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A r t e r i o v e n o u s  D i s s o c i a t i o n  on the  Chor ia l  Surface  of the  H u m a n  P l a c e n t a  in A b n o r m a l  S ta tes  of  
P r e g n a n c y  and D e v e l o p m e n t  

The arter ies  and  veins  of the  foetal  p a r t  of the  p lacen ta  
show an i n t ima t e  associat ion a t  co ty l edona ry  level. How-  
ever, regard ing  the i r  associat ion on the  chorial  surface, 
d ive rgen t  repor t s  ranging  f rom in t ima t e  associat ion 1,2 
to l i t t le a, none  4,~ or va ry ing  degrees ~ have  been  made.  
Ar te r iovenous  dissocia t ion has  been  recognised as a 
' P a r a m e t e r  of s t ress '  of foetal  blood vessels of t he  pla- 
centa ,  which  is capable  of s lowing the  c i rcula t ionL 
Quan t i t a t i ve  assessment  of the  a r te r iovenous  associat ion 
or dissociat ion on the  chorial  surface in re la t ion to  i ts  
level of occurrence and  degree of sever i ty  have  been 
m a d e  s. I t  has  also been  shown t h a t  t he  incidence level 
of occurrence  and degree of sever i ty  oI a r te r iovenous  
dissocia t ion is s ignif icant ly  a l tered in cer ta in  abnormal  
s ta tes  of p r egnancy  and  d e v e l o p m e n t L  Occurrence of 
th is  p a r a m e t e r  a t  con t inuous  levels to  a ma rked  or severe 
degree has  been  regarded  as an abno rma l  q u a n t u m  of 
its mani fes ta t ion .  The p resen t  commun ica t i on  a ims a t  
e labora t ing  the  man i fes t a t ions  of th is  p a r a m e t e r  and  
i n t e rp re t i ng  the i r  s ignif icance in abnormaI  s ta tes  of 
p r e g n a n c y  and  deve lopment .  

In j ec t ion  corrosion prepara t ions ,  using a cont inuous  
in jec t ion  of 10-15% solut ion of cellulose ace ta t e  bu te r i t e  
in acetone,  have  been  made  on 509 p lacentae ,  of cases 
wi th  abnormal i t i e s  of p r e g n a n c y  or d e v e l o p m e n t  (pre- 
m a t u r i t y  53, p l acen ta  P rev ia  27, mul t ip le  p r e g n a n c y  149, 
h y d r a m n i o s  116, abnormal i t i e s  of d e v e l o p m e n t  118, 
coexis t ing h y d r a m n i o s  and  a b n o r m a l i t y  of develop-  
m e n t  46). The d a t a  regard ing  the  incidence,  level of occur- 
rence and degree of sever i ty  of a r te r iovenous  dissocia t ion 

in each condi t ion  was ana lyzed  indiv idua l ly  and  collec- 
t ively,  in re la t ion to  similar  observa t ions  on 167 p lacen tae  
belonging to  no rma l  cases by  means  of chi -square  tes t ,  
w i th  Ya te ' s  correct ion when  indica ted .  The respec t ive  
pe rcen tage  values in each ca tegory  were represen ted  in 
a compos i te  ba r  d iag ram and  the  lines of a b n o r m a l c y  
and sever i ty  were p lo t t ed  in re la t ion to  level and  degree 
of the  pa ramete r ,  by  joining the  uppe r  l imi ts  of t he  
normal  q u a n t u m  and  i n t e rmed ia t e  levels of ab n o rma l  
q u a n t u n l  respect ively .  

