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1. Introduction
Placenta is a vital organ which supports the developing fetus, in nutrition, respiration & excretion. It is an indicator  

of fetal growth progress. The proper fetal growth is determined by the weight of placenta2,14. Impaired function of placenta 
adversely affect the fetal outcome 6. Pregnancy induced hypertension (PIH) is a common pathological condition, related to 
pregnancy  and  increased  risk  of  mortality  and  morbidity  were  proved  among  fetus  with  hypertensive  mother’s  10.  
Hypertension in pregnancy is associated with poor blood supply to the inter villous spaces of placenta12. The inadequate 
supply of blood to placenta, of PIH group, leads to Placental Abruption , IUGR and Preterm Birth19,1,22,25. Such deficiency 
in placenta will leads babies to reduced birth weight and are more prone to acquire hypertension in later life11. PIH can be 
expressed with proteinuria and without proteinuria.  The PIH without proteinuria is a precondition before onset  of true 
preeclampsia18.The aim of the present study was to compare the morphometric parameters of placenta and umbilical cord  
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Abstract
Objectives  :  Pregnancy induced  hypertension   is  a  common pathological  condition  related  to  pregnancy.  It  may be 
expressed with & without proteinuria. The PIH without proteinuria is a precondition before onset of true preeclampsia.  
The prime objective of the study is to compare & evaluate the morphological alteration of placenta and umbilical cord in  
pregnancy induced hypertension with and without proteinuria.
Methods: A Total sample of 80 placenta from hypertensive mothers were collected for the study, with proteinuria & 
without poteinuria of 40 samples each. Of the total parameters observed ,Baby weight, gestational age, APGAR scores 
were noted from the Patient  case sheet.  The placental  Weight  ,  volume,  cotyledon,  diameter,  feto placental  ratio,& 
thickness,  &  the  Umbilical  cord  insertion  site,  length,  coiling  index,  &  diameter  were  measured  and  compared 
statistically by using t- test. 
Results: It was observed that, out of the total parameters, The Baby weight, The Placental volume, weight , thickness of 
center  and  margin,  gestational  age,  feto  placental  ratio  varies  significantly  between  preeclampsia  group  (With  
Proteinuria) & gestational hypertensive group (Without Proteinuria).In the rest of the Parameters no material variations 
were observed statistically (ie: Diameter & Cotyledon of Placenta, APGAR scores & the umbilical cord dimensions – 
cord length, diameter at 3 sites, coiling index, site of insertion)
Conclusions: The study reveals that, the alteration of morphological parameters of placenta have a main role in the  
increased functional insufficiency and associated fetal growth retardation in the progress of hypertensive condition from 
gestational hypertension to preeclampsia.
Keywords: Pregnancy induced hypertension, gestational hypertension, preeclampsia, placenta, umbilical cord
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between gestational hypertension (PIH without proteinuria) and preeclampsia(with proteinuria).

2. Materials and methods
Total  number  of  80  hypertensive  placentas  were  used  for  the  present  study,  out  of  which  40  were  without 

proteinuria (gestational hypertension) and 40 with proteinuria (preeclampsia). placentae was collected from Department of  
Obstetrics  and Gynecology in Government  Hospital  for  women and children in  Egmore,  Chennai  ,after  obtaining due 
consent from patients and approval from ethical committee . Gestational hypertensive group comprised of , Mother with BP 
> 140/90mm Hg occurred for the first time during pregnancy , no proteinuria & edema ,BP returns to normal<12 weeks of  
postpartum, whereas in preeclampsia group - BP>140/90mm Hg after 20 weeks of gestation with proteinuria & edema. 
Chronic hypertension, renal failure, cardiac problems, gestational diabetes mellitus and multiple pregnancy were excluded. 

The collected placentae were squeezed to evacuate the blood and washed under running tap water .The membranes  
were trimmed, the length of the umbilical cord was measured, the site of insertion of the umbilical cord was also noted .The 
placentae were weighed by cutting the umbilical cord at a distance of 2cm from its site of insertion. The volume of the  
placentae were determined by water displacement method. The number of Cotyledons were counted from maternal side.  
The diameter of the placentae were calculated by taking the mean value of the shortest & longest diameter of placenta.  
Thickness was measured by inserting a needle into the placenta, 2cm away from margin and 1cm from centre, respectively.  
The Measurements were taken from four clock positions (12, 3, 6 and 9 o’clock) and the mean value was taken for analysis.  
Circumference of cord were measured in three areas- maternal end, middle & fetal end by using thread, coiling index and  
feto-placental ratio was calculated. 

Statistical Method: Data were analyzed and compared by using student t-test.

