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INTRODUCTION 

Pre-eclampsia is a complex syndrome involving multiple 

organ systems and still remains one of major causes of 

maternal and perinatal morbidity and mortality.1 

The precise etiopathogenesis of pre-eclampsia remains to 

be a subject of extensive research and it is believed to be 

multifactorial.2 

Placental abnormality is one of the initial events seen in 

patients who are destined to develop PIH.3 The Placenta is 

located laterally in majority of the patients who have 

abnormal Doppler velocity waveforms.4 

There is significant association with location of the 

placenta and intrauterine growth restriction.5 The presence 

of placenta is mainly responsible for preeclampsia. This is 

due to failure of uteroplacental circulation with consequent 

hypoxia, oxidative stress and diminished placental 

function.6 

Pre-eclampsia is defined as the development of 

hypertension and proteinuria after 20 weeks of gestation in 
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ABSTRACT 

Background: Pre-eclampsia is a complex condition associated with maternal and fetal mortality and morbidity. Various 

screening tests have been proposed for the prediction of pre-eclampsia with varying results. Non-invasive doppler 

velocimetry studies of uterine arteries in second trimester with abnormal forms can predict the occurrence of pre-

eclampsia. This abnormal wave forms indicate defective uterine perfusion and is consequence of placental implantation 

laterally. The objective of this study was to correlate placental laterality and uterine artery doppler in pre-eclampsia. 

Methods: It was prospective study from November 2019 to March 2021 at M S Ramaiah medical college and hospitals, 

Bangalore. 

Results: In the present study, preeclampsia was seen in 36.5 % with lateral location of placenta, 19.3% with posterior 

location of placenta and 15.9% with anterior location of placenta. This was statistically significant with p<0.001. Uterine 

artery doppler, the pulsatality index (PI) was <95th centile in 88.1% and 11.9% had >95th centile The subjects with PI 

>95th centile, 65.5% developed preeclampsia and <95th centile, 13.1% developed pre-eclampsia. This was statistically 

significant. In this study, with PI at 1.68, the sensitivity was 53.19%, specificity was 92.86%, positive predictive value 

(PPV) of 64.1% and negative predictive value (NPV) was 89.2%. 

Conclusions: USG is a simple, non-invasive, easy to perform and cost-effective method to locate the placenta. Every 

attempt should be made to do Uterine artery doppler at the same sitting. Both these are non-invasive and can predict the 

occurrence of pre-eclampsia. These patients can be managed as high risk and monitored more carefully. Surveillance 

will help in decreasing maternal and perinatal mortality and morbidity. 
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a previously normotensive woman. Several screening tests 

have been proposed to identify women at risk of 

developing pre-eclampsia.7  

Some of these tests such as the cold pressure test, the 

isometric hand grip exercise and the roll over test which 

are not statistically significant. 

Among the various predictors for preeclampsia, the 

placental location by ultrasound at 18 to 24 weeks is cost 

effective, non-invasive and has a good positive predictive 

value. There is significant association between placental 

location, uterine artery resistance and adverse outcome 

such as eclampsia and IUGR. 

When the placenta is centrally located, the uteroplacental 

blood flow needs are met by equal contribution from both 

the uterine arteries, but when the placenta is laterally 

located, in majority of the cases, the uteroplacental blood 

flow needs are primarily met by one of the uterine arteries 

with minimal contribution from the other uterine artery via 

the collateral circulation.8-10 

There are other tests such as measurement of urinary 

calcium which is indicative of biochemical alteration 

which occurs in preeclampsia.12 

The pathophysiology of preeclampsia is complex and the 

fundamental disturbances decreased uteroplacental blood 

supply.13  

Women with mild degree of hypertension can be managed 

conservatively and delivered at or near term with good 

neonatal outcome. In severe cases, iatrogenic premature 

delivery has to be done in view of maternal complications. 

This often compromises the baby and increases the 

neonatal morbidity and mortality. Infants of women with 

severe preeclampsia have 5-fold increase in mortality 

compared to infants of normotensive women.14 

Non-invasive doppler velocimetry studies of uterine 

arteries in second trimester reveal abnormal waveforms 

suggestive of defective uterine perfusion due to placental 

implantation.1 

Placental location can be documented by various means, 

but ultrasound has proved to be safest, easiest and most 

accurate method. Placenta may be lateral in women with 

abnormal waveforms and this has been implicated in pre-

eclampsia and IUGR.21,22 

Aims and objectives 

The objectives of the study were a) to evaluate the 

relationship between the placental location and occurrence 

of gestational hypertension, b) to study the relationship of 

uterine artery doppler and pre-eclampsia and c) to correlate 

the placental laterality and uterine artery Doppler in 

preeclampsia. 

