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INTRODUCTION 

Preeclampsia is a multisystem disorder and is defined as 

hypertension developing after 20 weeks gestation with 

one or more of the following: proteinuria, maternal organ 

dysfunction (including renal, hepatic, hematological or 

neurological complications), or fetal growth restriction.1 

It complicates 5-7% of first pregnancies and 2-10% of all 

pregnancies.2 The exact pathogenesis of preeclampsia 

still remains the subject of research, but it is believed that 

it is likely to be multifactorial. The factors currently 

considered to be most important are maternal 

immunological intolerance, abnormal placental 

implantation, genetics, nutritional, environmental, 

cardiovascular. Pregnancy results in profound 

anatomical, physiological, hematological, metabolic and 

inflammatory changes in maternal tissues.3 

Preeclampsia is a disease of trophoblastic tissue.4 

Placental abnormality is one of the initial events in 

patients who are destined to develop pregnancy induced 

hypertension subsequently.5 

ABSTRACT 

Background: Preeclampsia is a complex clinical syndrome which involves multiple organ systems and remains the 

principle cause of maternal and perinatal morbidity and mortality. Preeclampsia is a disease of trophoblastic tissue. 

Placental abnormality is one of the initial events in patients who are destined to develop pregnancy induced 

hypertension subsequently. Objective of this study was to evaluate the association of laterally located placenta on 

ultrasound with development of preeclampsia. 

Methods: This prospective observational study was conducted on 200 antenatal women with singleton pregnancy at 

18-24 weeks of gestation who attended antenatal clinic of obstetrics and gynaecology, PGIMS Rohtak from October 

2017 to October 2018. Detailed antenatal transabdominal ultrasound along with placental location was done between 

18-24 weeks of gestation in women who fitted into inclusion criteria. All the antenatal women belonged to 18-24 

weeks of gestation were included in the study except those women with chronic hypertension, diabetes mellitus, renal 

disease, severe anaemia, thyrotoxicosis, low lying placenta, previous history of preeclampsia or eclampsia.  

Results: Out of 200 antenatal women, 84 had lateral placenta while 116 had central placenta. Out of these 84 women 

who had lateral placenta, 55 women (65.5%) developed preeclampsia and out of 116 (58%) women who had central 

placenta, 28 women (24.1%) developed preeclampsia. 

Conclusions: From the above study, we concluded that women with laterally located placenta by ultrasound at 18-24 

weeks of gestation have greater risk of developing preeclampsia. 
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Preeclampsia is thought to be a major cause of maternal 

and perinatal morbidity and mortality. The majority of 

deaths related to preeclampsia can be prevented by 

providing timely and effective care to pregnant women 

presenting with such complications.6 Worldwide about 

76,000 pregnant women die each year from preeclampsia 

and its related complications.7 

Infants of women with severe pregnancy induced 

hypertension have five-fold increase in mortality 

compared to infants of normotensive woman.8 This has 

led to the interest in screening and preventing this 

disorder but the most important factor is lack of timely 

prediction.  

Numerous clinical, biochemical and biophysical tests in 

early or mid-pregnancy have been proposed for 

prediction of preeclampsia. These predictive tests are 

related to placental perfusion and vascular resistance 

(mean second trimester BP, cold pressor test, isometric 

hand grip exercise, roll over test, intravenous infusion of 

angiotensin II, 24 hour ambulatory BP monitoring), 

fetoplacental unit endocrinology (alpha- fetoprotein, 

human chorionic gonadotropin), renal function (serum 

uric acid or microalbuminuria), endothelial function 

(antiphospholipid antibodies, or homocysteine) and 

circulating angiogenic factors.9 Most tests in this category 

are cumbersome, time consuming and overall inaccurate. 

Among the various predictors for preeclampsia, the 

placental location by ultrasound at 18-24 weeks is very 

cost effective, non-invasive and has a good predictive 

value.10 Kannamani and Narasimhan showed that 

placental position as determined by ultrasound between 

18-20 weeks of gestation is an excellent screening test 

with a very high sensitivity.11 The present study was done 

to know if there is any correlation in lateral placental 

location with preeclampsia; and maternal and fetal 

outcome.  

METHODS 

This prospective observational study was conducted on 

200 antenatal women with singleton pregnancy at 18-24 

weeks of gestation attending antenatal clinic of obstetrics 

and gynaecology department at tertiary hospital in 

collaboration with Radiodiagnosis department. 

Exclusion criteria 

Women with chronic hypertension, diabetes mellitus, 

renal disease, severe anaemia, thyrotoxicosis, low-lying 

placenta, previous history of preeclampsia or eclampsia 

were excluded from the study. 

