v e s t i g a t o r s  h a v e  f o c u s e d  o n  t h e  f e m a l e  u r e t h r a l  s y n d r o m e  and i t s  c a u s e s .  The o r i g i n  r e m a i n s  

e n i g m a t i c ,  h u t  t h e  b e n i g n  c o u r s e  o f  t h i s  c o n d i t i o n ,  u h i c h  a p p e a r s  t o  b e  v e r y  common, i s  w e l l  e s t a b l i s h e d .  

T i m e  a o s t  s i g n i f i c a n t  symptoms a r e  f r e q u a n c y ,  d y s u r i a  a n d  p e l v i c l u r e t h r a l  d i s c o m f o r t ;  t h e s e  symptoms 

c a n  be c o n t i n u o u s  o r  r e c u r r e n t .  Some o f  t h e s e  nomen may o c c a s i o n a l l y  h a v e  u r i n a r y  t r a c t  i n f e c t i o n s  

( U T I ) ,  b u t  g e n e r a l l y  u r i n a r y  c a l t u r e i  a r e  n e g a t i v e .  M o s t  women a r e  b e t u p e n  25 and 4 5 .  I n  t h e  p a s t ,  ne 

a n a l y z e d  t h e  u r o d y n a m i c  p i c t u r e s  o f  t h e  u r e t h r a l  s y n d r o m e  i n  49 w o m e n  ( u n p u b l i s h e d  d a t a ) .  We f o u n d  an 

a b n o r m a l  v o i d i n g  i n  47X and a r e d u c t i o n  i n  v e s i c a l  

s p a s t i c i t y  of t h e  p e r i n e a l  F l o o r  and t o  a d i s o r d e r  o f  b l a d d e r  s e n s a t i o n .  I n  32% we f o u n d  p r e v i o u s  

h y s t e r e c t o m i e s  and p e l v i c  s u r g e r y .  

T W O  m a i n  c a u s e s  h a v e  been p r o p o s e d  f u r  t h i s  s y n d r o m e :  p s y c h o g e n i c  and i n f e c t i v e .  S t r e s s f u l  s i t u a t i o n s .  

a n x i e t y  a n d l o r  d e p r e s s i o n  h a v e  b e e n  s u g g e s t e d  o n  t h e  b a s i s  o f  p s y c h o m e t r i c  t e s t s  ( H a f n e r ,  1977;  Rees, 

1 9 7 1 ) .  I n  1980,  t h e  MMPI t e s t  was a d m i n i s t e r e d  t o  160 uomen w i t h  u r e t h r a l  s y n d r o m e .  The m a j o r i t y  

s c o r e d  h i g h e r  OTI t h e  h y p o c h o n d r i a s i s .  h y s t e r i a  a n d  s c h i z o p h r e n i a  s c a l e  t h a n  c o n t r o l s  ( C a r s o n .  19801. 

H o w e v e r .  t h e  f a c t  t h a t  a p p r o x i m a t e l y  30% o f  t h e s e  women h a d  s i g n i f i c a n t  b a c t e r i u r i a  h a s  d r a w n  t h e  

a t t e n t i o n  t o w a r d s  a p o s s i b l e  i n f e c t i v e  o r i g i n  o f  t h e  d i s e a s e .  R e c u r r e n t  U T I  c o u l d  he t h e  c o n s e q u e n c e  

o f  a l a c k  i n  relaxaiion of t h e  e x t e i n a !  s p h i - c t e r  d u r i n g  t h e  v o i d i n g  ( H e n d - y ,  1973;  Tanagho,  1971).  

Stamm (1980)  showed,  i n  a g r o u p  o f  5'1 nomen w i t h  u r e t h r a l  s y n d r o m e ,  t h a t 4 6 2  h a d  b a c t e r i u v i a  b u t  w i t h  

f e w e r  t h a n  l o 5  b a c t e r i a  and 19% h a d  c h l a m y d i a 1  i n f e c t i o n s .  One c o u l d  a l s o  assume t h a t  t h e  i n f e c t i o n  

n a y  b e  c o n f i n e d  t o  t h e  u r e t h r a  ( C h a r l t a n .  1 9 7 3 ) .  

I n  o r d e r  t o  f i n d  a n c u  p o s s i b l e  a e t i o l o g i c a l  c a u s e ,  we p e r f o r m e d ,  i n  3 6  women w i t h  u r e t h r a l  s y n d r o m e  

(mean a g e :  3 8  y e a r s  f 9.2) .  s a c r a l  e v o k e d  r e s p o n s e  ( S E R ) .  T h i s  t e s t  m e a s u r e s  t h e  n e r v o u s  c o n d u c t i o n  

i n  t h e  a f f e r e n t  a n d  e f f e r e n t  b r a n c h e s  o f  t h e  p u d e n d a l  n e r v e .  A n  i m p a i r e d  c o n d u c t i o n  i n  t h e  p u d e n d a l  

a r c  c a n  b e  due t o  p u d e n d a l  n e r v e  d i s o r d e r s .  

MATERIALS AND METHODS 

We p p r f o r m e d  SER i n  36 uomen w i t h  u r e t h r a l  b y n d r o n e  a n d  i n  2 6  w o m e n  a s  c o n i r o l  g r o u p  (mean a g e  37.7 

y e a r s  2 15.8) .  An e l e c t r i c  s t i m u l u s  was a p p l i e d  ( 2 / 3  t i m e s  t h e  s e n s o r y  t h r e s h o l d )  on t t i e  r i g h t  a n d  o n  

t h e  l e f t  s i d e s  o f  t h e  c l i t o r i s  and EMG r e s p o n s e  u a s  r e c o r d e d  a t  p e r i a o a l  l e v e l  u i t h  s u r f a c e  e l e c t r o d e s .  

The z c t i v e  e l r c t r o d e  '&as a l v a y s  p u t  on t h e  r i g h t  s i d e  o f  t h e  m i d l i - e .  i n  o r d e r  t o  o b t a i n  a c o n s t a n t  

s h a p e  o f  t h e  E H G  r e s p o n s e  ( F a n c i u l l a c c i ,  1987) .  He p e r f o r m e d  4 d e t e r m i n a t i o n s  f o r  e a c h  p a t i e n t .  E a c h  

d e t e r m i n a t i o n  c o n s i s t e d  O F  90-100 s t i m u l i .  The l a t e n c y  was m e a s u r e d  a t  t h e  b e g i n n i n g  o f  t h e  EMG r e -  

s p o n s e .  

RESULTS 

The t w  g r o u p s  were homogenous i n  a g e  (1 = 

l a t e n c y :  j 3  msec (5 0.466 s t a n d a r d  e r r o r  o f  t h e  mean) .  Women w i t h  u r e t h r a l  s y n d r o m e  ( 1 3 2  d e t e r m i n a  

t i o n s ) :  mean l a t e n c y :  37.23 msec (z 11.534 s t a n d a r d  e r r o r  o f  t h e  m e a n ) .  We f o u n d  a n o r m a l  d i s t r i b u t i o n  

o f  t h e  d a t a  i n  b o t h  g r o u p s .  The a n a l y s i s  o f  v a r i a n c e  was a p p l i e d ,  w h i c h  s h o u r d  a h i g h l y  s i g n i f i c a n t  

d i f f e r e n c e  b e t w e e n  t h e  t w o  g r o u p s  ( F  = 3 2 ;  Pc0.001). A i s o  c o m p a r i n g  r h e  r i g h t  s i d 2  r e s p o n s e s  o f  one 

g r o u p  ( 3 2 . 9 4  m s e c )  t o  t h c  r i g h t  s i d e  responses o f  t h e  o t h e r  ( 3 1 . O H  r n s e c ) ,  and t h e  same f o r  t h e  l e f t  

s i d e  (33.06 a n d  37.38 msec r e s p e c t i v e l y ) ,  we h a v e  t h e  same s i g n i f i c a n t  d i f f e r e n c e  ( P  =0.001 a t  1 - t e s t ) ,  

I n  o r d e r  t o  c o - ? i r a  t h e  r e l i a b i l i t y  o f  t b e  r e t k o c ,  r e  c o m p a r a d , i n s i d e  e a c h  g r o u p ,  t h e  r i g h t - s i d e  t o  

t h e  l e f t - s i d e  r e s p o n s e s .  N o r m a l  women: r i g h t  s i d e  3 2 . 9 4  m s e c ;  l e f t  s i d e  33.06 msec. Women w i t h  u r e t h r a l  

s y n d r o m e :  r i g h t  s i d e  37.08 maec;  l e f t  s i d e  37.38 m s e c .  T - t e s t  s h o u e d  n o  s t a t i s t i c a l  d i f f e r e n c e  !P =0.89 

f o r  t h e  n o r m a l ;  P = 0.78 f o r  u r e t h r a l  s y n d r o m e ) .  

c a p a c i t y  i n  37%. We a t t r i b u t e d  t h e s e  s y m p t o m r t n  

~ 

0.06; P = 0.95). N o r m a l  Women ( q g  d e t e r m i n a t i o n s ] :  mean ___- 
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CONCLUSION 

The g r e a t  d i f f e r e n c e  b e t w e e n  i h e  t w o  g r o u p s  s u g g e s t s a  d i s o r d e r  o f  p u d e n d a l  i n n e r v a t i o n  i n  uomen u i t h  

u r e t h r a l  s y n d r o m e .  F r o m  t h i s  p o i n t  o f  v i e w ,  t h e  p e r i n e a l  p a i n  c a n  be due t o  an i m p a i r m e n t  o f  t h e  

p u d e n d a l  n e r v e .  T h i s  sugsests a new p o s s i b l e  cause g i v i n g  r i s e  t o  u r e t h r a l  s y n d r o m e ,  even i f  i t  i s  

u n c l e a r  hou a s e n s o r y  s y n d r o m e  e s ~ e n t i a l l y  a f f e c t i n g  t h e  b l a d d e r  and t h e  u r e t h r a  c a n  b e  c o n n e c t e d  t o  

an i m p a i r m e n t  o f  t h e  p u d e n d a l  n e r v e .  

REFERENCES 

C a r s o n  C . C .  e t  a l . :  E v a l u a t i o n  and t r e a t m e n t  o f  t h e  f e m a l e  u r e t h r a l  s y n d r o m e .  J. U r o l . ,  1 2 4 : 6 0 9 ,  1980 

C h a r l t o n  C . A . C .  e t  a l . :  U r i n a r y  t r a c t  i n f e c t i o n  ed. hy E r u m f i t t .  O x f o r d  U n i v e r s i t y  P r e s s .  L o n d o n .  1913 

F a n c i u l l a c c i  F. e t  a l . :  S a c r a l  e v o k e d  p o t e n t i a l s  i n  n o r m a l  women and i n  uomen w i t h  s t r e s s  i n c o n t i n e n c e .  

N e u r o u r o l o g y  and U r o d y n a m i c s .  6: 321, 1987 

H a f n e r  R.J. e t  a l . :  A p s y c h i a t r i c  s t u d y  o f  women w i t h  u r g e n c y  and u r g e n c y  i n c o n t i n e n c e .  Br. J. U r o l .  

49:Zll. 1377 

H e n d r y  W.F. c t  a l . :  U r i n a r y  i n f e c t i o n s  i n  g i r l s .  E r .  J. U r o l .  4 5 : 7 2 ,  1913 

Stamm W.E. e t  a l . :  Causes a f  a c u t e  u r e t h r a l  s y n d r o m e  i n  women. The Neu Eng land  J. Med. 303:409, 1980 

Tanagha E. e t  51.: S p a s t i c  s t r i a t e d  e x t e r n a l  s f i n c t c r  and u r i n a r y  t r a c t  i n f e c t i o n  i.” g i r l % .  R r .  J. 

U r o l .  4 3 : 6 9 ,  1971  

56 N. Haugaard, J.A. Hypolite and R.M.  Levin 

Departments of Pharmacology and Urology, University of 
Pennsylvania, Philadelphia, PA. USA 

BIOCHEMICAL AND METABOLIC CHARACTERISTICS OF THE 
RABBIT URINARY BLADDER. 

AIMS OF STUDY 

Proper function of the urinary bladder depends on the formation of high energy 

phosphate bonds by oxidative metabolism. This investigation was concerned with two aspects 

of bladder biochemistry: 1) the intracellular concentration of nucleotides in bladder base and 

body and 2) the ability of the bladder muscle to oxidize glucose and palmitate in vitro. 

METHODS 

White New Zealand rabbits were surgically anesthetized and the urinary bladder removed 

and dissected free of superficial fat and connective tissue. For nucleotide determination 

pieces of base and body were separated and frozen in liquid nitrogen for subsequent 

biochemical analysis. Nucleotides, as well as creatine (C) and creatine phosphate (CP) were 

determined by HPLC. 
For studies of glucose and palmitate oxidation strips of bladder were collected in ice - 

cold saline for subsequent incubation in vitro. The tissue samples ( about 100 mg each ) were 

incubated in Tyrode - Hepes solution ( pH 7.4 ) without glucose for I hour at 37’ C with 

oxygen as the gas phase. After the preliminary incubation the muscle strips were reincubated 

for 1 hour at 37’ in Tyrode’s solution containing I4C glucose or I4C palmitate . The labeled 

C 0 2  was absorbed by phenylethylamine placed in  plastic wells. Radioactivity of the absorbed 

C02 was determined in a liquid scintillation counter. 
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RESULTS 

The tissue concentrations of C, CP and nucleotides are presented in Table 1 

TABLE 1: nmols/mg protein (SEM) 
Metabolite Body Base 

C 26 (1.9)* I I  (1.9) 

ATP 2s (1.0) 24 (0.9) 
CTP 8.7 (0.56) 8.5 (0.49) 
GTP 7.2 (0.60)’ 4.5 (0.42) 

CP 68 (6.8)* 45 (5.8) 

UTP 3.0 (0.31)’ 1.4 (0.20) 
* Significantly higher than corresponding values for bladder base (p < 0.05). 

There were distinct differences in metabolite concentrations between bladder base and body. 

Although the levels of ATP were the same in the two parts of the bladder, both creatine and 

creatine phosphate concentrations were much higher in the body than in the base. The extra 

supply of high energy phosphate bonds in the body of the bladder may be related to the higher 

energy needs of the bladder body compared to the bladder base. 

The concentration of GTP as well as the level of the pyrimidine nucleotide, UTP, were 

significantly higher in the bladder body than in the base possibly reflecting a more active 

metabolism. 

When, bladder strips were incubated in vitro in Tyrode’s solution for 30 minutes at 37’ 

there was a marked disappearance of PC, ATP, GTP and UTP. There was no further reduction 

in these concentrations over an additional 90 minutes. These results indicate that several 

metabolic reactions may become impaired during incubation of bladder muscle in vitro. 

The investigation of bladder metabolism demonstrated that both glucose and palmitate were 

oxidized in vitro. The Kd and Vmax for glucose were 0.25 mM and 50 umols/g tissue/hr 

respectively, and for palmitate the Kd was 29 uM and Vmax 1.7 umols/g tissue/hr. At 

maximum concentration of each substrate the rate of C02 production was additive. Addition of 

non-radioactive glucose did not affect the oxidation of I4C palmitate, nor did addition of cold 

palmitate influence the oxidation of radioactive glucose. Bethanechol stimulated the oxidation 

of glucose by two fold but did not have any stimulatory effect on palmitate metabolism 

CONCLUSIONS 

It is concluded that bladder muscle is very active metabolically and distinct biochemical 
differences exist between bladder base and body. Both carbohydrate and fatty acids are utilized 

for energy production. Although the maximum rate of fatty acid metabolism is lower than that 

of glucose, lipid metabolism should still be considered important due to the large amount of 

energy generated by this pathway. Although the contractile response of isolated strips of 

bladder muscle to both field stimulation and pharmacological agents is stable for several hours 

in isolated baths, the intracellular concentration of several important high-energy compounds 

decrease to reduced levels during prolonged periods of incubation. 
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57 J.W. Iacovou, S.J. H i l l ,  A.T. Birmingham and C.P. Bates 

Physiology & Pharmacology Dept, University of Nottingham Medical 
School and Urology Dept, City Hospi ta l ,  Nottingham (U.K.) 

AGONIST INDUCED CONTRACTION AND ACCUMULATION OF 
INOSITOL PHOSPHATES I N  GUINEA-PIG DETRUSOR SMOOTH 
MUSCLE 

AIMS OF STUDY 

Acetylcholine and ATP a r e  es tab l i shed  neurotransmit ters  i n  t h e  guinea-pig 

2 de t rusor  (Burnstock u, 1978). Stimulat ion of muscarinic or purine P 

receptors  produce a rise i n  t h e  i n t r a c e l l u l a r  concentrat ion of f r e e  calcium i o n s  

and thus  a c t i v a t e s  the  c o n t r a c t i l e  apparatus. S tudies  i n  other  t i s s u e s  have 

shown t h a t  receptor  s t imula t ion  can induce an i n f l u x  of e x t r a c e l l u l a r  calcium 

ions o r  a re lease  of ionised calcium from i n t r a c e l l u l a r  s t o r e s  v i a  the  ac t ion  of 

t h e  i n t r a c e l l u l a r  'second messenger' i n o s i t o l  t r isphosphate  (Abdel L a t i f ,  1986).  

In t h i s  study, w e  have inves t iga ted  whether carbachol and ATP can s t imula te  

production of i n o s i t o l  phosphates i n  guinea-pig de t rusor  muscle and produce 

smooth muscle contract ion.  

METHODS 

5 x 1 mm s t r i p s  of de t rusor  were d issec ted  from t h e  dome of t h e  urinary bladder. 

The s t r i p s  were mounted between p a r a l l e l  platinum e lec t rodes  i n  a standard 20 m l  

organ bath and perfused by oxygenated Krebs so lu t ion  a t  37OC. 

responses t o  ATP and carbachol were measured i sometr ica l ly  both i n  the  presence 

and absence of e x t r a c e l l u l a r  calcium. Agonist-induced a c c m u l a t i o n  of 3H- 
i n o s i t o l  phosphates was measured i n  a suspension of de t rusor  smooth muscle 

segments pre labe l led  with 3H myo-inositol. 

RESULTS 

Carbachol t o  and ATP (10% t o  induced dose-dependent 

contract ion t o  t h e  s t r i p s .  ATP-induced cont rac t ions  were v i r t u a l l y  abolished 

10  minutes a f t e r  removal of e x t r a c e l l u l a r  calcium whi l s t  carbachol still  produced 

a s i g n i f i c a n t  response a t  40 minutes. 

s t u d i e s  muscarinic receptor  but not purine receptor  s t imulat ion,  induced a dose- 

dependent accumulation of i n o s i t o l  phosphates. 

CONCLUSIONS 

These s t u d i e s  suggest t h a t  carbachol s t imula tes  t h e  hydrolysis  of i n o s i t o l  

phospholipids i n  detrusor  smooth muscle and can produce contract ion i n  t h i s  

t i s s u e  by re leas ing  calcium from i n t r a c e l l u l a r  s tores .  In  cont ras t ,  cont rac t ion  

induced by ATP receptor  agonis t s  appears t o  be more dependent on e x t r a c e l l u l a r  

calcium; agonis t s  a t  ATP receptors  may, therefore ,  a c t  by opening calcium 

channels i n  t h e  cel l  membrane. 

Cont rac t i le  

A t  the  doses used i n  the  c o n t r a c t i l e  
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INFLUENCE OF H Y P O X I A  ON METABOLIC RATES AND C O N T R A C T I O N  1'4 
U R I N A R Y  BLADDER FROM RATS WITH INFRAVESICAL OUTFLOW OSSTRUCTION 

AIMS OF STUDY 
I n f r a v e s i c a l  outf low o b s t r u c t i o n  i n  t h e  ra t  induces a marked and r ap id  
i n c r e a s e  i n  bladder  weight.  This  is  a s s o c i a t e d  wi th  both hypertrophy and 
hype rp la s i a  of t h e  d c t r u s o r  smooth muscie c e l l s .  The behaviour of socn 
b l adde r s  (Andersson 1386) resembles i n  s e v e r a l  a s p e c t s  ( r e s i d u a l  u r i n e ,  
bladder  i n s t a b i l i t y )  t h a t  observed i n  t h e  human bladder  sub jec t ed  t o  
outf low o b s t r u c t i o n  e .g .  fol lowing p r o s t a t i c  enlargement.  We have 
p rev ious ly  r epor t ed  (Uvel ius  1907) t h a t  smooth muscle from t h i s  animal 
model has  a h ighe r  capac i ty  than c o n t r o l  d e t r u s o r  t o  maintain a c t i v e  
fo rce  #e have now determined t h e  metabol ic  
energy tu rnove r  i n  r e l a t i o n  t o  c b n t r a c t i l e  fo rce  i n  optima! and ze ro  POL. 

a t  low oxygen t ens ion  (Po  ) .  

YGTFODS 
HypertroDhy of t h e  d e t r u s o r  i n  female ra ts  was induced by a s t anda rd ized  
p a r t i a l  - u r e t h r a l  s t e n o s i s .  Experiments were performed a f t e r  10 days.  A t  
t h i s  t ime,  bladder  weight had increased t o  about  ZQ0 mg from t h e  normal 
weight of about  60 mg. S t r i p s  wi th  l o n g i t u d i n a l l y  o r i e n t e d  smooth muscle 
bundles were d i s s e c t e d  and mounted i n  a 1 .3  m l  chamber. The chamber was 
closed for 5-10 min'ices du r ing  which oxygen consumption ( J  ) was 
determined with a po la rograph jc  e l ec t rode .  Lac ta t e  product ion (22,) was 
determined by a s say ing  the chamber c o n t e n t  f o r  l a c t a t e .  The e x p e r m e n t s  
were performed i n  r e l a x i n g  Ca2+-free Rrebs PSS and a c t i v a t i n g  high& o r  
ca rbacho l  ( w ~ Y )  PSS a t  3 7 O C -  Two G2 l e v e l s  were i n v e s t i g a t e d ,  60% O2 
( P  430mm Hg) and 0% 02. Following t h e  experiments t h e  pneparat ions were 
f i % t e d  f o r  norphometric de t e rmina t ion  of smooth muscle con ten t .  !4yosin 
l i g h t  chain phospnorylat ion was determined by two-dimensional 
e l e c t r o p h o r e s i s  (Aksoy e t  a 1  1981) i n  s e p a r a t e  experiments .  

