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Rec eive d 27 J a n u a r y  1989

A number o f  p u b l i s h e d  papers  have d e a l t  w i t h  the  
comparison o f  b i r t h  p r e v a l e n c e s  o f  c o n g e n i t a l  
c a r d i o v a s c u l a r  m a l f o r m a t i o n  (CCVMs).  The f e a s i b i l i t y  of  
m e a n in g f u l  i n t e r c o u n t r y  com par ison  was e x p l o r e d  d u r i n g  
th e  v i s i t i n g  f e l l o w s h i p s  to  Dr Andrew C z e i z e l  of  
C h a r l o t t e  Fe re ncz  and Dr F r a n c i n e  Lys.  Oata f r om  t h r e e  
Hu ngar ian  s t u d i e s ,  one USA and one B e l g i a n  s t u d y  are  
p r e s e n t e d  he re  f o r  s e l e c t e d  CCVMs. D i f f e r e n t i a l  
p e r i n a t a l  and d i a g n o s t i c  c i r c um s ta n c e s  w hi ch  l e a d  to  
p o s s i b l e  causes o f  b i a s  i n v o l v e  fo u r  main domains:  
s tud y p o p u l a t i o n ,  a s c e r t a i n m e n t  o f  c a s e s ,  
c a t e g o r i z a t i o n  of  CCVMs and d i a g n o s t i c  d e f i n i t i o n s .  
Unique f e a t u r e s  a re  h i g h l i g h t e d  as a d e s c r i p t i v e  
f ramework  which w i l l  promote  the c o m p a r a b i l i t y  of  
e p i d e m i o l o g i c  d a ta  f rom v a r i o u s  r e g i o n s .

INTRODUCTION

C o n g e n i t a l  c a r d i o v a s c u l a r  m a l f o r m a t i o n s  (CCVMs) c o n s t i t u t e  a 

p r obl em  o f  major  concern  i n  a l l  i n d u s t r i a l i z e d  c o u n t r i e s . V i t a l  

r e c o r d s  i n  Hungary s e rv e  to  i l l u s t r a t e  t h e i r  i m p o r t a n c e .  As the  

i n f a n t  m o r t a l i t y  r a t e  has d r a m a t i c a l l y  decreased d u r i n g  the  

p a s t  deca des ,  the  p r o p o r t i o n  o f  deaths  due to  c o n g e n i t a l  

a n o m a l i e s  (CAs) and w i t h i n  t h e  l a t t e r  c a t e g o r y ,  due t o  CCVMs 

has been i n c r e a s i n g  ( T a b l e  I ) .  I n  1 9 8 5 ,  CCVM caused 12 t i m e s  as 

many i n f a n t s  dea ths  as a l l  i n f e c t i o u s  d is e a s e s  combi ned.

E a r l i e r  r e p o r t e d  b i r t h  p r e v a l e n c e s  o f  CCVMs v a r i e d  f r om  2 .0 3  

to  1 8 . 5  per 1000 b i r t h s  / 1 , 2 , 3 /  r a i s i n g  q u e s t i o n s  a b o u t  the  

r e a s o n s  o f  such d i f f e r e n c e s .  S i n c e  th en  r e p o r t e d  c o m p a r a t i v e
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s t u d i e s  have  f a i l e d  t o  t a k e  i n t o  a c c o u n t  s p e c i f i c  c i r c u m s t a n c e s  

w h i c h  may have  l e d  t o  t h e s e  d e v i a t i o n s  / 4 , 5 / .  The f e a s i b i l i t y  

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

v i s i t i n g  f e l l o w s h i p s  t o  D r .  A. C z e i z e l  o f  D r .  C. F e re n c z  and D r .  

F .  Ly s  as each  o f  us i s  c o n c e r n e d  w i t h  t h e  m a g n i t u d e  o f  t h e  

p r o b l e m  o f  CCVMs i n  o u r  r e s p e c t i v e  s t u d y  a r e a s  i n  H u n g a r y ,  USA 

and  B e l g i u m .

T h i s  p a p e r  p r e s e n t s  c o m p a r a t i v e  d a t a  and d i s c u s s e s  

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

r e p o r t e d  b i r t h  p r e v a l e n c e  o f  CCVMs.

MATERIALS AND METHODS

a .  ) I n  H u n g a r y  t h e  r e s u l t s  o f  t h r e e  p r e v i o u s  s t u d i e s  a r e  
s u m m a r i z e d .

i . )  The H u n g a r i a n  C o n g e n i t a l  M a l f o r m a t i o n  R e g i s t r y  
(HCMR) has o p e r a t e d  s i n c e  1970 w i t h  m u l t i p l e  s o u r c e s  o f  
a s c e r t a i n m e n t  / 6 / .  A l l  d e l i v e r i e s  t a k e  p l a c e  i n  h o s p i t a l s ,  
m a l f o r m e d  b a b i e s  a r e  t r e a t e d  i n  p e d i a t r i c  c l i n i c s  and t h e  
a u t o p s y  o f  a l l  dead  i n f a n t s  i s  o b l i g a t o r y .  The n o t i f i c a t i o n  o f  
CAs f r o m  b i r t h  t i l l  t h e  age o f  one y e a r  i s  m a n d a t o r y  and i t  i s  
e x c l u s i v e  t a s k  o f  p h y s i c i a n s .  C o n t i n u o u s  c h e c k i n g  o f  n o t i f i e d  
d i a g n o s e s  and e v a l u a t i o n  o f  l e t h a l ,  m a j o r  and m i l d  CAs a r e  
m a j o r  f u n c t i o n s  o f  t h e  HCMR. M i n o r  a n o m a l i e s  a r e  e x c l u d e d .

i i . )  B u d a p e s t  s t u d y : an ad hoc  e p i d e m i o l o g i c  s t u d y  was 
o r g a n i z e d  t o  d e t e r m i n e  t h e  b i r t h  p r e v a l e n c e  o f  CCVMs among 
5 2 , 5 6 9  t o t a l  and 5 1 , 9 5 6  l i v e b i r t h s  o f  B u d a p e s t  r e s i d e n t s  i n  
1 9 6 3 - 1 9 6 5 .  The m u l t i p l e  s o u r c e s  o f  a s c e r t a i n m e n t  i n c l u d e d  
r e c o r d s  o f  a l l  p a t h o l o g i c  and p e d i a t r i c  c a r d i o l o g i c  
i n s t i t u t i o n s  as w e l l  as p r e s c h o o l  e x a m i n a t i o n s  o f  t h e s e  b i r t h  
c o h o r t s .  A l l  CCVMs w e r e  v e r i f i e d  by p e d i a t r i c  c a r d i o l o g i s t s  o r  
by a u t o p s y  r e p o r t s  / 7 / .