The sample size taken was 200 after calculation and 

taking 5% absolute error. 

All the subjects recruited in the study were subjected to 

detailed history, general physical examination, systemic 

and obstetric examination at the time of antenatal visits 

and at admission. All routine antenatal investigations and 

specific investigations like platelet count, liver function 

test, renal function test, fundus examination and 24-hour 

urine for volume, protein and creatinine were carried out 

in women who had developed preeclampsia. Detailed 

antenatal transabdominal ultrasound along with placental 

location was done between 18-24 weeks of gestation. 

Women were divided into 2 groups depending on 

placental location. 

• Group A: Women with lateral placental location. 

• Group B: Women with central placental location. 

The placenta was classified as central when it is equally 

distributed between right and left side of uterus 

irrespective of anterior, posterior or fundal position. 

When > 75% of placental mass is on one side of midline, 

it was classified as lateral placenta.  

All the subjects were followed till delivery and were 

assessed for development of pre-eclampsia, and maternal 

and fetal outcome was noted.  

Statistical analysis 

At the end of the study, data was compiled and analyzed 

by using Chi-square test.  Data analysis was done using 

statistical package for the social sciences 20 (SPSS 20), 

and a p value of < 0.05 was considered significant.  

RESULTS 

Among total 200 women, age of the study population 

ranges from 17-36 years with mean age 24.22±3.17 and 

the maximum number of women were in the age group of 

21-25 years. Table 1 shows the distribution of women 

according to placental location. Table 2 shows the 

demographic profile of study women according to 

placental location. Majority of women in both the groups 

were nulliparous. 

Table 1: Distribution of women according to   

placental location. 

Placenta location Frequency (n = 200) % 

Group A (lateral) 84 42% 

Group B (central) 116 58% 

The association of placental location with development of 

preeclampsia is depicted in Figure 1. Out of total women, 

65.5% with lateral placenta and 34.5% with central 

placenta developed preeclampsia. This difference was 

found to be highly significant statistically (p value 

<0.001). Overall risk of developing preeclampsia with 

laterally located placenta was 5.96 (odds ratio) at 95% 

confidence interval (3.210 to 11.069). Table 3 shows 

distribution of women according to severity of 

preeclampsia. Severe preeclampsia developed in 22.62% 
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women with lateral placenta and 2.59% women with 

central placenta. This difference was found to be 

statistically significant (p value 0.05). So, the overall risk 

of developing severe preeclampsia with lateral placenta 

was 4.398 (odds ratio) at 95% confidence interval (1.174-

16.46). 

Table 2: Demographic profile of study population. 

              

Placental location 
Statistical 

significance 

(p value)                                 

Lateral 

(Group A) 

(n = 84) 

Central 

(Group B) 

(n =116) 

Mean 

age±SD 
23.75±3.04 24.56±3.24  

Parity 

P0 54 (64.3%) 67 (57.8%) 

0.530 (not 

significant) 

P1 18 (21.4%) 25 (21.6%) 

P2 7 (8.3%) 18 (15.5%) 

P3 3 (3.6%) 5 (4.3%) 

 P4 2 (2.4%) 1 (0.9%) 

Women with preeclampsia presented with epigastric pain, 

blurring of vision, vomiting, headache and pedal edema. 

Though all the symptoms were found to be higher in 

women with lateral placenta, but there was no statistically 

significant difference except headache which was found 

to be statistically significant (p value 0.002). Most of the 

women with lateral placenta had urine albumin > 2+ (i.e. 

> 1 g/dl) while most of the women with central placenta 

had urine albumin <1+ (i.e. < 0.30 g/dl). This difference 

was found to be statistically significant (p value < 0.05). 

 

Figure 1: Pre-eclampsia development with              

placental location. 

Maximum number of women i.e. 52.7% with lateral 

placenta developed preeclampsia at 31-36 weeks of 

gestation while maximum women with central placenta 

i.e. 67.9% developed preeclampsia at or after 36 weeks of 

gestation and was found to be statistically significant (p 

value 0.025). In both the groups, maximum women 

(82.1% women in Group A and 88.8% women in Group 

B) delivered at or after 36 weeks of gestation. 

 

Table 3: Severity of preeclampsia with placental location. 

Preeclampsia 
Placental location 

Statistical significance (p value) 
Lateral (Group A) (n = 84) Central (Group B) (n = 116) 

Mild 36 (42.86%) 25 (21.55%) 
0.05 (significant)  

Severe 19 (22.62%) 3 (2.59%) 

Chi-square test, p value: 0.05, Odds ratio: 4.398, CI: 1.174-16.46. 

Table 4: Maternal outcome according to placental location. 