RESULTS 
In  relaxed c o n t r o l  muscles ,  a t  opt imal  P , Jo2 -;m;ci-jJA, r e l a t e d  t o  

r e spec t ive1  y . smooth muscle volume, were 3.5 and D . 8 G ~ ~ 0 1  min 
This corresponds t o  an ATP hydro lys i s  r a t e  (JATp, c a l c u l a t e d  a s  5.42 Jo2 
+ 1.25 JL ) of 1 7 + 2  n m  min-' I n  hype r t roph ic  muscle J was 
s i m i l a r  t14 * 1 nmol min" a l though t h e  r a t i o  J /JO2 (0.!sp was 
s l l g h t l y  h ighe r  than f o r  t h e  cant.-ols (0.32).  The activeL!orce fo l lowing  
a c t i v a t i o n  by high-K+ o r  carbachol  was s i g n i f i c a n t l y  lower i n  t h e  
hype r t roph ic  p repa ra t ions  when expressed per  u n i t  smooth muscle 
c r o s s - s e c t i o n a l  a r e a .  J02 and JLA i nc reased  i n  both groups.  The metabol ic  
t e n s i o n  c o s t  ( i n c r e a s e  l n  J .&increasc i n  fa-ce)  was s i m i l a r  i n  t h e  two 
groups f o r  both models of a c t r v a t l o n .  In  hypoxia t h e  a c t i v e  f o r c e  o f  
c o n t r o l  p repa ra t ions  decreased t o  about  80% i n  carbachol  c o n t r a c t i o n s .  
Fu r the r ,  high-K+ gave a c h a r a c t e r i s t i c  b iphas i c  response:  t h e  p l a t eau  of 
t h e  c o n t r a c t i o n  being markedly lower than  t h e  i n i t i a l  peak response.  The 
r e l a t i v e  myosin l i g h t  chain p h o q h o r y l a t i o n  f e l i  from a peak value of 
about  31% t o  16%, which j s  c l o s e  t o  t h e  basal l e v e l  (13%) .  The r a t e  o f  
relaxation i n  Ca2+-free medium was about  30% slower.  I n  t h e  hype r t roph ic  
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p r e p a r a t i o n s  t h e  dec rease  i n  f o r c e  was l e s s  pronounced and t h e  high-K+ 
indciced c o n t r a c t i o n s  decayed less a f t e r  t h e  peak response .  Hnuever, t h e  
myosin l i g h t  cha in  phosphory la t ion  showed s i m i l a r  v a r i a t i o n s  a s  i n  t h e  
c o n t r o l  group (peak: 44%, p l a t e a u  20%,  basa l  17%). The r a t e  of  r e l a x a t i o n  
was no t  a f f e c t e d  by hypoxia.  I n  both  groups  t h e  basa l  JATp decreased  i n  
hypoxia a l though JLA inc reased  more than  f i v e - f o l d .  'JLA was determined 
dur,ine two 5 m i n u t e  pe r iods  fo? lowing  high-K+ s t i m l a t i o n .  In  t h e  
c o n t r s l s  JLA inc reased  d u r i n g  t h e  f i r s t  per iod  and then  decrensed  wi th  
f o r c e ,  bu t  ma in ta in ing  a l e v e l  above t h e  b a s a l .  In c o n t r a s t ,  t h e  i n c r e a s e  
i n  f o r c e  and J'A was more s u s t a i n e d  i n  t h e  hype r t roph ic  muscle.  The 
me tabo l i c  t e n s i o n  c o s t  i n  hypoxia was s i m i l a r  i n  t h e  tjro groilps but  
s i g n i f i c a n t l y  1.ower than  a t  t h e  optimum P 

02 * 

CONCLDSIOBS 
1. Rat d e t r m o r  has  as several o t h e r  s w o t h  muscles a h i a h  l a c t a t e  - 
produc t ion  even a t  op t ima l  Po:. 

2 .  Hypertrophy i s  a s s o c i a t e d  wi th  an  i n c r e a s e  i n  t h e  enzymnl sys tems 
r e spons ib l e  f o r  02 consumption and l a c t a t e  p roduc t ion .  

3. S i m i l a r  t e n s i o n  c o s t  sugges t s  u n a l t e r e d  k i n e t i c s  OF c ross -b r idge  
tu-nover  du r ing  c o n t r a c t i o n  i n  hype r t roph ic  d e t r d s o r .  

1 l .  ?etrusor  muscle has  a h igh  c a p a c i t y  t o  produce f o x e  a t  low Po>. This  
n;ay be r e l a t e d  t o  a t  a c t i v a t i o n  of  l a c t a t e  product,i:m and a dccreased  
e n e r ~ y  demand d u r i n g  c o n t r a c t i o n .  

5. Hypvxla provokes d i f f e r e n c e s  i n  c o n t r a c t i J e  behaviour  he tween normal 
and hyper t roah ic  d e t r u s o r .  
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U R O D Y N A M I C  CHARACTERISTICS D U R I N G  ANIMAL HYPNOSIS 

1 N  T H E  R A B B I T  

AIMS OF S T U D Y  

Tn a n i m a l  e x p e r i m e n t s  a s s e s s i n g  t h e  v e s i c o u r e t h r a l  f u n c t i o n ,  i t  i s  

d e s i r a b l e  to k e e p  t h e  m i c t u r i t i o n  r e f l e x  i n  a p h y s i o l o g i c  s t a t e .  Most 

a n e s t h e t i c  u s e d  t o  i m m o b i l i z e  t h e  a n i m a l s  t e n d  t o  s u p p r e s s  t h e  m i c t u -  

r i t i o n  r e f l e x .  An a l t e r n a t i v e  m e a n s  i s  d e c e r e b r a t i o n .  H o w e v e r ,  a 

d e c e r e b r a t e d  a n i m a l  i s  n o t  e a s i l y  p r e p a r e d .  I n s t e a d  o f  a n e s t h e s i a  o r  

d e c e r e b r a t i o n ,  w e  a p p l i e d  a n i m a l  h y p n o s i i ' t o  r a b b i t s  f o r  i m m o b i l i z a -  

t i o n .  The p r e s e n t  s t u d y  d e m o n s t r a t e s  t h e  u r o d y n a m i c  c h a r a c t e r i s t i c s  

d u r i n g  a n i m a l  h y p n u s i s .  I n  a d d i t i o n ,  t h e s e  u r o d y n a m i c  c h a r a c t e r i s t i c s  

w e r e  c o m p a r e d  w i t h  t h o s e  u n d e r  a n e s t h e s i a .  

M A T E R I A L S  A N D  METHODS 

T w e n t y  m a l e  r a b b i t s  w e i g h t i n g  2 . 5  t o  3.0kg w e r e  u s e d .  A n i m a l  h y p n o s i s  

w a s  p r o d u c e d  by  p l a c i n g  t h e  r a b b i t  o n  i t s  b a c k  a n d  r e s t r a i n i n g  i t  i n  

a V - s h a p e  t r o u g h  a n d  m a i n t a i n i n g  i t  t h e r e  u n t i l  i t  r e l a x e d .  U n d e r  
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h y p n o s i s ,  c y s t o r n e t r y  w a s  p e r f o r m e d  b y  t h e  s u p r a p u b i c  r o u t e .  The  e x -  

t e r n a l  s p h i n c t e r  EMG w a s  r e c o r d e d  s i m u l t a n e n u s l y  w i t h  b l a d d e r  p r e s -  

s u r e  u s i n g  a n e e d l e  e l e c t r o d e .  The u r e t h r a l  p r e s s u r e  p r o f i l e  w a s  a l s o  

m e a s u r e d  d u r i n g  h y p n o s i s .  T h e s e  m e a s u r e m e n t s  w e r e  r e p e a t e d  u n d e r  

a n e s t h e s i a  i n d u c e d  b y  i n t r a v e n o u s  p e n t a b a r b i t d l  i n j e c t i o n ( 3 G m ~ / k g ) .  

RESULTS 

I n  t i l e  r a b b i t ,  h y p n o s i s  b e g a n  w i t h i n  1 m i n  a n d  l a s t e d  f o r  3 0  t o  4 0  

m i n .  D u r i n g  h y p n o s i s ,  i n s e r t i o n  o f  c a t h e r t e r ,  p r i c k i n g  w i t h  a n e e d l e  

e l e c t r o d e  a n d  s u p r a p u b i c  p u n c t u r e  d i d  n o t  i n t e r r u p t  t h e  i m m o b i l i t y .  

I i r o d y n a m i c  s t u d y  u n d e r  a n i m a l  h y p n o s i s  showed  t h a t  a s  b l a d d e r  v o l u m e  

i n c r e a s e d ,  t h e  s p h i n c t e r  EMG a c t i v i t y  i n c r e a s e d  a n d  t h a t  t h e  EMG 

a c t i v i t y  c e a s e d  w i t h  b l a d d e r  c u n t r a c t i o n ( F i g . l A ) .  B l a d d e r  c o n t r a c t i o n  

c o i n c i d e d  w i t h  t h e  e x p u l s i o n  o f  s a l i n e  f r o m  t h e  u r e t h r a l  m e a t u s .  

Max ima l  h l a d d e r  p r e s s u r e  d u r i n g  m i c t u r i t i o n  w a s  23.5'8.0mmHg. M a x i m a l  

b l a d d e r  c a p a c i t y  a t  w h i c h  t h e  m i c t u r i t i o n  r e f l e x  o c c u r r e d  w a s  

4 1 . 4 + 2 2 . 3 m I .  ENG a m p l i t u d e  w a s  1 1 0 + 4 9 U V .  P e n t o b a r b i t a l  r p d u c e d  t h e  

a m p l i t u d e  o f  s p h i n c t e r  EMG t o  t h e  v a l u e  o f  1 1 . 0 ? 8 . 1 1 ! V .  F u t h e r m o r e ,  

s a l i n e  i n f u s e d  i n t o  b l a d d e r  l e a k e d  p a s s i v e l y  f r o m  t h e  u r e t h r a l  

m e a t u s ( F i g . l B ) .  T h u s ,  t h e  m i c t u r i t i o n  r e f l e x  d i d  n o t  o c c u r  u n d e r  

p e n t o b a r b i t a l  a n e s t h e s i a .  The  u r e t h r a l  p r e s s u r e  p r o f i l e  c o u l d  b e  mea- 

s u r e d  d u r i n g  a n i m a l  h y p n o s i s ( F i g . 2 . 4 ) .  The  m a x i m a l  c l o s u r e  p r e s s u r e s  

w e s e  87.618.2mmHg u n d e r  h y p n o s i s  a n d  58.3+2.36mmHg u n d e r  a n e s t h e s i a .  

T h u s ,  p e n t o b a r b i t a l  s i g n i f i c a n t l y  d e p r e s s e d  t h e  p r e s s u r e  p r o f i l e  

( F i g .  2B) 

C O N C L U S I O N  

The  p r e s e n t  s t u d y  d e m o n s t r a t e d  that u n d e r  a n i m a l  h y p n o s i s  i n  t h e  

r a b b i t ,  c y s t o m e t r o g r a m  f r o m  t h e  s t o r a g e  t o  t h e  v o i d i n g  p h a s e ,  p he e x -  

t e r n a l  s p h i n c t e r  E M G  a n d  t h e  u s e L t i r a 1  p r e s s u r e  p r o f i l e  w e r e  c o m p l e t e -  

l y  e v a l u a t e d .  I n  c o m p a r i s o n  w i t h  b l a d d e r  and  s p h i n c t e r  a c t i v i t y  u n d e r  

p e n t o h a r - F i L a l ,  a n i m a l  h y p n o s i s  w a s  d e m o n s t r a t e d  t o  a f f o r d  a m o r e  

p h y s i o l o g i c  s t a t e .  T h e r e f o r e ,  t h i s  m e t h o d  s e e m s  t o  b e  u s e f u l  f o r  11ro-  

d y n a m i c  s t u d i e s  i n  a n i m a l  e x p e r i m e n t s .  
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THE B L A D D E R  CODLING R E F L E X :  CHARACTERISATIDN OF A F F E R E N l  

MECHANISMS 

AIMS OF STUDY 
Subjects with sensory urge problems of ten experience aggravation of symptoms when 
cooled. Cooling a l so  a f f e c t s  the motor behaviour of the bladder. Pat ients  with 
neuropathic, hyperreflexive bladders typ ica l ly  present bladder contract ion a t  in-  
s t i l l a t i o n  of small volumes of ice-water (Bors' ice-water t e s t ) .  Studies in pro- 
gress a t  our c l i n i c  indicate  t h a t  the urodynamic diagnosis may be ref ined by syste-  
matic use of bladder cooling. To b e t t e r  understand the neuronal mechanisms under- 
lying the cooling e f f e c t  we have recent ly  i n i t i a t e d  an experimental study i n  the 

ca t .  Findings so f a r  demonstrate t h a t  bladder cooling e l i c i t e s  a re f lex  contract ion 
of the detrusor  and t h a t  other  a f fe ren ts  than those associated with bladder tension 
receptors  (Fal l  e t  a l .  1987) a re  involved. The present study f u r t h e r  del ineates  the 
a f fe ren t  mechanisms of the bladder cooling re f lex .  

METHODS 

Female c a t s ,  anaesthet ized with a -ch lora lose  (55 mg/kg), were used f o r  the experi-  
ments. The urethra  and the bladder neck were exposed ex t raper i tonea l ly .  Two cathe- 
t e r s  were inser ted in to  the bladder through a s l i t  i n  the urethra ,  about 5 mm from 
the bladder neck. One ca the te r  was used f o r  pressure recordings, the other  f o r  
infusions of small volumes of s a l i n e  a t  d i f f e r e n t  temperatures. A t h i r d  ca the te r  
in  the urethra allowed urethral  perfusion in the d i s t a l  d i rec t ion .  Evoked ef fe ren t  
and a f f e r e n t  nerve a c t i v i t y  was recorded simultaneously from pelvic nerve f i laments .  
A small bladder branch was divided proximally t o  the vesical  parasympathetical 
ganglia and s p l i t  in to  several thin f i laments  f o r  s ingle-  and mult i -uni t  recordings. 
Proximal and d i s t a l  filaments were mounted on  separate  e lectrodes in a paraff in  o i l  
bath. The nerve s igna ls  were amplified, r e c t i f i e d  and integrated w i t h  a time con- 
s t a n t  of 1.1 s.  They were displayed together  with the bladder pressure recording 

on a char t  recorder and s tored with a DC tape recorder. In some cases the hypo- 
g a s t r i c ,  pelvic and pudendal nerves were exposed b i l a t e r a l l y  and t ransected d u r i n g  

the course of the experiments. Xylocaine ( 2 % )  and menthol (0 .01%) solut ions were 
i n s t i l l e d  in to  the bladder in order t o  i n t e r f e a r  with the bladder afference.  
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RESULTS 
A bladder cooling re f lex  could be evoked :I:/ c i t l i e r  bladder or  urethral  cooling. The 
bladder e l i c i t e d  component o f  the  reflG:x ~ i : :  rzvers ib ly  depressed by in t raves ica l  
i n s t i l l a t i o n  o f  the  local  anaes the t ic  Xylocaine and el iminated by s e l e c t i v e  bladder 
denervdtion. The r e f l e x  remained unchanged a f t e r  b i l a t e r a l  hypogastric nerve t ran-  
sect ions b u t  was abolished by t ransec t ions  o f  the  pelvic  nerves. The cooling re f lex  
evoked from t h e  d i s t a l  urethra  survived a l l  these manipulations. This component was 
abolished by pudendal nerve t ransec t ions .  The threshold temperature f o r  the cooling 
r e f l e x  was about 3OoC i n  our experimental s i t u a t i o n s .  This high threshold tempera- 
t u r e  seems t o  preclude t h a t  nociceptors a r e  involved. From a c l i n i c a l  point of view 
i t  i s  noteworthy t h a t  a s izeable  cool ing r e f l e x  was evoked by infusa tes  a t  room 
temperature (20-22OC). The cooling re f lex  was grea t ly  exaggerated by in t raves ica l  
i n s t i l l a t i o n  of menthol, a d r u g  t h a t  s e l e c t i v e l y  enhances the  s e n s i t i v i t y  o f  cuta-  
neous cold receptors  (Hensel and Zotterman 1951). 

CONCLUSIONS 
The bladder cooling re f lex  i s  evoked by bladder and urethral  receptors  with a f f e r -  
en t  f i b r e s  i n  the  pelvic  and pudendal nerves. The responsible  receptors  have pro- 
p e r t i e s  s i m i l a r  t o  cutaneous r r l d  receptors .  Bladder tension receptors  o r  nocicep- 
tors a r e  not d i r e c t l y  involv-?b:. l l i r !  s p e c i f i c  receptor  or ig in  and high s e n s i t i v i t y  
of the cooling r e f l e x  suggest t f d t  temperaturc s t imulat ion might be of value i n  

urodynamic assessments. 
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EXPERIMENTAL MODELS OF REFLEX CONTRACTILE 
ACTIVITY IN RABBITS. 

AIMS OF STUDY 

Uninhibited bladder contractions are closely associated with several forms of bladder 

dysfunction including outlet obstruction and neurogenic bladder. In addition, they can also 

occur in the absence of any known dysfunction. In order to develop effective therapies for 

this form of reflex contractile activity, it is important to create experimental models which 

demonstrate uninhibited bladder contractions. In this study we created two types of 

experimental models which displayed a high degree of reflex contractile activity in rabbits. 

One of them was produced by In the other model a 

somatovesical reflex was induced by perineal touching or pinching. We investigated the 

characteristics of these two types of bladder excitatory reflex activities. 

a distal urethral occulusive ligation. 
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MATERIALS AND METHODS 

Male New Zealand White rabbits were anesthetized with ketamine/xylazine. Intravesical 

and intra-abdominal pressures were monitored simultaneously using transducer-tipped 

catheters. In the first series of experiments we investigated the possibility that a typical 

somatovesical reflex could be produced in rabbits. touching or 

pinching of a localized area of the perineal skin was used. For the second experiment the 

distal portion of the urethra was ligated tightly with 4-0 silk . creating urethral occulusion (of 
the anesthetized rabbit). In some animals the penis was injected with 2% lidocaine (s.c.) near 

the Ligation for local anesthesia, In the third group of animals the prostatic portion of urethra 

was ligated with 4-0 silk. lntravesical pressure was monitored without saline into the bladder 

to avoid the influence of bladder contractions secondary to bladder filling. 

Ten to twenty seconds of 

Some experiments were performed in acute spinal rabbits. Spinalization was performed 

by cutting the spinal cord at the level of the intervertebral space C6-C7 under pentobarbital 

anesthesia. After 2 hours reflex bladder contractions were initiated by perineal pinching or 

distal urethral ligation as described above. The effect of the following drugs (iv) on reflex 

contractile activity was determined: hexamethonium (20 mg/kg), atropine (1  mg/kg), 

phentolamine (1 mg/kg), and propranolol (1 mg/kg). 

RESULTS 
Pinching of the perineal skin elicited rapid phasic contractions having an amplitude of 

approximately 10 to 20 cm H20. Hexamethonium (iv), suppressed the amplitude of the induced 

spontaneous bladder contractions by over 90%, thus, indicating that these contractions were 

mediated through a neurogenic reflex. Atropine (i.v.) diminished these contractions by 

approximately 60%, indicating that this reflex contraction was mediated primarily through 

muscarinic stimulation. These contractions could also be observed in all rabbits with spinal cord 

transection, thus, confirming that this reflex was organized at the spinal level. There was no 
relationship between intra-abdominal and intravesical pressure. Neither model produced a 

significant increase in abdominal activity as reflected by intra-abdominal pressure activity. 

Spontaneous rhythmic contractions (I0 to 20 cm H20 in amplitude, 2 to 4 contractions 

per minute ) began between 10 to 30 min. after distal urethral ligation, and continued 

throughout the study (at least 3 hours). Similar to that described above, hexamethonium (i.v.) 

virtually abolished the contractile activity while atropine suppressed the contractile activity by 

approximately 60%. Neither phentolamine nor propranolol had any effects on spontaneous 

contractions. Unlike the contractions induced by perineal pinching, the rhythmic contractions 

initiated by urethral Ligation were eliminated by spinal section, indicating that supraspinal areas 

were probably involved in this reflex. Local aneasthsia of the penis around the ligation did not 

inhibit the spontaneous contractions. This indicated that spontaneous contractions were not 

produced by penile pain or sensation but by urethral occulusion. Intra-abdominal ligation of 
the proximal urethra caused no spontaneous contractions. 

CONCLUSIONS 

I )  Pinching of the perineal skin induced phasic bladder contractions which may be organized 

through a neurogenic reflex at the spinal level. 

2) Distal urethral ligation caused rhythmic bladder contractions which may he probably due to a 

supraspinal reflex. 
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3) In both types of contractile reflexes, hexamethonium (i.v.) abolished the activity by over 

90%. Atropine (i.v.) diminished contractions by approximately 60%, thereby, suggesting 

the possibility of a noncholinergic component to these contractions. 

4) We were able to produce uninhibited bladder contractions, physiologically, using both 

experimental models (probably via a neurogenic reflex). Therefore, these models would 
be useful in developing more effective therapies for hyperreflexic bladders ; such 

therapies might include i.v. drug administration, intravesical instillation or neural blocks. 

62 K K S e t h i a ,  J C S m i t h ,  A F B r a d i n g  

Depar tments  of Urology and Pharmacology, Oxford,  U K  

THE ROLE OF THE M I C T U R I T I O N  REFLEX ON UNSTABLE BLADDFR 
CONTRACTJONS I N  THE M I N I P I G  

AIMS OF STUDY 

A A n a e s t h e s i a  or s e c t i o n  of s e l e c t e d  s p i n a l  r o o t s  h a s  been used  t o  t r e a t  b l a d d e r  
i n s t a b i l i t y .  W h i l s t  it. u n d o u b t e d l y  r e d u c e s  or a b o l i s h e s  u n s t a b l e  c o n t r a c t i o n s  
i n  some p a t i e n t s ,  i n  o t h e r s  t h e r e  i s  no  symptomat ic  o r  o b j e c t i v e  improvement.  
Thus t h e  i m p o r t a n c e  of a n  i n t a c t  m i c t u r i t i o n  r e f l e x  i n  m a i n t a i n i n g  i n s t a b i l i t y  
r e m a i n s  u n c l e a r .  Two a n i m a l  models  of t h e  u n s t a b l e  b l a d d e r  have  been 
d e v e l o p e d  i n  o u r  l a b o r a t o r y ;  i n  one  of t h e s e  t h e  i n s t a b i l i t y  is a s s o c i a t e d  w i t h  
b l a d d e r  o u t f l o w  o b s t r u c t i o n ,  w h i l s t  t h e  o t h e r ,  p roduced  by  t r a n s e c t i n g  t h e  
b l a d d e r ,  may more c l o s e l y  r e p r e s e n t  t h e  i d i o p a t h i c  u n s t a b l e  b l a d d e r .  
t h e r e f o r e  i n v e s t i g a t e d  t h e  effect  of s p i n a l  n e r v e  root  s e c t i o n  on t h e  t w o  
t y p e s  of u n s t a b l e  b l a d d e r .  

HEiHODS 

Exper iments  were performed on 7 m i n i p i g s  a l l  of whom had pr:,ven b l a d d e r  i n s t a b i l i t y .  
( 4  d u e  t o  o u t f l o w  o b s t r u c t i o n ,  3 a f t e r  t r a n s e c t i o n ) .  A wide  l u m b o s a c r a l  
l aminec tomy was per formed and t h e  n e r v e  roots t o  t h e  b l a d d e r  were  i d e n t i f i e d  
by t h e  e f f e c t s  of t h e i r  e l e c t r i c a l  s t i m u l a t i o n  on in t raves i ! :a l  p r e s s u r e .  
The p e r s i s t e n c e  of abnormal  c o n t r a c t i o n s  u n d e r  l i g h t  g e n e r a l  a n a e s t h e s i a  was 
c o n f i r m e d .  F i l l i n g  cys tomet rograms were t h e n  per formed a f t e r  s e r i a l  s e c t i o n  
of t h e  r e l e v a n t  n e r v e  r o o t s .  The f r e q u e n c y  and a m p l i t u d e  of t h e  c o n t r a c t i o n s  
was r e c o r d e d .  