i i i . )  S z o l n o k  s t u d y :  i n  t h i s  " o p t i m a l  a p p r o a c h "  s t u d y  
an a c t i v e  s e a r c h  f o r  c a s e s  o f  CCVMs was p e r f o r m e d  u t i l i z i n g  t h e  
a l p h a b e t i c  l i s t  o f  a l l  l i v e b o r n  c h i l d r e n  ( N = 5 , 9 7 8 )  i n  S z o l n o k  
c o u n t y ,  19 6 3 -1 9 6 5  / 8 / .  A s i n g l e  c a r d i o l o g i s t  suc c e e d e d  i n  
a s c e r t a i n i n g  t h e  c a r d i a c  d i a g n o s i s  i n  5 , 6 4 4  c h i l d r e n  ( 9 4 . 4  %) .  
CCVMs f o u n d  were  v e r i f i e d  by p e d i a t r i c  c a r d i o l o g i s t s  o r  by 
a u t o p s y .

b .  ) The B a l t i m o r e - W a s h i n g t o n  I n f a n t  S t u d y  (BWIS) i s  a c a s e -  
c o n t r o l  i n v e s t i g a t i o n  i n  a d e f i n e d  a r e a  w h i c h  i s  o n g o i n g  s i n c e  
1981 and i n c l u d e s  t h e  S t a t e  o f  M a r y l a n d ,  W a s h i n g t o n ,  D .C .  and 
a d j a c e n t  c o u n t i e s  o f  V i r g i n i a ,  USA. M e d i c a l ,  s o c i o d e m o g r a p h i c ,  
g e n e t i c  and e n v i r o n m e n t a l  ex p o s u re  d a t a  on f a m i l i e s  o f  i n f a n t s  
w i t h  CCVMs a r e  c o m p a r e d  t o  e q u a l l y  c o l l e c t e d  i n f o r m a t i o n  on 
c o n t r o l s .  Among t h e  9 0 , 0 0 0  ann u a l  b i r t h s ,  c a s e s  w i t h  c o n f i r m e d  
d i a g n o s e s  a re  i d e n t i f i e d  t h r o u g h  m u l t i p l e  s o u r c e s ,  i n c l u d i n g  
f i l e s  o f  a l l  p e d i a t r i c  c a r d i o l o g y  c e n t e r s ,  p a t h o l o g y  departments



TABLE I

I n f a n t  d e a t h s  i n  H u n g a r y

Year L i v e b i r t h s I n f a n t

N

d e a t h s

C a u s e - s p e c i f i c  i n f a n t  d e a t h s

I n f e c t i o u s  
d i s e a s e s  

N 4

C o n g e n i t a l  
a n o m a l i e s  

N h

C a r d i o v a s c u l a r  
m a l f o r m a t i o n s  

N % Л /  +

1960 1 4 6 ,4 6 1 6 , 9 7 6 4 7 . 6 173 2 . 5 916 1 3 . 1 334 4 . 8 3 6 . 5

1965 1 3 3 , 0 0 9 5 , 1 6 6 3 8 . 8 67 1 . 3 915 1 7 . 7 381 7 . 4 4 1 . 6

1970 1 5 1 , 8 1 9 5 , 4 4 9 3 5 . 9 28 3++ 5 . 2 930 1 7 . 1 353 6 . 5 3 8 . 0

1975 1 9 4 , 2 4 0 6 , 3 8 0 3 2 . 8 2 3 3 + + 3 . 7 1 , 1 1 3 1 7 . 4 502 7 . 8 4 5 . 1

1980 1 4 8 , 6 7 3 3 , 4 4 3 2 3 . 2 35++ 1 .0 719 2 0 . 9 284 7 . 4 3 9 . 5

1985 1 3 0 , 2 0 0 2 , 6 5 1 2 0 . 4 19+ + 0 . 7 575 2 1 . 7 224 8 . 4 3 9 . 0

+ w i t h i n  i n f a n t  d e a t h s  due t o  CAs

+ + i n c l u d e s  v i r a l  h e p a t i t i s  and t u b e r c u l o s i s ,  p r e v i o u s l y  c a t e g o r i z e d  e l s e w h e r e
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TABLE I I

D i a g n o s i s  - s p e c i f i c  l i v e  b i r t h

I  CD 

Code CCVM g r o u p

HCMR
( I s o l a t e d  + co m p l e x )  

1 9 7 0 -1 9 8 2  1983-1 986  
N N %.

Ad hoc 
B u d a p e s t  

I s o l a t e d  + 
complex 

N

7 4 5 . 0 Common t r u n c u s 89 0 . 0 4 18 0 .0 4 9 0 . 1 7

7 4 5 . 1 T r a n s p o s i t i o n  o f  
g r e a t  v e s s e l s 259 0 . 1 2 92 0 .1 8 15 0 . 2 9

7 4 5 . 2 T e t r a l o g y  o f  
F a l l o t 257 0 . 1 2 48 0 .0 9 29 0 . 5 6

7 4 5 . 3
7 4 5 . 4

V e n t r i c u l a r  
s e p t a l  d e f e c t 2 ,4 6 3 1 . 1 6 1 , 0 5 3 2 .0 3 73 1 . 4 1

7 4 5 . 4 A t r i a l  s e p t a l  
d e f e c t ,  t y p e  I I . 618 0 . 2 9 203 0 .4 0 39 0 . 7 5

7 4 5 . 6 E n d o c a r d i a l  
c u s h i o n  d e f e c t 63 0 . 0 3 16 0 .0 3 0 _

7 4 6 . 1  
7 4 6 . 5

- 2  T r i c u s p i d  and 
- 6  m i t r a l  d e f e c t s 42 0 . 0 2 14 0 .0 3 2 0 . 0 4

7 4 6 . 3 - 4  A o r t i c  s t e n o s i s  
e t c . 282 0 . 1 3 103 0 .2 0 28 0 . 5 4

7 4 6 . 7 H y p o p l a s t i c  l e f t  
h e a r t 48 0 . 0 2 20 0 .0 4 4 0 . 0 8

7 4 6 . 9 Complex CCM 1 ,0 0 8 0 . 4 7 365 0 .7 1 11 0 . 2 1

7 4 7 . 0 P a t e n t  d u c t u s  
a r t e r i o s u s 477 0 . 2 2 172 0 .3 4 39 0 . 7 5

7 4 7 . 1 C o a r c t a t i o n  o f  
a o r t a 132 0 . 0 6 37 0 .0 7 11 0 . 2 1

