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Abstract 

Background: Placenta is vital for the survival of the pregnancy because it performs several 

irreplaceable physiological functions. Thus, placental abnormalities including its location and 

attachment to the uterine wall endanger the successful completion of the pregnancy.  

AIM: To investigate if the placental location (determined by ultrasonography) is associated 

with adverse pregnancy (both maternal and foetal) outcomes.  

Material and Methods: This was a single-centre-, hospital (outpatient) based, prospective-, 

cohort-, observational study conducted over 6 months by enrolling 84 pregnant women. The 

primary outcome was the incidence of adverse pregnancy (maternal and foetal) outcomes. 

The location of the placenta was determined by ultrasound conducted during the second 

trimester. Thereafter, women were followed up until the delivery.  

Results: The most common location of the placenta was fundal (32.1%), followed by 

anterolateral (23.8%), and the low-lying placenta was the least common (0.23%). The mean 

age of the participants was 26.6 years and for most of the women, it was their second 

pregnancy. Overall, the most common complication/morbidity among the participants was 

gestational hypertension (40.5%), and the most common neonatal complication was foetal 

growth retardation (35.7%). Moreover, both adverse maternal and foetal outcomes were most 

commonly seen among pregnant women with the laterally located placentas.  

Conclusion: The attachment of placenta to the uterine wall varies a lot and it influences the 

maternal and foetal outcome. 

 

Introduction 

The human placenta is a complex organ and plays a key role during pregnancy(1,2). The 

placenta – is a vital link between the mother and the foetus for metabolic exchange, 

endocrine, immunological, and other body functions(3,4). The placenta is vital for foetal 

growth and survival, performing the most important functions of many somatic organs before 

birth. During pregnancy, uterine blood supply is not uniformly distributed(3,4). The site of 

implantation and resultant location of the placenta within the uterus are likely important 

determinants of placental blood flow and therefore pregnancy outcome(1). There is no 

official classification of placental location, but the location is usually described as fundal, 

anterior, posterior, lateral, low and/or previa(1). 

Most adverse pregnancy outcomes can trace their origin to the placenta(5–7). Preeclampsia 

and foetal growth restriction (FGR) are disorders that are rooted in defects of early placental 

development(7). These defects include poor trophoblast uterine invasion, the impaired 
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transformation of the uterine spiral arteries to high capacity and low impedance vessels, 

and/or abnormalities in the development of chorionic villi(1,8). Several poor pregnancy 

outcomes are associated with placental inflammation because of infectious or non-infectious 

causes and include early pregnancy loss, stillbirth, and Foetal Growth Retardation 

(FGR)(5,8,9). The placental location has been found to correlate with foetal position and 

presentation, length of gestation, course of labour, presence of preeclampsia, intrauterine 

growth restriction (IUGR) and pregnancy outcome(5,8,9).  

 

One of the primary objectives of the second-trimester ultrasound scan is to provide accurate 

diagnostic information to optimize antenatal care to achieve the best possible outcomes for 

the mother and foetus(10–12).  USG of the placenta is primarily directed toward determining 

the location of the placenta and identifying its abnormalities in the later weeks of 

pregnancy(10–12). Assessment of placental location is one of the recommended minimum 

requirements for the second‐ trimester ultrasound(10–12). The impact of placenta previa on 

pregnancy, delivery and infant outcomes has been extensively studied(13,14). Less is known 

about the possible association of placental location other than previa with adverse pregnancy 

outcomes. Hence, we conducted this study intending to investigate if placental location 

during the ultrasound screening is associated with adverse pregnancy (both maternal and 

foetal) outcomes. 

 

Material and Methods: 

2.1 Study Design: This was a single-centre, hospital (outpatient) based, prospective-, cohort-, 

observational study. 2.2 Study Settings: The present study was conducted at the Department 

of Obstetrics & Gynaecology, LN Medical College, Bhopal. It is a tertiary care institute. The 

data collection for the present study was initiated after the research protocol was approved by 

the Institute’s Ethical Committee on Human Research. 2.3 Study Duration: The total 

duration of the study was 6 months: from May to October 2021. 2.4 Study Outcomes: 

Primary Outcome: The incidence of adverse pregnancy outcomes. Measurement of 

Outcomes: (i) Adverse Maternal Outcomes included the following: Antepartum 

Haemorrhage, gestational hypertension, preeclampsia, oligohydramnios, and mode of 

delivery. (ii) Adverse Foetal Outcomes: Foetal Growth Retardation, Low birth weight, 

Preterm birth, admission to NICU, and IUFD. 2.5 Sample Size Calculation: Using the 

prescribed formula for incidence, the minimum required sample size for this study was 

calculated as 76(15). However, all pregnant women coming to the department and fulfilling 

the selection criteria were recruited into the study during the period of data collection. 