METHODS 

This was a prospective study at the department of 

obstetrics and gynaecology, Ramaiah medical college and 

hospitals from November 2019 to May 2021. 

All pregnant women between 18 to 24 weeks of gestation 

attending the antenatal clinic were included in the study, 

who fulfilled the criteria and after taking informed 

consent. The sample size was 243. 

These women were evaluated with USG for the location of 

placenta and uterine artery Doppler between 18 to 24 

weeks of gestation. They were followed up by regular 

monitoring of blood pressure in the antenatal clinic. The 

patients were assessed for symptoms and signs of pre-

eclampsia. On examination, if the blood pressure readings 

were high, they would undergo a urine examination for 

proteinuria and the other required tests. 

Inclusion criteria 

All pregnant women between 18 to 40 years with singleton 

pregnancy were included. They were included after 

confirming that they are willing to come for follow up till 

term. 

Exclusion criteria 

All pregnant women with twin gestation and uterine 

anomalies were excluded. Pre existing medical conditions 

like pregnant women with chronic/essential hypertension, 

diabetes, renal disease, thyrotoxicosis and connective 

tissue disorders were excluded. Those with history of 

smoking, alcohol and drugs were excluded. 

Statistical analysis 

The data was entered into Microsoft excel sheet and 

analysed using SPSS 22 version software. Categorically 

data was represented in the form of frequencies and 

proportion. Chi-square test was used as a test of 

significance for qualitative data. MS excel and MS word 

was used to obtain various types of graphs. P<0.05 was 

considered as statistically significant.  

RESULTS 

The patients age, gravidity, period of gestation at the time 

of USG were noted. Detailed history to ascertain any risk 

factors were noted. 

In our study, 44% were between 25 to 29 years and 31.7% 

were between 18 to 24 years (Table 1). This indicated that 

majority of them (75.7%) were below 30 years. 

Primigravidae were 53.1% and multigravidae were 46.9% 

(Table 2). The patients between 18 to 20 weeks of 

gestation were 39.5% and between 21 to 22 weeks of 

gestation were 39.1%. 
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Regarding location of placenta, it was anterior in 39.9%, 

posterior in 34.2% and lateral in 25.9% (Table 3). 

Table 1: Age group of patients (n=243). 

Age (years) N  Percentages (%) 

18 to 24  77 31.7 

25 to 29  107 44 

30 to 34  49 20.2 

35 to 40  10 4.1 

Total  243 100 

Table 2: Gravidity of patients (n=243). 

Gravidity N  Percentages (%) 

Primigravidae  129 53.1 

Mutigravidae 114  46.9 

Total 243 100 

Table 3: Placental location (n=243). 

Placental location N  Percentages (%) 

Anterior 97 39.9 

Posterior 83 34.2 

Lateral 63 25.9 

Total 243 100 

The uterine artery PI was less than 95th percentile in 88.1% 

and greater than 95th percentile in 11.9% (Table 4). 

Table 4: UT-PI percentile (n=243). 

UT-PI percentile N  Percentages (%) 

<95th centile 214 88.1 

>95th centile 29 11.9 

Total 243 100 

Gestational hypertension in 8.6% and pre-eclampsia in 

19.34%. 

Mode of delivery was vaginal in 53.5% and LSCS 46.5% 

(Table 5). Fetal complications like fetal growth restriction 

(FGR) seen in 4.5%, preterm delivery in 9.5%, intrauterine 

fetal demise (IUFD) due to abruption in 0.4% (Table 6). 

Table 5: Mode of delivery (n=243). 

Mode of delivery N  Percentages (%) 

Vaginal delivery 130 53.5 

LSCS 113 46.5 

Total 243 100 

Table 6: Fetal complications (n=243). 

Fetal complications N  Percentages (%) 

Absent 200 82.3 

Abruption and  

term  
3 1.2 

FGR 11 4.5 

FGR and preterm  

birth 
5 2.1 

IUFD with abruption 1 0.4 

Preterm birth 23 9.5 

Total 243 100 

In the study, subjects with lateral location of placenta, 

36.5% develop pre-eclampsia, with posterior placenta, 

19.3% developed and with anterior location of placenta 

15.5% developed preeclampsia. This was statistically 

significant and p<0.001. 

In study, those with uterine artery PI>95th centile 65.5% 

developed pre-eclampsia and with PI<95th centile 13.1% 

developed pre-eclampsia it was statistically significant. 

