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ABSTRACT

Background: Placenta forms an important anatomical and physiological connection between the mother and fetus.
Placenta is associated with many fetal and maternal problems. It has a key role in the nutrition of the fetus, oxygena-
tion, endocrine, and other body functions. Hence it is important for a healthy pregnancy and its outcomes. The uterine
blood supply is not uniformly distributed. The site of the implantation and the resultant location of the placenta within
the uterus are likely to be the important determinants of placental blood flow and therefore pregnancy success. Placen-
tal location has been implicated in preterm birth, fetal mal-position and mal-presentation, [UGR, Low APGAR score,
and development of preeclampsia.

Objectives: The objective of the study is to find out whether there is any significant correlation between second
trimester placental location with the following Fetal outcomes like intra uterine growth restriction (IUGR), preterm
birth, low APGAR at 1 minute (i.e. <7), NICU admission, abnormal presentation and maternal outcomes such as
preeclampsia, abruption, ante partum hemorrhage due to placental praevia, postpartum hemorrhage.

Materials and Methods

Study Design: A prospective observational study was conducted at the Department of Obstetrics and Gynaecology,
Government Medical College Hospital in Kerala for a period of 12 months after getting the approval of the Institu-
tional Ethic Committee (IEC)/Institutional Review Board (IRB) of the Institution. Population for the study is antenatal
women of the age group 18 to 35 years without any high risk factors. Sample size is calculated as 390 with criteria
for inclusion and exclusion. Sampling procedure used is simple random sampling (SRS). The main tools used for the
study were case records, obstetric USG, clinical examination findings, and lab reports. The placental location was
identified by Ultra Sonography done between 18 and 24 weeks. Location of the placenta was classified as fundal, uni-
lateral, and low for the study. The outcome variables selected for the study comes under two categories i.e. maternal
outcomes and fetal outcomes. The maternal outcomes are preeclampsia, placental abruption, ante partum hemorrhage
due to placental praevia and post-partum hemorrhage and fetal outcomes are intra uterine growth restriction (IUGR),
preterm birth, low APGAR at 1 minute (i.e. <7), NICU admission and abnormal presentation.

Analysis: In chi square test we get a p value. If p value is less than 0.05 then we treat it as a significant association
between the variables. If the p value is less than 0.01 then there is highly significant association between the variables
in the study.

Results: There is a significant relation between the placental location in the second trimester and the maternal out-
comes such as preeclampsia, APH in placental praevia and fetal outcomes such as [UGR, low APGAR at | minute
(i.e. <7), and NICU admission. It is also found that there is no significant association between placental location in the
second trimester and maternal outcomes such as placental abruption, postpartum hemorrhage, and fetal outcomes such
as preterm birth and abnormal presentation.

Conclusion: With the help of Ultra Sonography, a simple, noninvasive, easy to perform, cost effective diagnostic
method, the location of placenta can easily made out and thereby identifying the above high-risk cases such as IUGR,
low APGAR at | minute (i.e. <7), preeclampsia and APH in placental praevia. By identifying such patients appropriate
treatment can be initiated and regular follow-up can be done in advance.
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INTRODUCTION

Placenta forms an important connecting organ between
the mother and fetus. Placenta is connected to the fetus
through the umbilical cord. Placenta provides oxygen
and nutrients to the developing fetus. It also plays an
important role in metabolic exchange, endocrine, and
other body functions. It is critical for maternal and fetal
wellbeing. So many fetal and maternal problems are
associated with uteroplacental insufficiency. The blood
supply to the uterus is not uniformly distributed. If the
placenta implants in a poorly vascularized area in the
uterus, there is a chance of uteroplacental insufficiency.
Hence placental location forms an important determining
factor in fetal and maternal outcomes (Hadley et al.,
1990; Kalanithi et al., 2007; Hoogland and Haan, 1980;
Magann et al., 2007).

Placental location in the uterus and its significance
in obstetric outcomes were extensively studied.
Location of the placenta has been related with fetal
position, fetal presentation, prematurity, and pre-
eclampsia. Ultrasonography is the most accurate and
simple method for determining the location of placenta.
Ultrasonography helps us to detect abnormal placental
locations and its abnormalities in the later weeks of
pregnancy. High-resolution trans vaginal sonography
(TVS) has revolutionized the proper identification of
placental location especially in low lying placenta.

