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Arteriovenous Crossings on the Chorial Surface of the Human Placenta in Abnormal  Pregnancy and 
Development 

O n  t h e  c ho r i a l  su r f ace  of  t h e  p l a c e n t a ,  t h e  a r t e r i e s  
c ross  supe r f i c i a l  t o  t h e  ve ins ,  m o r e  or  less  r e g u l a r l y l - L  
I s o l a t e d ,  i n f r e q u e n t  r e v e r s a l s  of  t h i s  c ross ing ,  i.e. v e i n  
c ro s s ing  supe r f i c i a l  ,to t h e  a r t e r y ,  h a v e  b e e n  r e p o r t e d ~ - L  
A h i g h  i n c i d e n c e  of  s u c h  r e v e r s e d  c ross ings ,  a r t e r i o v e n o u s  
r eve r sa l ,  h a s  b e e n  o b s e r v e d  in  m u l t i p l e  p regnanc ies~  
a b n o r m a l i t i e s  o f  d e v e l o p m e n t  s a n d  s o m e  a b n o r m a l  s t a t e s  
of  p r e g n a n c y  9. S u c h  a r t e r i o v e n o u s  r e v e r s a l  h a s  b e e n  
r e c o g n i z e d  as  one  of  t h e  ' P a r a m e t e r s  of  s t r e s s '  of  t h e  
foe t a l  b l o o d  ves se l s  of  t h e  p l a c e n t a ,  w h i c h  c o n t r i b u t e s  
t o w a r d s  s l o w i n g  of  t h e  b l o o d  s t r e a m  ~~ A q u a n t i t a t i v e  
a s s e s s m e n t  of  t h e  m a n i f e s t a t i o n s  of  t h i s  r eve r sa l ,  in 
r e l a t i o n  to  i t s  l eve l  o f  o c c u r r e n c e  a n d  deg ree  of  s e v e r i t y ,  
h a s  b e e n  m a d e  a n d  t h e i r  s i g n i f i c a n c e  in  n o r m a l  a n d  
a b n o r m a l  s t a t e s  of  p r e g n a n c y  a n d  d e v e l o p m e n t  a s s e s sed  ~ .  
P r e s e n c e  of  t h i s  p a r a m e t e r  a t  c o n t i n u o u s  leve ls  t o  a 
m a r k e d  or  s e v e r e  de g ree  h a s  b e e n  r e g a r d e d  as  a n  a b n o r m a l  
q u a n t u m  of  i t s  m a n i f e s t a t i o n .  T h e  p r e s e n t  c o m m u n i c a -  
t i o n  is d i r e c t e d  t o w a r d s  e l a b o r a t i n g  t h e  m a n i f e s t a t i o n s  
of  t h i s  p a r a m e t e r  a n d  a s se s s ing  i t s  s i gn i f i c ance  in r e l a t i o n  
to  a b n o r m a l  s t a t e s  of  p r e g n a n c y  a n d  d e v e l o p m e n t .  

I n j e c t i o n  c o r r o s i o n  p r e p a r a t i o n s ,  u s i n g  a c o n t i n u o u s  
i n j e c t i o n  of  a 10-15  ~o s o l u t i o n  of  ce l lu lose  a c e t a t e  b u t e r i t e  
in  a ce tone ,  h a v e  b e e n  m a d e  on  509 p l a c e n t a e  b e l o n g i n g  
to  cases  w i t h  a b n o r m a l i t i e s  o f  p r e g n a n c y  a n d  d e v e l o p -  
m e n t  ( p r e m a t u r i t y  53, p l a c e n t a  p r e v i a  27, m u l t i p l e  
p r e g n a n c y  149, h y d r a m n i o s  116, a b n o r m a l i t i e s  o f  deve l -  
o p m e n t  118 a n d  c o e x i s t i n g  h y d r a m n i o s  a n d  a b n o r m a l i t i e s  
of  d e v e l o p m e n t  46). T h e  d a t a  r e g a r d i n g  inc idence ,  l eve l  