7 4 6 . 0  
7 4 7 . 3

P u lm o n a r y
s t e n o s i s 238 0 . 1 1 126 0 .2 5 15 0 . 2 9

7 4 6 . 8  
7 4 7 . 7 - 8  O t h e r  CCVMs 211 0 . 1 0 50 0 .1 0 6 0 . 1 2

7 4 7 . 9 U n s p e c i f i e d
CCVMs 2 ,7 3 0 1 . 2 9 267 0 .5 2 7 0 . 1 3

T o t a l 8 ,9 1 7 4 . 1 9 2 , 5 6 6 5 .0 2 288 5 . 5 5

L i v e  b i r t h 511 ,021

A l l  case w ere  a f f e c t e d  by Down s y n d r o m e

T h r e e  f u r t h e r  c a s e s  were  t r a n s f e r r e d  t o  o t h e r  CCVM g r o u p



Comparative analysis o f congenital cardiovascular malformations 173

p r e v a l e n c e  o f  CCVMs i n  H ungar y

e p i d e m i o l o g i c
1 9 6 3 - 6 5

s t u d y A c t i v e s e a r c h  i n  
1963 -6 5

S z o ln o k c o u n t y

M u l t i p l e  
N %.

T o t a l  
N 4.

I s o l a ted+complex 
N

M u l t i p l e  
N 4. N

T o t a l
4.

5 0 . 1 0 14 0 . 2 7 2 0 . 3 5 0 - 2 0 . 3 5

1 0 . 0 2 16 0 .3 1 3 0 . 5 3 0 - 3 0 . 5 3

3 0 . 0 6 32 0 . 6 2 3 0 . 5 3 0 - 3 0 . 5 3

24 0 . 4 6 97 1 .8 7 11 1 . 9 5 0 - 11 1 . 9 5

9 0 . 1 7 48 0 . 9 2 5 0 . 8 9 0 - 5 0 . 8 0

20 0 . 3 0 20 + 0 . 3 8 1 0 . 1 8 2 0 .3 5 3 0 . 5 3

1 0 . 0 2 3 + + 0 . 0 6 1 0 . 1 8 0 - 1 0 . 1 8

6 0 . 1 2 34 0 . 6 5 8 1 . 4 2 0 - 8 1 . 4 2

0 - 4 0 . 0 8 0 - 0 - 0 -

0 - 11 0 .2 1 6 1 . 0 6 2 0 .3 5 8 1 . 4 2

6 0 . 1 2 45 0 . 8 7 8 1 . 4 2 1 0 .1 8 9 1 . 5 9

4 0 . 0 8 15 0 . 2 9 3 0 . 5 3 0 - 3 0 . 5 3

0 - 15 0 . 2 9 6 1 . 0 6 0 - 6 1 . 0 6

3 0 . 0 6 9 0 . 1 7 3 0 . 5 3 1 0 .1 8 4 0 . 7 1

1 0 . 0 2 8 0 . 1 5 0 - 1 0 .1 8 1 0 . 1 8

83 1. 371 7 . 1 4 60 1 0 . 6 7 1 .24 67 1 1 . 0 7

51 , 956 5 , 6 4 4
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as w e l l  as v i t a l  r e c o r d s ;  c o n t r o l s  chosen  by c o m p u t e r  
a l g o r i t h m  a re  r e p r e s e n t a t i v e  o f  t h e  b i r t h  c o h o r t .  P r e v a l e n c e  a t  
l i v e b i r t h  d a t a  f o r  t h e  y e a r s  1 9 8 1 - 1 9 8 2  have  been r e p o r t e d  / 4 / .

c . )  The H a i n a u t  R e g i s t r y  o f  C o n g e n i t a l  A n o m a l ie s  (HRCA) has  
been  o p e r a t i n g  s i n c e  1979 and p a r t i c i p a t e s  i n  t h e  EUROCAT 
P r o g r a m  o f  t h e  E u r o p e a n  Economic  C o m m u n i ty  f o r  b i r t h  d e f e c t s  
s u r v e i l l a n c e  / 9 / .  The s t u d y  a re a  i n c l u d e s  t h e  s o u t h  o f  H a i n a u t  
p r o v i n c e  and t h e  c i t y  o f  L a - L o u v i e r e  i n  B e l g i u m .  The t o t a l  
r e s i d e n t  popu lat ion  i n  t h e  study area i s  a p p r o x i m a t e l y  7 6 2 , 0 0 0  . The 
t o t a l  number o f  b i r t h s  i s  a b o u t  8 , 0 0 0  p e r  y e a r .  The r e g i s t r a t i o n  
o f  CAs i s  b ased  on m u l t i p l e  s o u r c e s  o f  a s c e r t a i n m e n t  and 
i n c l u d e s  n o t i f i c a t i o n  f r o m  o b s t e t r i c i a n s  and p e d i a t r i c i a n s  and 
a c t i v e  r e v i e w s  o f  r e l e v a n t  f i l e s  i n  t h e  p a r t i c i p a t i n g  
h o s p i t a l s ,  as w e l l  as f i l e s  o f  t h e  p e d i a t r i c  s p e c i a l t y  u n i t s  i n  
t h e  U n i v e r s i t y  H o s p i t a l s ,  B r u s s e l s .  I n  t h e  y e a r  1 9 8 6 ,  a 
c o l l a b o r a t i v e  p r o j e c t  was s t a r t e d  i n  s e v e r a l  EUROCAT c e n t r e s  
i n c l u d i n g  H a i n a u t  / 1 0 /  w h ic h  r e c o r d s  c a s e s  a f f e c t e d  by CCVM up 
t o  t h e  age o f  one y e a r .  Data p r e s e n t e d  h e r e  were c o l l e c t e d  i n  
1 9 8 6 - 1 9 8 7 .

RESULTS

The b i r t h  p r e v a l e n c e s  o f  CCVMs i n  t h e  H u n g a r i a n  s t u d i e s  a r e  

s u m m a r iz e d  i n  T a b l e  I I .  The t o t a l  CCVM b i r t h  prevalences p e r  

1000  l i v e b i r t h s  w e r e  4 .6 9  and 6 . 0 7  i n  t h e  HCMR i n  1 9 7 0 - 1 9 8 2  

and  1 9 8 3 - 1 9 8 6 ,  r e s p e c t i v e l y .  I n  t h e  e a r l i e r  Bu dapes t  c o h o r t  

t h i s  r a t e  was 6 . 9 9 ,  w h i l e  t h e  a c t i v e  s e a r c h  s t u d y  r e s u l t e d  i n  a 

1 1 . 8 7  r a t e  i n  S z o l n o k  c o u n t y  d u r i n g  t h e  same p e r i o d .  The 

d i a g n o s i s - s p e c i f i c  r a t e s  a re  d i s p l a y e d  f o r  two  t i m e  p e r i o d s  o f  

t h e  HCMR and f o r  t h e  two r é g i ó n á l  s t u d i e s  w h ic h  s e p a r a t e d  

i s o l a t e d ,  c o m p l e x  ( m o r e  t h a n  one CCVM) and m u l t i p l e  (CCVM 

a s s o c i a t e d  w i t h  n o n - c a r d i a c  CAs) c a t e g o r i e s .