Routine Ultrasonography is now an integral
component of antenatal care. During a routine obstetric
ultrasonography, fetus is primarily evaluated along
with placenta, umbilical cord, and amniotic fluid. It is a
simple, cost effective, easy to perform and noninvasive
tool to diagnose high risk factors included in a pregnancy.
Appropriate treatment can be started promptly for such
patients with high risk factors and they can be followed up
regularly so that they will get a better pregnancy outcome.

Blood supply to the uterus is from uterine arteries
on both sides, which is a branch of internal iliac artery.
Each uterine arteries supplies the corresponding side
of the uterus with many of its branches. Also, there
are anastomoses between the two uterine arteries and
also with the ovarian artery. There is no proof that all
the anastomoses are functional. When the placenta is
located centrally it will receive almost equal supply
from both the uterine arteries. But when the placenta
is located laterally either to the left or right it is more
supplied by the ipsilateral uterine artery with some
contribution form the contralateral uterine artery
through collateral circulation. The fact is that the
extend of collateral circulation is not the same in all
individuals. Poor collateral circulation will lead to
uteroplacental insufficiency.

In normal placentation cytotrophoblastic invasion is
high. But in preeclampsia, cytotrophoblasts fail to adopt
a vascular adhesion phenotype leading to restricted

invasion of trophoblastic cells (Khong et al., 1986).
This may explain the reduced trophoblastic invasion
in laterally situated placenta when the uteroplacental
blood flow needs are mainly met with by that side
uterine artery. Thus, preeclampsia occurs only in the
presence of placenta (Walker ef al., 1998).

Trophoblastic invasion of spiral arteries occurs in
two phases. The first phase occurs twelve weeks after
fertilization and extends into the decidua basalis. The
second phase of invasion extends into the myometrium
and is completed by sixteen weeks of post fertilization.
Failure of trophoblastic invasion of spiral arteries
results in a reduction of placental blood flow and is
implicated in the causation of preeclampsia, fetal
growth restriction, placental abruption, Prelabour
Rupture of Membrane (PROM) and preterm labor
(Seshadri and Arjun, 2015).

Remodeling converts narrow lumen, muscular
spiral arteries into dilated low resistance uteroplacental
vessels. Molecular mechanisms of these crucial
events and their significance in the pathogenesis of
preeclampsia and fetal growth restriction have been
reviewed by Kaufman in 2003 and Red-horse in 2006
(Cunningham et al., 2014).

Preeclampsia developing before 32 weeks is
early onset type and developing after 32 weeks is late
onset type. Early onset type is mainly associated with
maternal and fetal high-risk factors. Late onset type is
mainly due to uteroplacental insufficiency. It is said that
pre-eclampsia and eclampsia contribute to the death
of a woman every 3 minutes worldwide (Vidyadhar
et al., 2011). Infants of women with severe pregnancy
induced hypertension have a 5-fold increase in
mortality compared to infants of normotensive women
(Vidyadhar et al., 2011). This has led to the interest in
screening tests, in preventing this disorder. There are
many clinical, biophysical, and biochemical tests for
the early detection of preeclampsia. Some of these tests
are simple, whereas others are invasive; some have been
studied extensively, while others are still under clinical
investigation. There are considerable disagreement
regarding the sensitivity and predictive values of the
various tests studied. The reported differences in the
predictive values of these tests may be attributed to
one or more of the following: populations studied,
definition and prevalence of the disorder, techniques,
and methodology used in performing these tests, etc.

