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INTRODUCTION 

The placenta is a distinctive, endocrine organ, which 

facilitates the supply of oxygen and nutrients to the fetus 

through placental microcirculation. Placenta is a window 

providing insight vision for understanding maternal 

dysfunction and its impacts on fetal well-being. So it is 

an effective index by examination of which we can 

predict the status of fetus in utero as well as in neonatal 

life. It may act as an indicator to the overall development 

of the fetus in cases of pregnancy induced hypertension 

and in abruption of placentae. These complications of 

pregnancy are reflected in structure and function of the 

placenta.
1,2 

In normal pregnancies, placental separation occurs soon 

after birth, while in pregnancies complicated by 

abruption, the placenta begins to detach before birth and 

causes bleeding from the genital tract known as Ante 

Partum Hemorrhage (APH). Pregnancy-Induced 

Hypertension (PIH) is defined as hypertension during 

pregnancy when associated with new-onset proteinuria. 

Both conditions are major cause of perinatal mortality 

and maternal morbidity in the developing countries like 

Pakistan. The etiology of both conditions remains 

ABSTRACT 

 

Background: The aim of this study was to study the effects of pregnancy induced hypertension and abruption of 

placenta on foeto-placental weight ratio and its comparison with normal group.  

Methods: In this comparative study hundred and twenty placentae were collected from labor room and gynecology 

operation theatre of Liaquat University hospital. Forty placentae from parturient that had pregnancy induced 

hypertension & forty placentae from parturient with history of Abruption of placenta & forty cases belonged to 

normal pregnancy (Control group). Fetal weights in all groups were taken along with the weights of placentae and 

foeto-placental weight was calculated in all groups. 

Results: Placental parameter weight and diameter of placenta in abruption of placentae and PIH group when 

compared with control group show highly significant (P <0.001) difference. The weight of the new born in abruption 

of placentae and PIH group also differs from control group significantly (P = 0.001). The feto-placental ratio is also 

significant statically in abruption of placentae but not in PIH.  

Conclusion: Both PIH and abruption of placentae are associated with remarkable changes in placenta such as small 

placental weight and diameter and as a result low birth weight babies and so altered feto-placental ratio. 

 

Keywords: Placenta, Pregnancy induced hypertension, Abruption of placentae, Fetal weight 

1
Department of Anatomy, Liaquat University of Medical and Health Sciences, Jamshoro, Sindh, Pakistan 

2
Department of Anatomy, Muhammad Medical College, Mirpurkhas, Sindh, Pakistan  

 

Received: 04 March 2015 

Accepted: 22 March 2015 

 

*Correspondence: 

Dr. Pushpa Goswami, 

E-mail: Pushparamesh1998@gmail.com 

 

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under 

the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 

DOI: 10.5455/2320-6012.ijrms20150510 



Goswami P et al. Int J Res Med Sci. 2015 May;3(5):1081-1084 

                                                            International Journal of Research in Medical Sciences | May 2015 | Vol 3 | Issue 5    Page 1082 

unknown. It is supposed to be that abnormal trophoblast 

invasion leading to rupture of the spiral arteries and 

premature separation of the placenta followed by death of 

placental tissue. In case of abruption and in PIH abnormal 

trophoblast invasion of maternal spiral arteries which 

fails to dilates and results in decreased uteroplacental 

perfusion causing placental dysfunction resulting in fetal 

growth restriction, reduced fetal length, and preterm 

delivery.
3,4 

In normal pregnancy not complicated by any disease, the 

placental weight maintains a linear relationship with the 

weight of developing fetus. Placental weight and fetal 

weight will increase proportionately. The ratio between 

placental and fetal weight in uncomplicated pregnancy is 

1:6. As pregnancy induced hypertension and abruption of 

placenta is the disorder of the chorionic villi, it causes 

various changes in the placenta which affect the fetus and 

alter the feto placental ratio.
5
 

Our aim of this study is to examine placentae of 

Pregnancy-Induced Hypertension (PIH) and abruption of 

placentae and correlate the placental weight with fetal 

weight, calculate feto placental ratio and compare with 

normal. 

METHODS 

This comparative study was conducted at the department 

of anatomy of Liaquat University of medical & health 

sciences Jamshoro Sindh Pakistan. Hundred and twenty 

placentae were collected from labor room and 

gynecology operation theatre of Liaquat University 

hospital. Forty placentae from parturient that had 

pregnancy induced hypertension having blood pressure 

ranged 140/90 mm of Hg or above were included. Forty 

placentae from parturient with history of Abruption of 

placenta & forty cases belonged to normal pregnancy 

(Control group). Age of all parturients was between 17 to 

32 years. 

