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PLACENTAL VILLOUS EDEMA: A POSSIBLE CAUSE OF 

ANTENATAL HYPOXIA

L .  KOVALOVSZKI, E. V I L L Á N Y I ,  G. BENKÚ

D e p a r t m e n t s  o f  P a e d i a t r i c s  and P a t h o l o g y ,  
M u n i c i p a l  H o s p i t a l ,  S z e n t e s ,  Hungary

R e c e iv e d  6 May 1988

T h i s  s t u d y  was u n d e r t a k e n  t o  d e t e r m i n e  t h e  
r e l a t i o n s h i p  be tw een t h e  p l a c e n t a l  v i l l o u s  edema and 
t h e  c h a r a c t e r i s t i c  s e q u e l a e  o f  a n t e n a t a l  h y p o x i a ,  i . e .  
t h e  need  f o r  r e s u s c i t a t i o n  a t  b i r t h  and low  pH v a l u e s  
i n  u m b i l i c a l  a r t e r i a l  b l o o d .  P l a c e n t a l  v i l l o u s  edema 
was r e c o g n i z e d  by f i n d i n g  o f  open spaces  w i t h i n  t h e  
c y t o p l a s m  o f  i n t e r v i l l o u s  c e l l s  and i n  t h e  
i n t e r s t i t i u m  o f  t h e  v i l l i .

The p e r c e n t a g e  o f  e d e m a t o u s  v i l l i  was s i g n i f i c a n t l y  
h i g h e r  i n  t h e  g r o u p  o f  newborns  r e q u i r i n g  
r e s u s c i t a t i o n .  The s e v e r i t y  o f  t h e  edema had a p o s i t i v e  
c o r r e l a t i o n  w i t h  t h e  need  f o r  r e s u s c i t a t i o n  a t  b i r t h  
and w i t h  t h e  a r t e r i a l  b l o o d  pH v a l u e s  i n  t h e  u m b i l i c a l  
c o r d .  P l a c e n t a  p r a e v i a  and  m a t e r n a l  t o x i c o s i s  were  
a s s o c i a t e d  w i t h  h i g h  p e r c e n t a g e  o f  edematous  v i l l i .  I t  
i s  s u g g e s t e d  t h a t  edema f l u i d  i n t e r p o s e d  a b a r r i e r  t o  
gas  e x c h a n g e  be tw een m o t h e r  and f e t u s .  The c a p i l l a r i e s  
w ere  b l o c k e d  by c o m p r e s s i o n  l e a d i n g  t o  r e d u c t i o n  i n  
b l o o d  f l o w  t h r o u g h  t h e  v i l l i .  These  a b n o r m a l i t i e s ,  i f  
w i d e s p r e a d ,  may r e d u c e  gas  e x c h a n g e .

I t  i s  s u g g e s t e d  t h a t  h y p o x i a  c o u l d  p a r t l y  be 
p r e v e n t e d  by p r e v e n t i n g  t h e  d e v e l o p m e n t  o f  p l a c e n t a l  
v i l l o u s  edema.

INTRODUCTION

T h e r e  i s  a c o n t r o v e r s y  i n  t h e  l i t e r a t u r e  a b o u t  t h e  c l i n i c a l  

s i g n i f i c a n c e  o f  p l a c e n t a l  v i l l o u s  edema.  A c c o r d i n g  t o  A l a d j e m  

e t  a l .  / 1 /  t h e  v i l l o u s  edema as a s o l e  f i n d i n g  i s  common i n  

i n f a n t s  who have  n o r m a l  n e o n a t a l  c o u r s e .  On t h e  o t h e r  h a n d ,  

Naeye e t  a l  / 5 /  s u g g e s t e d  t h a t  m o s t  o f  m o r t a l i t y  and m o r b i d i t y  

a s s o c i a t e d  w i t h  c h o r i o a m n i o n i t i s  and a number o f  o t h e r  

a n t e n a t a l  d i s o r d e r s  a r e  r e l a t e d  t o  p l a c e n t a l  v i l l o u s  edema. The

Akadémiai Kiadó,  Budapest



210 L. Kovalovszki e t a l

p l a c e n t a  i s  f u n c t i o n i n g  as t h e  f e t u s ,  r e s p i r a t o r y  and e x c r e t o r y  

s y s t e m  and any i n t e r f e r e n c e  w i t h  i t s  f u n c t i o n a l  c a p a c i t y  i s  a 

s o u r c e  o f  g r e a t  d a n g e r .  The ed em a to us  v i l l i  may f o r m  a b a r r i e r  

t o  gas  ex change  b e tw e e n  m o t h e r  and f e t u s  r e s u l t i n g  i n  

a s p h y x i a t i o n ,  w h i c h  may cause  w i d e s p r e a d  p a t h o p h y s i o l o g i c  

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

r e l a t i o n s h i p  b e tw e e n  t h e  p l a c e n t a l  v i l l o u s  edema and t h e  

a n t e n a t a l  h y p o x i a .