Poor trophoblastic invasion of spiral arterioles
leads to the development of preeclampsia, intra
uterine growth retardation, or both conditions (Khong
et al., 1986). Also, unilateral placental location may
predispose to the development of preeclampsia and
intrauterine growth retardation due to poor vasculature.
In the presence of preeclampsia or intrauterine growth
retardation, up to 75% of patients had unilaterally
located placenta (Kofinas ef al., 1989).
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Intrauterine growth restriction (IUGR), defined
most commonly as estimated fetal birth weight (EFBW)
below the 10th percentile for gestational age using
population-specific fetal growth curves and is associated
with high perinatal mortality and morbidity (Chessex
et al., 1984; Sung et al., 1993). IUGR can be early onset
and late onset types. Early onset IUGR is one occurring
before 32 weeks of gestation and can be due to fetal
factors (such as infection and chromosomal or structural
anomalies), placental factors (placental abruption), and
maternal factors (toxin or drug exposure, illicit drug use,
and chronic medical conditions such as hypertension
and anemia) (Kuzma and Sokol, 1982; Khoury et al.,
1988; Holzman and Paneth, 1994; Odegard et al., 2000;
Resniket al., 2002). Late onset IUGR starting after 32
weeks of gestation is sometimes difficult to diagnose and
can cause fetal mortality and morbidity. Main cause for
late onset IUGR is uteroplacental insufficiency. Many
cases of [UGR remain unexplained.

As we already stated the blood supply of the uterus
is not uniformly distributed. Placental location within
the uterus is one of the important determinants of
placental blood flow and therefore pregnancy success.
For example, implantation in the region of a uterine
septum is a known cause of miscarriage and recurrent
abortion (Proctor and Haney, 2003), and placental
location has been implicated in preterm birth, in
fetal malposition and malpresentation, and in the
development of preeclampsia (Hoogland and de Haan,
1980; Gonser et al., 1996). However, the association
between placental location and fetal growth has
not been well characterized. For example, initial
observational studies suggested that placenta previa
may be associated with [IUGR (Newton et al., 1984;
Dommisse, 1985) but subsequent larger and better-
designed studies have refuted this association (Wolf et
al., 1991). Reports on the association between IUGR
and other placental locations have been similarly
conflicting (Vaillant et al., 1993). So, this study was
designed to investigate further the association between
IUGR and placental location.

In complete placenta previa and marginal previa
there is a chance for migration of placenta over the
course of the pregnancy, and if that location persists,
are delivered by cesarean section. If the leading edge
of the placenta remains within 2 cm of the internal OS
over the course of the pregnancy, this frequently leads
to a cesarean delivery because of the unacceptable high
risk of hemorrhage with a vaginal delivery (Bhide et
al., 2003). Pregnancies complicated by placenta previa
are reported to have a reduced risk of hypertensive
disorders of pregnancy compared with normally
implanted placentas (Leiberman et al., 1991) and low
lying placentas (placentas in the lower uterine segment
but which are not placenta previa) are associated
with an increased risk of postpartum hemorrhage
(Bobrowski and Jones, 1995). Other placental

implantation sites have been associated with adverse
maternal and neonatal outcomes in small investigations.
Unilateral placental implantations (placentas where the
bulk of the placenta is implanted over the right or left
lateral aspect of the uterus) have been linked with an
increased incidence of preeclampsia, fetal distress in
labor, abdominal deliveries and IUGR (Gonser et al.,
1996). Cornual implantations have been linked with
an increased risk of breech presentations (Fianu and
Vaclavinkova, 1978), persistent placenta previa with
fetal growth restriction, abruption placenta, and third
trimester bleeding (Newton et al., 1984).

Even though the placental location is documented
regularly at the time of the second trimester ultrasound
evaluation of the fetal anomalies, a detailed appraisal
of that location, with the exception of placenta
previa, and its predictability of adverse perinatal
and maternal outcomes in a large prospective
study has not been undertaken. The purpose of this
investigation is to find out whether the initial site of
placental implantation, as determined by ultrasound
between 14 and 22 weeks of gestation, is predictive
of ante partum complications, intra partum events,
and neonatal outcomes.

The changes that take place in the uterine artery
blood flow in pregnancy are of utmost importance.
Various studies have been undertaken to assess the
effect of various factors on the uterine blood flow
in normal and abnormal pregnancies (Caton and
Kalra, 1986).

