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CHANGES IN EXTRACELLULAR MATRIX COMPONENTS OF BLADDER DETRUSOR IN RELATION TO 

BLADDERHYPERTROPHYANDCOMPLIANCE INPATIENTSWITHBENIGNPROSTATICHYPERPLASIA - 
W i t h t h e u s e o f u l t r a s o u n d e s t i m a t e d b l a d d e r w e i g h t ( V E B W )  a s  ameasureofbladderhypertrophy, 

the pathophysiology and c l i n i c a l  i m p l i c a t i o n s  of  b ladder  hyper t rophy  caused by i n f r a v e s i c a l  

obst ruct ion have been d e s c r i b e d  i n  p a t i e n t s  w i t h  benign p r o s t a t i c  h y p e r p l a s i a  ( B P H )  ( 1 2 )  I n  

our previous s t u d y ,  t h e  s i g n i f i c a n t  i n c r e a s e  I n  t h e  r a t i o  of  c o n n e c t i v e  t i ssue- to-smooth muscle 

was found i n  r e l a t i o n  t o  t h e  degree  of  b ladder  hyper t rophy I n  BPH p a t i e n t s  ( 3 ) .  These r e s u l t s  

prompted u s  t o  f u r t h e r  e v a l u a t e  t h e  changes i n  e x t r a c e l l u l a r  m a t r l x  components ( c o l l a g e n  t y p e s  

I and m ,  f i b r o n e c t i n )  , i n  r e l a t i o n  t o  b l a d d e r  hyper t rophy  and urodynamic f i n d i n g s  i n  BPH 

pa t i en t s .  

f!flmmm 
Thir ty-four  p a t i e n t s  w i t h  BPH (71.4k7.9 y e a r s )  underwent subcapsu la r  p ros ta tec tomy,  and 

a f u l l - t h i c k n e s s  specimen of  a n t e r i o r  b l a d d e r w a l l w a s  o b t a i n e d  a t  su rge ry .  An in fo rmedconsen t  

regardingthesamplingofbladderwallwasobtainedpriortosurgery. As n o r m a l c o n t r o l s , c a d a v e r  

bladders e x c i s e d  on au topsy  i n  13 men (68.5218.0 y e a r s )  w i t h  no u r i n a r y  t r a c t  d i s e a s e s  were 

used. I n  a l l  c a s e s ,  i n t e r n a t i o n a l  p r o s t a t e  symptom s c o r e ,  pos t -vo id  r e s i d u a l  u r l n e  volume, 

maximum f low r a t e ,  b l a d d e r  c o m p l ~ a n c e ,  p r o s t a t e  volume, transition zone volume w e r e  o b t a i n e d  

prior t o  su rge ry .  UEBW was measured u s i n g  t ransabdominal  sonography w i t h  a  7 . 5  MHz probe.  From 

t h e  t h i c k n e s s  of  t h e  a n t e r i o r  b l a d d e r  w a l l  and t h e  l n t r a v e s i c a l  volume, UEBW was c a l c u l a t e d  

supposing t h e  b l a d d e r  t o  be  s p h e r e  ( 1 ) .  

Bladder w a l l  specimens w e r e  f l x e d  I n  1 0 %  fo rmal ln  b e f o r e  embedding i n  p a r a f f i n .  On t h i n  

sec t ions  s t a i n e d b y t h e ~ a s s o n - t r i c h r o m e m e t h o d ,  t h e  r a t i o  o f  c o n n e c t l v e t i s s u e t o  smoothmuscle 

(c/m) was o b t a l n e d  by d i v i d i n g  t h e  sum of t h e  c o n n e c t i v e  t i s s u e  a r e a  by sum of t h e  smooth muscle 

area us ing  a  computer a s s i s t e d  c o l o r  image a n a l y s i s  sys tem.  I n  a d d i t i o n ,  s e r i a l  s e c t i o n s  i n  

each sample were used f o r  immunohistochemistry f o r  c o l l a g e n  t y p e s  I and m and f  i b r o n e c t l n  u s l n g  

rabb i t  anti-human monoclonal c o l l a g e n  t y p e s  I andm and f i b r o n e c t l n  antibodies, r e s p e c t i v e l y .  

S imi la r ly ,  t h e  r a t i o  of  c o l l a g e n  typem-immunoreactlve a r e a - t o - c o l l a g e n  t y p e  1 -imrnunoreactlve 

area ( c o l l a g e n  m/ 1 ) and t h e  r a t i o  of f lb ronec t in -unmunoreac t ive  area-to-non-immunoreactive 
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a r e a  ( f / n )  w e r e  o b t a i n e d .  