PATIENTS AND METHODS

F o u r t y - e i g h t  t e r m  and 54 p r e t e r m  n e o n a t e s  ( g e s t a t i o n a l  age 
l e s s  t h a n  37 w e e k s )  w e r e  a n a l y s e d .  E i g h t  f e t u s e s  d i e d  i n  u t e r o ,  
and  40 f u l l  t e r m  d e l i v e r i e s  were added  as c o n t r o l s .

To d e t e r m i n e  t h e  p e r c e n t  o f  e d e m a t o u s  v i l l i ,  40 r a n d o m l y  
s e l e c t e d  m i c r o s c o p i c  f i e l d s  were  c o u n t e d  i n  each  o f  t h r e e  
t i s s u e  s e c t i o n s  t a k e n  f r o m  t h e  c e n t e r ,  m i d z o n e ,  and p e r i p h e r y  
o f  t h e  p l a c e n t a  / 5 / .  P l a c e n t a l  v i l l o u s  edema was r e c o g n i z e d  by 
t h e  f i n d i n g  o f  open s p a c e s  i n  t h e  i n t e r s t i t i u m  o f  t h e  v i l l i  and 
w i t h i n  t h e  c y t o p l a s m  o f  i n t r a v i l l o u s  c e l l s  ( s e e  F i g u r e  1 ) .

The  s e v e r i t y  o f  edema was e v a l u a t e d  by d e t e r m i n i n g  t h e  
p e r c e n t  o f  edematous  v i l l i .

N e o n a t a l  r e s u s c i t a t i o n  was d e f i n e d  as a need f o r  bag  and 
mask v e n t i l a t i o n ,  i n t u b a t i o n  o r  a s s i s t e d  v e n t i l a t i o n .

F o r  d e t e r m i n a t i o n  o f  pH, b l o o d  was w i t h d r a w n  f r o m  u m b i l i c a l  
a r t e r i e s  i m m e d i a t e l y  a f t e r  b i r t h .

The 99 % c o n f i d e n c e  i n t e r v a l  was used  t o  p o i n t  t h e  
d i f f e r e n c e s  be tw e e n  t h e  compared  g r o u p s .  L i n e a r  r e g r e s s i o n  
a n a l y s i s  was p e r f o r m e d  t o  d e t e r m i n e  t h e  s t a t i s t i c a l
s i g n i f i c a n c e  o f  d e c r e a s i n g  pH v a l u e s .

F i g  1 .  There  a r e  l a r g e  open s p a c e s  w i t h i n  t h e  v i l l u s .  Edema 
has a c c u m u l a t e d  be tween  c a p i l l a r y  and t r o p h o b l a s t i c  
c o v e r i n g  o f  t h e  v i l l u s .



Placental v illo u s  edema 2 1 1

RESULTS

The r a t e  o f  ed em a to us  v i l l i  was s i g n i f i c a n t l y  h i g h e r  i n  t h e  

g r o u p  o f  r e a n i m a t e d  new bor ns  ( T a b l e  I ) .  V i l l o u s  edema

was i d e n t i f i e d  as t h e  s o l e  p a t h o l o g i c a l  f i n d i n g .  I n  t h i s  

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

p l a c e n t a  p r a e v i a ,  e x t e n d e d  p l a c e n t a l  i n f a r c t s ,  and o t h e r  w e l l -  

known c a u s e s  o f  i n t r a u t e r i n e  h y p o x i a  were  e x c l u d e d .  The 

c o m p a r i s o n  was made w i t h  new bor ns  o f  s i m i l a r  b i r t h w e i g h t  and 

g e s t a t i o n a l  age.