In the study, PI at 1.68 had highest sensitivity of 53.19% 

specificity of 92.86% PPV of 64.1% and NPV was 89.2% 

in the diagnosis of pre-eclampsia. 

Table 7: Comparison of predictive value of placental laterality in present study with other studies. 

Author Year N Sensitivity (%) Specificity (%) PPV (%) NPV (%) 

Pai et al8 2005 426 73 86 51 94 

Balerao et al1 2013 281 75 81 48 96 

Present study 2019 243 53.1 92.8 64.1 89.2 

Table 8: Doppler in 2nd trimester. 

Variables Type of study 
Sample 

size 
Sensitivity Specificity PPV NPV +LR -ve LR 

Barati et al20 Prospective 379 79 95.5 88.2 98.9 

5.06 

(2.29, 

11.18) 

0.74 

(0.59, 

0.93) 

Balerao et al1 Prospective 281 75 81 48 96 3.49 0.74 

Present study Prospective 243 53.19 92.86 64.1 89.2 - - 
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DISCUSSION 

Pre-eclampsia is one of the most common complication of 

pregnancy and is associated with maternal and fetal 

morbidity and mortality. Preeclampsia occurs only in the 

presence of placenta the only effective treatment is 

delivery various methods are tried to predict the 

occurrence of preeclampsia. Among them, location of 

placenta by USG and Doppler velocimetry of the uterine 

arteries is a simple method. It is hypothesised that the 

ability to predict those women at risk of preeclampsia early 

in pregnancy might decrease maternal and fetal morbidity 

true close surveillance programs. The exact etiology is 

unknown but failure of trophoblastic invasion and vascular 

endothelial damage are considered as the 

pathophysiology.15 Reduced trophoblastic invasion in 

laterally located placenta may be responsible for 

development of preeclampsia.16 

Pre-eclampsia is more common in primigravidae 

compared to multigravidae. In our study, 55.31% were 

primigravidae and 44.68% were multigravidae. In this 

study by Kannamani et al 81% were primigravidae.14 

In our study, the incidence of preeclampsia was 19.34% 

which is higher compared to Rodriguesz et al 10.6%, 

Kumar et al 13.6% and Ramos et al reported as 14%.23-25 

Pre-eclampsia here is common in extremes of age group. 

In our study, 4.1% were between 35 to 40 years and 31% 

were between 18 to 24 years. 

In the present study, among subjects with lateral placenta 

36.5% developed PE, with posterior placenta 19.3% and 

with anterior placenta 15.5% developed PE. There was 

significant association between lateral and posterior 

location of placenta. The p<0.001 and with posterior 

location it was 0.015 which was statistically significant. 

In our study, with lateral location of placenta, sensitivity 

was 53.1%, specificity was 92.8%, positive predictive 

value (PPV) was 64.1% and negative predictive value 

(NPV) was 89.2%. In the study by Pai et al the sensitivity 

was 73%, specificity was 86%, PPV was 51% and NPV 

was 94%.8 In the study by Ozcan et al sensitivity was 72%, 

specificity was 80%, PPV was the 52% and the NPV 

94%.26,28 

In our study, subjects with uterine artery PI >95th centile, 

65.5% developed PE and <95th centile 13.1% developed 

PE. The sensitivity and specificity for uterine artery PI was 

53.19% and 92.86% using PI >1.6 as the abnormal criteria. 

The PPV was 64.1% and NPV was 89.2%. This criteria of 

NPV was similar to the study by Espinoza et al.30 The 

positive and negative likelihood ratio was 1.99 and 1.09 

which was almost similar to the Espinoza et al.30 

In the present study, subjects with PE, 78.7% were 

delivered by caesarean section, 40.4% were delivered 

before 37 weeks (preterm), 46.8% had low birth weight, 

31.9% had APGAR score of <7 at 5 minutes, 42.6% 

required NICU admission. In the study by Sumathi et al 

43.3% delivered vaginally and 56.7% underwent 

caesarean section.13  

Limitations 

All the patients were diagnosed as PE following the 

standard definition and investigations. Thrombophilia 

profile was not done due to financial constraints. 

CONCLUSION 

PE is a condition associated with maternal and perinatal 

morbidity and mortality. There are various screening tests 

to predict PE. Some tests are simple and some are 

expensive. USG is a simple, non invasive, easy to perform, 

low cost method to locate the placenta during second 

trimester. At the same time, uterine artery doppler can be 

done which is simple and easy to perform. Both these tests, 

together can be used to predict PE. These patients can be 

managed as high risk with careful surveillance. 
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