Several methods were used to document placental
location, including manual exploration of the uterus,
soft tissue x-ray films, and isotopic placentography in
the past. Nowadays, ultrasound is the safest, easiest,
and most accurate method for assessing placental
location. Also, doppler provides a noninvasive method
for the study of uteroplacental circulation and fetal
hemodynamics. The ratio of the systolic peak velocity
and end-diastolic velocity (S/D) has been used as an
expression of uterine vascular resistance.

Screening ultra sonography (USG) is a part of
routine antenatal care to all pregnant women and it
usually focuses on gestational age, amniotic fluid
volume, fetal anatomic survey, and placental location.
Yet then a limited number of investigators have dealt
with placental implantation sites and pregnancy
outcomes (Newton et al., 1984; Leiberman et al.,
1991). There has been extensive research on low
placental implantation because of the importance of
detecting placenta previa. Only a few studies have
been undertaken on other aspects of placental position
and possible impact on pregnancy outcome. These
studies reported that placental location might have
implications for poor pregnancy outcomes including
preterm birth (Hadley et al., 1990), small for gestational
age (SGA) (Kalanithi ef al., 2007) fetal malposition,
malpresentation, and the development of pre-
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eclampsia (Hoogland and de Haan, 1980). In theory,
lateral placental location could contribute a higher risk
of fetal [IUGR. A case-control trial conducted in USA
revealed that women with their placenta located in the
fundus carry an increased risk of premature rupture of
membranes with all the consequential adverse sequelae
(Hadley et al., 1990). Reports on an association
between IUGR and placental locations (other than
placenta previa) have been conflicting (Kofinas et al.,
1989; Vaillant ef al., 1993).

Thus, a limited number of studies were there to
establish the relationship of second trimester placental
location and adverse fetal and maternal outcomes. It
is designed to study this topic so that preeclampsia,
TUGR, etc. can be effectively detected early and provide
appropriate preventive and therapeutic measures.

Based on these observations a prospective study
to find out whether the placental location as seen by
ultrasound between 18 and 24 weeks of gestation can be
used in the prediction of adverse pregnancy outcomes.
Results of this study may provide insight that second
trimester placental localization by USG can be used
as an effective screening modality for various adverse
pregnancy outcomes.

The objective of the study, second trimester placental
location as a predictor of adverse pregnancy outcomes is to
find out whether there is any significant correlation between
second trimester placental location the fetal outcomes
such as intra uterine growth restriction (IUGR), preterm
birth, low APGAR (Appearance Pulse Grimace Activity
Respiration) at 1 minute (i.e. <7), NICU Admission and
Abnormal Presentation and maternal outcomes such as
preeclampsia, abruption, antepartum hemorrhage due to
placenta previa and postpartum hemorrhage.

OBJECTIVES

The objective of the study, second trimester placental

location as a predictor of adverse pregnancy outcomes

is to find out whether there is any significant correlation

between second trimester placental locations with the

following fetal outcomes such as

e Intra Uterine Growth Restriction (IUGR)

* Preterm Birth

* Low APGAR!' at 1 minute (i.e. <7)

* NICU Admission

* Abnormal Presentation

and maternal outcomes such as

* Preeclampsia

e Placental Abruption

* Ante Partum Haemorrhage (APH) due to Placental
Praevia

* Post Partum Hemorrhage

MATERIALS AND METHODS

This prospective observational study was conducted
at the Department of Obstetrics and Gynaecology, in a
Tertiary Care Medical College Hospital for a period of
12 months after getting the approval of the Institutional
Ethic Committee (IEC)/ Institutional Review Board
(IRB). Population for the study is Antenatal women
of the age group 18 to 35 years without any high-risk
factors who receive antenatal care at the same hospital.
Incidence of adverse outcomes varies considerably
from one study to another. Due to wide variability, a
conservative estimate of 50% was used in the sample
size calculation. As the outcome is measured as
proportions, the sample size is calculated using the
formula n= [(Z1-0/2)2p(1-p)]/ d 2, where Z1-0/2=
1.96, p=0.5, d=0.05 and the sample size is 390. Simple
Random Sampling (SRS) was the sampling method
used for this study.