RESULTS 

As t h e  b l a d d e r  c o n t e n t  r o s e  from 25 to 100% of i t s  c a p a c i t y  t h e  a m p l i t u d e  of  
t h e  u n s t a b l e  c o n t r a c t i o n s  r o s e  by 2983 i n  t h e  o b s t r u c t e d  a n i m a l s  b u t  by o n l y  
108% i n  t h e  t r a n s e c t e d  animals ( p <  0.D11. F o l l o w i n g  s e c t i o n  of a l l  t h e  
nerve roo ts  +heL i n f l u e x e d  b l a d d e r  func t ion ,  x n s t a b l e  c o n t r a c t i o n s  p e r s i s t e d  
i n  b o t h  g r o u p s .  However t h e  r ise of a m p l i t u d e  w i t h  i n c r e a s i n g  b l a d d e r  conten t .  
f e l l  to 55% i n  t h e  t r a n s e c t e d  g r o u p  INS), and 69% i n  t h e  o b s t r u c t e d  group ( p i 0 . 0 1 ) .  
T h i s  change  was l a r g e l y  e x p l a i n e d  by d e n e r e a t i o n  c a u s i n g  a s i g n i f i c a n t  i n c r e a s e  
i n  t h e  a m p l i t u d e  of t h e  c o n t r a c t i o n s  a t  low b l a d d e r  c o n t e n t .  

We have  

CONCLUSIONS 

We c o n c l u d e  t h a t  a n  i n t a c t  m i c t u r i t i o n  r e f l e x  d o e s  have  a role i n  s u p p r e s s i n g  
u n s t a b l e  b l a d d e r  c o n t r a c t i o n s .  The f a c t  t h a t  a f l . e r  d e n e r v a t i o n  t h e  s i z e  of t h e  
c o n t r a c t i o n s  s t i l l  i n c r e a s e s  w i t h  i n c r e a s i n g  b l a d d e r  c o n t e n t  suggests t h a t  t n e  
&-n;nplitude of a d e t r u s o r  c o n t r a c t i o n  depends  upon t h e  d e g r e e  t o  whicn i t  is  
s t r e t c h e d .  F u r t h e r  i n  v i t r o  e x p e r i m e n t s  are b e i n g  per formed t o  c l a r i f y  this 
r e l a t i o n s h i p .  
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63 A. Malmgren, B. Uvelius, K.-E. Andersson and P.O. Andersson 

Depts of Clinical Pharmacology, Physiology and Urology, University of Lund, 
Sweden 

DISAPPEARANCE OF BLADDER INSTABILITY IN RATS AFTER 
REMOVAL OF INFRAVESICAL OUTFLOW OBSTRUCTION 

AIMS OF STUDY 
Unstable bladder contractions are common in patients with bladder outflow obstruction, e.g., 
due to prostatic enlargement. After prostatectomy, the bladder instability persists in 

approximately 25 % of the patients (Abrams, 1978) Partial bladder outflow obstruction in the 

rat leads to bladder hypertrophy, bladder instability (Malmgren et a1 1987a). and to altered 

micturition patterns. The obstructed rat bladder is characterized by a rightward shift of the 

frequency-response relation obtained by electrical field stimulation in vitro, and by a 

diminished contractile response to exogenously applied substance P compared to controls. The 

response to carbachol is unaitered.The present investigation was performed in order to follow 

the bladder function cystometrically after relief of the outflow obstruction and to examine the 

contractile responses in such bladders in vitro. 

METHODS 

A partial obstruction of the urethra in female rats (weight 200 g) was obtained by a silk 

ligature. After six weeks cystometrical investigations of the bladder and recordings of 

micturition volumes and intervals were performed. In some obstructed rats the urethral 

ligature was removed. The rats were then divided into two groups and cystometricai 

investigations were performed 1 ,  3, 5 and 2, 4, 6 days, respectively, after removal of the 

ligature. On day 14 the rats were killed, the bladder removed and bladder strips were 

dissected out. The strips were mounted in isolated organ baths and isometric tension was 

recorded on exposure to carbachol (cumulative addition), substance P (non-cumulative addition) 

and during electrical field stimulation in the presence and absence of scopolamine. 

RESULTS 

Fourteen days after removal of the ligature, the bladder weight had decreased to half the 

weight of obstructed bladders. 

Cystometrical recordings revealed bladder instability in all obstructed rats (mean amplitude of 

spontaneous contractions > 15 cm H#). After removal of the ligature the instability decreased 

and after 7 days it had disappeared completely. At this time the micturition pattern had 

returned to normal and the micturition pressure had decreased to half of that obtained in the 

presence of the ligature. However, in vitro experiments showed that the maximal response to 
electrical stimulation (Em=) was significantly larger in previously obstructed bladders than 

in controls, whereas the slopes of the frequency-response curves were similar. 
However, in the presence of scopolamine, the Em, was significantly lower in 

previously obstructed bladder strips than in controls. Moreover, the contraction- 

response relation to carbachol showed a significant leftward shift in strips from 

previously obstructed bladders compared to controls, the ECso-value being more than ten 

times lower in previously obstructed bladders than in controls. The maximal responses 

were similar. The responses to substance P were similar in control and previously 

obstructed bladder muscle. 

CONCLUSION 

Removal of the urethral ligature in obstructed rats led to the development of 
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supersensitivity to carbachol and to electrical field stimulation in the urinary 

bladder. The mechanisms behind this supersensitivity cannot be readily explained from 

the present data. However, during cystometrical investigations in obstructed rats 

muscarinic receptor blockade by atropine led to a decreased micturition pressure, 

whereas no effects could be seen on the bladder instability (Malmgren 1987b). Thus, the 

fact that the instability disappeared after removal of the urethral ligature despite 

the developed supersensitivity to carbachol, clearly supports the view that the 

instability is not mediated by cholinergic neurons. The instability may rather be due 

to an increased myogenic activity of the smooth muscle cells. 
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64 H.D. Flood, J . V .  Downie and S.A. Awad 

Department of Urology, Dalhousie University, Halifax, If. S .  
Canada 

HYPOGASTRIC EERVE-EVOKED COUSTRICTIOBS OF THE HALE FELIUE 
R E A B ~ E I ~ T E R  AFTER CHBOBIC CAUDA EQUIBA LESIOB. 

v 
The phenomenon of "isolated distal sphincter oktruction" is conrmonly s e n  on 

videourodynamic testing in patients with vesicourethral lower motor neuron lesions 
(conus, cauda equina or sscral roots). Suggested mechanisms include adrenergic 
s m t h  mscle supersensitivity (Sunder et al, 1978; Koyanagi, 1978) sympathetic 

dysynnergia (Aarad and Downie, 1978) and fibrosis of the rhabdosphincter (Bauer. 
1977). However, autonomic re-innervation of the somtically-denervated feline 
rhabdosphincter has been denonstrated ultrastructurally (Elbadawl and Atta, 1986) 
naking this another possible mechanism. M investigated this possibility in a 

feline model of vesicourethral lower motor neuron lesion. 

l!JmDlE 
llature mle cats were subjected to bilateral whole root sacral rhizotomy from S7-3  

or SZ-=. Twelve weeks later, under chloralose anaesthesia, the preprostatic urethra 
was cannulated 1 cm above the prostate and perfused antegradely. The hypogastric 
nerves (EGU) were stimulated at 0.5-50 Bz and urethral pressure responses recorded. 
laismEi 
Bormlised frequency-respanse curves and man naximun responses (absolute pressure) 
in chronically-treated <n=ll) and neurally-intact cats (n=12) were not 
significantly different. After prazosin (0.2 %/kg i.v.) however, there was a 

sigificantly greater residual pressure response seen at frequencies above 5 Bz 
(p<0.005) in the chronically-treated cats. Furthernore, dose-response curves of 

urethral pressure responses evoked by EGB stimulation after prazosin showed that in 
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chronically-treated cats (n=9) this response was truly prazosin-resistant amunting 

to 14.7 * 2.9% of control at 10 Fiz and 28.2 * 4.92 of control at 20 Hz. Atropine 
(0.5nglkg i.v) caused a significant reduction in this prazosin-resistant component 

only at 20 Hz (to 21.9 * 4.7% of control, p<0.005). In the cats with S2-3 lesions 
(n=4) the prazosinlatropine-resistant component of the response was significantly 

luwer at both 10 (6.8 f 2.7% of control, p<0.025) and 20 (8 .8  f 3% of control) Hz. 
In addition, the only chronically-treated cat Who did not show a prazosinlatropine- 
resistant conponent was in this group and this cat was also the only animal to show 
any recovery of the micturition reflex. After both types of chronic lesion 

yohimbine CG.2 I&& i.v.1 did not. rseuucs the pr%zo=ini'ntrapins-resistunt corapanent 
further. Gallamine C2wlkg i.v.1 or the mre selective skeletal muscle blocker 
atrocuriun (0.25 mg/& i.v.) usually abolished this component as did hexamethoniun 
(5-10% i.a.). Acute treatment with 6-hydroxydopamine (20 mg/kg i.a.) significantly 
reduced the a-adrenergic component but did not affect the prazffiinlatropine- 
resistant component of the response. Some of the frequency-response characteristics 

of the prazosinfatropine-resistant component (rapid "on" and "off' response, 
frequency-dependent twitch response) were similar to those observed after pudendal 

nerve stimulation using the same preparation in neurally-intact cats, Finally, 
pressure profilomtry carried out during HGE stimulation at 10 or 20 fIz showed that 
the prazmin/atropine-resistant conponent of the response was maximal in that 

region of the feline urethra where the bulk of the rhabdosphincter is located. - 
We conclude that sympathetic activation of the rhabdosphincter can occur after 
chronic sacral rhizotomy and does so via chulinergic postganglionic neurons acting 
at nicotinic receptors. This effect requires a complete or near-complete lesion of 

the appropriate sacral roots. This may explain the failure of a-adrenolytic therapy 
in some cases of isolated distal sphincter obstruction seen after vesicourethral 

lower mtor neuron lesions. 
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65 K.Sugaya, O.Nish izaxa ,  'T.Kohama, N.S::imoda and S.Tsuchida 
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THE EFFECT OF TRANSPLANTATION OF ADRENAL GLAND TO THE SACRAL 
SPISAL CORD ON THF, BLADDER AND URETHRAL FUNCTION I N  THE SPlNAL 
CAT 

AIMS OF S'TUDY 

I n  our  p rev ious  s t u d y ,  t h e  pon t ine  m i c t u r i t i o n  c e n t e r  (PMC), from where e l e c t r i c a l  
stimulation evoked m i c t u r i t i o n ,  is loca ted  t o  t h e  nuc leus  locus  coe ru leus  a lpha  

(LCa) i n  t h e  c a t  (Sugaya et 31.1. Some of neuroIis i n  t he  LCa is known t o  c o n t a i n  
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n o r a d r e n a l i n e  as a t r a n s m i t t e r ,  and  p r o j e c t  t o  the s a c r a l  i n t e r m e d i a t e  g r a y .  On 

t h e  o t h e r  hand ,  n e u r u p h y s i o l o g i c a l  r e s u l t s  s u g g e s t  t h a t  n e u r o n a l  s u b s t r a t e s  f o r  

d e t r u s o r - s p h i n c t e r  c o o r d i n a t e d  m i c t u r i t i o n  may n o t  e x i s t  e n t i r e l y  w i t h i n  t h e  

s p i n a l  c o r d  (Galeano  e t  a l . ) .  T h e r e f o r e ,  i t  i s  t h u u g h t  t h a t  n e u r o n s  i n  t h e  LCa 

i n h i b i t  t h c  s a c r a l  s o m a t i c  n e u r o n s  i n n e r v a t i n g  t h e  e x t e r n a l  u r e t h r a l  s p h i n c t e r  

m u s c l e  v i a  i n h l b i t o r p  n e u r o n s  o r  d i r e c t l y  d u r i n g  b l a d d e r  c o n t r a c t i o n  by 

n o r a d r e r i a l i n e  a s  a t r a n s m i t t e r .  I n  t h i s  s t u d y ,  t h e  e f f e c t  o f  t r a n s p l a n t a t i u n  o r  

a d r e n a l  m e d u l l a  t h a t  c o n t a i n  c a t e c h o l a m i n e  s e c r e t o r y  c e l l s  t o  t h e  sacral s p i n a l  

c o r d  on  t h e  b l a d d e r  and  u r e t h r a l  f u n c t i o n  was i n v e s t i g a t e d  i n  t h e  s p i n a l  cat a t  

l o v e r  t h o r a c i c  l e v e l .  

MATERIALS AND METHODS 

T h i s  s t u d y  was based  on  d a t a  o b t a i n e d  from e i g h t  l e n a l e  c a t s  weighing  1 .7-2 .9kg .  

Under nembuta l  a n e s t h e s i a ,  taniinectomy was per formed t o  e x p o s e  t h e  T13 and 51-3 

c o r d  s e g m e n t s .  A f t e r  i n c l s i o n  of t h e  a u r a ,  T13 c o r d  scgment was c o m p l e t e l y  t i e d  

w i t h  0 s i l k .  I n  5 o f  t h e s e  e i g h t  s p i n a l  cats ,  r i g h t  a d r e n a l  g l a n d  was removed 

r e t r o p c r i t o n e a l l y  t o  make b l o c k s  (1-1.5 mm3)  of a d r e n a l  medul la .  T h r e e  b l o c k s  were 

a u t o g r a f t e d  i n t o  t h e  g r a y  matter of t h e  S1-2 c o r d  s e g m e n t s  t h r o u g h  t h e  d u r a  and  

d o r s a l  f u n i c u l u s ,  and  3-5 b l o c k s  were p l a c e d  between Lhe dura and t h e  s u r f a c e  of 

t h e  s a c r a l  s p i n a l  c o r d .  The o t h e r  3 c a t s  had sham o p e r a t i o n s  o n  t h e  s a c r a l  s p i n a l  

c o r d  and a c t e d  a s  cont.ro1s.  Tn u n a n e s t h e t i z e d  c o n d i t i o n ,  r e s i d u r a l  volume i n  t h e  

b l a d d e r  b e f o r e  c y s t o m e t r y ,  c y s t o m e t r o g r a n  a n d  t h e  electri imyiigram (EMG) o f  t h e  

e x t e r n a l  u r e t h r a l  sphinct.er musc le  were e v a l u a t e d  e v e r y  weeks a f t e r  o p e r a t i o n .  

After e i g h t  i i ~ ~ e k s ,  a n i m a l s  were s a r r i f i e d  a n d  t h e  sacrdi c o r d  s e g m e n t s  w e r e  

examiner' h i s t o l o g i c a l l y .  

RESULTS 

A f t e r  o n e  week o p c r a t i o n ,  c y s t o m e t r o g r a m s  and  t h e  EMGs of t r a n s p l a n t e d  and  c o n t r o l  

c a t s  showed weak b l a d d e ~ r  c o n t r a c t i o n s  ar id  weak a c t i v i t i e s  of t h e  s p i i i n c t e r  

muscles, and d e t r u s o r - s p h i n c t e r  d y s s y n e r g i a .  Tn t r a n s p l a n t e d  caLs, cys tometrograms 

and t h e  EMCs showed d e t r u s o r - s p h i n c t e r  c o o r d i n a t r d  m i c t u r i t i o n s  a f t e r  1.wo werks  ( 4  

c a t s )  o r  t h r e e  weeks (1 c a t ) .  T h i s  s y n e r g i c  p a t t e r n  c o n t i n u e d  u n t i l 1  s a c r i f i c e  a t  

e i g h t  weeks.  i n  t h e  c o n t r o l s ,  s y n e r g i c  p a t t e r n  was r e c o r d e d  f i r s t l y  a f t e r  t h r e e  

weeks ( 1  c a t )  o r  f o u r  weeks ( 2  cats) .  However, even  a f t e r  f o u r  weeks,  d e t r u s o r -  

s p h i n c t e r  c o o r d i n a t e d  a c t i v i t y  was u n s t a b l e ,  and t h e  d u r a t i o n  o f  it w a s  s h o r t  and  

f r e q u e n t l y  a b s e n t .  The r c s i d u r a l  voluines were 12 .9+12.8  311 and  19 .8k21.4  n i l  i n  s i x  

week t r a n s p l a n t e d  and  c o n t r o l  c a t s ,  r e s p e c t i v e l y .  The peak b l a d d c r  p r e s s u r e s  were 

38.3110.2 cmH20 and 42.0*5.9 id20 i n  s i x  week t r a n s p l a n t e d  and  c o n t r o l  cats ,  

r c s p e c t i v e l y .  T h e r e  were no  s i g n i f i c a n t  d i f f e r e n c e s  i n  r e s i d u r a l  volumes and peak 

b l a d d e r  g r e s s u r e s  b e t w e r n  t r a n s p l a n t e d  a n d  c o n t r o l  c a t s .  H i s t o l o g i c a l l y ,  

t r a n s p l a n t e d  t i s s u e s  e x i s t e d  i n  and on  t h c  S1-2 c o r d  segments .  

CONCLUSION 

Neuronal  mechanisms f o r  d e t r u s o r - s p h i n c t e r  c o o r d i n a t e d  m i c t u r i t i o n  were thclught t o  

e x i s t  i n  t h e  pons and t h e  s a c r a l  s p i n a l  co rd .  In t h e  p o n s ,  n e u r o n s  i n  t h e  PMC 

i n h i b i t o r i l l y  p r o j e c L  t o  t h e  p o n t i n e  u r i n e - s t o r a g e  c e n t e r  which c o r r e s p o n d  t o  t h e  

l a t e r a l  t egnien ta l  f i e l d  (Nish izawa e t  a l . ) .  In t h e  s a c r a l  s p i n a l  c o r d ,  p r o j e c t i n g  

f i b e r s  from t h e  PMC i n h i b i c  s o m a t i c  n e r r o n s  i n  t h e  Onuf's n u c l c u s  t h a t  i s  n~cleus 

ot o r i g i n  of t h e  p u d e n d a l  n e r v e .  However, n e u r o n s  i n  t h e  PMC c o n t a i r i  a t  least  two 

t r a n s m i t t e r s :  a c c t v l c h o l i i i e  and n o r a d r e n a l i n c l  ( S a k a i ) .  Our r e s u l t s  s u g g e s t  t h a t  
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n o r a d r e n a l i n e  c o n t a i n i n g  n e u r o n s  i n  t h e  PMC a c t  as onc of t h e  i n h i b i t o r y  

components of t h e  e x t e r n a l  u r e t h r a l  s p h i n c t e r  a c t i v i t y  d u r i n g  m i c t u r i t i o n  a t  t h e  

s a c r a l  s p i n a l  c o r d .  Moreover,  t r a n s p l a n t a t i o n  of a d r e n a l  medul la  t o  t h e  s a c r a l  

s p i n a i  c o r d  i s  t h o u g h t  t o  have  a p o s s i b i l i t y  of t r e a t m e n t  f o r  d e t r u s o r - s p h i n c t e r  

d y s s y n e r g i a .  
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EFFECT OF CEREBELLECTOFIY OFa PSFLES MICTURITION I N  THE 
EECESEBRATE DOG 

41MS OF STTJDY 

The p r e s e n c e  of  c e r e b e l l a r  i n f l u e n c e s  on m i c t u r i t i o n  i s  wide1.y r ecog-  

n i z e d ,  huwcvcr,  t h e  p r e c i s e  mode o f  a c t i o n  remains  c o n t r o v c r s i a l .  
I n  t h e  p r e v i o u s  e x p e r i m e n t a l  s t u d i e s  by a b l a t i o n  and e l e c t r i c a l  s t im- 
u l a t i o n  ( Chambers, 1 9 4 9 ;  Bradley  and Tcague ,  1 9 6 9 ;  M a r t n e r ,  1 9 7 5  1 ,  
t h r e e  t y p e s  o f  c e r e b e l l a r  i n f l u e n c e s  h a s  been r e p o r t e d  t o  b e :  sup- 
p r e s s i o n ,  enhancement ,  and e i t h e r  s u p p r e s s i o n  o r  enhancement depend- 
i n ?  on t h e  p r e v a i l i n g  b l a d d e r  t o n e .  To c l a r i f y  t h e  r o l e  o f  t h e  c e r e -  
be l lum on  b l a d d e r  and u r e t h r a l  s p h i n c t e r  f u n c t i o n s ,  i t  was c o n s i d e r e d  
o f  i n t e r e s t  t o  i n v e s t i g a t e  t h e  e n t i r e  r e f l e x  m i c t u r i t i o n  c y c l e  o f  t h e  
d c c c r c b r a t e  dog w i t h  c y s t o m e t r i c  and u r e t h r a l  s p h i n c t e r  E M G  s t u d i e s  
b o t h  b e f o r e  and a f t e r  c e r e b e l l e c t o m y .  
MATERIALS AND METHODS 
Eleven  s u p r a c o l l i c u l a r  d e c e r e b r a t e  dogs were used .  The b l a d d e r  p r e s -  
sure was measured w i t h  t h e  one channe l  o f  t h e  s u p r a p u b i c  doub le  
lumen c a t h e t e r  connec ted  t o  a S ta tham P S O  t r a n s d u c e r .  The u r e t h r a l  
s p h i n c t e r  EM(; was measured w i t h  t w o  wirc  e l e c t r o d e s  i n s e r t e d  i n t o  t h e  

u r e t h r a l  w a l l .  The dog i<as p l aced  i n  t h e  s t a n d i n g  p o s i t i o n  by  f i x i n g  
t h e  v e r t e b r a e  o f  t h e  t h o r a c i c  segments and p e l v i s  i n  a s t e r e o t a x i c  
i n s t r u m e n t .  The bony t e n t o r i u m  was removed f o r  fu tu r ' c  c e r e b e l l e c t o m y  
by t h e  u s e  o f  s u c t i o n .  
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A f t e r  t h e  a n e s t h e t i c  e f f e c t  wore o f f  i n  t h e  d e c e r e b r a t e  r f a t e ,  a se- 
r i c s  o f  expe r imen t s  was pe r fo rmed .  A s  a c o n t r o l  s t u d y ,  t h e  cys tornc t ry  
and u r e t h r a l  s p h i n c t e r  EMG were r e c o r d e d  d u r i n g  t h e  r e f l e x  m i c t u r i -  
t i o n  i n  r e sponse  t o  b l a d d e r  f i l l i n g .  A f t e r  ce rcbe l l ec to rny  cys tomet ry  
and u r e t h r a l  s p h i n c t e r  EMG was r e p e a t e d  d u r i n g  r e f l e x  m i c t u r i t i o n  
induced  by b l a d d e r  f i l l i n g .  The f o l l o w i n g  urodynamic p a r a m e t e r s  werc 
e v a l u a t e d :  t h r e s h o l d  volume, t h r e s h o l d  p r e s s u r e ,  c o n t r a c t i o n  p r e s s u r e ,  
vo ided  volume, v o i d i n g  t i m e ,  r e s i d u a l  volumc and a f t e r  v o i d i n g  con-- 
t r a c t i o n  b l a d d e r  p r e s s u r e .  

RESULTS 
I n  t h e  c o n t r o l  c o n d i t i o n s  and a f t e r  c e r e b e l l e c t o m y ,  r e f l e x  m i c t u r i -  
t i o n  w i t h  b l a d d e r  con t r ac t ion .  a r d  spasmodic  c o n t r a c t i o n s  o f  t h e  
u r e t h r a l  s p h i n c t e r  o c c u r r e d  when a c r i t i c a l  deg ree  of f i l l i n g  was 
r eached .  Cc rebe l l cc tomy however d i d  r e s u l t  i n  a s i g n i f i c a n t  d e c r e a s e  
i n  t h r e s h o l d  volume and t h r e s h o l d  p r e s s u r e  i n  t h e  c o l l e c t i n g  p h a s e ,  
and c o n t r a c t i o n . p r e s s u r e  and vo ided  volume i n  t h e  empty ing  phase .  I n  

1 0  o u t  o f  1 1  d o g s ,  a f t e r  v o i d i n g  b l a d d e r  c o n t r a c t i o n  w i t h  p r e s s u r e s  o f  
48.6+16.8cmH20(mean+S.D.)occurred i n  t h e  c o n t r o l  c o n d i t i o n  and was 
d e c r e a s e d  s i g n i f i c a n t l y  t o  p r e s s u r e s  o f  1 3 . 4 + 2 0 . 8 c m H , O  a f t e r  
c e r e b e l l e c t o m y (  D 0 . 0 1  ) .  