Following this, we recruited a total of 84 women for the present study. 2.6 Participants’ 

recruitment: The participants were recruited into the study after verifying that they fulfilled 

the following selection criteria.  

 

2.6.1 Inclusion Criteria: 

i. Singleton pregnancy 

ii. Gestation age of more than 28 weeks at the time of USG.   

iii. Those agreed to follow up.  

iv. Pregnant women give written informed consent to participate in the study.  

2.6.2 Exclusion Criteria: 

i. Pregnant women with less than 28 weeks of gestation 

ii. Multiple pregnancies. 

iii. Fetus in non-cephalic presentation, 

iv. Fetus with structural and chromosomal abnormality.  

v.  Women with past or present medical and obstetric disorders. 
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vi. Those refusing to be followed up.  

vii. Pregnant women refused to give written informed consent to participate in the study.  

 

2.7 Sampling Methodology: We employed a systematic random sampling method to recruit 

participants for the preferred study(16). Every 2
nd

 woman coming to the OPD department of 

the JK Hospital was approached for recruiting participants for the study. All women were 

screened using the selection criteria algorithm. Those agreeing to participate in the study 

were recruited in the study.  

2.8 Informed Consent: All the questions from participants (and/or their relatives/guardians) 

about the study procedure, risk, and data privacy were answered. The participants were 

informed and explained that they have the right to withdraw from the study at any point in 

time. A bi-lingual (Hindi & English) consent form was drafted following the prescribed 

guidelines for research on human participants to obtain written informed consent for the 

study.   

2.9 Data Collection: The data were collected in a paper-based proforma.   

2.10: Source of Data: Clinical examination, Ultra-sonographic findings, and medical records 

of the participants.  

2.11 Follow-up: All the participants were followed up telephonically, weekly until delivery.  

2.11 End Point of Study: The study was terminated if: (i) A participant decided to withdraw 

from the study. (ii) After completion of the data collection.  

2.12 Statistical analysis plan: The primary outcome was the incidence of adverse pregnancy 

outcomes among study participants. The coded data were imported into Stata 17.1 version for 

analysis. For the continuous data, the author calculated the mean, median, mode, standard 

deviation, and interquartile range. For discrete data, the author calculated and reported 

frequency, proportion, and percentage(17). Continuous variables in the two comparison 

groups were analyzed using a student’s t-test and categorical variables were analyzed using 

chi-square (χ
2
) tests. A P-value < 0.05 was considered statistically significant(17). To 

measure the strength of the association between the outcome variables (adverse pregnancy 

outcome) and the independent variable (placental location) we employed the logistics 

regression technique.  

2.13 Funding:  There was no funding for this study. The participants were not paid any type 

of fees/incentives/freebees to participate in the study.  

 

Results:  

To recruit the participants for the present study, we approached a total of 102 pregnant 

women: 8 women refused to participate (inability to follow up), 10 women were excluded 

(using selection criteria) and the remaining 84 women were recruited into the present study. 

All 84 recruited women completed the follow-up and there were no losses to follow-up.  

 

As can be seen from Table 1, the most common location of the placenta in the present study 

was fundal (32.1%), followed by anterolateral (23.8%), and the low-lying placenta was least 

common (0.23%). The mean and the median age of the participants were 26.6 (±4.6) and 23 

years, respectively. For most of the women, it was their second pregnancy (gravida=2, 

38.1%) (Table 2).  

 

Table 1: Placental location among study participants (n=84) 

Placental location n % 

Fundal 27 32.1 

Anterolateral 20 23.8 
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Posterolateral 13 15.4 

Posterior 10 11.9 

Anterior 09 10.7 

Lateral 03 0.035 

Low lying 02 0.23 

 

 

Table 2: Descriptive characteristics among study participants (n=84) 

Variable n % 

Age 

<20 10 11.9 

20-25 42 50.0 

26-30 20 23.8 

>30 12 14.3 

Gravida 

1 14 16.7 

2 32 38.1 

3 27 32.1 

4 7 8.3 

 

Overall, the most common complication/morbidity among the participants was gestational 

hypertension (40.5%), followed by preeclampsia (23.8%), and antepartum haemorrhage was 

the least common complication (6.0%). Further, on crosstabulation, the laterally located 

placenta was associated with most maternal complications (47.6%), followed by the 

posteriorly located placenta (15.5%). 