of  occu r rence ,  deg ree  of  s e v e r i t y  of  a r t e r i o v e n o u s  r e v e r s a l  
in  e a c h  c o n d i t i o n  w a s  a n a l y z e d  s i n g l y  a n d  co l l ec t ive ly ,  
in  r e l a t i on  to  s i m i l a r  o b s e r v a t i o n s  on  167 p l a c e n t a e  
b e l o n g i n g  to  n o r m a l  cases ,  b y  m e a n s  of  Chi s q u a r e  t e s t ,  
w i t h  Y a t e ' s  c o r r e c t i o n  as  i n d i c a t e d .  T h e  r e s p e c t i v e  pe r -  
c e n t a g e  va l ue s  in  e a c h  c a t e g o r y  w e r e  r e p r e s e n t e d  in a 
c o m p o s i t e  b a r  d i a g r a m  a n d  t h e  l ines  of  a b n o r m a l c y  a n d  
s e v e r i t y  w e r e  p l o t t e d  in  r e l a t i o n  to  t h e  l eve l  a n d  t h e  
deg ree  of  t h e  p a r a m e t e r ,  b y  j o i n i n g  t h e  u p p e r  l i m i t s  of  
t h e  n o r m a l  q u a n t u m  a n d  i n t e r m e d i a t e  leve ls  o f  t h e  
a b n o r m a l  q u a n t u m  r e s p e c t i v e l y .  

T h e  i n c i d e n c e  of  arteriovellOUS r e v e r s a l  is s i g n i f i c a n t l y  
i n c r e a s e d  in  a b n o r m a l i t i e s  of  d e v e l o p m e n t  o n l y  (Table  [).  
T h e  leve l  o f  o c c u r r e n c e  (Table  I I )  a n d  deg ree  of  s e v e r i t y  
(Table  I I I )  of  t h e  p a r a m e t e r  a re  s i g n i f i c a n t l y  a c c e n t u a t e d  
to  v a r y i n g  g r a d e s  in  t h e  a b n o r m a l  s t a t e s  as  a w h o l e  a n d  
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Table I. Incidence of arteriovenous reversal 

Enti ty Present Absent Total Individual Inter- 
X e value pretation 

Normal 145 (86.83) 22 (13.17) 167 (100.00) . . . .  
Prematurity 45 (84.90) 8 (15.10) 23 (100.00) 0.16 d.f . l  - 
Placenta previa 26 (96.30) 1 (3.70) 27 (100.00) 1.19 d.f. 1 - 
Twins 134 (83.22) 15 (16.78) 149 (100.00) 0.46 d.f.1 - 
IIydramnios 108 (93.10) 8 (6.90) 116 (100.00) 0.22 d.f. 1 
Abnormal development 113 (95.76) 5 (4.24) 118 (100.00) 5.44 d.f.1 P 0.05 
tIydralnnios and 43 (93.48) 3 (6.52) 46 (100.00) 1.13 d.f.] - 
abnormal development 
Total 614 62 676 

Chi square value 10.72 with d.f.6. Insignificant. 

Table II. Level of arteriovenous reversal 

Enti ty Single 2 dis- 2 continuous 3 continuous Total Individual Inter- 
continuous X ~ value pretation 

Normal 108 (74.48) ]2 (8.28) 10 (6.90) 15 (10.34) 145 (100.00) - - 
Prematurity 32 (71.11) 2 (4.44) 8 (17.88) 3 (6.67) 45 (100.00) 5.92 d.f. 1 P O.05 
Placenta previa 18 (69.23) 3 (11.54) 4 (15.38) 1 (3.85) 26 (100.00) 2.86 d.f.3 - 
Twins 76 (56.72) 12 (8.95) 27 (20.15) 19 (14.18) 134 (100.00) 10.28 d.I.3 P 0.01 
IIydramnios 52 (48.]5) 7 (6.48) 31 (28.70) 18 (16.67) ]08 (100.00) 22.24 d.f.3 P 0.001 
Abnormal development 49 (43.37) 11 (9.73) 32 (28.32) 21 (18.58) 113 (100.00) 32.36 d.f.3 P 0.001 
Hydramnios and 19 (44.19) 2 (4.65) 11 (25.58) 11 (25.58) 43 {100.00) 34.115 d.f.2 P 0.001 
abnormal development 
Total 354 49 123 88 614 

Chi square value 52.77 d.f. 18. P 0.001. 



832 

Table III. Degree of arteriovenous reversal 

Specialia 15.8. 1969 

Entity Mild Moderate Marked Severe Total Individual Inter- 
X 2 value pretation 

Normal 58 (40.00) 37 (25.52) 43 (29.66) 7 (4.82) ~45 (100.00) - - 
Prematurity 17 (37.78) 17 (37.78) 8 (17.78) 3 (6.66) 45 (100.00) 2.50 d.f.2 - 
l~laeenta previa 3 (11.54) l0 (38.46) 7 (26.92) 6 (23.08) 26 (100.00) 7.26 d.f.2 P 0.05 
Twins 23 (17.15) 33 (24.41) 54- (40.28) 24 (17.90) 134 (100.00) 25.82 d.f.3 P 0.00l 
IIydramnios 18 (16.57) 25 (23.15) 33 (30.55) 32 (29.63) 108 (100.00) 23.36 d.f.3 P0.001 
Abnorlnaldeveloplnent 16 (14.16) 34 (30.09) 39 (34.51) 24 (21.24) 113 (100.00) 28.08 d.f.3 l ~ 0.001 
Hydramnios and 3 (6.98) 9 (20.93) 15 (34.88) 16 (37.21) 43 (100.00) 41.28 d.f. 3 P 0.001 
abnormal development 
Total 138 165 199 112 614 

Chi square value 75.54 d.f. 18. P 0.001. 

mul t ip le  pregnancies ,  hyd ramnios  and abnormal i t ies  of 
deve lopmen t  individual ly.  