Method of sample collection 

Placentae with umbilical cord and membranes were 

collected immediately after delivery. In all cases, the 

amnion and chorion were trimmed from the placenta. The 

umbilical cord was cut at a distance of 5 centimeters from 

the site of insertion. Placenta was washed in running tap 

water, dried with the help of blotting paper and weighed. 

The placentae along with the umbilical cord identified by 

corresponding code number and were preserved in 10 % 

formalin solution for 48 hours for fixation. Placental 

measurements were done by authors in the same way as 

they did in their previous studies. Once fixed, placentae 

were measured on a weighing machine graduated in 

grams (gm) and diameter was measured with the help of a 

measuring tape in centimeters. Weight of newborn was 

recorded from hospital record and feto-placental weight 

ratio was calculated.
6
  

Statistical analysis 

Statistical analysis was performed by statistical package 

of social sciences SPSS Version 16. Student’s t test and 

Dunnett test was used to compare the data. In all cases P 

<0.05 was considered as significant. 

RESULTS 

Following Tables shows the observations made during 

the study. 

Table 1: Showing age groups and parity of 

parturients.  

 Control  PIH 
Abruptio 

placentae 

Age groups 

17-20 years 10 (25%) 20 (50%) 0 (0%) 

21-24 years 07 (17.5%)  12 (30%) 06 (15%) 

25-28 years 15 (37.5%) 16(40%) 12 (30%) 

29-32 years  08 (20%)  08 (20%) 22 (55%) 

Parity 

P0 08 (20%)  20 (50%) 04 (10%) 

P1-2  12 (30%)  12 (30%) 10 (25%) 

P3-7  20 (50%)  08 (20%) 26 (65%) 

In both control and PIH groups 80% and 45% in abruptio 

placentae were between 17-28 years age. The 

primiparous in control group were 20%, in abruptio 

placentae were10% while it was 50% in PIH group. 

Gravida 1-2 were equal in control and PIH groups and 

representing 30% for each group whereas 10 cases / 25% 

seen in abruptio placentae. Gravida 3-7 were 50% for 

control group while it was 20% for PIH group and 65% 

in abruptio placentae group. 

Table 2: Showing placental parameters.  

 Min. Max.  Mean ± SEM P  value 

Placental weight (gm) 

In control 450 650 526.25 ± 8.414  

In PIH 200 550 432.25 ± 11.889 <0.0001 

In abruptio 

placentae 
180 400 284.88 ± 9.084 <0.0001 

Placental diameter (cm) 

In control 19 24 21.225 ± 2148  

In PIH 10 16 14.208 ± 1914 <0.0001 

In abruptio 

placentae 
10 16.5 13.070 ± 0.2504 <0.0001 

The variables of placentae are shown in Table 2. The 

weight and diameter of study groups were compared 

using t test. The results show statistically significant (P 

<0.001) difference in weight and diameter of placenta in 

PIH and abruptio placentae groups as compared to 

control group. The weight of placenta in control group 

ranges from 450 to 650 gm with a mean weight of 526.25 
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± 8.414 gm (Mean ± SEM). In PIH group weight of 

placenta ranges from 200 to 550 gm with a mean weight 

of 432.25 ± 11.889 gm (Mean ±SEM). In abruptio 

placentae group the weight of placenta ranged from 180 

to 400 gm with a mean weight of 284.88 ± 9.084 gm 

(Mean ± SEM). 

The diameter of placenta in control group ranges from 19 

to 24 cm with a mean of 21.225 ± 0.2148 cm (Mean ± 

SEM). In PIH group diameter of placenta ranges from 10 

to 16cms with a mean 14.208 ± 0.1914 cm (Mean ± 

SEM) and in abruptio placentae diameter ranges from 10 

to 14cms with mean 13.070 ± 0.2504 cm (Mean ± SEM).  

The weight of the new born in mothers of placental 

abruption and PIH group and control group differs from 

each other significantly (P <0.001) on statistical analysis 

shown in Table 3. 

Table 3: Showing weight of new born.  

Newborn 

weight (kg) 

Min. 

wt. 

Max. 

wt. 
Mean ± SEM P  value 

In control 1.8 3.6 2.790 ± 0.0689  

In PIH 1.4 3.0 2.195 ± 0.0703 <0.0001 

In abruptio 

placentae 
1.0 2.8 1.898 ± 0.0660 <0.0001 

 

Table 4: Showing feto placental ratio statics.  