TABLE I

The r a t e  o f  edem at ous  v i l l i

R e s u s c i t a t e d
n e w b o r n s

C o n t r o l s

Number o f  n e w b o r n s 10 10

Mean b i r t h w e i g h t  ( g ) 2223 2196

Mean g e s t a t i o n a l  age

(w k) 3 5 . 2 3 5 . 5

Number o f  c o u n t e d

v i l l i 4083 4773

Number o f  ed em a to us

v i l l i 912 387

P e r c e n t  o f  edem at ous

v i l l i 22.3% p < 0 .0 0 1  8.1%

T h e r e  was a s t r o n g ,  p o s i t i v e  c o r r e l a t i o n  be tw een t h e  h i g h e r  

r a t e  o f  edem at ous  v i l l i  and t h e  c h a r a c t e r i s t i c  s e q u e l a e  o f  

a n t e n a t a l  h y p o x i a ,  i . e . ,  t h e  need f o r  r e s u s c i t a t i o n  a t  b i r t h ,  

o r  l ow pH v a l u e s  i n  u m b i l i c a l  a r t e r i a l  b l o o d  ( T a b l e  I I ,  F i g  2 ) .  

No l i v e b o r n  i n f a n t  was f o u n d  a t  h i g h e r  edema r a t e s ,  i . e .  

above  60 %.
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TABLE I I

C l i n i c a l  s y m p t o m s  and s e v e r i t y  o f  v i l l o u s  edema

R a t e  o f  edematous

v i l l i ^ 2 0  % 2 1 - 4 0  % 41 - 6 0  % 6 1 - 8 0

Nu mber  o f  l i v e b o r n s 74 15 5 0

Nu mb er  o f  newborns  w i t h

-  good  r e s p i r a t i o n 62 4 0 -

-  r e s u s c i t a t i o n 9 6 4 -

-  g r u n t i n g 3 5 1 -

Mean pH v a l u e s 7 . 2 8 7 . 2 1 7 .1 7 -

Nu mb er  o f  s t i l l b o r n s 7 0 0 1

The  d i f f e r e n c e  i n  pH v a l u e s  i s  s i g n i f i c a n t  ( p < 0 . 0 5 ) .

I n  th e  g rap h  shown i n  F i g ,  2,  t h e  w i d t h  o f  t h e  b a r  shows t h e  

99 % c o n f i d e n c e  i n t e r v a l  f o r  t h e  d i f f e r e n c e  o b s e r v e d  i n  t h e  

c l i n i c a l  symptoms.  The l a r g e r  t h e  s a m p le  s i z e  t h e  s h o r t e r  t h e  

l e n g t h  o f  t h e  b a r .  I f  t h e  b a r  f a i l s  t o  c r o s s  t h e  0 l i n e ,  t h e  

o b s e r v e d  d i f f e r e n c e  i s  l i k e l y  l e s s  t h a n  1 % t o  o c c u r  by 

c h a n c e .

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

p e r c e n t a g e  o f  e d e m a t o u s  v i l l i .  I n  3 o f  o u r  4 n e w b o r n s  w i t h  

r e s u s c i t a t i o n  t h e  mean r a t e  o f  ed e m a t o u s  v i l l i  was 42 %. By 

c o n t r a s t ,  t h e  f o u r t h  new bor n  w i t h  p l a c e n t a  p r a e v i a  had  n o r m a l  

r e s p i r a t i o n  and t h e  r a t e  was 10 %.

S i m i l a r  o b s e r v a t i o n  was made i n  t h e  cases  o f  m a t e r n a l  

t o x i c o s i s .  I n  2 o f  o u r  3 new bor ns  w i t h  r e s u s c i t a t i o n  t h e  mean 

r a t e  o f  edematous  v i l l i  was 38 %. On t h e  o t h e r  h a n d ,  i n  one 

c a s e  o f  m a t e r n a l  e c l a m p s i a  t h e  i n f a n t  was b o r n  i n  good 

c o n d i t i o n ,  w i t h  e x c e l l e n t  r e s p i r a t i o n ,  and t h e  r a t e  o f  

e d e m a t o u s  v i l l i  was 5 %.
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F i g  2 .  The 99 % c o n f i d e n c e  i n t e r v a l  f o r  p e r c e n t a g e  p o i n t
d i f f e r e n c e s  f o r  c l i n i c a l  sy mp to ms  be tween  n e w b o r n s  
w i t h  l o w e r  ( < 2 0  %) and h i g h e r  ( 2 1 - 6 0  4)  d e g r e e  o f  
p l a c e n t a l  v i l l o u s  edema ( s e e  T a b l e  I I ) .
A: new b o r n s  w i t h  good r e s p i r a t i o n ,
B: new b o r n s  n e e d i n g  r e s u s c i t a t i o n ,
C: new b o r n s  w i t h  g r u n t i n g .
O n l y  l i v e b o r n s  a r e  i n c l u d e d .  N e g a t i v e  numbers  i n d i c a t e  
f e w e r  c a s e s  i n  t h e  g r o u p  o f  new bor ns  w i t h  h i g h e r  
p e r c e n t a g e  o f  edema.