CONCLUSlON 
The p r e s e n t  r e s u l t s  show t h a t  t h e  c e r e b e l l u m  p l a y s  an  i n h i b i t o r y  r o l e  
i n  t h e  c o l l e c t i n g  phase  and a f a c i l i t a t o r y  r o l e  i n  t h e  e x p t y i n g  phase  
d u r i n g  t h e  r c f l e x  mic . tu r i ton  c y c l e  o f  t h e  d e c e r e b r a t e  dog. I t  i s  
i n t e r e s t i n g  t h a t  c e r e b e l l a r  i n f l u e n c e s  on t h e  lower u r i n a r y  t r a c t  
f u n c t i o n  seems t o  b e  d i f r e r e n t  betwcen t h e  c o l l e c t i n g  and cmptying 
p h a s e s .  F u r t h e r  s t u d y  w a i t s  conce rn ing  t h e  n c u r o t r a n s m i s s i o n  mechanism 
o f  t h e s e  e f f e c t s .  
The c l i n i c a l  s t u d y  by Leach e t . (  1 9 8 2  1 r e p o r t e d  t h a t  urodynamic 
m a n i f e s t a t i o n  i n  p a t i e n t s  w i t h  c e r e b e l l a r  a t a x i a  showed h y p e r r e f l e x i a  
and /o r  a c o n t r a c t i l e  b l a d d e r  and c o o r d i n a t e d  and /o r  d y s s y n e r g i c  
u r e t h r a l  s p h i c t e r .  They p o i n t e d  t h a t  t h e  v a r i a b i l i t y  o f  t h e  urodynamic 
f i n d i n g  i n  p a t i e n t s  o f  c e r e b e l l a r  a t a x i a  may b e  p a r t l y  e x p l a i n e d  by 
m u l t i f o c a l  involvement o f  t h e  ne rvous  sys t em.  Our r e s u l t s  i n  t h e  
d e c e r b r a t e  dog s u g g c s t  t h a t  a f o c a l  c e r e b e l l a r  d i s e a s e  p roduces  hype r -  
r e f l e x i  c b l a d d e r  and a c o o r d i n a t e d  u r e t h r a l  s p h i n c t e r .  
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ARE THERE LIMITATIONS TO PELVIC FLWR REHABILITATION IN FEMALE 

STRESS URINARY INCONTINENCE ? 

AIMS OF STUDY 

Pelvic floor rehabilitation is to date a well recognized way of treatment for fema- 

le stress urinary incontinence. We had already presented our good results Sandri 

(1986). Now as we got larger experience in this field, we want to find if there are 

some limitations to this treatment. Therefore we evaluated our results in order to 

better select patients before enrolling them in a time and cost consuming treatment. 

PATIENTS AND METHODS 

59 female patients (mean age 52yrs) complaining of stress urinary incontinence, aft 

er complete clinical, radiological and urodynamic investigations were submitted to 

pelvic floor rehabilitation. They were instructed to contract frequently perineal 

muscles, avoiding simultaneous contractions of other synergic or dyssynergic musc- 

les. They were also asked to try to stop urinary stream during each micturition. 

At follow up (min 4 max 26 mean 11 months)results were judged both subjectively by 

the patient and objectively with a pad test. 61% referred improvement while 39% 

remained unchanged. Perineometer showed improvement of vaginal contraction with a 

highly significant difference (p=0.002 using Student test for paired samples). 

RESULTS 

Age did not limit our results. No difference was found between patients less than 

60 yrs old and older ones (p=0.78 using X 1. Body weight did not influence our re- 

sults too. We found no difference between patients weighting less and more than 

70 Kgs ( ~ 4 . 1 8  using Fisher test). Even increase or decrease of more than 2 kgs of 

body weight during follow up showed no statistical difference (~~0.58 using X ). 
2 Duration of incontinence did not influence our results (p=0.34 using X ) although 

other Authors have found rehabilitation less effective with long duration of symp- 

toms Henalla (1986). We could not demonstrate difference among patients with diffe- 

rent colpocystourethrographic patterns. Demonstration of severe weakness of perine- 

a1 floor before treatment shown as a faible vaginal contraction (410 cmH20) at 

perineometer or reduced urethral closure pressure (a30 cmH20) at urethral pressure 

profile did not worsen our results significantly (p=O.13 and p=O.34 using Fisher 

test respectively). Previous surgical treatment for urinary stress incontinence 

reduced but not significantly our results (p=O.29 using Fisher test). 

Even detrusor instability, found in 12 patients associated to a defective urethral 

closure, wasn't a worsening factor (~=o.sQ usjng x'). Severity of urine loss, as 

found at the initial pad test, did not influence our results (p=0.60 using X 1. 

2 

2 

2 
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Those patients who were unable to stop micturition before starting the treatment 

obtained similar results (p=O.63 using Fisher test). Finally simultaneous treatment 

with topic estrogen did not significantly improve o u r  results in postmcnopausal 

patients (~~0.46 using Fisher test). 

CONCLUSIONS 

We were unable to find any limiting factor that could influence significantly the 

results of pelvic floor rehabilitation . Therefore we actually submit all females 
complaining of stress urinary incontinence to this treatment. We are now trying to 

perform more specific training of the perineal muscles using biofeedback technics 

in order to further improve our results. 
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WHO BREFITS E'RCiY PHYSIM?IERAEY? 

AIMS OF STUDY 
Pelvic  f l o o r  exercises  a r e  widely advocated i n  the management of genuine stress 
incontinence (GSI). Physiotherapy aims t o  increase the tone and power of the per i -  
u re thra l  s t r i a t e d  muscle, thereby improving i t s  occlusive ac t ion ,  and enhancing 
ure thra l  support. 
l i k e l y  t o  benef i t  from t h i s  treatment h a v e  y e t  to  be ident i f ied .  
a prospect ive study of the e f f e c t  of physiotherapy on women with urodynatnically 
proven GSI, and have ident i f ied  the good prognostic features .  
PATIENTS N4D METHODS 
Women complaining of incontinence underwent assessment including a symptom 
quest ionnaire ,  v i sua l  analogue scoring of lower urinary t r a c t  symptoms, videocysto- 

urethrography (VCU), one hour pad t e s t  and u r e t h r a l  pressure profilometry. 
consecutive women diagnosed by VCU as having GSI were t rea ted  with physiotherapy 
for  3 months. 
Pa t ien ts  were given a de ta i led  descr ipt ion of t h e i r  condition and the anatomy of 
the pe lv ic  f loor ;  they were examined vaginal ly  and were taught pe lv ic  f loor  

The success of physiotherapy is var iab le  but  those pa t ien ts  most 
We have performed 

45 

This was perfonned by one doctor  and a dedicated continence advisor .  
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exercises. Their competence a t  performing these exercises was confirmed. Patients 
were reviewed weekly and a f t e r  the course of therapy 
described above. 
those with persistent GSI i n  order to  define differences between them on the basis 

of their pre-treatment work up. 
RESULTS 
12 of the 45 women were cured and 33 had pers i s ten t  GSI. 
of symptomatic and urdynamic parameters and identified 5 where there was a sig- 
n i f ican t  difference between the two groups: menopausal age, duration of symptoms, 
visual analogue score of the symptom of stress incontinence (VAS s t r e s s ) ,  stress 
functional urethral  length (sFLTL) and stress maximum urethral  pressure (sMUP) . 
data was s t a t i s t i ca l ly  analysed (Table 1). 

‘Ihose l ike ly  to succeed with physiotherapy a re  pre-menopausal with a shorter 
duration of symptoms, lower score on the VAS s t r e s s ,  and be t te r  urethral  function 
during stress. Unfortunately the overlap between those cured and those with 
pers i s ten t  GSI is too great for  any one of these parameters to  be used alone 

Table 1 

were re-investigated as  
We divided our patients in to  two groups: those cured (VCU) and 

We assessedalarge number 

The 

No. Median 10th %ile 90th %ile M-W 

Menopausal age C 12 0 0 4 0.026 

Duration of C l@ 1.5 0.1 6.8 0.04 

s m  C 1w 11 5 22.6 0.043 
(4 GSI 3% 4 0 18 
s MUP C l(tx 36 9.4 ao 0.001 

( years ) GSI 33 2 0 11 

symptoms (years) GSI 32; 4 1 20 

(m H20) GSI 31* 0 0 42.8 

No. Mean SD SB-4 t test 
VAS s t r e s s  C 12 61.7 25.3 7.29 0.005 
( / loo)  GSI 31 84.7 17 3.05 

C=cured by physiotherapy GSITersistent GSI M-W=Mann Mhitney “=missing dats 

prospectively to predict  outcome. 
mean +/- one SD for those cured three parameters may be used in  conjunction (VAS 
s t r e s s ,  s FUL and s MUP). 
VAS stress < 87; s FUL > 5 nun; s MUP > 9.4 c m  H20. 
patients i n  our two groups who have none, some or a l l  of these pre-treatment 
characteristics. 

However taking the 10th and 90th cent i les  or the 

Thus, we  can se lec t  those with the following parameters: 
Table 2 shows the number of 

__ -- - - _. - - -_ 
able 2 k- a t i en t s  who have none, some o r  a l l  of the following three characterist ics:  1 1 
AS stress < 8 7 ; ,  s FUL 8 5 m; s MUF > 9.4 c m  H20). 

013 1/3 2/ 3 3 / 3  
0 0 4 6 n=10 

SI a 11 7 4 n=30 
(only patients with complete data were entered) 

1 
C =  cured GSI=persistent GSI 

I f  2 out of the 3 criteria were m e t  we cwld  identify a l l  those patients who would 
be cured by physiotherapy and only include 11/40 patients who would f a i l  physio- 
therapy. 

I I 

19/40 patients would not receive unnecessary and time-consuming treatment. 
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We also noted that none of those patients with severe stress incontinence (leak with 
first cough at VCU) or marked descent of the bladder base were cured by physio- 
therapy. If they are excluded from treatment then we will correctly identify 10/40 
patients who will be cured by physiotherapy; perform physiotherapy on 9/40 women 
unnecessarily; and avoid physiotherapy in 21/40 women. 
FONCLUSION 
Physiotherapy is a simple, safe form of treatment for GSI but has a low cure rate 
(12/45) .  
nique to identify those patients most J.&& to succeed ard 

In order to avoid unnecessary treatment we have developed a simple tech- * likely to fail. 

69 K.B@, S.I.trrsenX, S.Oseid, B.Kvarstein, R.Hagen 8 J.J@rgensen 

The Norwegian College of Physical hducation 81 Sport, FQB 40, 
Kringsjaa,U807 Oslo 8 -x)Mcdsat A/S,POB 37,2010 Str@men, Norway 

KNOWLEEGE mOUT .WD mILITY TO CORRECT PELVIC FLOOR MUSCLE 
EXERCISES IN \IIoMEN WITH URINARY STRESS INCONTINENCE 

AIUS OF STUDY 
During the last decade there has been more open discussion and 
information about the problems of urinary stress incontinence in 
women. World wide, newspapers and women's magazines have 
published articles about the item, concentrating on exercise 
programs to increase pelvic floor muscle strength as a simple 
treatment for stress incontinence. 
The aim of this study was to evaluate the knowledge about pelvic 
floor muscle exercises in women suffering from stress 
incontinence, and also to compare this knowledge with clinical 
examination of the women's ability to correct pelvic floor 
muscle contractions. 

PATIENTS AND METHODS 

60 women, mean age 4 6 . 3  years (24-64 years) with genuine stress 
incontinence proven clinically and urodynamically took part in 
the study. 18 of the women had reached postmenopausal age and 56 
had gone through childbirth. 
After clinical and urodynamical examination the women responded 
to a questionnaire concerning their knowledge about and previous 
trials in pelvic f l o o r  exercises. They were subsequently taught 
about pelvic floor anatomy on an individual basis and care- 
fully instructed how to contract their muscles correctly. 
Palpation-observation and fiber-tip transducer connected to a 
balloon catheter were used to examine their ability to contract 
their muscles correctly. Subsequently they were questioned 
whether their previous trials had been executed correctly. 
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RESULTS 
10 out of 60 women stated that they never had received any 
information about pelvic floor exercises as treatment of urinary 
leakage. 46 had received some information about exercises and 
only 4 claimed to be well informed about such exercises. 
Only 9 were informed about the topic in special birth 
preparation courses while 2 3  had received the information from 
the hospital physiotherapist after delivery. None recalled to 
have received any information at the 6 weeks consultation after 
delivery, and only 3 women had received any information from 
their own physician. 17 women had received most of their 
information from newspapers and magazines. 
2 1  women ( 3 3 . 3 % )  had never performed any pelvic floor exercises 
before, 9 had exercised after all their deliveries and 9 only 
after their last delivery. 15 women were exercising their pelvic 
floor muscles irregularly presently, and only 2 performed 
regular exercises presently. 
41 women (68.3%) had a positive palpation test indicating 
correct pelvic floor muscle contraction performance, but 19 
( 3 1 . 7 % )  did not manage to use their muscles correctly. 27 
out of 39 women (69.2%) who had exercised their pelvic floor 
muscles voluntarily at home previously stated that they must 
have done it incorrectly. The most common misunderstanding was 
to exercise their gluteal muscles instead of in the inner pelvic 
floor muscles. 
16 out of 27 who had not practised correct exercises previously 
succeeded after the first palpation test. 

CONCLUSIONS 
Correct pelvic floor muscle contractions are difficult to 
perform. Palpation seems to be of utmost importance in 
evaluation of correct contractions. I n  clinical trials 
investigating the effect of pelvic floor exercises for urinary 
stress incontinence the investigater must control for correct 
performance. 

70 S.M. HENbLLA, C.J. HUTCkINS ANU A . J .  BREESON 

DEPAHI!”lEN.S OF OBSTETPICS AN’) CYNAECOLOCY, LEICESTER GENERAL 
AND LINCOLII COUNTY HOSPITALS, U . K .  

‘TREATMENT OF FEMALE C-ENLTIhE STRESS U R I N A R Y  INCONTTNRNCE 
WTTH PC[ ,VIC FLOCR RE-EDUCATION I N  TWO ClFFEHENl HOSPlTALS’  

AIM OF THE STUDY 

T h i s  s t u d y  wes des;gr.eil t o  ciimpare t h c  rcsult ,s cf pelv:c f l o o r  

exercises in !.he L r e i l i m e n t  of g e n u i n e  stress i n c o n t i n e n c e  i n  a D x t r l c t  

C e n r r a l  Hosp i t a l  and a Central T e a c h x g  Hospital fifty miles  ap&r t .  



PATIENlS AND METHODS 

Two d i f f e r e n t  g r o u p s  of  p a t i e n t s  who were diagnosed  i :rodynanically 

t o  have  g e n u i n e  stress u r i n a r y  i n c o n t i n e n c e  were t,reatea w i t h  p e l v i c  f l o o r  

educat;on i n  two d i f t ' e r e n t  h o s p i t a l s .  ;h;rty-t,wo p a t i e n t s  ( a g e d  7'1-771 

were t r e a t e d  a t  a District  Genera l  Hospita! and twenty-s ix  p a t i e n t s  [ a g e d  
26-7bJ were t r e a t e d  at. 2 C e n t r a l  T e x k i n g  H o s p i t a l .  The two g r o u p s  o f  

P a t , i E n t s  Were comparable  r e g a r d i n g  t h e i r  age ,  w e i g h t ,  p a r i t y  and t h c  s c v e r i l y  
of t h e i r  i n c o n t i n e n c e  (p>O.Cj). The sme i n v e s t j g z t o r  had c a r r i e d  o u t  

p a t i e n t  a s s e s s n e n t s  i n  b o t h  s t c d i e s .  T h i s  i n c l u d e d  p e r i n a a l  pad weight. t e s t i n g  

f o r  q u a n t i t a t i v e  a s s e s s m e n t  of ur - ine  loss b e f o r e  and t h r e e  mont,hs from 

commencing t , rea tment .  T h i s  test was a s l i g h t  m o d i f i c a t i o n  from I.hs o r i g i n a l l y  

d e s c r i b e d  tes t  by S u t h e r s t  e t  al.  (1981) and proved to b e  h i g h l y  r e p r o d u c j b l e .  

The two g r o u p s  OF p a t i e n k s  were t.reai.ed by Lwo d i f f e r e n t  p h y s i c t h e r a p i s t s  a t  
t h e  two h o s p i t a l s .  Long-term fo i low-up was c a r r i c d  o u t  by y u e s t 2 o n n o i r e  

a r ie lys  ; s  bel.weeri n i n e  t o  t w e l v e  months f r o n  commencing t.he t r e a t m e n t .  

RESULTS 

I n  all f i f t y - e i g h t  p a t i e n t s  w i t h  g e n u i n e  stress i n c o n t i n e n c c  i n  t h e  t.wo 

h o s p i t a l s  were t r e a t e d  w i t h  p e l v i c  f l o o r  r e - e d u c a t i o n  by a s i m p l e  e x e r c i s e  

regimen. The o v e r a l l  s x c e s s f u l  oiitccme t'rorn b c t h  s t x d i e s  was 67% after 
t,hree months.  A similar p e r c e n t a g e  o f  p a t i e n t s  i n  t h e  two s t u d i e s  res2onded 

t o  treatmect and b e c m e  e i 5 h e r  c o m p l e t e l y  d r y  o r  s i g n i f i c a n t l y  i m y o v e t i  

168.8% at, L i i x o l n  H o s p i t a l  and 65.4% a t  Leicester H o s p i t a l ) .  

demonst ra ted  a c c o r d i n g  50 mean pad w e i g h t  changes  b e f o r e  and a f t e r  t r f a t m n h .  

F i fsy-seven  per. c e n t  of p a t i e n t s  a t  t.he t'irst s t u d y  and  50% of p a t i e n t , s  at. t h e  

second s t i idy  were still  improved and d i d  not. wish  any f u r t h e r  t rea tment .  at, t h e  

second t'ollow-up 'nine t o  twelve  months f r o n  commencing t r e a t x e n t ' .  

CONCLUSICN 

T h i s  was c l e a r l y  

-- 
If. a p p e a r s  from t h e s e  t w o  d e s c r i b e d  s t u d i e s  i n  t h e  two d i f f e r e n t .  

h o s p i t a l s  t h a t  p e l v i c  f l o o r  c x e r c i s e s  is an e f f e c t i v e  method f o r  t h e  
lreat,ment o f  u r i n a r y  stress incont . lnence .  

i n  most. c e n t r e s  p r o v i d i n g  t h e r e  is enough s u p c r v i s : o n  o n  t-he b e h a l f  o f  
t h e  p b y s i o t h e r a p l s t  trezting t h e  p a t i e n t s .  

i n c o n t i n e n c e  d i d  n o t  affect  t h e  treatxent outcome and t h e  e n t h u s i a s m  
of a p a r t f c u l a r  t h e r a p i s t .  d o e s  n o t  seem t o  be a major  d e c i d i n g  f a c t o r .  

These  r e s u l t s  c a n  b e  reprodllced 

The s e v e r i t y  o f  u r i n a r y  

S u L t e r s t ,  J. ,  Brown, M. and Shawer,  M. (19811 
' A s s e s s i n g  t h e  S e v e r i t y  of U r i n a r y  Incont , inence  In  Women by Weighing 

P e r i n e a l  Pads '  

Lance t  i ,  1128-1130 
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Perineometer 

Urethral electrical 

conductance 

71 C. 3.  myne and P. Ipilton 

&prtm?nt of Obstetrics and Gynaecology, Uniwrsity of Newcastle 
upen m, uhites1 Kin* 

A COMPARISON OF UNPHFKL ELECPRICX WADKTANCXAND PERINEOMFPRY 
DURING A COURSE OF PELVIC FL(xR EXERCISES FOR GEZWINE STRESS 
I"TINENcE. 

AIMS OF STUDY 

Conservative m g m t  of patients suffering f m  genuine stress incontinence has 

centrea around the use of exercises specifically aimd a t  developing the pelvic 

floor musculature. Shepherd et a1 (1983) used a perineometer to mitor their 
patients' progress during a course of such exercises. They found that the 

perhemeter increased the success rate when compared with a group of controls 

performing the same exercises. The msurement of urethral electrical conductance 
can be used to detect (Plevnik e t  a1 1985) or quantify (Mayne and Hilton 1988) the 

presence of urine within the urethra, and therefore, has the potential to m i t o r  
the effect of treatment. 
m i t o r i n g  patients during 9 course of pelvic floor exercises w i t h  either 

perhearetry or urethralelectr ical  conductance. 

MFPHOD 

Patients w i t h  genuine stress incontinence were recruited, and randmly allocated 

into the two study groups. The pre-treatmat assessment inchded: subtracted dual 
c h e l  cystametry, urethral pressure measurement a t  rest and on stress, a 
urethral electrical conductance profile and a short exercise perineal pad tes t .  

The patients were instructed in hay to exercise their pelvic floor muscles, and 
seen weekly for one mth to ckeck that they were performing the exercises 
correctly. 

patients' progress was assessed either with the per inamter  or  by mans of a 

urethral ccanpetence electrical axductance test ( P l m i k  e t  a1 1985), and the 
result conveyed visually. On caplet ion of the course of exercises the urcdynamic 

assessment outlined abwe was repeated. 

34 patients were recruited to the study. Of the 27 who ccsnpleted the course of 

treatment 13 were mnitored using p e r i n m t r y  (mean age 45 years) and 14 using 
urethral electrical conductance (mean rate 56 years). The patients were divided 

into 4 groups on the basis of the perineal pad tests. 
significantly different 2 = 0-05. 

This study was undertaken to c a p r e  the effects of 

Further f o l l w  up was m t h l y  for three mths. A t  each v i s i t  the 

RESULTS 

Results were not 

2 5 5 1 
2 5 6 1 

1 I Cured ~mproved NO h q e  Worse I 
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and thus give the impression of improvement, y e t  is countepprcduct ive a s  far a s  

continence is concerned. 

conductance t o  m i t o r  the effect of +Jeatment; it has been demonstrated to  be as 
e f f e c t i v e  a s  perineawtry despi te  the s i g n i f i c a n t  difference in age between the 

two groups. 
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I n  ‘chis stUay we have used ure thra l  electrical 

72 A.B. P e a t t i e ,  5. P l e v n i k  

Urodynamic U n i t ,  S t .  G e o r g e ’ s  a n d  S t .  J a r ? e s ’  F o s p i t a l s  
London UK 

C O W S  VERSUS PHYSIOTHERAPY AS COhSERVATIVE MAPAGCNENT 
OF GENUINE STRESS INCONTIKENCE 

BACKGF.OUNQ 

We h a v e  p r c v i o u s l y  r e p o r t e d  t h e  u s e  01 c o n e s  to t r a i n  t he  p e l v i c  

f l o o r  m u s c l e s  i n  c o n s e r v a t i v e  management of  g e n u i n e  stress 

i n c o n t i n e n c e  w i t h  70;: c u r e  o r  improvement  ( P e a t t i e ,  1 9 8 8 ) .  T h i s  new 

m o d a l i t y  of t h e r a p y  i s  now compared w i t h  s t a n d a r d  p h y s i o t h e r a p y  

e x e r c i s e s  f o r  t h e  p e l v i c  floor. The a j m  o f  t h i s  s t u d y  was t o  compare  

p a t i e n t s  randomly  a l l o c a t c d  t o  e a c h  method of t r a i n i n g  t o  see which  

method was more e f f i c a c i o u s .  