Dunnett’s multiple 

comparison test 

Mean 

diff. 
q 

Significant 

P <0.05? 
Summary 95% CI of diff. 

Control vs. APH -1.382 7.253 Yes *** -1.809 to -0.9550 

Control vs. PIH 0.2977 1.563 No ns -0.1291 to 0.7245 

 

Table 4 is showing Feto Placental Ratio (FTP). Mean of 

FTP ratio in control is 1.382, in PIH 5.097 whereas in 

abruptio placentae it is 6.7. When control is compared 

with APH on Dunnett test it is showing highly significant 

difference whereas in this study control vs. PIH is 

insignificant. 

DISCUSSION 

Normal growth and survival of fetus depends on 

appropriate development and function of the placenta. It 

is a maternal-fetal interference for the exchange of blood 

gases, nutrients, and waste. The placenta has been 

described as a “diary of intrauterine life” and it may 

elucidate many aspects of intra uterine life. A systematic 

examination of placenta is often ignored by the physician, 

gynecologist, pediatrician and pathologist in spite of its 

very useful role in the fetal development. The aim of this 

study is to assess the foeto-placental weight relationship 

in normal pregnancy and pregnancies complicated by 

pregnancy induced hypertension and abruption of 

placentae.
7
 

In pregnancies complicated by hypertension and 

abruption placental weight decreases this study shows 

reduced placental weight (66%) in patient of abruptio 

placentae and PIH then placentae of parturient in control 

group, which was also observed by Sultana S, Hossain 

GA in 2006 and by Rahman MA, Rahman MH in 2007. 

In both studies they found reduced placental weight in 

(50%) of cases.
8,9 

The diameter of placenta is also reduced in PIH ranges 

from 10 to 16 cm and in abruptio placentae group the 

diameter of placenta ranges from 10 to 14 cm from 

control group which ranged from 19 to 24 cm. In this 

study less placental diameter was seen in 66% of cases 

more or less same was seen by Sultana S, Hossain GA, 

Rahman MH, Hassan N, Sultana SZ, Khalil M in 2007 

they reported less placental diameter in (55%) of cases in 

patient of PIH.
10 

In this study and study performed by Udaina A in 2001 

and Sarwar I in 2006 uteroplacental insufficiency is 

found to be the leading cause of low birth weight of the 

new born. The weight of new born baby in control group 

ranges from 1.8 kg to 3.6 kg in abruptio placentae group 

fetal weight ranges from 1.0 kg to 2.8 kg. Similarly in 

PIH group the fetal weight ranges from 1.4 kg to 3.0 kg. 

The study conducted by Rahman LA, Hairi NN, Salleh N 

shows, that pregnancy-induced hypertension was found 

to be an independent risk factor for low birth weight.
1,11,12 

During pregnancy, the placental mass maintains a 

dynamic relationship with the weight of developing fetus. 

In this study mean of FTP ratio in control is 5.38, in PIH 

5.097 whereas in Abruption of placentae it is 6.7. When 

control is compared with APH on Dunnett test it is 

showing highly significant difference whereas in this 

study control v PIH is insignificant. The increased ratio 

noted in the present study groups also.  

Morphologically placentae of hypertensive disorders of 

pregnancy are lighter in weight, lesser in diameter, 

thickness and the fetoplacental ratio is diminished 

because the rate of reduction of baby weight were less 

than that of the rate of reduction of placental weight in 

PIH as in such disease conditions placenta worked 

extensively for its function with limited tissue. Placental 

insufficiency in these conditions associated with preterm 
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birth, neonatal morbidity and altered placental 

dimensions. Palaskar observed mean foeto-placental ratio 

in normal pregnancy was 5.8 and 7:1 in PIH the mean 

foeto-placental ratio was increased to 6.04:1. While 

Gunapriya in 2011 observed foeto-placental ratio 5.35:1 

in normal and in PIH, 6.03:1 and Usha Nag observed 

FPR in normal 5.94 and in PIH 6.02.
13-15 

According to study conducted by Rath G, FPR is 7.11 in 

normal and 6.05-6.84 depending on severity of PIH. 

More or less our findings are parallel with the studies 

conducted in past. The difference in the values to some 

extent may be due to ethnicity, diet especially mothers 

who are strict vegetarian, difference in economical 

class.
16

  

Ananth CV observed in abruption of placenta mean birth 

weight and placental weight were lower especially in 

preterm births with placental ratio <10
th

 centile risk ratio 

0.4, 95% CI 0.2-0.8). Several studies show reduced 

placental weight in abruption also low birth weight of 

new born but feto placental ratio was not calculated 

which is shown significant in our study.
17 
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