The incidence of a r te r iovenous  dissociat ion shows a 
h ighly  s ignif icant  increase in abnormal i t i e s  of develop-  
ment ,  and  to  a lesser e x t e n t  in h y d r a m n i o s  (Table I). 
Collectively, t he  incidence of t he  p a r a m e t e r  in t he  ab-  
no rma l  s ta tes  is h ighly  signif icant .  The level of occurrence 
of t he  p a r a m e t e r  is s ignif icant ly  accen tua t ed  in mul t ip le  
p regnancy ,  h y d r a m n i o s  and  abnormal i t i e s  of develop-  
ment ,  individual ly ,  and  in t he  abnorma l  s ta tes  as a group 
(Table II).  The degree of sever i ty  of a r te r iovenous  dis- 
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Table I. Incidence of arteriovenous dissociation 

Entity Present Absent Total Individual Signifi- 
X 2 value eance 

Normal 111 (66.47) 56 (33.53) 167 (100.00) - - 
Prematurity 34 (64.15) 19 (34.85) 53 (100.00) 0.02 d.L1 - 
Placenta previa 21 (77.78) 6 (22.22) 27 (100.00) 0.90 d.L1 - 
Twins 110 (73.82) 39 (26.18) 149 (100.00) 1.69 d.f.1 - 
Hydramnios 91 (78.45) 25 (21.55) 116 (100.00) 4.24 d.L1 P<0.05 
Abnormal developlnent 106 (89.83) 12 (10.17) 118 (100.00) 19.55 d.f. 1 P<0.001 
Hydramnios and 40 (86.96) 6 (13.04) 46 (100.00) 6.65 d.f. 1 P <  0.05 
abnormal development 
Total 513 163 676 

Chi square value 26.85 with d.L6. P < 0.00I. 

Table II. Level of arteriovenous dissociation level 

Entity Simple 2 dis- 2 continuous 3 continuous Total Individual Signifi- 
eontimlous 12 value eance 

Normal 58 (52.25) 1 49 (44.1.5) 4 (3.60) 111 (100.00) -- - 
Prematurity 20 (58.82) - 14 (41.18) - 34 (100.00) 0.61 d.f. 1 -- 
Placenta previa 12 (57.14) -- 8 (38.10) 1 (4.76) 21 (100.00) 0.23 d.f. 1 - 
Twins 41 (37.27) - 56 (50.97) 13 (11.82) l l0 (100.00) 4.22 d.L1 P<0.05 
Hydramnios 21 (23.08) 1 (1.10) 58 (63.73) 11 (12.09) 91 (100.00) 17.94 d.f.2 / '<0.001 
Abnormal development 27 (25.47) - 67 (63.21) 12 (ll.32) 106 (100.00) 19.22 d.f.3 P < 0.001 
Hydramnios and 11 (27.50) - 28 (70.00) 1 (2.50) 40 (100.00) 6.75 d.L1 1' < 0.05 
abnormal development 
Total 190 1 280 42 513 

Chi square value 45.5t with d.f. 12. P < 0.001. 
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Table III.' Degree of arteriovenous dissociation 

Specialia 15.8. 1969 

Entity Mild Moderate Marked Severe Total Individual Siguifi- 
X e value canoe 

Normal 20 (18.02) 60 (54.05) 25 (22.52) 6 (5.41) 111 (100.00) - - 
l)rematurity 2 (5.89) 21 (61.76) 7 (20.59) 6 (11.76) 34 (100.00) 2.72 d.f.2 - 
Placenta previa - 9 (42.86) 9 (42.86) 3 (14.28) 21 (100.00) 6.37 d.f. 1 P<0.05 
Twins 9 (8.18) 42 (38.18) 40 (36.36) 19 (17.27) 110 (100.00) 15.56 d.f.3 P<0.01 
Hydramnios 4 (4.39) 28 (30.77) 38 (41.76) 21 (23.08) 91 (100.00) 33.39 d.f. 3 P%0.001 
Ablmrlnatdeveloplnent 4 (3.77) 34 (32.08) 42 (39.62) 26 (24.53) 106 (:100.00) 33.14 d.f.3 P<0.001 
Hydramnios and l (2.50) 13 (32.50) 18 (45.00) 8 (20.00) 40 (100.00) 18.12 d.f.2 1)<0.001 
abnormal development 
Total 40 207 179 87 513 

Chi square value 77.73 d.f. 18. 1 ~ < 0.001. 

sociat ion shows a s ignif icant  increase in p lacen ta  previa,  
mul t ip le  pregnancies ,  h y d r a m n i o s  and  abnormal i t ies  of 
deve lopmen t  i n d i v i d u a l l y  as well as ill t he  abnorma l  
s ta tes  as a Whole (Table l l I ) .  