Maternal Complications 
Placental location 

Statistical significance (p value) 
Lateral (n = 84) Central (n=116) 

Eclampsia 7 (8.3%) 1 (0.86%)   0.008 (VHS) 

Abruptio 5 (6%)  2 (1.7%)   0.103 (non-significant 

HELLP syndrome 2 (2.4%) 0 (0.0%)   NA 

DIC 0 (0.0%) 0 (0.0%)   NA 

IUGR 13 (15.48%) 6 (5.17%)   0.014 (HS) 

Renal failure 4 (4.8%) 0 (0.0%)   NA 

Preterm labour 17 (20.24%) 18 (15.5%)   0.385 (non-significant) 

Sepsis 2 (2.4%) 1 (0.9%)   0.394 (non-significant) 

Transfer to RICU/ICU 3 (3.6%) 0 (0.0%)   NA 

Mortality 0 (0.0%) 0 (0.0%)   NA 

VHS: Very highly significant, HS: Highly significant. 

 

The maternal complications were found to be more in 

women with lateral placenta compared to women with 

central placenta as depicted in Table 4.  In women with 

lateral placenta, 8.3% women developed eclampsia while 
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0.086% women with central placenta developed 

eclampsia. IUGR was seen in 15.4% women with lateral 

placenta and only 5.17% women with central placenta. 

Thus, IUGR and eclampsia were statistically significant 

in women with lateral placenta (p value 0.014, 0.008 

respectively). 

Among women with lateral placenta, 57.14% had 

spontaneous onset of labour and 42.86% delivered after 

being induced whereas among women with central 

placenta, 66.4% had spontaneous onset of labour and 

33.6% were induced (p value 0.183). Maximum number 

of women in both the groups delivered vaginally. 

 

Table 5: Perinatal complications according to placental location. 

Neonatal complications 

Placental location 
Statistical significance (p 

value) 
Lateral (Group A)  

(n = 84) 

Central (Group B) 

(n =116) 

LBW (birth weight < 2.5 kg) 38 (45.2%) 31 (26.7%) 0.006 (VHS) 

Prematurity 16 (19.05%) 17 (14.7%) 0.406 (NS) 

Neonatal sepsis 5 (5.95%) 6 (5.17%) 0.810 (NS) 

NICU admission 24 (28.6%) 17 (14.7%) 0.016 (HS) 

Perinatal mortality 5 (5.95%) 4 (3.45%) 0.401 (NS) 

Still Birth 3 (3.57%) 2 (1.72%) 0.406 (NS) 

Neonatal death 5 (5.95%) 4 (3.45%) 0.400 (NS) 

Apgar at 1 min < 7 34 (40.5%) 32 (27.6%) - 

Apgar at 5 min  8 (9.5%) 3 (2.6%) - 

HS: Highly significant, NS: Not significant, VHS: very highly significant. 

 

Table 5 depicts perinatal outcome in women according to 

placental location. All perinatal complications like low 

birth weight, prematurity, neonatal sepsis, still birth, 

neonatal death, birth asphyxia and NICU admissions 

were higher in neonates belonged to Group A compared 

to neonates belonged to Group B but statistically 

significant difference was found for low birth weight, 

birth asphyxia and NICU admission. Mean hospital stay 

in women with lateral placenta was 6.15±5.26 and 

3.86±3.75 in women with central placenta (p value 

0.001). 

DISCUSSION 

Preeclampsia is a complex clinical syndrome which 

involves multiple organ systems and remains the 

principle cause of maternal and perinatal morbidity and 

mortality. The search for an ideal and reliable predictive 

measure remain challenging. Among the various 

predictors for preeclampsia, the placental location by 

ultrasound at 18-24 weeks is very cost effective, non-

invasive and has a good predictive value. When the 

placenta is laterally located, the uterine artery close to the 

placenta has lower resistance than the opposite from it 

and the uteroplacental blood flow needs are to be met 

primarily by one of the uterine arteries with some 

contribution by the other uterine artery via collateral 

circulation. The degree of collateral circulation may not 

be same in all patients, and deficient circulation may 

facilitate the development of preeclampsia, IUGR or 

both.12 

In the present study, authors observed that lateral 

placentation is less common than central placentation. 