The criteria for inclusion of pregnant ladies in this
study were Intra-uterine pregnancy of gestational age
18-24 weeks, maternal age 18-35 years, and singleton
pregnancy. Pregnant ladies excluded from this study
were women in the high-risk pregnancy category
(due to chronic hypertension, diabetes, renal disease,
previous history of preeclampsia/eclampsia, previous
history of preterm labour or preterm delivery, fetal
anomalies, uterine anomalies, etc) and Patients not
willing for follow up.

Exposure variable for the study is the location
of placental implantation. For this study, the site of
implantation of placenta was classified as fundal, low,
and unilateral. The outcome variables are preeclampsia,
placental abruption, ante partum hemorrhage due
to placental praevia, postpartum hemorrhage, intra
uterine growth restriction (IUGR), preterm birth, low
APGAR at 1 minute (i.e. <7), Neonatal Intensive Care
Unit (NICU) admission and abnormal presentation. All
these outcome variables have values yes or no.

Study procedure

This study was conducted as an observational study
and the main tools used for the study were case
records, obstetric USG, clinical examination findings
and lab reports. Sample size for this study was 390.
After applying inclusion and exclusion criteria,
women will be taken up for the study through simple
random sampling after getting their consent. A detailed
history was taken and clinical examinations were done
according to the case record form given in the annexure.
The location of placenta was identified by ultrasound
sonography done between 18 and 24 weeks in all 390
women in the OBG department. Location of placenta

"APGAR means Score of the Baby on Activity (muscle tone), Pulse, Grimace (reflex irritability), Appearance

(Skin color), and Respiration.
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Fig. 2. Placental location — Unilateral.

was classified as follows for the study. Fundal: placenta
equally distributed between the right and left side of
uterus irrespective of anterior or posterior (Figure 1),
Unilateral: more than 75% of placental mass is towards
one side of the midline it is classified as unilateral right
or left placenta (Figure 2) and Low: placenta is in lower
uterine segment.

The outcome variables selected for the study come
under two categories i.e. maternal outcomes and fetal
outcomes. The possible values for all the outcome
variables are yes or no. The values for the outcome
variables were collected at the time of follow-up and
delivery for all the women included in the study.

The maternal outcome variables selected for
the study are as follows. Preeclampsia: gestational

hypertension associated with proteinuria. (Seshadri and
Arjun, 2015), Placental Abruption: separation of the
placenta either partially or totally from its implantation
site before delivery (Cunningham et al., 2014), Ante
Partum Hemorrhage due to placental praevia:
the painless vaginal bleeding after 28 weeks in low
lying placenta (Khong et al., 1986) and Post Partum
Haemorrhage (PPH): the excessive bleeding from the
genital tract after delivery (Kofinas et al., 1989). The
fetal outcome variables selected for the study are as
follows. Intra Uterine Growth Restriction (IUGR):
ITUGR babies are those whose weights were below 10th
percentile for their gestational age (Chessex et al., 1984),
Preterm Birth: Preterm infants were those delivered
before 37 completed weeks of gestation (Sung et al.,
1993), Low APGAR at 1 minute (i.e. <7): APGAR
score provides a convenient short hand for reporting
the status of the newborn infant and the response to
the resuscitation and APGAR score comprises of five
components; Activity (muscle tone), Pulse (Heart rate),
Grimace (reflex irritability), Appearance (Skin color),
and Respiration. Each of which is given a score of 0,
1 or 2. The score is reported at one and five minutes
after birth. A score of seven to ten is considered
normal (Kuzma and Sokol, 1982), NICU Admission:
Neonates admitted to NICU within 24 hours of birth
and Abnormal Presentation: Presentation other than
vertex is considered as abnormal presentation.

The above mentioned four maternal outcomes and
five fetal outcomes in these three placental location
groups were collected and tabulated using Microsoft
Excel. For studying the relation between outcomes and
the placental location the tool Chi square test was used.
Chi square test of independence was used to find out
the dependence of the two variables. The data in MS
Excel file export into SPSS (Statistical Package for
Social Sciences software. With the help of IBM SPSS
software, the chi square values were calculated and
the graphs for various analyses were generated. The
variable placenta location has three possible values
and each pregnancy outcome has two possible values.
Therefore, the degree of freedom is (r—1) x (c—1) i.e. 2.
The result of Chi square test is a p value. If p value is
less than 0.05 then there exists a significant association
between the variables. If the p value is less than 0.01
then there is a highly significant association between
the variables in the study.