PATIEPI’TS AND METFODS 
T h i r t y  s e v e n  p r e m e n o p a u s a l  women w i t h  c y s t . o m e t r i c a l l y  p r o v e n  g e n u i n e  

stress i n c o n t i n e n c e  a w a i t i n g  c o r r e c t i v e  s u r g e r y  were r e c r u i t e d  a n d  

randomly  a l l o c a t e d  t o  p e l v i c  f l o o r  e x e r c i s e s  o r  t h e  u s e  of c o n e s .  

U r i n e  l o s s  w a s  a s s e s s e d  s u b j e c t i v e l y  a n d  by means of an e x t e n d e d  p a d  

t e s t ,  p r e -  a n d  p o s t - t r c a t m e n t .  The c o n e  programme was a s  p r e v i o u s l y  

d e s c r i b e d  w i t h  a s s e s s m e n t  of passive a n d  a c t i v e  c o n e  w e i g h l s  ( P e a t t i e ,  

1 9 8 8 ) .  The t i m e  t o  i n s t r u c t  was 20 m i n u t e s  on  t h e  f i r s t  v i s i t .  

Fol low u p  w a s  c o n d u c t e d  by t e l e p h o n e  on a weekly  b a s i s  a n d  

r e a s s e s s m e n t  t o o k  5 m i n u t e s  a t  t h e  c o m p l e t i o n  of t h e  programme.  A!, 

t h e  f i r s t  v i s i t  t o  p h y s i o t h e r a p y ,  a s e s s i o n  of one h o u r  was a l l o w e d  

t o  i n s t r u c t  p a t i e n t s  on  t h e  a n a t o m i c a l  r e l a t i o n s h i p  a n d  means of 

e x e r c i s i n g  t h e  p e l v i c  f l o o r  m u s c l e s .  A s e c o n d  v i s i t  a wcck l a t e r  

l a s t i n g  3 0  m i n u t e s  r e i n f o r c e s  t h j s  t e a c h i n g ,  t h e  f i n a l  v i s i t  b e i n g  

t h r e e  weeks  l a t e r  f o r  1 5  m i n u t e s  t o  e n c o u r a g e  c o n t i n u a t i o n  w i t h  
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exercises,  U r i n e  l o s s  is r e a s s e s s e d  a f t e r  t h e  f i n a l  v i s i t .  Between 

v i s i t s ,  t h e  p a t i e n t s  are i n s t r u c t e d  t o  p r a c t i s e  t h e  e x e r c i s e s  

50 t i m e s  a d a y .  

RESU1,TS 

Two of 19 (113) i n  t h e  cones g r o u p  d e f a u l t e d ,  o n e  w i t h  lumbar  d i s c  

p r o b l e m s .  Four o f  Y S  ( 2 2 % )  p a t i e n t s  d i d  n o t  c o m p l e t c  p e l v i c  f l o o r  

e x e r c i s e s  - t h r c e  d e f a u l t e d  a n d  o n e  p a t i e n t  became p r e g n a n t .  A 

f u r t h e r  s e v e n  p a t i e n t s  ( 2  c o n e s  and  5 p e l v i c  f l o o r  e x e r c i s e s )  are 

s L i l l  u n d e r g o i n g  t r e a t m e n t .  P a t i e n t s  t r e a t e d  w i t h  c o n e s  d e m o n s t r a t e d  

a n  improvement  i n  b o t h  a c t i v e  and  p a s s i v e  c o n e s  i n  l i n e  w i t h  o u r  

p r e v i o u s  s t u d y .  

Only  3 o u t  o f  15 ( 2 0 % )  p a t i e n t s  a l l o c a t e d  t o  t r e a t m e n t  w j L h  c o n e s  

d i d  n o t  r e p o r t  s u b j e c t i v e  improvement  a s  compared  t o  4 o u t  o f  9 ( 4 4 % )  

p a t i e n t s  a l l o c a t e d  t o  r e c e i v e  p e l v i c  f l o o r  exercises.  U n f o r t u n a t e l y  

w i t h  t h e  s m a l l  numbers  who h a v e  c o m p l e t e d  t r e a t m e n t ,  t h i s  d i f l c r e n c e  

d i d  n o t  ach;.eve s t a t i s t i c a l  s i g n i f i c a n c e .  Both  g r o u p s  b e n e f i t t e d  

Irom t h e r a p y  i n  t h a t  t h e r e  was a s t a t i s t i c a l  r e d u c t i o n  i n  t h e  mean 

u r i n e  l o s s  as a s s e s s e d  by  t h e  p a d  w e i g h i n g  t e s t  on c o m p l e t i o n  of  

t h e r a p y .  T h e r e  i s  however  no  s t a t i s t i c a l  d i f f e r e n c e  b e t w e e n  t h e  two 

g r o u p s .  

P a t i e n t s  who f a i l e d  t o  a c h i e v e  a s a t i s f a c t o r y  r e s u l t  w i t h  t h e r a p y  

i n  e a c h  g r o u p  were r e f e r r e d  f o r  s u r g e r y  and  t h i s  r e s u l t e d  i n  5 of 1 5  

( 3 3 % )  i n  t h e  c.om g r o u p  b e i n g  r e f c r r c d  f o r  s u r g e r y  a n d  4 o u t  of 9 
( 4 4 % )  f r o m  t h e  p e l v i c  f l o o r  e x e r c i s e s  g r o u p .  Compl iance  was 1 0 0 %  i n  

t h e  c o n e s  g r o u p  and 67; ( 6  Out of 9) i n  t h e  p e l v i c  f l o o r  e x e r c i s e  

g r o u p .  

CONCLUSION 
1. The 8 0 %  s u b j e c t i v e  and  6 0 %  o b j e c t i v e  jmprovement  i n  t h c  c o n e  

-__ 

g r o u p  c o n f i r m s  o u r  p r e v i o u s  f i n d i n g s .  

2 .  Fewer p a t i e n t s  t r e a t e d  w i t h  cone t h e r a p y  n e e d e d  b l a d d e r  neck  

3 .  The t i m e  r e q u i r e d  f o r  t e a c h i n g  p e l v i c  iloor e x e r c i s e s  i s  more 
s u r g e r y  f o l l o w i n g  the  c o u r s e  of t r e a t m e n t .  

t h a n  t h r e e  t i m e s  Lhat r e a u i r c d  f o r  t e a c h i n g  c o n e s .  
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A PROSPECTIVE TRIAL COTIPARIWG INTEXFEREIJTIAL TIIEAPY AND TREATNXNT 
USIi~IIG CONES 111 PATIENTS WIT:{ SYHPTOIIS OF STRESS IXCOIJ'TINEIICE. 

AILIS OF STUDY 

There a r e  a number of techniques  a v a i l a b l e  t o  ' r e - educa te '  and s t r e n g t h e n  the  
p e l v i c  f l o o r  muscles,  t he  s t anda rd  n e t h o d  of therapy  i n  our  u n i t  being i n t e r f e r e n t i a l  
t!ierapy. P l e v n i t  (1935) f i r s t  shoiied t h a t  normal i?omen could  be t r a i n e d  t o  r e t a i n  
cones of  i n c r e a s i n g  ~ i e i g h t  i n  the vag ina ,  thus i n i t i a t i n g  a porrerful feedback o f  
t he  f e e l i n g  of ' l o s i n g  the  c o n e ' ,  thus Raking the p e l v i c  f l o o r  c o n t r a c t  around i t .  
Since  tiie promising r e s u l t s  of e a r l y  t r i a l s  (S tan ton  e t  a l .  1986) t h i s  n e t h o d  of 
t r ea tmen t  i s  now an  accep tab le  form o f  therapy  i n  many c e n t r e s .  

cones and p e l v i c  f l o o r  e x e r c i s e s  r r i th  t h e  use  o f  i n t e r f e r e n t i a l  therapy  and p e l v i c  
f l o o r  e x e r c i s e s  i n  pa t i e i i t s  r e f e r r e d  t o  the  depa r tncn t  of phys io therapy  r i i th  synp tofils 
o f  s t r e s s  i ncon t inence .  'The e f f i c i e n c y  and c o s t - e f f e c t i v e n e s s  of  each  nethod was 
a l s o  conpared. 

The aim of the  s tudy  was to  coripare tiie e f f e c t i v e n e s s  of t r ea tmen t  w i th  the  

PATIEIiTS AND IlETllODS 

69 p a t i e n t s  wi th  symptor,is of strc:::r. i ~ ~ c o .  tinei;ce r e fe r r ed  f r n n  ~ y z n c c o l o g i c c l  
and u r o l o g i c a l  c l i n i c s  t o  the  depar  e r z i y  v e r e  e,:t*i-etl i n t o  t h e  
t r i a l  niid w r e  randomly a l l o c a t e d  t a  2 Zc:c.itial therapy  ( 3 6  p a t i e n t s ) ,  
o r  t o  t r ea tmen t  rri th cones (33 p a t i  l y ,  15 patie,;.:s f a i l e d  to 
complete the  t r i a l  ( 9  cones ,  6 i n t c i -  l - : ~  ;i-eotr.ient Zroi ips  xiere riel1 
matched f o r  age, w i g h t  and previous  ~:ir:,ic;,l r ep i l i r s .  

week p r i o r  to  t r ea tmen t ,  rrhich was cont inued  du r inz  t r e a t r i x , t .  A l l  p a t i e n t s  m r e  
shoim hou t o  perform p e l v i c  f l o o r  e x e r c i s e s .  Fu r the r  a s scs sa i e i t  b p f o r e  mild a f t e r  
t r ea tmen t  was by ( a )  the  p a t i e n t ' s  s u b j e c t i v e  respoiise,  (ij) coi i t ine j icef f requency  
c h a r t s ,  ( c )  d i g i t a l  assessment  of p e l v i c  f l o o r  c o n t r a c t i o n s ,  ( d )  pcr i i ieoneter  meas- 
-u ren? i i t s ,  ( e )  t he  weioht o f  t he  cone t h a t  could  be r e t a i n e d  p a s s i v e l y  and a c t i v c i y ,  
and ( f )  a s t anda rd  1 hour pad t e s t .  

me!( Tor fou r  iv.?eks. The p a t i c n t s  x r e  asked t o  t r a i n  t!ieir p e l v i c  f l o o r  nusc l e s  by 
r e t a i n i n g  tlie pas s ive  cuae irei:iit t h a t  they  hod  coped i r i th  on f i r s t  t e s t i n g .  The 
p a t i e n t s  xere then  zsked t o  t r y  and r e t a i n  t n i s  cone t i i i ce  a day f o r  up t o  15 
minutes .  \lhen they  could  do t h i s  0.1 2 consecu t ive  occas ions  they graduated  t o  tlie 
n e x t  cone. 

P a t i e n t s  i n  the  i n t s r i e r e n t i a l  group a t t e n k d  the  phys io therapy  depa r tnen t  
t h ree  t iwes  a week f o r  fou r  i i e c k s .  An i n t e r f e r e n t i a l  c u r r e n t  of betrieeii 0-100 ilz 
vas  z i v e n ,  the  i n t e n s i t y  of  vh ich  xias Llie xaximur.1 t h a t  the p a t i e n t  could  c o n l o r t a b l y  
t o l c r a t e .  Treatment was g iven  f o r  15 r~ i iuu tes .  

RESULTS 

P a t i e n t s  en te red  i n t o  the  t r i a l  :iiirf asked t o  L:eq :. co;itii.eiice c h a r t  f o r  a 

P a t i e n t s  t r e a t e d  wiLh the  ccmes a t t ended  the phys io therapy  dcpartaient once a 

There was a good s u b j e c t i v e  response  t o  t reaLnent  i n  bo th  S T ~ U ~ S .  I n  t h e  cones 
group,  1 9  p a t i e n t s  (73 .2%)  were inproved ,  4 (16 .7%)  r epor t ed  no change and 1 ( 4 . 1 7 % )  
r epor t ed  i d e t e r i o r a t i o n .  This  c o r r e l a t e s  q u i t e  r i e l 1  r r i th  the  con t inence  c h a r t  
r e s u l t s ,  viiicii shori an  inproveoent  i n  20 p a t i e n t s  ( 0 3 . 4 ; / ) ,  no change i n  3 (12 .5%) ,  
and a d e t e r i o r a t i o n  i n  1 ( 4 . 1 % ) .  I n  the  i u t e r f e r e n t i a l  c roup ,  2 7  pa t i e ; l t s  ( 9 0 % )  m r e  
in?roved, 3 (10%) r epor t ed  no change i n  t h e i r  symptoms, and t h e r e  were no p a t i e n t s  
t:iet d e t e r i o r a t e d .  In t h i s  group the  c o r r e l a t i o a  i i i t h  the cont inence  c h n r t i n o  i s  p o o r  
xiith 18 (60%) of p a t i e n t s  shouing an  improvement, 10 p a t i e n t s  ( 3 3 . 3 % )  wi th  no change 
i n  t h e i r  s j m p t c i s ,  and 2 p a t i e n t s  (6 .7%)  worse.  

Ob jec t ive  measurement of  i ncon t inence  was by pad t e s t i n g .  Before t r ea tmen t  the 
ave raze  l o s s  of  u r i n e  du r inz  the  pad t e s t  i n  t he  cones t r ea tmen t  group vas  27.7gm 
compared wi th  32.2grn i n  the  i n t e r f e r e i l t i a l  group. 
the  p a t i e n t ' s  s u b j e c t i v c  assessment  of  t h e i r  symptoms p r i o r  t o  t r ea tmen t ,  when 7 6 %  
of i n t e r f e r e n t i a l  p a t i e n t s  cons idered  thense lves  t o  have severefmodera te  symptoms, 
compared t o  5 6 %  of  t he  cones z roup .  l louever,  t he  i n t e r f e r e n t i a l  group showed a more 
narked improvement wi th  t r c a t n a n t ,  2 3  p a t i e n t  (76 .7%)  improving, 2 p a t i e n t s  ( 6 . 7 % )  
rei.laiiiing unchanged, and 5 ( 1 6 . 7 % )  slioriing a d e t e r i o r a t i o n .  

This  d i f f e r e n c e  iras bourne Out by 



D i g i t a l  a s s e s s n e n t  of t he  p e l v i c  f l o o r  y i e l d s  s i m i l a r  r e s u l t s  f o r  each group,  
and assessment  w i th  the  pe r ineone te r  demonst ra ted  a smal l  d i f f e r e n c e  i n  favour  of  
t he  cones t r e a t n c n t  group. 

On assessment  r i i t h  the  cones ,  t h e r e  xias no s i g n i f i c a n t  d i f f e r e n c e  between the  
trio groups o n  pass ive  t e s t i n g .  Ilowever, t h e r e  iias a more marked inprovefilent iil t h e  
cones group on a c t i v e  t e s t i n z  (Cones: improved, 1 9  [ 7 9 . 2 % ] ,  no change, 3 112.5%1, 
worse,  2 [ 8 . 3 % ] ;  I n t e r f e r e n t i a l :  improved, 17  [56 .7%] ,  n o  change, 1 2  [ ; i O % l ,  worse,  
1 F3.321). 

There was a marked d i f f e r e n c e  i n  the  t r ea tmen t  t i n e s  between the  two groups .  
The average  t r ea tmen t  t ime f o r  the  cones group was 36.7 hours  ( r ange  20-601, and the  
ave rase  t ime f o r  t he  i n t e r f e r e n t i a l  group was 184.9 h o u r s  ( r ange  177-2151. 

Col?cLusIoI~s 

Both methods of t r e a t i n g  p a t i e n t s  ir i t l i  t he  symptoms of s t r e s s  i ncon t inence  a r e  
e f f e c t i v e ,  a l though the  r e s u l t s  r i i th  i n t e r f e r e n t i a l  therapy  a r e  s l i g h t l y  b e t t e r  than  
those  o f  the  cones .  This  s tudy  has a l s o  shown a poor c o r r e l a t i o n  of r.uny o’ojective 
a i d  s u b j e c t i v e  t c s t s  w i th  the  degree  of i ncon t inence .  I l h i l s t  t he  cones call g i v e  an  
o b j e c t i v e  a s ses s i l en t  of p e l v i c  f l o o r  s t r e n s t h ,  t h e r e  i s  a l e s s  a c c u r a t e  assessment  
of t he  degree  of i ncon t in fnce ,  and t h u s  improved p e l v i c  f l o o r  c o n t r a c t i o n s  do n o t  
n e c e s s s r l i y  c o r r e l a t e  rritli ail improvement i n  symptoms. I n t e r f e r e n t i a l  therapy ,  o n  
tile o t h e r  hand has  a more oene ra l  e f f e c t  on the  p e l v i c  muscula ture .  

Th i s  s tudy  has f u r t h e r  shown tha t  t r e i h e i i t  w i th  the  cones i s  an  e f f e c t i v e ,  
and c o s t  e f f e c t i v e  nethod of t r ea tmen t ,  i i i t i i  a ioarked r educ t ion  i n  phs io the rapy  
t i n e  and t ime s p e n t  by the  p a t i e n t  i r t  iiospit,il.. h case  could  be made f o r  u s ing  
cones a s  a primary method of  t r ea tmen t ,  rescrv i i ig  i n t e r f e r c n t i a l  therapy  f o r  t hose  
pa t i e i i t s  ;$ho d id  n o t  b e n e f i t  f rom t r ea tmen t .  
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AIMS OP STUTlY 

Z l c c t r i c a l  s t imulat ion i n  the manaement of G.S.T. has benn described By 

Plevniii (19%) using low frequency, ba t te ry  operated stimulators, v i a  vaginal  

e lec t ro ics .  

This  study examines a non-invasjve tcchnique u s h g  Tnterfcr-nt.ia.1 Therapy w i t h  

var iable  frequcncies, and coupares i ts  ef f icacy  with pelvic  f l o o r  exercises .  

XtCKGFClPTD 

phenomenom xhereby t w o  rrediun frecn;ency a l t e r n a t i n g  currents  e.g. 4000 iiz and 

4S20 Bz are superimposed t o  give a low frequency e f f e c t  in the  t i s s u c s ,  e p a l  

t o  the differcnoe between the  two medi.um frcquency currents  i.e. 70 ile in this 
example. 

frnquency cur ren ts ,  according t o  the fcrnula: 

I n t e r f e r e n t i a l  T k r a p y  (TT) is b ~ s e d  on th.5 bes t  frer;unncy 

This method overcornes the high  skin resistmce encountwed by lcw 

x = capaci t ive res i s tance  (rcnctLmcs) 

f = frequency 
c = constant = polar iza t ion  ca.p3,cit.xrce of the  tissue 

1 - 
x = 2 x fc 
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?he re::ult-ing ircpli,tude modulated s i .pal  i s  dc\livcrod t o  the  neurnmu:xular 

s t r u c t u r e s  of the polv jc  f l o o r  hy 2 or 4 electrodes (Layoock,138O). The 

p e r i u r n t h r a l  l cva tor  ctni muscles, composed of a hrterop?nuun popu73t.ion of f a s t  

and slow twitch muscle f i b r e s ,  assist i n  t h e  rna,intrnanoe of ront incnse;  the  slow 

twiI.ch fi.hre:; have a. pos tura l  r o l o  a n d  the  rast twi tch  f ihr<?s  &re th.oucht i.0 be 

r e c r u i t e d  diwin{: physical  s t r e s s  e .g. couKhi.ng. (GoslinR, 1981). The fi.rini: r . t e  

of slow twi tch  f i b r e s  i s  10 - 20 c.p.s. and fast twitch t'ibrc:: is 30 - 60 c a p a s .  

(Itccle>?, 1938); e f f e c t i v e  e1ectric:al s t imule t ion  should in:imio t h c w  frcyucnc.ies. 

T'hr :5ndomtid. 43.5 (hraf  Monius) 1.7'. machine used i.n t h i s  s tudy deliver!: a 

vaiyiny; frsecucncy swcop, enabl inp all frerruencics i n  tho d c s i r r d  r 
is rrcomr;iandcd f o r  G.S.T. 

j G  kmale p i t i o n t s ,  wean age 44 (rangc 30 - 74)  with urodynamjcillg pl'own C.3-T. 

wen? r a n d o m l y  s l locat ,ed t o  two groupx. 

"hernpy on1.y. 

p t i e n t s  received itn nvcrage of 11 (range 7 - 13)  $ hour so!:sions of I?, ? or 3 

tirn"s p a r  wnok, for 4 - 6 wceks. Group ? p a t i a n t s  rr?ceived :I 6 - 8 wock course 

of  polvir: f l o o r  exe rc inos ,  a t tending  l/week, and f'ol.lowiing a horne oxerci::e 

p r o p r m s n n .  A1 1 pat i c n t s  were! assessed before and aftor treotinrnt subjec t ive ly  

u r d  w i t h  the Pad T c s t ,  arid a f te r  3 monLhr: by poi:"cl cjumtjonnaire. 

R '<I',urd'S 

O f  thc  .36 pn1:ii~nts who entcred tho study 29 were ava i lab le  f o r  an:ily::is. 

of tho pad t ? s t  i n  Croup 1 (n = 18) showefl a. moan rliffernnce i n  Urine l o s s  of 

.50.55p: (r:anp 3.0 - 78.0) and i n  Group 2 (n 2 11) a mean d i f f n r w c e  i n  ur ine  10:;s 

of 3 6 . 3 3 ~  (ra.r,@ '7.7 - 72.4); using the pa t i rmts  a3 t h e i r  own r c n t r o l s ,  there  was 

a s i g n i f i c a n t  reduct ion i n  ur ine  l o s s  - Group 1 p = 0.01, Group 2 p = 0.01 
(Wilnoxon). 

f u r t h e r  397; ::howin!: some improvemont. 

with a f u r t h c r  18$ showinl: some jmprovment. 

ma.i.ril.ained t h e i r  l r v e l  of impr'ovemnnt . 

Group 1 (n = ?O) r f ~ c c i v e d  i n t o r f o r e n t i a l  

Gioup 2 (n = 16)  receivcd pf?lvic fl.oor exeiY!i!;es only.  Qroiip 1 

Result!: 

Stlbjoctively, 507 of p a t i e n t s  i n  Group 1 wPro much im]-irorrefl, wit,h a 

Tn Group 7, 55T s h o w d  much iriipri>vemc?nt, 

A t  3 month ,  a l l  imtitints had 

COITCLU:: icx 
I n t c r f o r c n t i a l  Thorapy, on its own, i s  an e f f c c t i  tmatmen.t f o r  12.S-1. 'rn our 

u n i t ,  i t  is  a useful  adjunct t o  pelvic  f l . oo r  exer  B S  and i s  the t-entmeiit of 

choice Tor patient:: unable t o  co-operate i n  a. oouioe of' pclvir: f l o o r  ex..trcises 

d r r l y .  The s tudy contfnues. 
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75 Coordinator : E. E'ossberg 

The Scandinavian Multicenter Study Group 

URGE INCONTINENCE TREATED WITH MAXIMAL ELECTRIC 
STIMULATION 

AIM OF STGDY: Recently a maximal electric stirnuI.ator for treatment of 
urge incontinence has been developed in Norway, the Mcdicon MS-103. 
In order to evaluate this device a multicenter trial was started in 
1987, nine clinics in Denmark, Finland, Korway and Sweden participate. 
- PATIENTS-AND-EE.THOX: Fourty-six patients have completed t h e  study, 
35 of these suffered from urge incontinence due to detrusor instabili- 
ty, and 1 1  had detrusor hyperreflexia. 
__ Group ._ I: Detrusor hyperreflexia consists of 3 males and 8 fcmal.cs, 
all with known neurological diseases. Mean age 41 years (25-71). 
Group 11: Detrusor instability, consist of 8 males and 27 females, 
mean ace 58 years (22-78). The device is equipped with two electrodes, 
one for anal and one for vaginal application, and both can be used 
simultaneous. Monofasic, intermittant, square pulses of 1 msec 
duration is applied with a frequency sweeping between 5 and 10 Ilz in 
4 sec. with a pause of 1.5 sec. The current intensitycanbe oradually 
increased to the pain treshold, and kept there for 20 minutes. 
Maximal intensity is 100 mA on each channel. A l l  patients were qiven 
1 2  treatments of 20 minutes stimulation. The effect was estimated by 
micturition charts and cystometry before treatment, directly before 
and 6 weeks after the last treatment. The patients subjective 
response was recorded as ~ u ~ s < :  meaning no more use for pads, less 
frequency and larger capacity, improved: meaning only occationally 
use €or pads and finally KnghGEm. 
RESULTS 

Group I. (Table I). Five were improved during and after treatment 
but only 3 remained so after 6 weeks. 
Group 11. (Table 11). After 6 weeks 6 out of 35 were cured. 
( p  < 0 . 0 0 1 ) .  Twenty-one were initially improved, but after 6 weeks 
this number was reduced to 13. 