C o m p a r i s o n  o f  d i a g n o s i s - s p e c i f i c  r a t e s  o f  t h e  H u n g a r i a n ,  USA 

and B e l g i u m  s t u d i e s  i s  shown i n  T a b l e  I I I .  (The d a t a s e t  o f  t h e  

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

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

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

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

o b v i o u s l y  be e x p e c t e d  f r o m  th e  r e l a t i v e l y  s m a l l  number o f  c a s e s  

i n  each  s t u d y ,  h o w e v e r ,  each s t u d y  p o p u l a t i o n  was d e r i v e d  f r o m  

a f a i r l y  l a r g e  l i v e b i r t h  c o h o r t .  D e s p i t e  t h e  w id e  r a n g e  o f  

s t u d y  y e a r s ,  p o p u l a t i o n  s i z e  and m e t h o d s  i n v o l v e d  i n  each  

s t u d y ,  n a r r o w  r a n g e s  o f  r a t e s  a re  seen  i n  CCVM g ro u p s  w h i c h  a r e



TABLE I I I

C o m p a r a t i v e  d i a g n o s i s - s p e c i f i c  l i v e  b i r t h  p r e v a l e n c e  o f  CCVM/1000 i n  t h e  
H u n g a r i a n ,  B a l t i m o r e - W a s h i n g t o n  (BWIS) USA and H a i n a u t  Belgium s tud ies .

CCVM

B u d a p e s t  
H ungar y  
1 9 63 -1 965  

N = 371

S z o l n o k  
Hung ary  
1 9 63 -1 965  

N = 67

BWIS
USA

198 1 -1 9 8 2  
N = 664

HAINAUT 
EUROCAT 
1 9 86 -1 987  

N = 132

Range R a t i o
Ma x /M in

Common t r u n c u s 0 . 2 7 0 . 3 5 0 . 5 6 0 . 1 2 0 . 1 2 - 0 . 5 6 4 . 7

T r a n s p o s i t i o n  o f  g r e a t  
v e s s e l s 0 .31 0 . 5 3 0 .2 1 0 . 3 0 0 . 2 1 - 0 . 5 3 2 .5

T e t r a l o g y  o f  F a l l o t 0 . 6 2 0 . 5 3 0 . 2 6 0 . 5 3 0 . 2 6 - 0 . 6 2 2 . 4

V e n t r i c u l a r  s e p t a l  d e f e c t 1 .8 7 1 . 9 5 0 . 8 6 3 . 1 4 0 . 8 6 - 3 . 1 4 3 .7

A t r i a l  s e p t a l  d e f e c t  
t y p e  I I . 0 . 9 2 0 . 8 9 0 . 3 2 1 .0 7 0 . 3 2 - 1 . 0 7 3 . 3

E n d o c a r d i a l  c u s h i o n  d e f e c t 0 . 3 8 0 .5 3 0 . 3 6 0 . 2 9 0 . 2 9 - 0 . 5 3 1 .8

C o n g e n i t a l  a o r t i c  s t e n o s i s 0 . 6 5 1 . 4 2 0 .1 1 0 . 1 1 0 . 1 1 - 1 . 4 2 1 2 ,9

H y p o p l a s t i c  l e f t  h e a r t 0 . 0 8 / 0 . 0 0 / 0 . 2 7 0 . 2 4 0 . 0 8 - 0 . 2 7 3 .4

P a t e n t  d u c t u s  a r t e r i o s u s 0 . 8 7 1 . 5 9 0 . 0 9 0 . 0 6 0 . 0 6 - 1 . 5 9 2 6 . 5

C o a r c t a t i o n  o f  a o r t a 0 . 2 9 0 . 5 3 0 . 2 4 0 . 4 2 0 . 2 4 - 0 . 5 3 2 . 2

C o n g e n i t a l  p u l m o n a r y  
s t e n o s i s 0 . 2 9 0 . 7 1 0 . 1 9 0 . 5 3 0 . 1 9 - 0 . 7 1 3 .7

O t h e r  CCVMs 0 . 5 4 2 . 8 4 0 . 2 3 - -

T o t a l 7 . 1 4 1 1 .8 7 3 . 7 0 7 . 4 8 3 .7 0 -1 1 .8 7 3 . 2

L i v e b i r t h s 5 1 ,9 5 6 5 ,6 4 4 1 7 9 ,6 9 7 - -
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e a s i l y  r e c o g n i z a b l e  a t  o r  soon a f t e r  b i r t h :  t e t r a l o g y  o f  

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

c u s h i o n  d e f e c t s , ,  as w e l l  as i n  c o a r c t a t i o n  o f  a o r t a ,  

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

p r e v a l e n c e  r a t e s  a r e  seen f o r  p a t e n t  d u c t u s  a r t e r i o s u s  and 

c o n g e n i t a l  a o r t i c  s t e n o s i s ,  b o t h  o f  w h i c h  were  i n  e x c e s s  i n  

H u n g a r y .  In  b o t h  H u n g a r i a n  s t u d i e s  t h e  d i a g n o s i s  o f  d u c t u s  

p a t e n c y  r e q u i r e d  i t s  p r e s e n c e  a f t e r  21 d a y s  o f  l i f e  i n  new bor ns  

o v e r  2500 g o r  a f t e r  t h r e e  months o f  l i f e  i n  newb orns  u n d e r  

2500  g o r  i n  a u t o p s i e d  i n f a n t s  a d u c t u s  d i a m e t e r  g r e a t e r  t h a n  

t h a t  o f  the  p u l m o n a r y  a r t e r y .  The o t h e r  two  s t u d i e s  e x c l u d e d  

PDA i n  p r e m a t u r e  i n f a n t s .  W h i l e  t h e s e  d e f i n i t i o n s  a r e  n o t  

e x a c t l y  th e  same, t h e  d i a g n o s t i c  r e s t r i c t i o n s  a l o n e  c a n n o t  

e x p l a i n  th e  d i f f e r e n c e s  o b s e r v e d .  W i t h  r e s p e c t  t o  a o r t i c  

s t e n o s i s  one m i g h t  c o n s i d e r  o v e r a s c e r t a i n m e n t  due t o  t h e  

i n c l u s i o n  o f  c l i n i c a l  d i a g n o s i s  i n  H u n g a r y .  O t h e r  d i a g n o s i s  

s p e c i f i c  v a r i a t i o n s  do n o t  show such a p r o p o r t i o n a t e  d i f f e r e n c e  

o f  m a x i m a l  and m i n i m a l  v a l u e s .