The  lines of abno rma lcy  and  sever i ty  in re la t ion to  
degree of the  p a r a m e t e r  p a r a m e t e r  show a sigrfificant 
gradient ,  s imilar  p a t t e r n  and  di f ferent  magn i tudes  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  abnormal i t i es  of d e v e l o p m e n t  and  hyd ramnios  a t  
the  h ighes t  (Figure). The line of abno rma lcy  in re la t ion 
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Colnposite bar diagraln showing percentage values of the. manifesta- 
tions of the level and degree of the arteriovenous dissociation and 
corresponding lines of abnormaley and severity. 

to level of the  p a r a m e t e r  show a s imilar-gradient ,  in t he  
abnorma l  s ta tes  (Figure).  

The man i fes t a t ions  of the  pa ramete r ,  ill re la t ion to i ts  
level and degree are max ima l  in abnormal i t ies  of develop-  
m e n t  and  hydramnios ,  poss ib ly  being a sequelae of 
selective tor tuos i t ies  of ar ter ies  and  veins in these  con- 
di t ions.  Ar te r iovenous  dissociat ion has  been regarded  as 
a man i fes t a t ion  of a c o m m o n  factor  or combina t ion  of 
factors,  af fect ing foetal  blood vessels of t he  p lacen ta  in 
these  clinical ent i t ies  9. Presence  of a posi t ive  g rad ien t  of 
the  mani fes ta t ions  of t he  p a r a m e t e r  lends fu r the r  suppor t  
to  th is  surmise.  Different ia l  accen tua t ion  of the  level 
of occurrence and  degree of sever i ty  of t he  p a r a m e t e r  
in indiv idual  clinical s ta tes  suggest  a comple  x in te rac t ion  
be tween  the  two componen t s  of the  pa ramete r .  These 
facts  and  a s ignif icant  associat ion of the  incidence of t he  
p a r a m e t e r  in abnormal i t i es  Of d e v e l o p m e n t  and hy-  
d ramnios  indica te  t h a t  a r te r iovenous  dissociat ion is 
p resen t  a t  d i scont inuous  levels to a mild or mo d e ra t e  
degree in normal  cascs. In  some ab n o rma l  states,  t he  pre- 
exis t ing dissociat ion is ex t en d ed  to cont inuous  levels, 
and  in t he  o thers  - abnormal i t i e s  o f  d e v e l o p m e n t  and 
hydramnios ,  i t  also appears  a t  new sites, t h e r eb y  mak ing  
i t  a man i fe s t a t ion  of marked  or severe degree. I t  is sug- 
ges ted  t h a t  w i th  a r te r iovenous  dissociat ion ut i l izat ion 
o f  t he  ar ter ia l  pulse in propel l ing blood in venous  chan-  
nels, is reducedl  w i th  a consequen t  s lowing of t he  cir- 
culation,  t he  final  h e m o d y n a m i c  equi l ibr ium being 
achieved in con junc t ion -wi th  o ther  pa r ame te r s  ]~ 

Zusammen/assung, Aui  der  M e m b r a n a  chorii  t r e t en  
m a n c h m a l  Venen  und  Arter ien g e t r en n t  vone inande r  in 
die ZottenstS~mme ein. Hier  wird  e rs tmals  ein gr6sseres 
Material  auf dieses F a k t u m  bin  u n t e r s u c h t  und  gleich- 
zeitig gezeigt, dass bei  Feh lb i ldungen  und  H y d r a m n i o n  
sowie bei Zwil l ingsgebur ten  diese Abweichungen  signi- 
f ikant  geh~tuft auf t re ten .  
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