 

Table 3: Placental location and maternal complications (n=84) 

Maternal Outcome Fundal Anterior Posterior Lateral Low lying P value 

Gestational 

Hypertension 

( n=34) 

0 
6 

(17.6%) 

10 

(29.4%) 
18 (52.9%) 0 .02 

Preeclampsia 

(n=20) 

5 

(25%) 

3 

(15%) 
0 

12 

(60%) 
0 .05 

Oligohydramnios  

(n=15) 
2 (13.3%) 0 

3 

(20%) 
10 (66.6%) 0 .06 

Antepartum 

Hemorrhage 

(n=5) 

0 
1 

(20%) 
0 2(40%) 2 (40%) .05 

Total 7 (8.3%) 10 (11.9%) 
13 

(15.5%) 

40 

(47.6%) 

2 

(2.3%) 
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Table 4: Placental locations and neonatal outcome (n=84) 

Neonatal 

outcome 
Fundal Anterior Posterior Lateral Low lying P value 

FGR 

(n=30) 

3 

(10%) 

3 

(10%) 

6 

(20%) 
16 (53.3%) 

2 

(6%) 
.005 

Preterm 

(n=23) 

4 

(17.3%) 

4 

(17.3%) 

6 

(26%) 

9 

(39.1%) 
0 .04 

LBW 

(n=10) 

2 

(20%) 
0 

3 

(30%) 

4 

(40%) 

1 

(10%) 
.02 

NICU 

Admission 

(n=10) 

1 

(10%) 

1 

(10%) 

3 

(30%) 

4 

(40%) 

1 

(10%) 
.02 

Total 
10 

(11.9%) 

8 

(9.5%) 

18 

(21.4%) 

33 

(39.28%) 

2 

(2.3%) 
 

 

Table 4 illustrates, the location of the placenta and the neonatal outcomes. Overall, the most 

common neonatal complication was foetal growth retardation (35.7%), followed by preterm 

birth (27.4%), and low birth weight & NICU admission (11.9%). Most adverse neonatal 

outcomes were also seen with the laterally located placenta (39.28%), followed by the 

posteriorly located placenta (21.4%). 

 

Discussion: 

The placenta is an organ that develops during pregnancy and provides oxygen and nutrients 

to the developing foetus(18). It is attached to the uterine wall and can be in different positions 

in the uterus. Placental blood flow and, consequently, the success of pregnancy, are likely 

significantly influenced by the site of implantation and the placenta's subsequent placement 

inside the uterus(3). According to research using uterine artery Doppler velocimetry, the 

blood supply of the uterus is not evenly distributed, and placental position has a significant 

role in determining placental blood flow(3). The relationship between placental position, 

pregnancy problems, and the perinatal outcome is not thoroughly understood. When the 

placenta attaches too low in the uterus, it can partially or completely cover the cervix, a 

condition called placenta previa. Placenta previa can lead to bleeding during pregnancy, 

which can be life-threatening to both the mother and the foetus(19). In severe cases, placenta 

previa can lead to preterm birth, foetal growth restriction, and placental abruption.  

 

On the other hand, when the placenta is located too close to the uterine wall, it can cause 

problems with the implantation and development of the foetus. This condition is known as 

placenta accreta, which can lead to haemorrhage and other complications during delivery(20). 

Placenta accreta can cause haemorrhage during delivery, which can be life-threatening to the 

mother and the foetus. In severe cases, it may require a hysterectomy to stop the bleeding. 

Therefore, it is important to monitor the position of the placenta during pregnancy to prevent 

potential complications and ensure the best possible outcomes for both the mother and the 

foetus(20). According to some studies, the placement of the placenta may have an impact on 

unfavourable pregnancy outcomes, such as preterm delivery, small for gestational age (SGA), 

foetal malposition, malpresentation, and the emergence of pre-eclampsia(21–23).  