DISCUSSION

F i n d i n g s  i n  t h i s  s t u d y  s u p p o r t  t h e  p o s s i b i l i t y  t h a t  

a n t e n a t a l  h y p o x i a  i s  r e l a t e d  t o  p l a c e n t a l  v i l l o u s  edema. I n  t h e  

g r o u p  o f  ne w bor ns  w h i c h  were r e s u s c i t a t e d  ( T a b l e  I )  t h e  

p l a c e n t a l  v i l l o u s  edema was t h e  s o l e  p a t h o l o g i c a l  f i n d i n g .  No 

o t h e r  d i s o r d e r s  o f  p r e g n a n c y  and d e l i v e r y  were  i d e n t i f i e d .

T h e r e  was a s t r o n g ,  p o s i t i v e  c o r r e l a t i o n  be tween  t h e  h i g h e r  

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

n e w b o r n s  ( T a b l e  I I ,  F i g  2 ) .  No f e t u s  s u r v i v e d  t h e  mos t  s e v e r e  

d e g r e e  o f  edema ( a b o v e  60 %). The pH v a l u e s  d e c r e a s e d  

s i g n i f i c a n t l y  as t h e  edema p r o g r e s s i v e l y  i n c r e a s e d .

I n  t h e  c a s e s  o f  p l a c e n t a  p r a e v i a  and  m a t e r n a l  t o x i c o s i s  t h e  

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

o f  v i l l o u s  edema t h a n  t o  t h e  m a t e r n a l  i l l n e s s .  I n  t h e  mos t  

s e v e r e  fo r m  o f  m a t e r n a l  t o x i c o s i s ,  t h e  newborn  was i n  good 

g e n e r a l  c o n d i t i o n  and showed a l o w - d e g r e e  v i l l o u s  edema. By 

c o n t r a s t ,  t h e  n e w b o r n s  w i t h  h i g h  p e r c e n t a g e  o f  edema r e q u i r e d
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r e s u s c i t a t i o n  and t h e  m a t e r n a l  i l l n e s s  was m i l d .

On t h e  b a s i s  o f  h i s t o l o g i c a l  f i n d i n g s  we can e x p l a i n  why t h e  

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

v i l l o u s  edema. The edema f l u i d ,  a c c u m u l a t i n g  be tw e e n  

i n t r a v i l l o u s  c a p i l l a r y  and t h e  t h r o p h o b l a s t i c  c o v e r i n g  o f  t h e  

v i l l u s ,  fo rm s  a b a r r i e r  t o  gas e x c h a n g e  be tw e e n  m o t h e r  and 

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

b y  edema f l u i d ,  l e a d i n g  t o  r e d u c e d  c i r c u l a t i o n  i n  t h e  v i l l i .  

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

The  p a t h o p h y s i o l o g y  o f  t h e  v i l l o u s  edema i s  u n k n o w n .  I t  

c l e a r l y  o r i g i n a t e s  i n  t h e  f e t u s  / 5 / .  C h o r i o a m n i o n i t i s  and a 

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

v i l l o u s  edema / 5 / .  C a t e c h o l a m i n e s  m i g h t  p l a y  some r o l e  i n  t h e  

d e v e l o p m e n t  o f  v i l l o u s  edema. L a g e r c r a n t z  and B i s t o l e t t i  have 

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

/ 4 / .  C a t e c h o l a m i n e s  can  cause  p u l m o n a r y  edema i n  humans 

/ 3 , 6 , 7 / .  B e f o r e  b i r t h  t h e  p u l m o n a r y  and s y s t e m i c  c i r c u l a t i o n s  

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

a r t e r i o s u s  and any  i n c r e a s e  i n  l e f t  v e n t r i c u l a r  f i l l i n g  

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

v i l l o u s  c a p i l l a r i e s  / 5 / .  P r o s t a g l a n d i n s  were  a l s o  c o n s i d e r e d  as 

a c a u s e  o f  v i l l o u s  edema / 2 / .

O u r  f i n d i n g s  a re  s i m i l a r  t o  t h a t  r e p o r t e d  by Naeye e t  a l  / 3 / .  

The  r e s u l t s  i n  t h i s  s t u d y  r a i s e  t h e  p o s s i b i l i t y  t h a t  some cases  

o f  a n t e n a t a l  h y p o x i a  c o u l d  be p r e v e n t e d  by e l i m i n a t i n g  o r  

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