3. Results
The  Baby weight,  Placental  volume,  weight,  and  thickness  in  both  center  and  margin,  Gestational  age  were 

significantly reduced & feto placental ratio were significantly increased in preeclampsia group. But the other parameters  
like diameter & cotyledon of placenta, APGAR scores, even though it showed differences in its values it was not significant 
statistically. The umbilical cord dimensions – cord length, diameter at 3 sites, coiling index, site of insertion- were also not  
shown any significant changes between two groups. Details are given in the table 1 & 2

Table :1 Morphometry of placenta

Variables Mean T Value P Value

Baby Weight
GHT 2522.5 ± 569.632

2.4674 0.0158 Significant
PE 2231.75 ± 480.560

Placental Weight
GHT 370 ± 88.289

3.51 0.0007 Significant
PE 308.125 ± 68.028

Placental volume
GHT 315.75 ± 90.018

2.8354 0.0058 Significant
PE 266.75 ± 61.992

Fetoplacental Ratio
GHT 6.85 ± 0.63

2.7088 0.0083 Significant
PE 7.29 ± 0.81

Gestational Age
GHT 37.55 ± 1.62

3.2287 0.0018 Significant
PE 36.1 ± 2.34

Placental diameter
GHT 15.65 ± 3.48

0.0453 0.964 Not significant
PE 15.68 ± 1.62

Cotyledons
GHT 12.65 ± 2.29 0.8813 0.3809 Not significant

PE 12.15 ± 2.76
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Thickness at Centre
GHT 2.58 ± 0.24

4.0683 0.0001 Significant
PE 2.26 ± 0.43

Thickness at Margin
GHT 1.77 ± 0.45

3.5485 0.0007 Significant
PE 1.48 ± 0.27

APGAR Score1M
GHT 6.9+0.30382

1.9663 0.0528 Not significant
PE 6.425+1.58337

APGAR Score5M
GHT 7.9+0.30382

1.7144 0.0904 Not significant
PE 7.425+1.82416

Table :2 Morphometry of umbilical cord

Variables Mean T Value P Value

Cord length
GHT 30.81+11.79569

0.5393 0.5912 Not significant
PE 29.465+10.38321

Diameter-maternal end
GHT 1.165+0.15115

1.2291 0.2227 Not significant
PE 1.22+0.24411

Diameter-middle
GHT 1.17+0.16672

0.2341 0.8155 Not significant
PE 1.155+0.20625

Diameter-fetal end
GHT 1.17+0.23337

0.1987 0.843 Not significant
PE 1.16+0.22165

Coiling index
GHT 0.155+0.03783

0.4472 0.656 Not significant
PE 0.151+0.03855

Insertion site
GHT 1.45+0.50383

1.3963 0.1666 Not significant
PE 1.3+0.4641

4. Discussion
The fetal growth capacity is determined by placental weight 21,14,9. Normally, Placental weight and baby weight 

will  increase proportionately,  with the progress  of  pregnancy  17,16,13,3.  The hypertensive pregnancy leads to  low birth 
weight and placental weight 23,8,2,26 . The present study showed a significant reduction in the weight of fetus and placenta.  
The observed reduction in the gestational age might be one of the reason for the same. 

The ratio  between  placental  and  fetal  weight  in  uncomplicated  pregnancy has  been  reported  as  1:6  4  but  in 
hypertensive pregnancy it was increased 23,24 . The increased ratio noted in the present study groups also. It means that, the 
rate of reduction of baby weight were less than that of the rate of reduction of placental weight in preeclampsia. Because, in 
the  pathological  condition  like  hypertension,  the  placenta  worked  itsmaximum for  its  function  with  limited  tissue  5. 
Observed a significant change in the thickness of placenta, when the pathology progresses from gestational hypertension to 
preeclampsia and the reduced thickness of placenta is associated with reduction in birth weight 7. Placental insufficiency is 
the cause  of  preeclampsia  associated  preterm birth,  neonatal  morbidity  27,  which in  turn might  be  the  result  of  these 
observed alteration in placental dimensions.

The lean umbilical cord were observed in hypertensive pregnancy by ultrasonographic study 15. But no significant 
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changes have been observed in umbilical cord dimensions between the two groups in the study.

5. Conclusions
The study observed that, the morphological parameters of placenta showed a significant changes in the progress of  

pathology from gestational hypertension to preeclampsia, but there is no significant changes in the dimensions of umbilical 
cord. Thus the study reveals that, When the degree of pathology progresses from gestational hypertension to preeclampsia, 
the insufficiency of placental  circulation results,  which in turn increases the fetal demands. The reduction in placental  
morphological parameters might be the reason for the reduction in baby growth in preeclampsia.
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