Out of total 200 women, 84 (42%) had lateral placenta 

and 116 (58%) had central placenta. Similar results were 

found by Gosh et al, Muralidhar et al, Bhalerao et al, 

Maggan et al.13-16 

In the present study, 65.5% women with lateral placenta 

and 24.1% women with central placenta developed 

preeclampsia. This difference was statistically significant 

(p value < 0.001). This study is consistent with the study 

conducted by Kakkar et al, who concluded that 66.6% 

women with lateral placenta and 36.3% with central 

placenta developed preeclampsia.17 Similar results were 

depicted from study concluded by Sandhya et al, 

Ambastha et al.18,19 

It was demonstrated in our study that out of 83 women 

who developed preeclampsia, 22 women developed 

severe preeclampsia. Out of those 22 women, 19 

(86.36%) had lateral placenta and three (13.64%) had 

central placenta. These results correlate with the study 

conducted by Chandra et al, Kangjam et al.20,21 In the 

study conducted by Kangjam et al, it was observed that 

out of total women who developed severe preeclampsia, 

88.9% had lateral placenta and 11.1% had central 

placenta.21 

Urine albumin is significantly associated with placental 

location (p value < 0.05) in the present study. This is in 

accordance with the study conducted by Bhattacharjee 

AK et al and Chandra et al, they concluded that majority 

of the cases of severe preeclampsia who were having 

proteinuria (>1+) had lateral location of placenta.20,22 
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It was found that maximum number of women in both the 

groups delivered at > 36 weeks. No significant difference 

was seen in period of gestation at delivery in both the 

groups. This is in agreement to the study conducted by 

Salamo et al, who also concluded that there is no 

association between placental location and gestational 

age at delivery.23 

In the present study it was demonstrated that 79.8% 

women in Group A and 79.3% women in Group B 

delivered vaginally. In Group A, 20.2% women and in 

Group B 20.7% women underwent LSCS. This difference 

in mode of delivery between women with lateral and 

central placenta was not found to be statistically 

significant. Similar results were observed by Bhalerao et 

al, who also concluded that there was no association 

between lateral/central placental location with mode of 

delivery (p value 0.928).15 

Gosh et al, found in their study that maternal 

complications like eclampsia, IUGR babies were 

statistically more in women with lateral placenta 

compared to women with central placenta.13 Similarly, 

Ambastha et al and Kore et al also demonstrated that 

IUGR babies were found to be more in women with 

lateral placenta. In the present study, it was observed that 

all the complications (preterm labour, eclampsia, HELLP 

syndrome, IUGR babies, transfer to RICU/ ICU were 

higher in women with lateral placenta but only eclampsia 

and IUGR were statistically significant (p value 0.008 

and 0.014 respectively).19,24 In women with lateral 

placenta, 4.8% developed renal failure and 3.6% women 

transferred to RICU/ICU. In contrast to this, no women 

with central placenta developed renal failure and 

transferred to RICU/ICU. 

It was observed that Apgar score < 7 at 1 and 5 minutes 

was present in more number of neonates who belonged to 

women with lateral placenta compared to women with 

central placenta. This difference in apgar score was found 

to be statistically significant (p value 0.030 and 0.033 

respectively). Similar to this study, Maggan et al had 

comparable results who observed that there as significant 

decrease in Apgar score at both 1 and 5 minutes in 

neonates belonged to women with lateral placenta.16 

In present study, low birth weight babies (< 2.5 kg) were 

significantly more in women with lateral placenta 

compared to women with central placenta. There was 

significant reduction in mean birth weight in babies 

belonged to Group A (i.e. 2.42±0.62 kg) compared to 

babies belonged to group B (i.e. 2.67±0.57 kg). Similarly, 

in accordance to our study, Bhalerao et al observed that 

babies with birth weight < 2.5 kg were higher in women 

with lateral placenta (i.e. 65.38%) compared to women 

with central placenta (47.36%).15  

NICU admissions and prematurity were higher in babies 

belonged to women with lateral placenta compared to 

those with central placenta in our study. Seckin et al, also 

elucidated that lateral placental location was significantly 

associated with need for neonatal intensive care unit, fetal 

growth restriction, preterm births and low Apgar scores.25 

From present study it was observed that mean hospital 

stay in women with lateral placenta was 6.15±5.26 days 

and in women with central placenta was 3.86±3.75 days 

and this difference was found to be statistically 

significant. 

CONCLUSION 

It is concluded that laterally located placenta on 

ultrasound done at 18-24 weeks is associated with five 

times increased risk of development of preeclampsia. The 

maternal complications like IUGR, eclampsia and 

perinatal complications like low birth weight, NICU 

admissions were significantly higher in women with 

lateral placenta compared to women with central 

placenta. Ultrasonography is a simple, non-invasive, cost 

effective predictive screening test for the development of 

preeclampsia. We recommend that if lateral placenta is 

detected on ultrasound, one should be vigilant for careful 

obstetric management to achieve more favourable 

outcome and to prevent some of the dreadful 

complications and decreases the maternal and perinatal 

morbidity and mortality. 
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