For testing the independence of the variables, a
null hypothesis and an alternative hypothesis are to be
defined in chi square test. Null Hypothesis: There is no
association between the two variables; and Alternative
Hypothesis: There is a significant association between
the variables.

If the p value is >0.05 we accept the null hypothesis
otherwise alternative hypothesis will be accepted.
In this study, the aim is to check the association of 9
outcome variables with the location of placenta in the
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second trimester. So, 9 null hypotheses and 9 alternative

hypothesis were designed for the study. The hypotheses

are defined as follows:

1. Null Hypothesis: No association between second
trimester placental location and IUGR. Alternative
Hypothesis: Significant association between second
trimester placental location and IUGR.

2. Null Hypothesis: No association between second
trimester placental location and preterm birth.
Alternative Hypothesis: Significant association
between second trimester placental location and
preterm birth.

3. Null Hypothesis: No association between second
trimester placental location and low APGAR at
1 minute. Alternative Hypothesis: Significant
association between second trimester placental
location and low APGAR at 1 minute.

4. Null Hypothesis: No association between second
trimester placental location and NICU admission.
Alternative Hypothesis: Significant association
between second trimester placental location and
NICU admission.

5. Null Hypothesis: No association between second
trimester  placental location and abnormal
presentation. Alternative Hypothesis: Significant
association between second trimester placental
location and abnormal presentation.

6. Null Hypothesis: No association between second
trimester placental location and preeclampsia.
Alternative Hypothesis: Significant association
between second trimester placental location
and preeclampsia.

Table 1. Crosstab for Placental Location II Trimester X IUGR.

7. Null Hypothesis: No association between second
trimester placental location and placental abruption.
Alternative Hypothesis: Significant association
between second trimester placental location and
placental abruption.

8. Null Hypothesis: No association between second
trimester placental location and ante partum
hemorrhage due to placental previa. Alternative
Hypothesis: ~ Significant association between
second trimester placental location and ante partum
hemorrhage due to placental previa.

9. Null Hypothesis: No association between second
trimester placental location and postpartum
hemorrhage. Alternative Hypothesis: Significant
association between second trimester placental
location and postpartum hemorrhage.

RESULTS AND OBSERVATIONS

With the help of IBM SPSS software, chi square
test was conducted and the result of the study is
furnished below.

Placental location in second trimester
vs IUGR

The data tabulation and analysis of Placental location
in second trimester verses [IUGR is shown in Table 1.
The p value obtained for the chi square test conducted
between the variables placental location in second
trimester and ITUGR is 0.0001 (Table 2). The p value
is very less than 0.01 so the null hypothesis was
rejected and the alternate hypothesis was accepted.
That is there is highly significant association between

IUGR

Placental location in second trimester . w7 Total
Fundal cases 219 27 246
% of IUGR w.r.t. total fundal cases 89.0% 11.0%
Fundal
% of fundal cases w.r.t. [UGR 70.0% 35.1%
% of fundal w.r.t. sample size 56.2% 6.9% 63.1%
Low cases 41 9 50
Low % of [IUGR w.r.t. total low cases 82.0% 18.0%
% of low cases w.r.t. [UGR 13.1% 11.7%
% of low w.r.t. sample size 10.5% 2.3% 12.8%
Unilateral cases 53 41 94
) % of IUGR w.r.t. total unilateral cases 56.4% 43.6%
Unilateral
% of unilateral cases w.r.t. [UGR 16.9% 53.2%
% of unilateral w.r.t. Sample size 13.6% 10.5% 24.1%
Total Cases irrespective of position 313 77 390
% of [UGR w.r.t. sample size 80.3% 19.7%
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Table 2. Chi-square tests result for Placental Location I Trimester X [UGR.