DISCUSSION

Recognizing the wide v a r i a t i o n s  in  the b i r t h  p r e v a l e n c e  o f  v a r i o u s  

t y p e s  o f  CCVM one m u s t  ask w h e t h e r  t h e  d i f f e r e n c e s  a r e  r e a l , 

t h a t  i s  th e y  i n d i c a t e  t r u e  d i f f e r e n c e s  i n  é t i o l o g i e  f a c t o r s ,  

w h e t h e r  t h e y  r e p r e s e n t  random v a r i a t i o n s  o f  r e l a t i v e l y  r a r e  

c o n d i t i o n s  o r  w h e t h e r  t h e y  a r e  due t o  p o p u l a t i o n  and 

m é t h o d o l o g i e  d i f f e r e n c e s ?  D e t a i l e d  a t t e n t i o n  was t h e r e f o r e  

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

s t u d y  o f  CAs i n  t o d a y ’ s h e a l t h  c a r e  e n v i r o n m e n t .  I t  was f o u n d  

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

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

p r a c t i c e s ,  n e o n a t a l  management  and,  i n  t h e  case  o f  CCVM, t o  

s p e c i f i c  a p p l i c a t i o n s  o f  modern d i a g n o s t i c  t e c h n o l o g i e s .  M a j o r  

f a c t o r s  r e l e v a n t  t o  CCVM p r e v a l e n c e  e s t i m a t e s  f a l l  i n t o  4 

d o m a i n s  ( T a b l e  I V ) .

I .  S t u d y  p o p u l a t i o n

P o p u l a t i o n  s i z e  may i n v e r s e l y  a f f e c t  c a s e  f i n d i n g  and



TABLE IV

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

S t u d y  p o p u l a t i o n A s c e r t a i n m e n t C a t e g o r i z a t i o n D i a g n o s t i c  d e f i n i t i o n

P o p u l a t i o n  s i z e H e a l t h  c a r e  sy s te m S t r u c t u r e :  a n a t o m i c I n c l u s i o n  c r i t e r i a

B i r t h  s t a t u s Home d e l i v e r i e s and m o r p h o g e n e t i c S e c u l a r  ch anges  i n

L i v e  b o r n ,  s t i l l  b o r n P r i m a r y  i n f a n t  care F u n c t i o n : d i a g n o s t i c

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

P r e g n a n c y  te r m i n a t i o n R e p o r t i n g  o f  CA Me chan is m :  c e l l u l a r , Core  d e f i n i t i o n  f o r

Age w indow d i a g n o s i s O b l i g a t o r y , 

v o l u n t a r y

R ecord  s o u r c e s

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

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

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

t h e i r  m e t h o d o l o g i e s .  G r e a t e s t  a c c u r a c y ,  a c h i e v e d  i n  r e l a t i v e l y  

s m a l l  r e g i o n a l  p o p u l a t i o n s ,  may y i e l d  t o o  few  cases  o f  c e r t a i n  

d i a g n o s i s  f o r  i n d e p e n d e n t  s t u d i e s .  Thus f o r  each  s p e c i f i c  s t u d y  

p u r p o s e  t h e r e  may be an o p t i m a l  p o p u l a t i o n  s i z e .

B i r t h  s t a t u s

V i t a l  s t a t i s t i c s  u s u a l l y  i n c l u d e  i n f o r m a t i o n  on l i v e - a n d  

s t i l l b i r t h s .  The l a t t e r  a r e  o f  g r e a t  i m p o r t a n c e  i n  é t i o l o g i e  

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

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

p r o p o r t i o n  ( <  1 4)  o f  t h e  t o t a l  b i r t h  c o h o r t ,  t h i s  p r o p o r t i o n  

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

i n c r e a s e d  i n  c e r t a i n  d i a g n o s t i c  c a t e g o r i e s  ( e . g .  E b s t e i n > s  

d i s e a s e ) .

Among l i v e b i r t h s  t h e  f i n a l  i n f o r m a t i o n  on CAs mus t  be 

o b t a i n e d  f r om  c l i n i c a l  s o u r c e s  as w e l l  as n e c r o p s y  d a t a  t o  

a s s u r e  f u l l  a s c e r t a i n m e n t  o f  a l l  c a s e s .  I n  H u n g a r y  n e c r o p s y  i s  

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

T h i s  u n i q u e  c o u n t r y  p r a c t i c e  i s  favourab le  f o r  case f i n d i n g  b u t  

t h e r e  i s  c o n s i d e r a b l e  v a r i a t i o n  i n  t h e  i n t e r e s t  and e x p e r t i s e  

o f  p r o s e c t o r s  / 1 1 / .

P r e n a t a l  e v a l u a t i o n  and c o n s e q u e n t  t e r m i n a t i o n  o f  a f f e c t e d  

p r e g n a n c i e s  has been shown t o  have an i n c r e a s i n g  e f f e c t  on t h e  

b i r t h  p r e v a l e n c e  o f  n e u r a l  t u b e  d e f e c t s  / 1 2 /  and w i l l ,  i n  t i m e ,  

a l s o  a f f e c t  CCVM r a t e s  / 1 3 / .  The m a t e r n a l  age l i m i t  f o r  

recommended p r e n a t a l  s t u d i e s  v a r i e s  by c o u n t r y  ( H u n g a r y :  o v e r  

38 y r s ,  B e l g i u m :  o v e r  37 y r s ,  USA o v e r  35 y r s )  so t h a t  a

d i f f e r e n t i a l  e f f e c t  may r e s u l t  as t h e  m a t e r n a l  r i s k  r i s e s  w i t h  

e a c h  a d d i t i o n a l  y e a r .  I n  each  c o u n t r y  u r b a n - r u r a l ,  

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

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

c o n s e q u e n t  d e c i s i o n s .