RESULTS 
I n  c o n t r o l s ,  t h e  c/m, c o l l a g e n  m /  1 and f / n  ranged from 20.9 t o  30.0% ( 2 5 . 4 f 2 . 4 % ) ,  from 

22.2 t o  43.1% ( 3 3 . 0 i 5 . 9 % )  and from 27.0 t o  54.9% ( 4 1 . 8 1 9 . 1 % ) ,  r e s p e c t i v e l y .  An age  cor re la ted  

s i g n i f i c a n t l y  w i t h  c/m (r=0.629,  p<0.05) ,  b u t  n o t  w i t h  c o l l a g e n  m /  1 and f / n .  I n  BPH cases ,  

UEBWrangedfrorn21.0gto126.lg(47.9~25.4g), showingasignificantnegativelinearrelationship 

w i t h  compliance.  A l l  c a s e s  w i t h  low compl ian t  b l a d d e r s  (<10ml/cmH20) had UEBW o f  609 o r  more. 

When analyzed t o g e t h e r ,  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  i n  c/m between c o n t r o l s  and BPH 

c a s e s .  However, c/m i n  BPH p a t i e n t s  w i t h  UEBW of 609 o r  more was s i g n i f i c a n t l y  g r e a t e r  than 

t h a t  i n  c o n t r o l  c a s e s .  There was a l s o  a  s i g n i f i c a n t  d i f f e r e n c e  i n  c/m between BPH cases  w i t h  

UEBW of 609 o r  more and t h o s e  w i t h  UEBW l e s s  t h a n  60g. I n  a l l  b u t  1 c a s e  ( 9 6 % ,  24 /25) ,  w i t h  

UEBW of l e s s  t h a n  60g, c/m was less t h a n  30%, w h i l e  i n  a l l  9  c a s e s  w i t h  UEBW o f  60g o r  more 

c/m was 30% o r  more (p<0 .0001) .  

As f o r  c o l l a g e n  m / I  and f / n ,  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  were noted between 

c o n t r o l  and BPH c a s e s .  I n  a d d i t i o n ,  bo th  c o l l a g e n  m/ 1 and f / n  i n  BPH c a s e s  w i t h  UEBW of 60g 

o r  more were s i g n i f i c a n t l y  g r e a t e r  t h a n  t h o s e  w i t h  UEBW of less t h a n  60g. I n  t h o s e  cases  with 

c o n s i d e r a b l e  b ladder  hyper t rophy a s  e v a l u a t e d  by UEBW (609  o r  m o r e ) ,  i n f l l t r a t l o n  of collagen 

t y p e  m i n t o  smooth muscle and f i b r o n e c t l n  w e r e  more prominent t h a n  c o n t r o l  and o t h e r  BPH cases. 

There w e r e  s i g n i f i c a n t  r e l a t i o n s h i p s  between c/m and c o l l a g e n  m / I ( r = O .  60 1, p<O.OOO5), 

between c/m and f / n  ( r=0.676,  p<0.0001) and between c o l l a g e n  m /  1 and f / n  ( r=0.684,  p<0.0001). 

When analyzed t o g e t h e r  i n  34 BPH c a s e s ,  UEBW c o r r e l a t e d  s i g n i f i c a n t l y  w i t h  a l l  morphometric 

measures (c/m, r=0.744, p<0.0001; c o l l a g e n m /  I ,  r=0.698, p<0.0001; f / n ,  r=0.733, p<0.0001). 

Amongurodynamicmeasures o b t a i n e d ,  bladdercompliancewastheonlyonecorrelat~ng s i g n i f i c a n t l y  

wi thc /m (r=0.673,  p<0.0001),  c o l l a g e n m / I  ( r=0.475,  p<0.05) a n d f / n  ( r=0 .590 ,p<0 .001) .  There 

was a l s o  a  significantcorrelationnotedbetween f / n a n d p o s t v o i d r e s i d u a l u r i n e v o l u m e  (r=O.514, 

p<O.Ol). 

CONCLUSIONS 
These r e s u l t s  sugges t  t h a t  abnormal i n c r e a s e  o f  c o n n e c t i v e  t i s s u e  accompanied w i t h  increased 

l e v e l s  of c o l l a g e n t y p e m  and f i b r o n e c t i n  c o u l d  c o n t r i b u t e  t o  advancedbladder  hypertrophywith 

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