Chi-square tests: Placental_Location_II Trimester X IUGR

Value df Asymptotic significance (2-sided)
Pearson chi-square 45.842 0.000
Likelihood ratio 41.376 2 0.000
No of valid cases 390
Table 3. Crosstab for Placental Location_II_Trimester X preterm birth.
Preterm birth
Placental location in second trimester N - Total
Fundal cases 218 28 246
S % of preterm birth w.r.t. total fundal cases 88.6% 11.4%
% of fundal cases w.r.t. preterm birth 64.1% 56.0%
% of fundal w.r.t. sample size 55.9% 7.2% 63.1%
Low cases 42 8 50
- % of preterm birth w.r.t. total low cases 84.0% 16.0%
% of low cases w.r.t. preterm birth 12.4% 16.0%
% of low w.r.t. sample size 10.8% 2.1% 12.8%
Unilateral cases 80 14 94
. % of preterm birth w.r.t. total unilateral cases 85.1% 14.9%
Unilateral
% of unilateral cases w.r.t. preterm birth 23.5% 28.0%
% of unilateral w.r.t. sample size 20.5% 3.6% 24.1%
Total Cases irrespective of position 340 50 390
% of preterm birth w.r.t. sample size 87.2% 12.8%

Table 4. Chi-square tests result for Placental Location_II_Trimester X preterm birth.

Chi-square tests: Placental Location_II Trimester X preterm birth

Value df Asymptotic significance (2-sided)
Pearson chi-square 1.269 0.530
Likelihood ratio 1.241 0.538
No of valid cases 390

the second trimester placental location and the fetal
outcome IUGR.

The study reveals a strong association between the
second trimester placental location and IUGR. Out of
the 390 samples studied, unilateral placenta location
is observed in 94 cases. 43.6% of the unilateral cases
have subsequent [IUGR (Table 1). As the association of
placental location and IUGR had statistically proved,
the high prevalence of IUGR in unilateral cases will
exist in the population also. By identifying such patients
earlier, better care and treatment can be given.

Placental _Location_II_Trimester X preterm birth

The data tabulation and analysis of Placental location
in second trimester versus preterm birth is shown in

Table 3. The p value obtained for the chi square test
conducted between the variables placental location in
second trimester and preterm birth is 0.530 (Table 4).
The p value is higher than 0.01 so the null hypothesis
was accepted and the alternate hypothesis was rejected.
That is there is no significant association between
the second trimester placental location and the fetal
outcome of preterm birth.

Placental Location_II Trimester X low APGAR
at 1 minute (i.e. <7)

The data tabulation and analysis of Placental location
in second trimester verses low APGAR at 1 minute
(i.e. <7) is shown in Table 5. The p value obtained for
the chi square test conducted between the variables
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Table 5. Crosstab for Placental Location II Trimester X Low APGAR at 1 minute (i.e. <7).

Low APGAR at 1 minute (i.e. <7)

Placental_Location_II Trimester i 7 Total
Fundal cases 239 7 246
Fundal % of low APGAR at 1 minute w.r.t. total fundal cases 97.2% 2.8%
% of fundal cases w.r.t. Low APGAR at 1 minute 64.4% 36.8%
% of fundal w.r.t. Sample size 61.3% 1.8% 63.1%
Low cases 49 1 50
- % of low APGAR at 1 minute w.r.t. total low cases 98.0% 2.0%
% of low cases w.r.t. Low APGAR at 1 minute 13.2% 5.3%
% of low w.r.t. sample size 12.6% 0.3% 12.8%
Unilateral cases 83 11 94
) % of low APGAR at 1 minute w.r.t. total unilateral cases 88.3% 11.7%
Unilateral
% of unilateral cases w.r.t. Low APGAR at 1 minute 22.4% 57.9%
% of unilateral w.r.t. sample size 21.3% 2.8% 24.1%
Total Cases irrespective of position 371 19 390
% of low APGAR at 1 minute w.r.t. sample size 95.1% 4.9%
Table 6. Chi-square tests result for Placental Location II Trimester X Low APGAR at 1 minute (i.e. <7).
Chi-square tests: Placental _Location_II Trimester X Low APGAR at 1 minute
Value df Asymptotic significance (2-sided)
Pearson chi-square 12.532 0.002
Likelihood ratio 10.591 0.005
No of valid cases 390

placental location in second trimester and low APGAR
at 1 minute (i.e. <7) is 0.002 (Table 6). The p value is
very less than 0.01 so the null hypothesis was rejected
and the alternate hypothesis was accepted. That is
there is a significant association between the second
trimester placental location and the fetal outcome low
APGAR at 1 minute (i.e. <7).