~ _ _  

~- - 

Table I 

RESULTS 

Group I 
Subjective evaluation: 

Improved 
Unchanged 

Frequency: Day 
Niaht 

Mean volume ( m l l  
Cystometric capacity: 

(ml) 
pves at urgency 

(cm H20) 

Pre 
-~~ 

8.4 
L 

142  

136  

87 

__ Post 6 weeks 
5 3 

6 8 

7.8 7 . 2  

1 .8 1 . 6  

138 117 
180 208 

61 (p= 0 . 0 5 )  75  



Group I1 

S u b j e c t i v e  e v a l u a t i o n :  

Cured 

Improved 

Unchanged 

Frequency:  Day 

Nlsnt 

Mean volume: 

(m1) 
Cys to rne t r i c  c a p a c i t y  

( m l )  

( c m  H 2 0 )  

pves a t  u rgency  

CONCLUSION 

The o v e r a l l  r e s u l t s  i n  t h i s  a r o u p  of p a t i e n t s  are encouraq inq .  

P a r t i c u l a r i 1 . y  i n  d e t r u s o r  i n s t a b i l i t y  d i d  more t h a n  h a l f  of  t h e  

p a t i e n t s  e x p e r i e n c e s  s i q i f i c a n t  improvement.  It  i s  p o s s i b l e  t h a t  

p ro longed  t r e a t m e n t  i n  t h e  p a t i e n t s  w i t h  d e t r u s o r  h y p e r r e f l e x i a  c o u l d  

improve t h e  r e s u l t s  because  5 / 1 1  had i n i t i a l  e f f e c t .  

76 N .  C. RTSWAS 

DEPARTMENT OF GYNAECOLOGY, BLACKTOWN HOSPITAL 

SYDNEY, AUSTRALIA 

.4 SlL.4STIC VAGIN4L DEVlCE FOR THE TREATMENT OF STRESS 

URINARY INCONTINENCE 

4IMS OF STXDL 

Stress incaitinence st i l l  remairis t o  be a problem i n  a large number of female 

individuals spanning v a r i w s  age groups. Surgical treatment is extremely satisfac- 

t o r y ,  althnigh t h p r r  are a number of female pdtients, i n  whm, surgery i s ,  e i th r r  

cmtraindicated,  deferred, or h d s  fa i led .  Nm surgical management is not a lways  

very satisfacLory, and a numbcr of these patients have t o  wear absorbcnL pads f o r  

protection. /\ new s i l a s t i c  vaginal device has bceri described, which restores c m t -  

inenre by elevatinq and supportirlq bladder base and bladder neck. The r p s u l t s  ate 

canparable t o  surgical cure of s t r e s s  incontinence. 

PIT IENTS AND METHODS 

T o t a l  number of 44 paljents were f i t t e d  w i t h  the device, of w h c m ,  18 patients 

had me or more previous surgery, 15 patients were unsuitable for  surgery and 

i n  10  patients s u r g r r y  had t o  be dererred. Diagnosis of s t r e s s  incontirience wds 

made M urodyrlamic assesmnt , cystoscopy and cys twre th rq rm.  The device was 
inserked i n  the vagina, i n  similar mannpr t o  d ring pessary, s o  t ha t ,  the antprior 

projcctims of the device elevate the paraurethral and bladder neck reg im by a t -  

___- - 
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l e a s t  2 c e n t i m e t e r s  or more, c r e a t i n g  d 'hdmmock' a t  t h e  r e g i o n  of b l a d d e r  nech. 

P o s t i n s e r t i o n  s t r a i n i n g  and v o i d i n g  c y s t a c r e t h r q r a m s  were per formed,  as w e l l  as 

uroflocumetry,  t o  assess c o n t i n e n c e  and any v o i d i n q  d i f f i c u l t i e s .  Device was l e f t  

i n  s i t u  f m a t l p a s t  3 months. 

RESULTS 

C c n t i n r n c e  was o b j e c t l y  documented i n  38 p a t i e n t s  (65%). O f  t h e  18 p a t i e n t s  w i t h  

p r e v i w e  s u r q e r y ,  1 5  (83%) were c n t i n e n t ,  w i t h  1 2  p a t i e n t s  of t h i s  q r o u p  having 

tiad more thdll me s i l rgery .  O f  t h e  1 6  p a t i e n t s  u n s u i t a b l e  f a r  s u r g e r y ,  14  (87%) 

were murh improved. O v e r a l l  c m t i n e n c e  was h i g h  i n  a l l  g r o u p s ,  and e x p u l s i o n  r a t e  

was low, 5/44 (11%).  I n  4 p a t i e n t s  (8.5%), d e v i c e  was u n a c c e p t a b l e .  

CONCLUSIONS 

- -- 

T h i s  inrcr iLinence  d e v i c e  a p p e a r s  t o  b e  a v a l u a b l e  a d j u n c t  t o  n u l s u r g i c a l  managem- 

ent of slress i n c a n t i n e n r e ,  e s p w i a l l y  i n  p a t i e n t s  w i t h  f a i l e d  i n c m L i n e n t  s u r g e r y ,  

or who i s  u n s u i t a b l e  f o r  s u r g e r y .  t x p u l s i o n  r a t e  i s  low, and p a t i e n t s  compl iance  

j s  modera te ly  h i g h .  There a p p e a r s  t o  b e  n o  m o r b i d i t y  or m o r t a l i t y .  

SCHEMATIC DIAGRAM OF THE SILASTIC VAGINAL DEVICE 
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77 D. MAES and J.J. WNDAELE 

Dept; Urodynamics and Urol. Rehabi l i ta t ion  
Univers i ta i r  Ziekenhuis - Gent - Belgium 

LONGTERM EXPERIENCE WITH INTERXITTENT SELFCATHETERISATION. 

Aims of study 

In te rmi t ten t  s e l f c a t h e t e r i s a t i o n  is a well-accepted method of t r e a t i n g  p a t i e n t s  

with a neuropathic and a non-neuropathic bladder dysfunction : i n  t h i s  study we 

reviewed the r e s u l t s  i n  a group of p a t i e n t s  with longterm follow-up. 

Pa t ien ts  and methods 

Over 450 p a t i e n t s  learned i n t e r m i t t e n t  s e l f c a t h e t e r i s a t i o n  (IC) between 1974 

and 1987. The method was chosen mainly because bladder d r i l l  and pharmacotherapy 

proved unsuccessful1 o r  contraindicated a t  t h a t  t i m e .  Most of the p a t i e n t s  suc- 

ceeded i n  becoming c a t h e t e r f r e e  af terwards.  In t h i s  study we review the f i l e s  

of 75 p a t i e n t s  who had t o  continue I C  with a mean follow-up of 5 yeers  8 months 

(between 1 and 12  years) .  There a re  33 male and 42 female mean are  28 years  old 

(between 1,5 years  old and 76 years o ld) .  

69 had a neuropathic bladder ( sp ina l  cord in jury  or meningomyelocoele). Six 

p a t i e n t s  had a non-neuropathic dysfunction. Their urodynamic pa t te rns  a r e  pre- 

sented. 

Urological control  has been done every 3 t o  6 months. Radiographic and urody- 

namic s tudies  every year o r  every two years .  

Resul ts  

- Upper t r a c t  evolut ion 

51 p a t i e n t s  had normal intravenous urography (IVU) a t  s t a r t .  3 of them de- 

veloped a minor upper t r a c t  d i l a t a t i o n  due t o  low detrusor  compliance. 

1 9  p a t i e n t s  s t a r t e d  with b i l a t e r a l  hydronephrosis. 1 4  regained a normal I V U ,  

the 5 o thers  a minor d i l a t a t i o n .  

Renal funct ion remained normal i n  a l l  p a t i e n t s  except i n  3 p a t i e n t s  with 

marked pyelonephri t is  a t  s t a r t  who showed a slow but continuous rena l  de te r iora-  

t ion .  

- Vesico-ureteral r e f l u x  was present  i n  21 p a t i e n t s  a t  s t a r t .  In  8 p a t i e n t s  

r e f l u x  disappeared. 13 p a t i e n t s  were operated on with success. 

developed re f lux  during I C  but  i t  disappeared spontaneously with conservative 

treatment. 

Two p a t i e n t s  

- Urinary t r a c t  i n f e c t i o n  (UTI) 

52 p a t i e n t s  had chronic  U T I  a t  s tar t .  

31 p a t i e n t s  remained infec ted  chronical ly  - i n  22 because o f  a well defined 

underlying cause ( p r o s t a t i t i s ,  pye lonephr i t i s ) .  

In 31 p a t i e n t s  ur ine became s t e r i l e  (50 X without chronic a n t i b a c t e r i a l  medi- 

ca t ion) .  

13 p a t i e n t s  had recur ren t  in fec t ion  1 or 2 times a year. 
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- Continence 

47 patients were continent - 25 with pharmacotherapy 

22 patients did wet once a day ( 1 8  with pharmacotherapy). 
In  6 patients the continence period was less than 4 hours. 

81 % of the patients showed an improvement in continence compared to their 
pre IC period. 
- Urological complications 
23 complications were seen in 15 patients. Urethral trauma in 13, epididymitis 

in 6 ,  bladder calculi in 3 ,  acute pyelonephrltis in I .  

Conclusion 
The longterm results with intermittent selfcatheterisation in these patients 

are, in our opinion, acceptable. Renal function, vesico-ureteral reflux and uri- 

nary continence are mainly improved or unchanged. 
Infection continues to be present in more than 40 X of the patients with seldom 

clinical signs. 
The rare evolution to hydronephrosis and the appearance of reflux which were 

seldom seen nevertheless make close follow-up mandatory. Local complications 

especially in man may be seen in a growing number with increasing application 
Lime (up to 20 Z in this series). 

The fact that a lot of our patients who started on intermittent catheterisation 

could achieve a state of balanced bladder afterwards is important. 

Regular urodynamic evaluation of patients on IC may demonstrate if bladder 
reeducation may be tried out somewhere during follow-up. In our hands this reedu- 
cation was not seldom successfull. 

78 N M Resnick, M Baumann, M Scott, E L a u r i n o ,  S V Yalla 

Hebrew Rehabilitation Center for Aged, and Harvard Medical S c h o o l ,  

Boston, MA 02215 USA 

R I S K  FACTORS FOR INCONTINENCE IN THE NURSING HOME: A 

MULTIVARIATE APPROACH. 

AIMS OF STUDY 
Incontinence in the nursing home is prevalent and frustrating, and 
largely dealt with by diapers and catheters. This approach is not 
only expensive, but is also associated with significant rnorbieity, 
including UTIs and pressure sores, and decreased patient and staff 
morale. The little data available suggest that incontinence is 
associated with dementia and various other disabilities. But since 

such disabilities commonly occur with dementia, it is unclear 
whether it is dementia alone, the Other disabilities, or other 
unrecognized factors that are the major problem. The issue is 
important. Although dementia may be irreversible, other factors may 

contribute j u s t  as strongly, and may be more amenable to 
intervention. Previous studies examined simple correlations and 
thus may have missed such factors. Therefore, we conducted a 
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prospective study and analyzed the data with multivariate 
techniques. Such an approach identifies traits which are 
independently associated with incontinence after controlling for 
other factors. Results are expressed as odds ratios ( O R ) .  If the 
OR is 0.5, it implies that individuals with this factor are half as 
likely to be incontinent; if 2.0, they are twice as likely. 

METHODS 
All subjects were residents of a 725-bed nursing home for at least 6 
months. Incontinent individuals (n=272) were defined as those who 
leaked at least thrice weekly, while continent individuals (11-339) 
were completely dry; both criteria were ascertained by interview 
with the patient's nurse. Detailed chart reviews were performed for 
all incontinent patients and for a random sample of continent 
individuals. Functional status was determined by a standardized 
rating scale. With the exception of fecal incontinence (which we 
were not able to ask about), we included information on all 
variables previously shown to be correlated with incontinence, as 

well as data on a host of other medical, medication, demographic, 
and functional parameters. Factors traditionally associated with 
incontinence, as well as additional factors found by univariate 
analysis, were then eligible for multivariate analysis, usinq 
backwards stepwise logistic regression. 

RESULTS 
Of 30 variables evaluated, 10 emerged as statistically significant. 
Coefficients with a negative value are protective, as shown by the 
OR. 

Variable 
Immobility 
Parkinson's disease 
Dressing dependence 
Dementia 
Stroke 
Diabetes 
Antidepressant drugs 
Ca+2 channel blocker 
Antipsychotic drugs 
Diuretics 

Coef f . 
1.37 
0.95 
0.93 
0.67 
0.64 
0.55 

-1.12 
-0.89 
-0.73 
-0.50 

O.R. 
3.93 
2.58 
2.53 
1.95 
1.90 
1.73 
0.33 
0.41 
0.48 
0.61 

- 95% C.I. 
1.86-8.30 
1.03-6.47 
1.41-4.52 
1.38-2.76 
1.07-3.39 
1.00-2.99 
0.16-0.68 
0.20-0.85 
0.25-0.93 
0.40-0.91 

CONCL US I ONS 

Thus, multiple factors are independently associated with 

E 
.0003 
. 04  

,002 
.0002 
.03 
.05 
.003 
.02 

.03 

.02 

incontinence in this setting: functional characteristics are at 
least as strongly associated with incontinence as medlcal diagnoses; 
age, sex, parity, UTI's, and prostatic and pelvic operations--among 
other factors--are not independently associated with incontinence; 
and drugs may be protective if used appropriately. There data also 
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suggest that restoring continence in this setting may require more 
than a single intervention such as an operation, medication, OK 

bladder training. On the other hand, while dementia is 
irreversible, many of the other identified factors are amenable to 
intervention and small improvements in many domains may be 
sufficient to restore continence. We conclude that incontinence in 
the nursing home, even in demented individuals, may n o t  be as 
hopeless as widely believed. These data should suggest new 
therapeutic strategies. They should also be considered when 
planning research in this setting, since incontinent nursing home 
patients, even demented ones, are not all the same. 

79 J,A. FANTL, J,F, WYMAN, S . k ,  LAKKIw, J .h  TAYLOR, ET AL 
iiEDICAL COLLEGE OF VIRGIN 1A, VIRGINIA COMI.IOIU\NEALTH 
CNIVERSITY, RICHMONC, VIRGINIA ( L S A )  

ELADDER TRAINING I N  \;OMEN K I T H  LRINARY INCOHTII IENCE 

Aims of Study 
The effectiveness of bladder training in the management of urinary 
incontinence has been reported from 4 4 %  to 100% (Hadley, 1986). 
Discrepancies may result from differences in the study populations, 
management strategies and/or outcome assessment. In addition, 
bladder training has been primarily used in the management of 
detrusor instability without incorporating patients with pure 
sphincteric incompetence (Frewen, 1978). This study reports on an 
ongoing 5 year controlled clinical trial to determine the effect of 
bladder training on community-dwelling urinary incontinent women 
with detrusor instability, urethral incompetence or both. 
Patients and Methods 
The study sample consisted of 109 women, 55 years or olfler, who 
live in the community and suffer involuntary urine loss at least 
once a week. The protocol incorporates comprehensive clinical 
evaluation, urodynamic and functional testing as well as 
environmental and psychosocial assessments. Subjects were 
stratified according to urodynamic criteria into those with 
incompetent urethral closure mechanism and those with detrusor 
instability with or without concomitant urethral incompetence. 
Subjects were randomized into those receiving treatment immediately 
and those without treatment (control group). Control subjects were 
treated after the observational (control) period. Treatment 
consisted of a 6-week outpatient bladder training protocol of 
scheduled voidings without concomitant drug intervention. Outcome 
was assessed by determining 1) number of incontinent episodes, 
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diurnal and nocturnal micturition frequency as reported on 
standardized weekly urinary diary (Wyman, 1988) and 2) objective 
quantitation of fluid loss as determined by standardized method of 
retrograde filling, controlled exertions and perineal pad weighing 
fFantl. 1987). To date 109 subjects have been followed 6 weeks. 
and 73 have completed their 6-month follow-up. 

Results 
The mean age of the sample was 68 f 9. Comparison between treated 
and control groups are shown in Table I. When results are compared 
between urodynamic diagnostic groups, no difference in the change at 
6 weeks (p=O.l to p=0.8) nor at 6 months (p=0.2 to p=O.9) could be 
observed. Comparison of short and long term effect also show no 
statistical differences (p=O.l to p=O.4). 

Table I: Effect of Bladder Training in Women with Urinary 
Incontinence: Comparison Between Treated and Control Groups 

Fluid Loss Diurnal Mic. Nocturnal Mic. 
Study UI Episodes Quant . Frequency Frequency 
Grouv #/week qms #/week #/week 

pre post pre post pre post pre post 

(N=56) 22220 9fll 38+63 18+37 64+129 52+14 9+7 5f5 
Treated 

Control 
(N=53) 21+19 17217 38f80 46f87 56f20 55+22 926 8t6 

p=o. 001 p=O. 004 p=O. 003 p=o. 01 

Conclusion 
Outpatient bladder training is effective in managing urinary 
incontinence in older community-dwelling women. Its effectiveness 
seems independent of whether the patients have either urethral 
incompetence, detrusor instability or both, and are maintained over 
time. The mechanism of action remains unclear but it seems to 
involve changes in behavior. 

References 
Fantl (1987). Fluid Loss quantitation Test in Women With Urinary 
Incontinence: A Test-Retest Analysis. Obstet Gynecol 70:739. 
Hadley (1986). Bladder Training and Related Therapies for Urinary 
Incontinence in Older People. JAMA 256:372. 
Wyman (1988): The Urinary Diary in Evaluation of Incontinent Women: 
A Test-Retest Analysis. Obstet Gynecol 71:812. 



278 Abstracts 

80 Schnelle, J . F . ,  Newman, D. R., Abbey, J .  & Traughber,B. 

Dcpt.of Psychology, Middle Tennessee State University 
Dept.of N u r s ~ n g ,  Vanderbilt University 

AN LRODYNAMIC AND BEHAVIORAL ANALYSIS OF INCONTINENCE 
IN NURSING HOME PATIENTS 

AIMS OF STIJDY 

Dehav~oral therapy treatment of urinary incontinence was conducted 
with 1 0 1  elderly nursing home patients. The p u r p o s e  of this study is 
t o  relate the behavioral and urological characteristics of thpse 
subjects to their treatment response. The specific identification of 
prognostic indices that can be used to assess rphabilitation 
potential of patients are described. 
PATIENT AND M E T E  
The subjects were 101 cighty two year old patients of whom 37% showed 
detrusor instability; 13% post-voiding residuals above 100  inl; 12% 
s t r e s ~  incontinence; 10% mixed problems; and 28% normal G K ' s  

Incontinence frequencies were measured in these patients during 77 
hourly checks between 7:OO AM and 7:GO PM. The patient was next 
prompted t o  a s k  for toileting ass:stance and reinforced f o r  continent 
voids for an average of 1 4 2  hourly checks. Multiole regression 
analyses were used with seven urologic and behavioral variables to 
predict incontinence frequency before and during treatment and 
appropriate toileting during treatment. 
RESULTS 

Four variables were identified that, in different combinations,were 
most predictive of the outcome measures. The variables were the 
patient's maximum voided volum? collected during twelve hours of 
data collection; the patient's maximum CMG capacity ininus their 
post-voiding residual; a measure of the pdtient's self-help 
functioning; and a measure of the patient's responsiveness to 
questions. The variables most predictive of a patient's continence 
during tredtrnent were t h e  patient's self-help skills and a measure 
of their bladder capacity. Paiients with higher self-help skills 
and capacities wcre more likely to become continent. (Multiple R = 

. 5 2 ,  Adjusted R = . 2 8  p L . 0 0 0 ) .  Appropriate toileting was predicted 

by the patient's self-help skills, blddder capacity, and qcst:;n 

responsiveness. Higher scores on the latter variables were 
predictive of  higher appropriate toileting rates. (Multiple R = 

2 
. 6 1 ,  Adjusted R = .35 p L . 0 0 0 ) .  

CONCLUSIONS 
The data supports the view that patient incontinence is d u e  t o  an 
interaction between urological and behavioral deficits. The fewer 
deficits a patient demonstrates, the more eff~ciently incontinence 
can be reverscd. Four diagnostic measures useful in assessing a 
patient's incontinence potential were quantified. How these 
diagnostic measures can be utilized to suggest trcatment procedures 
for patients are discussed. 

2 
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81 T.Hu, J.Igou, L.Kaltreider ,  L . Y u ,  T.Rohner, P.Dennis, E.Craighead 

I n s t i t u t e  f o r  Pol icy Research 6, Evaluation, The Pennsylvania 
State Universi ty ,  University Park, PA (USA) 

h CLTNICAL TRTAL Or A BI'HAVIORAL THIXAPY TO REDUCE URINARY 
INCONTTNENCP TN NURSTNG HOMES 

AIMS OF STUDY 

This is  the  f i r s t  s tudy t o  r igorously c l i n i c a l l y  evaluate  a behavioral  bladder 

t r a i n i n g  therapy i n  a randomized experimental design. The study aims were (1) 

t o  measure t h e  c l i n i c a l  e f fec t iveness  of a bladder t r a i n i n g  therapy, (2) to  

es t imate  the psychosocial, h e a l t h ,  and resource cos ts  of ur inary incontinence 

among the  e lder ly ,  (3) t o  i d e n t i f y  f a c t o r s  t h a t  inf luence the therapy 's  

e f fec t iveness ,  and ( 4 )  t o  compare the  c a s t s  and ef fec t iveness  of the  therapv 

with management not based on bladder t ra in ing .  

incont inent  e l d e r l y  should be ab le  t o  respond t o  a bladder t r a i n i n g  program 

t h a t  involved prompted voiding and s o c i a l  reinforcement of appropriate  

t o i l e t i n g  behaviors. 