Age w indow o f  d i a g n o s i s

P o p u l a t i o n  s t u d i e s  have  a p p r o p r i a t e l y  d e f i n e d  t h e  b i r t h  

c o h o r t  i n  t i m e  and p l a c e ,  ho w e v e r ,  g r e a t  v a r i a t i o n  e x i s t s  i n
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t h e  p o s t n a t a l  p e r i o d  d u r i n g  w h i c h  t h e  c h i l d  i s  " a t  r i s k "  o f  

r e c o g n i t i o n  o f  t h e  i n d e x  m a l f o r m a t i o n .

I n  t h e  two  H u n g a r i a n  s t u d i e s  / 7 , 8 /  t h e  p e r i o d  o f  d i a g n o s i s  

o f  CCVMs e x t e n d e d  i n t o  t h e  c h i l d h o o d  y e a r s ,  s i m i l a r  t o  t h a t  

r e p o r t e d  f r o m  t h e  C o l l a b o r a t i v e  P e r i n a t a l  P rogram / 2 / .  H o w e v e r ,  

i n  t h e  New E n g la n d  R e g i o n a l  I n f a n t  C a r d i a c  Program / 1 / ,  t h e  

BWIS / 4 / ,  and i n  t h e  EUROCAT H a i n a u t  R e g i s t r y  / 9 /  c a s e  

r e c o g n i t i o n  c o n c l u d e s  on t h e  i n f a n t ’ s f i r s t  b i r t h d a y .  T h i s  

" d i a g n o s t i c  t i m e  w in d o w "  w i l l  e x c l u d e  c e r t a i n  CCVMs w h i c h  a r e  

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

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

a o r t a ) .  I n  c o n t r a s t ;  c o m p a r a b i l i t y  i s  l i k e l y  t o  be g r e a t e r  f o r  

m a l f o r m a t i o n s ,  such as t r a n s p o s i t i o n  o f  t h e  g r e a t  a r t e r i e s ,  i n  

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

I I .  A s c e r t a i n m e n t  

H e a l t h  Care  System

C h a r a c t e r i s t i c s  o f  t h e  h e a l t h  c a r e  sys tem w i l l  h a v e  a 

p r o f o u n d  e f f e c t  on case  r e c o g n i t i o n .  C o u n t r i e s  w h e r e  home 

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

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

s e v e r e  CA and e s p e c i a l l y  CCVM.

Even i n  i n d u s t r i a l i z e d  c o u n t r i e s  an e l e v a t e d  i n f a n t  

m o r t a l i t y  r a t e  i n  s p e c i f i c  p o p u l a t i o n  segments  may be 

a s s o c i a t e d  w i t h  u n r e c o g n i z e d  CCVM among i n f a n t  d e a t h s

m i s c l a s s i f i e d  t o  i n f e c t i o u s  c a u s e s  / 1 4 / .

A s c e r t a i n m e n t  b i a s  w i l l  depend  on t h e  s k i l l ,  e x p e r i e n c e  and 

r e f e r r a l  p r a c t i c e s  o f  p r i m a r y  o b s t e t r i c  and p e d i a t r i c  

c a r e t a k e r s .  T r a i n e d  m i d w i v e s  and g e n e r a l  p r a c t i t i o n e r s  may be 

l e s s  aw are  o f  t h e  p o s s i b i l i t y  o f  CCVM t h a n  p e d i a t r i c i a n s ,  w h i l e  

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

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

r e f e r r a l .

R e p o r t i n g  o f  c o n g e n i t a l  a n o m a l i e s

R e g i o n a l  and n a t i o n a l  b i r t h  d e f e c t s  r e g i s t r i e s  fa vou r  t h e  

e n r o l l m e n t  o f  v i s i b l e  CAs such  as n e u r a l  t u b e  d e f e c t s  and 

f a c i a l  c l e f t s ,  w h i l e  CCVM as t h e  p r i m a r y  d i a g n o s i s  i s  r a r e l y  

i n c l u d e d  / 1 5 / .  The HCMR w h ic h  r e q u i r e s  o b l i g a t o r y  n o t i f i c a t i o n s  

o f  a l l  t y p e s  o f  CAs f r o m  a l l  p r a c t i c e  s e t t i n g s  i s  fa vou ra b le  f o r
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t h e  e n r o l l m e n t  o f  CCVM. However ,  t h e  v a r i a b i l i t y  o f  r e p o r t i n g  

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

d e p e n d s  upon p h y s i c i a n ,  p a t i e n t  and  s o c i e t a l  i n t e r e s t  i n  t h e  

s p e c i f i c  d i s o r d e r .

I n  t h e  HCMR t h e  c o n s c i e n c i o u s  s e a r c h  o f  m u l t i p l e  i n f o r m a t i o n  

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

d i s c h a r g e  s u m m a r i e s ,  n e c r o p s y  r e p o r t s  and ,  when n e c e s s a r y ,  

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

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

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

o b t a i n e d  i n  c a s e s  and  i n  c o n t r o l s .

The a s s o c i a t i o n  o f  CCVM w i t h  non  c a r d i a c  CA w i l l  l e a d  t o  a 

d i f f e r e n t i a l l y  r e c o g n i z e d  CCVM p o p u l a t i o n :  on t h e  one  hand  

t h e r e  may be l i t t l e  c l i n i c a l  o r  p a t h o l o g i c  i n t e r e s t  i n  t h e  

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

o r  t r i s o m y  13 o r  1 8 ,  b u t  i n  o t h e r  d i s o r d e r s  such as Noonan and 

Down syndromes  t h e r e  may be e n h a n c e d  awareness  o f  p o s s i b l e  

CCVMs.

I I I .  C a t e g o r i z a t i o n

A l t h o u g h  CCVMs a r e  s t r u c t u r a l  a b n o r m a l i t i e s  o f  t h e  h e a r t  and 

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

co d e  t h e s e  m a l f o r m a t i o n s .

V a r i o u s  s y s t e m s  o f  c l a s s i f i c a t i o n  o f  CCVM have  been  

recommended / 1 6 , 2 0 /  and t h e  s t a t e d  i m p o r t a n c e  o f  each o f  t h o s e  

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

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

C a t e g o r i z a t i o n  o f  CCVM a c c o r d i n g  t o  e t i o l o g y  o r  p a t h o g e n e s i s  

may be t h e  d e s i r a b l e  o b j e c t i v e  b u t  as f e w  é t i o l o g i e  f a c t o r s  o r  

p a t h o g e n e t i c  m e c h a n i s m s  a re  known s u c h  g r o u p i n g s  a r e  n o t  y e t  

p o s s i b l e .