 

According to Hadley et al., a placenta in the fundus entails a noticeably increased chance of 

an early membrane rupture(24). They assumed that the fundal placement of the placenta 
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placed the membrane's weakest point above the cervical os and predisposes women to an 

early rupture of the membranes with all of the harmful consequences that follow. This is most 

likely because the posterior uterine wall's architecture may make the placenta there less 

effective in some way. The posterior wall of the pregnant uterus is longer and somewhat 

thicker as a result of the unequal uterine blood flow found in pregnancy(25). Any one of 

these variables may have an impact on uterine blood flow, particularly when the uterus 

enlarges to accommodate the pregnancy. In a case-control study, Warland J et al. found that a 

posterior placenta is statistically more likely to cause a stillbirth(26). They stated that the 

precise cause is unknown but offered three potential explanations: the posterior uterine wall's 

construction is somehow problematic, there may be intrauterine issues related to the 

placenta's posterior location, or the pregnant woman's sleeping posture is the issue. Yet we 

found no evidence of such a connection(26).  

 

According to the current study, most adverse neonatal outcomes were also seen with the 

laterally located placenta (39.28%), followed by the posteriorly located placenta (21.4%). 

The results need to be confirmed by more studies, which might rule out chance owing to the 

limited sample size or suggest that the uterine blood supply is not consistent. We found no 

evidence of a significant difference in mean BW across various placental location groups, 

which is consistent with Karthika et al findings(27). In contrast to anterior and posterior 

placentas, Lucy et al. reported a favourable connection between IUGR and lateral 

placentas(28). In pregnancies with IUGR and/or pre-eclampsia, unilateral placentas are more 

frequent than central (anterior and posterior) ones, according to Kofinas et al(29). According 

to Booth et al., there is a substantial link between fundal placentation and PIH, which is in 

line with our findings(30). The fundal and anterior placentas were significantly associated 

with PIH and IUGR, according to the current study. On the other hand, a recent population-

based case-control study involving more than 3000 pregnancies found no association between 

the region of placental implantation and the chance of having a baby with IUGR(31).  

 

In principle, a placenta that is predominantly placed close to the uterine and/or ovarian 

arteries would get more blood than one that is inserted centrally, whether anteriorly or 

posteriorly(32). This could explain the worse pregnancy outcome associated with anterior 

placentas, as seen in our study. The potential impact of placental position on neonates' Apgar 

scores was investigated by Kalanithi et al(5). They specified that the placenta might be found 

in the fundus, uterine body, or lower uterine segment. They discovered no cases of low Apgar 

scores in the lower uterine segment group, but they did discover a higher frequency of low 

Apgar scores (i.e., 0.6% in the uterine body group and 2.4% in the fundal group) the higher 

the placenta was positioned in the uterus. No relationship between a low Apgar score and the 

placental location was found in our investigation. To the best of our knowledge, either little 

research has been done in this area or none at all. To verify these results, more research is 

needed. This study's retrospective design has certain limitations, most notably "observer 

variance" brought on by the fact that various sonographers used varying reporting methods 

and levels of experience to determine the placental location. To corroborate the results of this 

investigation, a sizable prospective study in which the placental locations are assessed by a 

single skilled sonographer would be helpful. 

 

In conclusion, compared to fundal or posterior pregnancies, those with an anterior placenta 

are more likely to experience PIH, GDM, placental abruption, IUGR, and IUFD. A woman is 

more likely to birth prematurely if her placenta is posterior. This study lends credence to the 

idea that placenta placement affects the likelihood of a successful pregnancy. As a result, the 

placental position may have a significant role in the pregnancy's prognosis. This discovery 
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has to be confirmed, and additional investigation is required to evaluate whether monitoring 

pregnancies with anterior placentas would be beneficial. Moreover, preeclampsia risk was 

shown to be higher in lateral placental locations. The probability of various negative 

outcomes was somewhat higher in the anterior site than in the fundal or lateral placental 

regions, although to a smaller amount. Several parts of the uterus have varied anatomical 

circumstances in terms of the blood supply and the cavity's shape. Although the fundal and 

lateral portions of the uterine cavity are generally sharply angled, the anterior and posterior 

portions of the cavity are flattened, which may be detrimental to placental function. The 

primary uterine blood supply connecting vessels enters the uterus laterally and a bit more 

posteriorly. This might account for the relationship between the fundal placental placement, 

which is farthest from the main blood supply, and an elevated risk for unfavourable 

pregnancy outcomes, as well as the marginally significant increase in risk for the anterior 

placental site. The uteroplacental blood flow requirements are mostly satisfied by one uterine 

artery rather than both, which may not be appropriate in placentas that are laterally situated. 

The percentage of fundal, lateral, anterior, and posterior placental sites in our investigation 

was comparable to the proportions seen in the previous studies in this field. Although 

placental position other than previa has not received much research yet, it may one day be a 

consideration to be taken into account when determining the risk of pregnancy and delivery.  
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