PATIENTS AND METHODS 

Over a 3-year period (1984-87), 133 incont inent  women i n  7 nursing homes were 

randomly assigned t o  a 13-week bladder t r a i n i n g  program based on psychological 

pr inc ip les  of behavioral  change, or t o  a cont ro l  group, t h a t  received usual 

t reatment .  A 22-week follow-up period examined the  d u r a b i l i t y  of the  treatment 

e f f e c t s .  The subjec ts '  mean age was 85. They had an average res idua l  ur ine  of 

lOOcc and an average bladder capaci ty  of 285cc. Close t o  40 percent had a 

normal cystometrogram; very few were assigned to  the overflow capaci ty .  They 

averaged 2 wet episodes per  day during the 3-week base l ine  period. They needed 

ass i s tance  with many of t h e i r  a c t i v i t i e s  of d a i l y  l i v i n g ,  and t h e i r  Hini-Mental 

S ta tus  Exam scores  suggested t h a t  the group was very cogni t ively impaired. 

KESULTS 
The therapy became e f f e c t i v e  a f t e r  6 weeks of t ra in ing .  

t r a i n i n g ,  the  treatment women's wet episodes had been reduced by 0.6 episode 

per  day, o r  a 26 percent reduct ion over base l ine .  

episodes o f  the  treatment women was s t a t i s t i c a l l y  s i g n i f i c a n t ,  both with 

respec t  t o  t h e i r  base l ine  l e v e l s  of incontinence and i n  comparison t o  the  

performance of the cont ro l  women. 

mained about the  same throughout the  t r a i n i n g  and follow-up per iods;  t h e i r  

improvement of only  0.1-0.2 episode per day was not s t a t i s t i c a l l y  s i g n i f i c a n t .  

The treatment women improved over time p a r t l y  because they learned t o  request  

he lp ,  a response prompted and reinforced by the  program. 

t r a i n i n g  program was terminated, s e l f - i n i t i a t e d  requests  to  t o i l e t  by the 

treatment women remained higher  than f o r  the  cont ro l  group and higher  than i n  

t h e i r  own base l ine  period. 

revealed t h a t  during the  l a s t  month of t ra in ing ,  7 4  percent of the  t r a i n e e s  

improved t o  var ious degrees: 

over t h e i r  base l ine  l e v e l s ,  while 35 percent improved l e s s  than 50 percent .  

The more severely incont inent  improved most. 

Our hypothesis was t h a t  

By the  f i n a l  month of 

The reduct ion i n  wet 

The wet episodes of the  cont ro l  group re-  

Even a f t e r  the  

Examination of the  d i s t r i b u t i o n  of improvement 

ahout 39 percent improved more than 50 percent  

Mul t ivar ia te  regress ion  ana lys i s  
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usiflg changes i n  incontinence s t a t u s  as  a dependent var iab le  and such var iab les  

a s  ADL score,  MMSE score ,  u ro logica l  c l a s s i f i c a t i o n  and bladder capaci ty ,  age, 

base l ine  wet episodes,  and treatment versus  cont ro l  group revealed t h a t  

res idents  i n  the  treatment group reduced t h e j r  wet episodes by .45 episode per 

day a f t e r  6 weeks, a s t a t i s t i c a l l y  s i g n i f i c a n t  reduct ion (p<.O5) t h a t  va l ida ted  

the conclusions drawn from group averages. 

incontinence during base l ine ,  those r e l a t i v e l y  more cogni t ive res idents ,  and 

res idents  with a normal bladder capaci ty  responded b e t t e r  to t h i s  t r a i n i n g  

program, information t h a t  should be he lpfu l  i n  f u t u r e  implementation of 

behavioral  bladder t r a i n i n g  therapies .  

CONCLUSIONS 

This study confirmed t h a t  t h e  bladder t r a i n i n g  therapy used was e f f e c t i v e  i n  

reducing incontinence episodes among the women i n  the  treatment group. The 

r e s u l t s  were encouraging because the  t a r g e t  behavior ( i . e . ,  continence) was 

maintained during a 6-month follow-up period even though the  social  

reinforcement was terminated, i n  p a r t  because t r a i n e e s  had learned t o  make 

s e l f - i n i t i a t e d  requests  t o  t o i l e t .  One f ind ing  of the  study i s  t h a t  i n  the  

shor t  run, the  labor  c o s t s  of bladder t r a i n i n g  may be higher  than the  savings 

i n  laundry c o s t s  t o  the  nursing homes. A program focused on more severely 

incont inent  and more cogni t ive ly  a l e r t  res idenrs  would reduce the  time required 

t o  r e a l i z e  monetary payoff .  A major requirement f o r  the  success of t h i s  kind 

of program is  motivating nursing home s t a f f  ( p a r t i c u l a r l y  nursing a ides)  t o  

generate the  higher  work output  necessary t o  produce more continence. 

Trainees with a high frequency of 

P.A. Burns, K. Pranikoff, J . S .  Reis and X.J. Levy 

The State University of New York at Buffalo 
Buffalo, New York, U.S.A. 

EFFECTIVENESS OF BIOFEEDBACK THERAPY 
FOR STRESS INCONTINENT FEMALES 

AIMS OF S T U D Y  

Urinary incontinence caused by either relaxed pelvic musculature or 
detrusor instability is a frequently reported health problem among 
elderly females. A study done by the University of Michigan found 
the most common symptom reported by elderly women was mixed incontin- 
e w e  55.38, of these 26.7% reported sym;>top.s of str 
(Diokono, 1 9 8 6 ) .  :"any stuclies havc f iesrr ibed the cfficacy of surr;<--- 
cal and druq Cri.atment.s for this condition 'Iut c?i< havc hrvn condurt- 
ed t c ~  t e s t  t h e  effectiveness of h c h a v i o r o l  trcztmcnts (:<ir,r.ada, 1 9 5 0 )  . 
This piper presentr: the outcc-nes of R randnninee cnntrellecl c l  i n i r n l  

trial testing the effcctivnness of a ;>iofec?c?bacl.: th.,rz.py for nolwn 

w i t h  stress of mixed incontinence,. 
METHODS 
Study participants were recruited from a U.S.A. city by means of news- 
paper advertisements, physician referral and a poster campaign between 

_______ 
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March 1, 1 9 8 5  and January 1, 1 9 8 8 .  Three hundred and forty subjects 
were recruited and screened with a telephone interview and physical 
examination and yielded as a sample of 120 women who met study criter- 
ia. All subjects were randomly assigned to either a Kegel exercise 
treatment (Group l), Biofeedback and Kegel exercise (Group 2) or a 
control (Group 3 ) .  The dependent variables were measured through 
self reports of urine loss ,  grams of urine lost during a sequenco of 
provocative stress maneuvers, pelvic muscle activity and maximal 
urethral pressure obtained during a comprehensive urodynamic evalua- 
tion. A measure of pelvic muscle activity was recorded in microvolts 
using a computerized electromyoqraph machine with a vaginal probe 
(perineometer). 
RESULTS 

Subjects were predominantly white, middle class, and married with a 
mean age of 62 years. The average subject had a 14 year urine loss  

history with 1 7  losses per week. All suhjects were mentally compe- 
tent (Mini-Mental Statlis score x-29.10, S.D.=1.1), and nondepressed 
(Center for Epidemiological Studies Depression scale x=7.55, S . D . =  

5.74) . Randomization techniques were employed to prevent systematic 
contamination of treatment effects with other extraneous variables. 
An analysis of the primary dependent variables in this Clinical Trial 
showed no significant difference between treatment groups prior to 
the interventions. Correlated t-tests were used to compare pre and 
post treatment means of individual groups. Pelvic muscle activity 
recorded as both a quick and sustained contraction score (4.63, p<.O5 
2.93 pC.01) was found to be statistically changed in the biofeedback 
treatment group. Symptoms of urine l o s s  were significantly decreased 
in both treatment groups (group 1=10.27,  pCO1; group 2=5.61, p<.Ol). 
Although Group 2 evidenced a greater percentage of change, 7 5 8 ,  as 
compared to the 50% reduction in symptoms in the Kegel exercise 
therapy, Group 1. Grams of urine lost during a quantitation pad test 
(Fantl, 1 9 8 7 )  also revealed statistical difference from pre to post 
treatment which appears to be similar across treatment groups. The 
measures of maximal urethral pressure obtained using a six channel 
DISA recorder were not significantly changed in either treatment 
group. 
CONCLUSIONS 
The results of this single blinded controlled trial appear to demon- 
strate the effectiveness of an adjunctive behavioral therapy for 
treatment of stress incontinence. Further exploration of the predic- 
tors of outcome measures should add valuable insight into treatment 
for women with stress incontinence. Our findings to date have demon- 
strated that conservative treatment measures for women with stress 
incontinence are effective and a viable alternative to surgical 
intervention. It is easily accomplished within a primary health care 
setting and rewarding to the client who can monitor -her progress and 
take an active part in her health care. 
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BIOFEEDBACK THERAPY OF URINARY INCONTINENCE 
IN ELDERLY MEN 

Aims of Study 

The most serious social and economic impact of urinary incontinence 

in the aged occurs in the institutionalized patient. The most 

difficult patient for evaluation and treatment of urinary 

incontinence is also the chronic care inpatient. The objective of 

this study was to evaluate the efficacy of biofeedback therapy as 

an intervention for treatment of urinary incontinence in elderly 

chronic care inpatient males over 65 years of age. 

Methods 

The initial contact with participants was made by nursing personnel 

on chronic care wards. Patients having clinical urinary 

incontinence were screened for autonomic drug therapy, medical 

illnesses, and competency to participate in the study. Baseline 

quantitative urinary incontinence measurements were made using 

telemetric monitoring of frequency and a pad weight exchange 

technique for volume determination. Patients were randomly 

assiqned to a control group and an experimental group. The 

experimental group received immediate treatment consisting of five 

weeks of biofeedback therapy for bladder control. The control 

group received no incontinence therapy during the five week 

interval. The biofeedback therapy sessions were administered twice 

weekly for one hour. Biofeedback was provided to the patient as 

pitch variable audio feedback and color line graphic video feedback 

________---- 

- ______ 
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using external anal sphincter electromyographic activity as the 

signal source. The EMG signal was derived from perianal patch 

electrodes, monitored using an EMG oscilloscope, and displayed 

using a dedicated biofeedback unit. 

week period, each group had urinary incontinence measurements. 

Results 

The frequency and volume measurements of incontinence were done 

over 24 hours per day and are reported as total 5 day measurements. 

The mean incontinence frequency in the immediate treatment group 

(n=20) was 26.5 episodes per 5 days at baseline and 10.0 episodes 

per 5 days after therapy. The mean incontinence frequency in the 

control group (n=28) was 25.4 episodes per 5 days at baseline and 

25.8 episodes per 5 days after the non-treated interval. 

Comparison of the number of episodes at baseline showed no 

difference between the groups. After the five week interval, the 

number of incontinence episodes was significantly lower in the 

treatment group (p=<.Ol). The mean volume of involuntary urine 

loss in the immediate treatment group was 2623 cc per five days at 

baseline and 1043 cc per 5 days after treatment. The mean volume 

in the control group was 2817 cc per 5 days at baseline and 2988cc 

per 5 days after the non-treated interval. Comparison of 

incontinence volume at baseline showed no difference between 

groups. After the five week interval, the volume of involuntary 

urine loss was significantly lower in the treatment group (p=<.Ol). 

Conclusions 

The results of this study show that biofeedback therapy 

administered as described to elderly chronic care inpatient males 

was associated with a significant reduction in the frequency of 

incontinent episodes and the volume of involuntary urine loss. 

At the conclusion of the five 

- __-___ 

-----______ 



284 Abstracts 
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LONG-TERM FO1I.OW-UP OF IIABTT R R - T R A I N T N G  TN THF FLDERLY 

AIMS OF STUDY 

P a t i e n t s  wi th  urge  syndrome have been shown t o  have an i n i t i a l  cure/improvement 

r a t e  of 852, Holmes (19831, when h a b i t  r e - t r a i n i n g  is  used. Although some r e t u r n  

of symptoms occur red  i n  43% of p a t i e n t s  i n  one s t u d y ,  t h e r e  i s  l i t t l e  in format ion  

about  long- te rm b e n e f i t s  of h a b i t  r e - t r a i n i n g  i n  t h c  c l d e r l y .  The aim of t h i s  

s tudy  w a s  t o  de te rmine  whether e l d e r l y  p a t i e n t s  t r e a t e d  wi th  h a b i t  r e - t r a i n i n g  f o r  

urge syndrome had r e t u r n  of symptoms a f t e r  2 - 3 y e a r s .  

METHODS 

Eighty  sevcn  p a t i e n t s  were admi t t ed  t o  t h e  h o s p i t a l  for. t r ea tmen t  of' u r i n a r y  

incon t inence  du r ing  1984 and 1985. Attempts were madc by te lephone  o r  l c t t c r  t o  

c o n t a c t  t h e s e  p a t i e n t s  du r ing  August t o  December, 1986, and t o  a sk  a s e r i e s  of 

s p e c i f i c  ques t ions  about  t h e i r  sympt.oms. Seventy  f i v e  p a t i e n t s  (14 by l e t t e r , )  were 

t r a c e d .  Ninety six per  cen t  had been a s s e s s e d  urodynamica l ly  be fo re  admiss ion  and 

a l l  had a normal abbrev ia t ed  menta l  t e s t  s c o r e ,  Quresh i  (1974) .  S i x t y  of' t he  

t r a c e d  p a t i e n t s  had an  urodynamic d i agnos i s  of  uns t ab le  b l adde r .  Ten of these  

p a t i e n t s  a l s o  had some mi ld  s t r e s s  i ncon t inence  and one male had some o b s t r u c t i o n .  

Fo r ty  s i x  were female (mean age 81 y e a r s ,  range  58 - 9 1 )  and 1 4  were male (mean age 

79.8,  range  68 - 8 9 ) .  F'ollowing admiss ion  t o  h o s p i t a l ,  t h e  p a t i e n t s  were t r e a t e d  

!with h a b i t  r e - t r a i n i n g ,  Lancet ! ! 9 8 6 ) .  P e l v i c  f l o o r  e x e r c i s e s  and a n t i c h o l i n e r g i c  

drugs  were added i f  a p p r o p r i a t e .  Following d i scha rge  from h o s p i t a l ,  an o u t p a t i e n t  

c l i n i c  appointment a t  one month was o f f e r e d .  

RESULTS 

Of the  60 p a t i e n t s  w i th  u n s t a b l e  b l adde r  admi t t ed  t o  h o s p i t a l  f o r  t r e a t m e n t ,  LIO 

(67%)  improved, 11 (18%) we1.e unchanged, arid 9 ( 1 5 % )  were c a t h e t e r i z e d .  T h i r t y  

(30%) a t t e n d e d  f o r  t h e i r  o u t p a t i e n t  appoin tment ;  13 had d e t e r i o r a t e d ,  9 mainta ined  

t h e i r  improvement, 5 were b e t t e r  t han  i n  h o s p i t a l  and 3 had been c a t h e t e r i z e d .  A t  

t he  t ime of follow-up i n  1987, 18 ( 4 5 % )  of  t he  40 p a t i e n t s  who had improved i n  

h o s p i t a l  were l e s s  good ( ine lud i r ig  2 who had been c a t h c t c r i z e d ) ,  17 ( 4 2 % )  

main ta ined  t h e i r  improvement, and 5 ( 1 3 % )  had d i ed  i n  t h e  i n t e r i m  wi th  no f u r t h e r  

i n fo rma t ion  a v a i l a b l e .  Four o f  t h e  Y who had been c a t h e t e r i z e d  i n  h o s p i t a l  had 

d i e d  wi th  t h e i r  c a t h e t e r  i n  s i t u ,  3 had had t h e i r  c a t h e t e r  removed and were be ing  

t r e a t e d  w i t h  pads,  and 2 had t h e i r  c a t h e t e r  s t i l l  i n  s i t u ,  bu t  were bo the red  by 

l eakage .  F ight  of t he  11 p a t i e n t s  whose symptoms were unchanged by t h e i r  pe r iod  i n  

h o s p i t a l  cont inued  t o  s u f f c r  t h e  same symptoms, a f u r t h e r  2 were l e s s  good and one 

had d i ed .  

CONCLUSION 

Habi t  r e - t r a i n i n g  was e f f e c t i v e  t r ea tmen t  of urge incon t inence  i n  the  e l d e r l y  i n  

the  sho r t - t e rm,  a s  i t  i s  i n  younger age g roups ,  J a r v i s  (1980) .  T t  i s  a r e l a t i v e l y  

e f f e c t i v e ,  cheap ,non- invas ive  f'orm of  t r ea tmen t  wi th  few s i d e - e f f e c t s .  However, 
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t he re  was a s u b s t a n t i a l  r e l a p s e  r a t e  inrmediately after l e a v i n g  h o s p i t a l  , SllggeSting 

t h a t  unders tanding  or mot iva t ion  were poor. The f u r t h e r  r e l a p s e  over  t h e  next  few 

y e a r s  might be prevented  by c l o s e r  fo l low-up and rei11forl:ement.. perhaps hy 

community cont inence  n u r s c s .  Fo r ty  two per  c e n t  main ta ined  t h e i r  i n t i a l  

improvement, and a f ' u r the r  a n a l y s i s  i s  t ak ing  p l ace  t o  de te rmine  whether t h i s  group 

cou ld  he i d e n t i f i e d  f r o m  t h c  o u t s c t .  
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BEHAVIOURAL CONTINENCE T R A I N I N G  1 N  #EIU'PAL H A N D I C A ? :  A 10 YEAR 
FOLLOW UP STUDY.  

AIMS OF STUDY. 

I n t e n s i v e  behaviour  mod i f i ca t ion  con t inence  t r a i n i n g  programmes were developed f o r  

people  wi th  s e v e r e  o r  profound mental handicaps  i n  t h e  1970's .  These programmes 

were impor t an t  i n  changing  a t t i t u d e s  towards whar was former ly  regarded  as an 

i n t r a c t i b l e  problem, b u t  t h e r e  has  been no f'ormal long-term fo l low up s tudy  of t h e  

e f f e c t s  of such  t r a i n i n g .  The purpose  o f  t h i s  s tudy  was t o  de te rmine  f i r s t l y ,  

whether t h e  a c q u i s i t i o n  of u r i n a r y  con t inence  had been main ta ined  over  a i ong  pe r iod  

secondly  whether independence a t  t o i l e t  had been main ta ined  and t h i r d l y ,  whether 

t h e s e  expens ive  programmes had been c o s t  e f f e c t i v e .  

PATTENPS AND METHODS. 

Ten y e a r s  ago ,  15 c h i l d r e n  wi th  a mean age of' 1 2  y e a r s  and a mean developmental  

l e v e l  of  abou t  18 months, on one ward i n  a l a r g e  menta l  handicap  h o s p i t a l ,  were 

i n c o n t i n e n t .  A l l  of t h e  c h i l d r e n  were ambulant and only  one c h i l d  had acqu i red  a 

few s i n g l e  words of  speech. Three d i f f e r e n t  behav ioura l  methods of t r a i n i n g  

( 2  i n t e n s i v e  i n d i v i d u a l  and 1 Jess i n t e n s i v e  group t r a i n i n g )  were used  wit,h f i v e  

c h i l d r e n  f o r  each  method. T ra in ing  u L i l i s e d  s y s t e m a t i c  use of r e in fo rcemen t ,  

i nc reased  f l u i d  i n t a k e ,  p a n t s  alarms and howlalarms to  d e t e c t  i n c o n t i n e n t  and 

c o n t i n e n t  u r j n a t i o n ,  and a f i v e  minutes  dry p a n t s  check procedure .  T r a i n i n g  was 

aimed a t  both  t e a c h i n g  t h e  s k i l l s  of p a s s i n g  u r i n e  on t h e  t o i l e t  and t h e  a b i l i t y  

t o  go t o  t o i l e t  of own accord .  D e t a i l s  o f  t h e  o r i g i n a l  s tudy  are o u t l i n e d  by 

Smith (1979). 

seven  day p e r i o d ,  u s i n g  methods of  d i r e c t  obse rva t ion  and r eco rd ing .  

Ten y e a r  fo l low up d a t a  viere c o l l e c t e d  f o r  9 hours  a day over  a 



286 Abstracts 

RESULTS. 

Of t h e  15 c h i l d r r n ,  14 werc c o n t a c t e d  and one had d i ed .  Ninc c h i l d r e n  were s t j l l  

i n  h o s p i t a l  and 5 had been d i scha rged  t o  t h e  community. 

below s c p a r a t e l y  for t h e  t h r e e  methods of t r a i n i n g .  The c h i l d  who had d i ed  w a s  i n  

t h e  t h i r d  method. One c h i l d  i n  t h e  f i r s t  mcthod is excluded  from p a r t  o f  t h e  

fo l low up d a t a  duc t o  s u s p i c i o n  o f  u n r e l i a b l e  r eco rd ing  a t  home. 

Cont inence :  w i th  r e g a r d  t o  t h e  f i r s t  i n t e n s i v e  i n d i v i d u a l  t r a i n i n g  mathod, f o r  4 

c h i i d r e n  t h e r e  were a t o t a l  of 67 we t t ing  a c c i d e n t s  p e r  week h c f o r c  t r a i n i n g  and 

1 a c c i d e n t  (99% improvement) a f t e r  1 2  weeks' t r a i n i n g .  A t  10 yea r  fo l low up t h e r e  

'were 8 a c c i d e n t s  (88% impruvement).  With the  5 c h i l d r e n  from t h e  second i n t r n s i v r  

i n d i v i d u a l  t r a i n i n g  method, t h e r e  were 117 a c c j d e n t s  pe r  ?vcck be fo re  t r a i n i n g ,  23 

a c c i d e n t s  a f t e r  1 2  weeks (80% improvement) and at 10  yea r  fo l low up t h e r e  were 

30 a c c i d e n t s  (74% improvement).  The 4 c h i l d r e n  who rece ived  less i n t e n s i v e  group 

t r a i n i n g  had 86  a c c i d e n t s  p e r  week be fo re  t r a i n i n g  and 52 a c c i d e n t s  n f t c r  12 weeks 

(39% improvement),  w i th  41 a c c i d e n t s  a t  10 yea r  fo l low up (52% improvement).  

Independence: w i t h  r e g a r d  t o  independence a t  t o i l e t ,  b c f o r e  t r a i n i n g ,  a l l  c h i l d r e n  

were t o t a l l y  dependent on c a r e r s  for be ing  t aken  t o  t h e  t o i l e t .  A f t e r  t r a i n i n g  

f o r  t h e  2 i n t e n s i v e  i n d i v i d u a l  methods r e s p r c t i v e l y ,  5 o u t  of 5 and 4 o u t  of 5 

c h i l d r e n  .were comple te ly  independent  a t  t o i l e l .  For  the  t h i r d  group t r a i n i n g  

method, none o f  t h e  5 c h i l d r r n  reachcd  independence. A t  10 yea r  fo l low u p ,  on ly  

1 c h i l d  i n  t h e  f i r s t  method a lone  was s t i l l  comple te ly  independent  a t  t o i l e t .  

However, p r i o r  t o  t r a i n i n g ,  phys i ca l  prompting t o  t o i l e t  was r e q u i r e d  for a l l  

c h i l d r e n  on 100% of  occas ions .  A t  10 y e a r  fo l low up phys ica l  prompts were 

r e q u i r e d  on 24%. 38% and 91% of t o i l e t i n g  r e s p e c t i v e l y  f n r  t h c  f i r s t ,  secocd  and 

t h i r d  methods. Verba l ly  promptcd, g e s t u r a l l y  prompted or s e l f  i n i t i a t e d  t o i l e t i n g s  

occurred  on 7fi%, 62% and 9% of occas ions  r e s p e c t i v e l y .  Sludy of  t h e  t i m e  t akcn  

by c a r e r s  for t o i l e t i n g  needs i n d i c a t e d  t h a t  each  we t t ing  a c c i d e n t  e n t a i l e d  an 

average  of  15 minutes  carer  time and each  p h y s i c a l l y  prompted t o i l e t i n g  e n t a i l e d  

an average  of  10  minutes  c a r e r  t ime .  