A t  t h i s  t i m e  CCVM may be c a t e g o r i z e d  i n t o  a n a t o m i c ,  

p h y s i o l o g i c  ( c l i n i c a l )  o r  e m b r y o l o g i e  d e v e l o p m e n t a l  g r o u p i n g s  

and e ach  method s e r v e s  a s p e c i f i c  p u r p o s e .

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

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

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

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

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

d e c i s i o n  m ak i ng  d u r i n g  i n t r a c a r d i a c  r e p a i r  / 2 1 , 2 2 / .  

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

l e s i o n s ,  such  as a t r i a l  and v e n t r i c u l a r  s e p t a l  d e f e c t s  by 

v a r i a t i o n s  i n  t h e i r  l o c a t i o n  and h i s t o p a t h o l o g y  / 2 3 / .

When a CCVM c o n s i s t s  o f  s e v e r a l  a b n o r m a l  c o m p o n e n t s  t h e  t e r m  

" c o m p l e x  CCVM" was used  i n  t h e  H u n g a r i a n  s t u d i e s  / 7 , 8 /  and an 

a t t e m p t  was made t o  s e p a r a t e  g r o u p i n g s  w h ic h  f o r m  an e n t i t y ,  

( e . g .  t e t r a l o g y  o f  F a l l o t )  f r o m  t h o s e  w h ic h  may r e p r e s e n t

a s s o c i a t e d  o r  c o i n c i d e n t a l  l e s i o n s  / 2 4 / .  As t h e  q u e s t i o n  o f  

c a u s a t i o n  r e m a i n s  p r o m i n e n t )  one w i s h e s  t o  d i s t i n g u i s h  a 

" l e a d i n g "  a b n o r m a l i t y  and s u b s e q u e n t l y  a r i s i n g  c o m p o n e n t s .  I n  

t h i s  s ense  some c o m p l e x  m a l f o r m a t i o n s  have  been i n t e r p r e t e d  i n  

d i f f e r e n t  ways :  i n  t h e  h i e r a r c h i c a l  c l a s s i f i c a t i o n  o f  F y l e r

/ 1 / ,  used  a l s o  i n  t h e  EUROCAT H a i n a u t  R e g i s t r y  / 9 / ,  t h e

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

t r a n s p o s i t i o n  o f  t h e  g r e a t  a r t e r i e s ) w h i l e  t h e  BWIS p l a c e s  a l l  

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

l e s i o n s  / 2 5 / .

The c l i n i c a l  c a r e  o f  p a t i e n t s  w i t h  CCVM r e q u i r e s  a 

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

a n a t o m i c  a l t e r a t i o n s .  A b b o t t  / 2 6 /  p r o v i d e d  t h e  f u n d a m e n t a l  

f r a m e w o r k  o f  3 m a j o r  g r o u p i n g s :

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

s e p t a  a r e  i n t a c t ,

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

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

" c y a n o t i c  g r o u p " :  m a j o r  s t r u c t u r a l  a l t e r a t i o n s  o f  t h e

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

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

A c l a s s i f i c a t i o n  by e m b r y o n i c  mechan ism has been  p r o p o s e d  by 

C l a r k  / 2 7 /  w h i c h  d i s t i n g u i s h e s  hemodynamic  ( f l o w ) ,  as w e l l  as 

t i s s u e  and c e l l u l a r  a b n o r m a l i t i e s  (me se nchyma l  m i g r a t i o n ,  

m a t r i x  and c e l l  d e a t h ) .  However  p r e s e n t  k n o w le d g e  i s  i n a d e q u a t e  

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

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

I V .  D i a g n o s t i c  d e f i n i t i o n s

The u n c e r t a i n t i e s  o f  c l a s s i f i c a t i o n  a f f e c t  t h e  d e f i n i t i o n s
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o f  CCVM g ro u p s  f o r  e p i d e m i o l o g i c  s t u d i e s .

I n c l u s i o n  c r i t e r i a  mus t  d e f i n e  CCVM by  d i a g n o s t i c  c e r t a i n t y  

a c c o r d i n g  t o  t h e  c o n f i r m a t o r y  e x a m i n a t i o n s  used ( c a r d i a c  

c a t h e t e r i z a t i o n ,  s u r g e r y ,  a u t o p s y  and i n  r e c e n t  y e a r s ,  

e c h o c a r d i o g r a p h y ) / 2 8 , 2 9 / .

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

The r e p o r t e d  i n c r e a s e  i n  VSD p r e v a l e n c e  / 3 0 /  was i n  s e v e r a l  

p e d i a t r i c  c a r d i o l o g y  s t u d i e s  s u b s e q u e n t l y  shown t o  be due t o  

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

t e c h n o l o g i e s  / 2 8 , 3 1 , 3 2 / .

Such  s e c u l a r  c h a n g e s  i n  d i a g n o s t i c  d e f i n i t i o n s  r e f l e c t  t h e  

c o n t i n u i n g  a d v ances  i n  P e d i a t r i c  C a r d i o l o g y .  Im p ro v e m e n t s  i n  

i n v a s i v e  and n o n - i n v a s i v e  t e c h n i q u e s  i n c r e a s e  t h e  

s o p h i s t i c a t i o n  o f  t h e r a p e u t i c  i n t e r v e n t i o n s  and t h e  

u n d e r s t a n d i n g  o f  m o r p h o l o g i c  ch a n g e s  and t h u s  some " o l d "  

c a r d i a c  d i a g n o s e s  ( e . g .  L u t e m b a c h e r »s d i s e a s e )  have become 

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

d i s c o r d a n c e )  have  been  added.  H o w e v e r ,  i n s t i t u t i o n s  and 

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

a n o m a l i e s .

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

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

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

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

G e n e r a l l y  a c c e p t e d  c o r e  d i a g n o s e s  and p o s s i b l e  v a r i a t i o n s  i n  

i n c l u s i o n  c r i t e r i a  a r e  l i s t e d  i n  T a b l e  V.  The d e f i n i t i o n s  a r e  

b a s e d  on th e  w o rk  o f  B e c k e r  and A n d e r s o n  / 2 3 /  who a d v o c a t e  t h e  

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

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

c a s e s  t h e s e  f e a t u r e s  w i l l  be c o n c o r d a n t  ( d i a g n o s e s  1 - 1 1 ) ,  w h i l e  

TGA ( d i a g n o s i s  12)  and  v a r i a n t s ,  n o t e d  u n d e r  " a l l o c a t i o n  

p r o b l e m s "  r e p r e s e n t  d i s c o r d a n t  r e l a t i o n s h i p s .