The lines of abno rma lcy  and  sever i ty  in re la t ion to  the  
degree of the  p a r a m e t e r  show a posi t ive  gradient ,  s imilar  
in pa t t e rn  b u t  d i f ferent  in magn i tude  in the  abnorma l  
s ta tes  w i th  p r e m a t u r i t y  a t  the  lowest  level and  hy-  
d ramnios  a t  tile h ighes t  (l~'igure). The lines of abnorma lcy  
and sever i ty  in re la t ion to t he  level of the  p a r a m e t e r  also 
show a gradient ,  s imilar  in p a t t e r n  bu t  d i f ferent  in magni -  
t ude  in the  abnorma l  s tates ,  w i th  max ima l  man i fes t a t ions  
in abnormal i t i es  of deve lopmen t  (Figure). 
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Composite bar diagram showing percentage values of the. inanifesta- 
tions of the level and degree of the arteriovellOUS reversal and 
corresponding lines of abnormalcy and severity. 

The mani fes ta t ions  of the  p a r a m e t e r  are more  marked  
in re la t ion to t he  level of the  p a r a m e t e r  t h a n  its degree. 
The m a x i m a l  effects are seen in hydramnios ,  in re la t ion 
to the  degree, and in abnormal i t i es  of deve lopmen t  in 
re la t ion to the  level of the  pa ramete r .  W i t h  coexis t ing 
h y d r a m n i o s  and abnormal i t i es  of deve lopment ,  t i le degree 
of the  p a r a m e t e r  shows some mani fes ta t ions  in addi t ion  
to s imple s u m m a t i o n  of those  in individual  s tates .  

Reversa l  of a r te r iovenous  re la t ionship  has  been  re- 
garded  as a man i fe s t a t ion  of a c o m m o n  fac tor  or com- 
b ina t ion  of factors  af fect ing foetal  blood vessels in these  
s ta tes  s. Presence  of a g rad ien t  and  s imi lar i ty  in the  
p a t t e r n  of the  lines of abno rma lcy  and  sever i ty  of th is  
p a r a m e t e r  fu r the r  suppor t  th is  pos tula te .  The level of 
occurrence and  the  degree of the  p a r a m e t e r  appear  to  
c o m p l e m e n t  the  effects  of each other,  in re la t ion to 
slowing os the  blood s t ream.  Accen tua t ion  of the  level 
and  degree of the  p a r a m e t e r  in d i f fe rent  clinicat s ta tes  to  
d i f ferent  ex t en t s  shows t h a t  a r te r iovenous  reversal  is 
p resen t  in no rma l  cases, a t  d iscont inuous  levels to  a 
mild or modera t e  degree. This  helps  in slowing the  blood 
s t r eam for an op t ima l  exchange  across the  p lacen ta l  
barrier.  W i t h  normal  crossings, the  ar ter ia l  pulse is 
uti l ized in propel l ing the  blood in venous  channels ,  since 
a tense  amnio t ic  sac does no t  allow a d iss ipat ion  of th is  
energy  on the  superficial  aspect .  In  reversed crossing, 
the  ar ter ia l  pulse will be  d iss ipa ted  over  t he  soft  yielding 
p lacen ta l  tissue. In  the  abnorma l  s tates ,  the  reversal  is 
seen at  con t inuous  levels, to  a ma rk ed  or severe degree, 
its precise effects  be ing d e p e n d e n t  upon  i ts  q u a n t u m ,  
o the r  p a r a m e t e r s  and  tile foetus  as a whole  ~2. 

Zusammen/assung. "~Venn auf der  M e m b r a n a  chorii die 
Ar ter ien  geh/iuft  yon  den Venen  i iberkreuzt  werden,  t re-  
ten  such  v e r m e h r t  Missbi ldungen und  I l y d r a m n i o n  auf. 
Die P lazen ten  yon  Zwill ingcn scheinen sich gleich zu 
verha l t en  wie die jenigen yon  Missbi ldungen.  
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