CONCLUSIONS. 

When cons ide r ing  t h e  long-term e f f e c t s  of behav ioura l  con t inence  t r a i n i n g  pro- 

grammes, Smith and Smith (1987) found few s t u d i e s  r e p o r t i n g  hard  d a t a  bryond 

about  18 months fo l low up. The p r e s e n t  s t u d y ,  a l though  small ,  a f f o r d s  an  

i n t r i g u i n g  c o n t r a s t  between t h e  e f f e c t s  of t h e  i n t e n s i v e  and l e s s  i n t e n s i v e  

methods. The i n t e n s i v e  meLhods have good i n i t i a l  r e s u l t s  fo r  con t inence  and 

appear  t o  hold  r easonab ly  we l l .  The l e s s  i n t e n s i v e  group method d i d  n o t  have such  

good i n i t i a l  r e s u l t s  b u t  t h i s  gronp appea r s  t o  have shown some s l i g h t  improvemcnt 

over  t h e  i n t e r v e n i n g  y e a r s .  Independence a t  t o i l e t  in t h e  complete s e n s e  i s  n o t  

main ta ined  v e l l .  However, t h e  l c v c l  o f  prompting t o  t o i l e t  reqr i i rcd  for t h e  

i n t e n s i v e  methods is s u b s t a n t i a l l y  reduced .  Thesc t r a i n i n g  methods were 

expens ivc ;  t h e  first ( i n t e n s i v e )  r e q u i r e d  2330 s t a f f  hour s ,  Lhe second 2079 staff  

hours  and t h e  t h i r d  (group t r a i n i n g )  1260 hour s .  Givcn t h e  time t aken  pe r  

t o i l e t i n g  arid per. a c c i d e z t  t h e  f-rst method r e p a i d  i ts  inves tment  or s t a f f  t ime i n  

41 weeks and t h c  sccond i n  47 weeks. For t h e s e  two methods over  10 y e a r s ,  t h e r e  

w a s  a t o t a l  s av ing  of 52,260 s taff  hours  over  and above t h e  group Tra in ing  method. 
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ISOMETRIC DETRUSOR TESTS - A PREDICTOR OF POST-  
OPERATIVE VOIDING DIFFICULTIES 

AIMS OF STUDY 
Postoperative voiding dysfunction is seen in approximately 20% of 
women undergoing surgery for genuine stress incontinence Patients 
unable to generate higher detrusor pressures to overcome outflow 
obstruction may be at increased risk of developing postoperative 
voiding difficulties. Maximum detrusor pressure and peak flow rate 
have been used with some success to predict delayinvoidins after 
surgery. The aim of this study is to determine whether the iso- 
metric detrusor test can predict postoperative voidinq difficulties 
in women undergoing surgery for stress incontinence. 
PAT I ENT S AND METHODS 
One hundred women with urodynamically proven genuine stress incontin- 
ence and about to undergo bladder neck surqery were studied pre- 

operatively. Fifty were asked to perform an additional test as part 
of their pre-operative urodynamic evaluation. Durinq peak urine 
flow measurement an'd usually after the patient had voided at least 
150m1, the patient was asked to stop her flow abruptly usinq con- 
traction of the pelvic floor. Both the change in detrusor pressure 
(Pstop) and absolute isometric detrusor pressure (Piso) were 
recorded. Postoperatively a suprapubic catheter was used to drain 
the bladder with a standard catheter clamping routine (I). 
who still require catheterisation after the seventh postoperative day 
were defined as having voiding difficulties. A l l  terminology con- 
forms to ICS standards. Chi square with Yates correction was used 
for data analysis. 
RESULTS 
Of the 100 patients, 22 were excluded from the study for the follow- 
ing reasons: inability to void during testing (91 ,  inability to arrest 
urine flow (31 ,  procedures performed. in addition to bladder neck sur- 
gery ( 8 )  and intra-operative cystostomy requiring prolonged drainaqe 
( 2 ) .  Twelve (26%) of the 46 patients underqoinq isometric detrusor 

tests and 18 (23%) of the 78 patients overall, developed postopera- 
tive voiding difficulties. The isometric detrusor test was not 
predictive of postoperative voiding difficulties using either Piso 

Maximum voiding pressure (MVP) and peak flow rate (PFR)  or P 

were predictive using levels of 2 0 c m / H 2 0  and 25ml/sec. 
who developed delayed voiding after surqery did not differ from the 
remainder in age, type of operation, history of previous surgery 
or history of voiding difficulties. 

Patients 

stop' 
Patients 



288 Abstracts 

CONCLUSION 

The isometric d e t r u s o r  t es t  h a s  been r e p o r t e d  as an i n d i c a t o r  of 

s u c c e s s f u l  s u r g i c a l  outcome. I n  o u r  s t u d y ,  t h e  i s o m e t r i c  t es t  w a s  

n o t  h e l p f u l  i n  p r e d i c t i n g  de layed  vo id ing .  

Using t h e  p r e d i c t i v e  l e v e l s  chosen h e r e ,  t h e  maximum v o i d i n g  p r e s s u r e  

and peak u r i n e  f low r a t e  were p r e d i c t i v e  of  v o i d i n g  d i f r i c u l t y .  
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The Stamey Opera t ion  f o r  c o r r e c t i o n  of genu ine  stress 

i n c o n t i n e n c e  i n  t h e  e l d e r l y .  

AIMS OF STUDY 

Stamey e t  a 1  ( 1 9 7 5 )  advocated an endoscop ic  b l a d d e r  neck susnens ion  

f o r  a l l  p a t i e n t s  w i t h  genu ine  stress i n c o n t i n e n c e  and r e p o r t e d  93% 

cure .  Mundy (1983) compared t h e  Stamey p rocedure  w i t h  a 

co lposuspens ion  f o r  t h e  t r e a t m e n t  f o r  genu ine  stress i n c o n t i n e n c e  

and found an o b j e c t i v e  cure  r a t e  of 4 0 %  f o r  t h e  Stamey g rocedure  

and 7 3 %  f o r  t h e  co lposuspens ion .  T h i s  p r o s p e c t i v e  s t u d y  a s s e s s e s  t h e  

m o r b i d i t y  and r e s u l t s  of  t h e  Stamey p rocedure  f o r  e l d e r l y  women w i t h  

u rodynamica l ly  proven genu ine  stress i n c o n t i n e n c e .  

PaTIENTS AND METHODS 

From Janua ry  1985,  4 4  p a t i e n t s  aged 65 - 9 4  y e a r s  had 4 6  Stamev 

o p e r a t i o n s .  All w e r e  a s s e s s e d  p re -  and p o s t - o u e r a t i v e l y  w i t h  a 

urodynamic q u e s t i o n n a i r e ,  c l i n i c a l  exmaina t ion ,  t w i n  channe l  

s u b t r a c t e d  cys tomet ry  or videocystourethrography,  a U r i l o s  ?ad t e s t ,  

and l a t e r a l  c h a i n  cystography.  S i x  p a t i e n t s  had c o n c u r r e n t  

i d e o p a t h i c  d e t r u s o r  i n s t a b i l i t y .  The Stamey o p e r a t i o n  w a s  nerformecl 

a s  d e s c r i b e d  and mod i f i ed  by Mundy ( 1 9 8 3 ) .  P a t i e n t s  were followec! 

up two t o  t h r e e  months p o s t - o p e r a t i v e l y .  

PESULTS 

Four t een  p a t i e n t s  c o n t i n u e d  t o  complain of  stress i n c o n t i n e n c e  and. 

urodynamic s t u d i e s  showed t h i s  w a s  demons t r ab le  i n  26 p a t i e n t s .  

Symptoms, s i g n s  and urodynamic f e a t u r e s  are shown i n  t h e  t a b l e .  

3 m p t o m s  and s i g n s  Pre-op. 

S t r e s s  i n c o n t i n e n c e  4 4  1 4  

__ 

Post-on.  _- 

Urge i n c o n t i n e c n e  33 

Frequency 23 

C y s t o u r e t h r o c o e l e  2 3  
GSI a t  CMG 4 4  

D I  a t  CMG 6 

PFR less t h a n  15ml/sec 6 

24 

13 

7 
2 6  

1.3 

1 4  

10 6 Voiding d i f f i c u l t y  
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The average operating time was 33 minutes and seven patients had a 

blood loss in excess of 100 ml (ranqe 100 - 600 ml). Thirty five 
patients had their catheters removed by the eighth post-operative 
day and the mean hospital stay was 11 days. The complications 
included sutures cutting through at operation ( 5 ) ,  wound infection 
(l), haematoma (3), voiding difficulty (l), deep vein thrombosis 
and congestive cardiac failure (1) and at follov-up, suture in the 
bladder (1). Analysis of their pre-operative characteristics, 
failed to show any predictive factoss for the success of the 
Stamey operation. 
CONCLUSIONS 
Although this *operation offers low morbidity and a relatively pain 
free post-operative course it has only a 41% objective cure of 
genuine stress incontinence. For patients cured by this procedure, 
it is satisfactory, but its lack of predictability for the majority 
of elderly patients forced us to discontinue this study. 
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USE OF A SPRING SCALE IN THE SThMEV'S BLADDER NECK 
SUSPENSION: ANALYSIS OF CLINICAL PARAMETERS. 

AIMS OF STUDY 
Despite Stmey's endoscopic bladder neck suspension (Stamey, 1973) has 
been universally accepted as effective for patients with stress 
incontinence, no article has quantified tension on the nylon loops 
until recently. We have compared the clinical parameters between 
patients with undetermined tension and patients with quantified 
tension on the nylon threads. 
MATERIALS AND METHODS 
14 patients were operated on by the Stamey's procedure with unde- 
mined tension (control group). Later thread tension was quantified 
in 57 patients with a spring scale (Kondo, 1987): 12 patients with 
tension of 1000 gm on each nylon loop (i.e. total tension of 2000 gm), 
5 patients 800 gm, 9 patients 700 gm, 11 patients 600 gm, and 20 
patients 400 gm. Age and period of follow up ranged from 33 to 73 
years old (m=52) and 11 to 6 1  months (m=20), respectively. The follow- 
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ing parameters were investigated: the pad test (urine loss), the 
posterior urethrovesical angle, a maximum urinary flowrate, and a 
period of suprapubic catheter drainage. 
RESULTS 

Pad-tests ranged from 5.0 to 245.0 gm pre-operatively. After surgery 
significant urine l o s s  (4.8 to 70.0 gm/hr) was confirmed in 7 patients 
with failure. The posterior urethrovesical angle and the maximum 
urinary flowrate (recorded within 2 weeks after surgery) decreased in 
all the groups with no significant difference. In comparison with the 
control, however, the period of suprapubic catheter drainage reduced 
significantly (p less than 0.01) in all the groups with tension 
quantified except the 800 gm group (figure). Operative success was 
86 % in the control and 9 1  % in the patients with quantified tension. 
Of the 7 patients with failure, tearing of the endopelvic fascia was 
either suspected or confirmed in 6 and insufficient suspension of the 
bladder neck in 1. 

CONCLUSION 

Present study indicated for the first time that optimal tension on a 
nylon loop was 400 to 600 gm. The posterior urethrovesical angle after 
surgery did not correlate with tension given. This would be probably 
explained by the fact that each patient had variable severity of the 
urethrovesical descent. Post-operative maximum flowrate did not show 
significant difference between the control group and groups with 
tension determined. The patients with tension of 400 to 600 gm, 
however, have shown more improved flowrate a few months later. The 
figure illustrates that the period of cystostomy in the patients with 
400 to 600 gm remarkably have reduced compared to the control, which 
w i l l  facilitate early recovery of bladder function and prevent 
tearing of tP.e endopelvic fascia. In conclusion, use of a spring 
scale is of clinical use for obtaining surgical success and the 
present method is easy to teach a beginner how ticrhtly to tie the 
nylon threads. 
REFERENCES 

Xondo, A .  et al.,: Quantifying thread tension in Stamey vesical 
neck suspension procedure. Urology, 29: 558, 1 9 8 7 .  

Stamey, T.A.: Endoscopic suspension of the vesical neck for urinary 
incontinence. Surg. Gyncc. E, Okst., 136: 547, 1 9 7 3 .  

Figure. Period of a cystostomy 
indwelt versus thread tension 
found in 7 1  patients. 
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TRANSVAGINAL IMPLANTATION OF THE ARTIFICIAL URINARY 
SPHINCTER IN TYPE I11 STRESS URINARY INCONTINENCE 

AIMS OF STUDY 

The use of the artificial urinary sphincter (AUS) is an accepted form 

of management of urinary incontinence in patients where the underlying 

cause is urethral sphincteric incompetence. There have been relative- 

ly few females implanted since the cuff placement must be made at the 

level of the bladder neck and the urethro-vaginal septum is not a true 

surgical plane. It was felt that a vaginal approach to cuff placement 

could facilitate placement of sphincteric cuff while protecting the 

urinary organs. Concerns regarding any increased risk of cuff 

infection or erosion could then also be addressed. 

PATIENTS AND METHODS 

34 women aged 2 4 - 6 5  years with urodynamically demonstrated type I11 

stress urinary incontinence underwent implantation of the AUS using 

the American Medical Systems device (AMS #BOOTM) via a combined 

vaginal and minimal retropubic approach between July, 1984 and June, 

1987. All patients had undergone at least two previous surgical 

procedures. Primary deactivation of the AUS was performed in all 34 

patients. Operative technique will be described. 

RESULTS 

19/34 patients have the device in place at least three years by 

January, 1988. 

Continent: initial 3 1  patients 

long-term 34 patients 

Surgical revision: 3 patients (2 for cuff sizing;l for connector leak) 

Infection: 0; Erosion: 0 

Detrusor Instability: 0; Dyspareunia: 0 

Self-Catheterizing: 4 

CONCLUSION 

The AUS 1s intended to permit intermittent urethral compression thus 

allowing voiding to occur without obstruction. However, the compli- 

cation rate in women has been high leading to very few females under- 

going implantation, primarily due to technical difficulties encounter- 

ed during the crucial creation of a space for the cuff between the 

posterior urethrdbladder neck and the vagina. Perforations have led 

to infections and erosions of the cuff. Successful transvaginal cuff 

placement may be attributed to patient selection, judicious use of 

antibiotics in the pre-operative period, urodynamic determination of 
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the lowest cuff pressure needed, and primary deactivation allowing 

for primary healing at the cuff site before intermittent compression 
begins. 
of the cuff serving to protect the bladder and urethra without 
increasing the risks of cuff infection or erosion. 

The deliberate opening of the vagina facilitates placement 

I!. RorJer Hadley, M.D. 

Loma Linda University 
Lorna Linda, California, U.S.A. 

TRANSVAGINAL PLACEMENT OF THE %IS 800 AXTIFICIAL 
URINARY SPHINCTER FOR THE TREATMENT OF URINARY 
INCONTINENCE 

AIMS OF STUDY 
This abstract discusses the rationale, describes the technique, and 
reviews the results of transvaginal insertion of the artificial 
urinary sphincter. Rationale for a vaginal rather than lower abdotn- 
inal incision is, the former allows easier access to the urethra and 
bladder neck in the patient who has had multiple operations for 
urinary incontinence. 
PATIENTS AND METHODS 
All patients had genuine stress urinary incontinence associated with 
a well supported urethra and bladder neck. The technique utilizes an 
apically based semicircular, anterior vaginal incision through wHich 
tye cuff is placed aroupd the overlying urethra and bladder neck. 
Through a small transverse suprapubic incision the pump is passed 
into the labia and the reservoir is inserted into the prevesical 
space. With finger-tip guidance, the curved tubing-passer is trans- 
ferred from the suprapubic incision, through the abdominal wall 
fasoia, and into the vaginal incision. The tubing is attached to the 
passer and withdrawn to the suprapubic wound. The vaginal flap is 
then trimmed and advanced over the auff. A Martius flap is interposed 
irl selected patients. Except for a small suprapubic incision in which 
tne reservoir and pump are placed, t$e procedure is completed 
edtirely throqgh the vaginal incision. The cuff is not activated 
uhtil six weeks after the opetation. 

Transvaginal placement qf the artificial sphincter has been completed 
on ten patients. Follow-up time is from 4-16 months. Nine of ten 
(g/LO) pqtients are continent of urine (i.e., wear 0-1 pad per day). 
One patient experienced early complications including an infection in 
the suprapubic wound managed by removal of the pump and reservoir 
only. These components were replaced eight weeks later. The patient 
is now continent six months after her second operation. A second 

RnsyLTs' 
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patient developed a purulent inrectron six months post-operatively. 
This infection occurred ten days after a dilatation and curettage 
procedure that was complicated by bowel perforation. 
CQNCLUSION 
Our experience iltclka-sithat t h e  artificial urinary sphincter can 
be successfully placed by way of a vaginal incision. 

91 S.A.Koff, C.Cirulli and H.A.Wise 

Division of Urology, Ohio State University College of Medicine 
and Columbus Children's Hospital, Columbus, Ohio (VSA) 

URODYNAMIC FEATURES AND CLINICAL APPLICATlON OF A NEW CONTINENT 
URINARY SPHINCTER USED IN TOTAL LOWEK URLNARY TRACT SUBSTITUTION 

AIMS OF STUDY 

Total substitution of the lower urinary tract is now a reality. The bladder can 
be replaced by a capacious intestinal segment and emptied by intermittent 

catheterization. Sphincter substitution however remains imperfect. Most 

intestinal sphincter designs which employ imbrication, intussusception, or a 

nipple technique to achieve continence are basically unphysiologic; as the 

reservoir volumes enlarge and pressures increase, the anti-leakage mechanism 

weakens rather than strengthens and  ultimately i s  subject to hreak down and 

leakage. A s  an alternative, we have tried to develop a more physiological 

continent intestinal urinary sphincter which is urodynamically sensitive and 

responsive to pressure and volume changes, and thus does not easily leak. We 

describe the design, urodynamic features and initial clinical experience with this 

sphincter in patients requiring continent diversion for total urinary tract 

substitution. 

PATIENTS AND METHODS 

The sphincter was developed in an animal nodel (Koff, 1987) and adopted for 

clinical use. The distal ileum, cecum and ascending colon are used f o r  the 

reconstruction. The sphincter mechanism is formed from two short (7-10 cm.) ileal 

segments, one passing through the other. Both segments are connected to the 

intestinal reservoir formed from the detubularized colonic segments. The inner 

imbrfcated ileal segment provides fixed, passive resistance to urinary leakage as 

weli as catheterizable access to the reservoir. 

urinary volume and elevations in pressure to the inner segment to dynamically 

alter its resistance and to maintain urinary continence. 

RESULTS 

Ten patients ranging in age from 15 to 62 years underwent continent diversion for 

total lower urinary tract substitution in this fashion. 

6 - 28 months. Nine are continent on intermittent catheterization. 
early postoperative stoma1 revision, one developed a bowel obstruction and one 

died of malignancy. 

sphincter. Sphincter pressure profile studies showed that as reservoir volume 

The outer ileal segment transmits 

___ 

Follow-up ranges from 

One required 

All patients have had urodynamic study of the intestinal 
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and p r e s s u r e  i n c r e a s e ,  t he  s p h i n c t e r  a c t u a l l y  t i g h t e n s  t o  i n c r e a s e  i t s  r e s i s t a n c e  

t o  u r i n a r y  l eakage ,  which a l s o  occur s  i n  r e sponse  t o  inc reased  in t ra -abdominal  

p r e s s u r e .  

CONCLUSIONS 

Th i s  s tudy  shows t h a t  a c o n t i n e n t ,  c a t h e t e r i z a b l e  p h y s i o l o g i c a l l y  r e spons ive  

u r i n a r y  s p h i n c t e r  can  be c r e a t e d  from a s h o r t  segment o f  i leum. 

which is  based  on a new concep tua l  des ign ,  has  been  shown t o  f u n c t i o n  wel l  

expe r imen ta l ly  and now appea r s  t o  be easy  t o  c o n s t r u c t  and e f f e c t i v e  i n  

ma in ta in ing  con t inence  i n  p a t i e n t s  who r e q u i r e  con t inen t  u r i n a r y  d i v e r s i o n .  

Because i t  is  dynamic and urodynamica l ly  s e n s i t i v e  t o  p re s su re  changes w i t h i n  

b o t h  t h e  u r i n a r y  r e s e r v o i r  and abdomen, i t  appea r s  t o  have a p p l i c a t i o n  i n  a 

v a r i e t y  t o  c l i n i c a l  i ncon t inence  s e t t i n g s .  
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TRANS-TRIGONAL PHENOL - The end of an era? 

AIMS OF THE STUDY 
Since the description of transtrigonal phenol injections of the 
pelvic plexus nerves for the treatment of bladder instability 
in 1982, varied success rates have been reported (1)(2). 
However we felt for some time that our results did not match 
the reported rates and therefore decided to review all our 
patients who underwent this procedure at this Institution. 

PATIENTS AND METHODS 
A total of 5 4  patients had transtrigonal phenol injections o f  
the pelvic plexus nerves, of which 51 were female and 3 male. 
The 3 male patients have been excluded from the results 
analysis. The age range of the included patients was 21 to 80 
with a mean age of 49.9. All patients had urodynamically proven 
detrusor instability, reduced compliance or hypersensitivity. 
Patients were divided into three groups: 
1.- Post Pelvic Surgery or Trauma(49%), 
2.- Neuropathic(27%), 
3 . -  Idiopathic(24X). 
The injection technique was as originally described by Ewing et 
al. (1) using a 6X Aqueous Solution of Phenol was injected via 
a 20FG 35cm long metal needle passed through the working 
channel of a cystoscope bilaterally half way between the 
ureteric orifice and the internal urethral meatus. The amount 
of phenol used varied between 2ml and lOml on each side. The 
number of injections per patient ranged between 1 and 5 with a 
mean of 1.69. The results of 86 transtrigonal phenol injections 
in 5 1  patients were included in this study. 
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RESULTS 

TOTAL NUMBER OF INJECTIONS - 86 
fail 

n = 39 

Neuropathic 
n = 25 

Idiopathic 
= 22 

otal n=86 45% 1 1/12 49% 

64% 

32% 

49% 

Success rates were poor in both the Post Surgical and the 
Idiopathic groups. Patients in the Neuropathic group were more 
likely to experience an improvement in their symptoms which was 
sustained for longer periods and this applied to patients at 
all ages in this group, the youngest patient treated was aged 
21 (2). 
We found no serious complications following phenol injection of 
the pelvic plexus. 

CONCLUSION 

Our series shows very high failure and recurrence rates in 
patients with Post Surgical and Idiopathic bladder instability. 
In Neuropathic patients the success rates are better but the 
duration of the effect tended to be short lived. Only 8% of 
this group had clinically significant improvent for one year 
and the longest effect in one patient was of 14 months. 

We conclude therefore that although the procedure is safe: 

1. The temporary nature of the effect does not justify the 
anaesthetic risk. 

2. Patients with severe symptoms who are significantly improved 
only derive temporary benefit. 

3 .  Augmentation enterocystoplasty has proven to be a more 
effective and reliable answer for this type of patients when 
conservative meassures have failed. 

We propose that this method of treatment should be reserved for 
those patients with neuropathic bladder dysfunction with 
hyperreflexia who are prepared to accept the benefit of a short 
period of relief from their symptoms. 
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