I t  i s  n o te d  t h a t  u n e q u i v o c a l  d i a g n o s t i c  b o u n d a r i e s  c a n n o t  

e a s i l y  be e s t a b l i s h e d .  Thus t h e r e  r e m a i n s  a m a j o r  r e s e a r c h  

m é t h o d o l o g i e  p r o b l e m  f o r  c o m p a r a t i v e  p u r p o s e s .  A "common 

l a n g u a g e "  must  i d e n t i f y  a few and w e l l  d e f i n e d  d i a g n o s e s  w i t h  a 

s i n g l e  code  f o r  each  and  e v e r y  baby .
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5.  C o a r c t a t i o n  o f  
a o r t a  ( C o a r c . )

6 .  A o r t i c  s t e n o s i s  
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7 .  H y p o p l a s t i c  l e f t  
v e n t r i c l e  (HLV)

8 .  H y p o p l a s t i c  
r i g h t  v e n t r i - c l e  
( HRV )

9 .  Anomalous  
p u l m o n a r y  venous 
d r a i n a g e  (APVB)

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

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

10.T r u n c u s
a r t e r i o s u s  (TA ) S i n g l e  a r t e r i a l  t r u n k  

s u p p l i e s  s y s t e m i c ,  
p u l m o n a r y  and c o r o n a r y  
c i r c u l a t i o n s

A t r e s i a  ( i n t e r r u p t i o n )  o f  
a o r t i c  a r c h  may be i n c l u d e d  
i n  o r  e x c l u d e d  f r o m  t h i s  
g r o u p

S u b a o r t i c  o r  s u p r a  a o r t i c  E t i o l o g i c a l l y  each 
v a l v e .  O b s t r u c t i o n s  may be t y p e  i s  l i k e l y  t o  
i n c l u d e d  i n  o r  e x c l u d e d  f r o m  be d i s t i n c t  
t h i s  g r o u p .

C o m b i n a t i o n s  o f  s e v e r e  l e f t  
s i d e d  o b s t r u c t i v e  l e s i o n s  
may be d e s c r i b e d  t o g e t h e r  
as " h y p o p l a s t i c  l e f t  h e a r t  
s y n d r o m e "  (HLHS)

May be c o n s i d e r e d  a s e v e r e  
f o r m  o f  p u l m o n i c  s t e n o s i s  
w i t h  i n t a c t  v e n t r i c u l a r  
sep tum

D e f i n i t i o n  v a r i e s  o f  
" t o t a l "  anom a lo us  d r a i n a g e  
o f  p u l m o n a r y  v e i n s  b i l a ­
t e r a l l y  o r  u n i l a t e r a l l y  
(o ne  w h o le  l u n g )  and 
" p a r t i a l "  ( p a r t  o f  one 
l u n g )  d r a i n a g e

P u l m o n a r y  a r t e r i a l  a t r e s i a  
(T ype  IV  t r u n c u s )  w i t h  a b s e n t  
i n t r a p e r i c a r d i a l  p u l m o n a r y  
t r u n k  u s u a l l y  g r o u p e d  w i t h  
t e t r a l o g y  o f  F a l l o t

V a r i a t i o n s  o c c u r  i n  
s e v e r i t y  o f  o b s t ­
r u c t i o n  and p r e s e n c e  
o f  VSD

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

11.  T e t r a l o g y  o f  A n t e r i o r  d e v i a t i o n  o f
F a l l o t  (T F )  i n f u n d i b u l a r  sep tum

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

V e n t r i c u l o - a r t e r i a l  
d i s c o r d a n c e  w i t h  a o r t a  
f r o m  r i g h t  v e n t r i c l e  i s  
g ro u p e d  as " d o u b l e  o u t l e t  
r i g h t  v e n t r i c l e "  w i t h  PS. 
P u lm o n a r y  a t r e s i a  w i t h  VSD 
may be i n c l u d e d

12.  T r a n s p o s i t i o n  
o f  g r e a t  
a r t e r i e s  (TGA)

A o r t a  a r i s i n g  f r o m  r i g h t  
( v e n o u s )  v e n t r i c l e ,  
p u l m o n a r y  a r t e r y  f r o m  
l e f t  ( p u l m o n a r y  v e n o u s )  
v e n t r i c l e ;  a l s o  d e f i n e d  
as v e n t r i c u l o - a r t e r i a l  
d i s c o r d a n c e  w i t h  a t r i o  
v e n t r i c u l a r  c o n c o r d a n c e

I n c l u s i o n  o f  " c o r r e c t e d "  
1-TGA ( a t r i o  v e n t r i c u l a r  
d i s c o r d a n c e ) ,  o r  o f  d o u b l e  
o u t l e t  r i g h t  v e n t r i c l e  and 
" p o r t i a l "  t r a n s p o s i t i o n
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CONCLUSION

B i r t h  p r e v a l e n c e  d a t a  o f  CA have  been  e x t e n s i v e l y  m o n i t o r e d  

b u t  c o m p a r a t i v e  e v a l u a t i o n s  o f  CCVM ha ve  o n l y  r e c e n t l y  demanded 

i n c r e a s e d  a t t e n t i o n .  The t r u e  s i g n i f i c a n c e  o f  r e p o r t e d  

v a r i a t i o n s  i n  CCVM l i v e b i r t h  p r e v a l e n c e  was q u e s t i o n e d  on t h e  

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

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

may l e a d  t o  d i s s i m i l a r i t i e s  i n  r e g i o n a l  d a t a  s e t s  and h ence  

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

T h e r e  i s  an o b v i o u s  need t o  wo rk  t o w a r d  i n c r e a s i n g l y  u n i f o r m  

e v a l u a t i o n  and r e p o r t i n g .  I t  i s  s u g g e s t e d  t h a t  e v e r y  r e p o r t  

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

c a t e g o r i z a t i o n  and d i a g n o s t i c  m e t h o d o l o g i e s  so t h a t  d a t a  

c o m p a r a b i l i t y  can be a s s e s s e d .

I n  a d d i t i o n ,  t h e r e  i s  a need t o  d e f i n e  t h r o u g h  e x p e r t  e f f o r t s  

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

p e r i o d i c  u p d a t e s  a c c o r d i n g  t o  new i n f o r m a t i o n .  S i n c e  e x t e n s i v e  

i n t e r n a t i o n a l  c o l l a b o r a t i o n  a l r e a d y  e x i s t s  w i t h  r e g a r d  t o  

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

w i t h  r e g a r d  t o  c l i n i c a l  management ,  a c o r o l l a r y  e f f o r t  c o u l d  

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

u n d e r s t a n d i n g  o f  é t i o l o g i e  r i s k  f a c t o r s  i n  d i f f e r e n t  

p o p u l a t i o n s .
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