Second trimester placental location and low APGAR
in one minute is highly correlated. So, the observation
seen in the study is applicable to the population also.
About 11.7% of unilateral placenta location has an
outcome of low APGAR at one minute (Table 5).

Placental_Location_II Trimester X NICU
admission

The data tabulation and analysis of Placental location
in second trimester verses NICU admission is shown
in Table 7. The p value obtained for the chi square test
conducted between the variables placental location in
second trimester and NICU admission is 0.011(Table 8).
The p value is very less than 0.05 so the null hypothesis

was rejected and the alternate hypothesis was accepted.
That is there is relatively significant association
between the second trimester placental location and the
fetal outcome NICU admission.

In this study, there is a significant association
between placental location and NICU admission. About
24.5% of unilateral placenta location has an outcome of
NICU admission (Table 7).

Placental Location_II Trimester X abnormal
presentation

The data tabulation and analysis of Placental location
in second trimester verses abnormal presentation is
shown in Table 9. The p value obtained for the chi
square test conducted between the variables placental
location in second trimester and abnormal presentation
is 0.787(Table 10). The p value is higher than 0.01
so the null hypothesis was accepted and the alternate
hypothesis was rejected. That is there is no significant
association between the second trimester placental 4
trlocation and the fetal outcome abnormal presentation.
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Table 7. Crosstab for Placental Location II Trimester X NICU admission.

Placental_Location_II Trimester 0 NICU Admission o Total
Fundal cases 218 28 246
Fundal % of NICU admission w.r.t. total Fundal cases 88.6% 11.4%
% of fundal cases w.r.t. NICU admission 65.9% 47.5%
% of fundal w.r.t. Sample size 55.9% 7.2% 63.1%
Low cases 42 8 50
- % of NICU admission w.r.t. total low cases 84.0% 16.0%
% of low cases w.r.t. NICU admission 12.7% 13.6%
% of low w.r.t. sample size 10.8% 2.1% 12.8%
Unilateral cases 71 23 94
) % of NICU admission w.r.t. total unilateral cases 75.5% 24.5%
Unilateral
% of unilateral cases w.r.t. NICU admission 21.5% 39.0%
% of unilateral w.r.t. sample size 18.2% 5.9% 24.1%
Total Cases irrespective of position 331 59 390
% of NICU admission w.r.t. sample size 84.9% 15.1%

Table 8. Chi-square tests result for Placental Location II Trimester X NICU admission.

Chi-square tests: Placental Location_II Trimester XNICU admission

Value df Asymptotic significance (2-sided)
Pearson chi-square 9.105 2 0.011
Likelihood ratio 8.490 2 0.014
No of valid cases 390

Table 9. Crosstab for Placental Location II Trimester X abnormal presentation.

Abnormal presentation

Placental Location_II Trimester N v Total
Fundal cases 237 9 246
. % of abnormal presentation w.r.t. total fundal cases 96.3% 3.7%
% of fundal cases w.r.t. abnormal presentation 63.4% 56.3%
% of fundal w.r.t. sample size 60.8% 2.3% 63.1%
Low cases 48 2 50
L % of abnormal presentation w.r.t. total low cases 96.0% 4.0%
% of low cases w.r.t. abnormal presentation 12.8% 12.5%
% of low w.r.t. sample size 12.3% 0.5% 12.8%
Unilateral cases 89 5 94
. % of abnormal presentation w.r.t. total unilateral cases 94.7% 5.3%
Unilateral
% of unilateral cases w.r.t. abnormal presentation 23.8% 31.3%
% of unilateral w.r.t. sample size 22.8% 1.3% 24.1%
Total Cases irrespective of position 374 16 390
% of abnormal presentation w.r.t. sample size 95.9% 4.1%
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Table 10. Chi-square tests result for Placental Location II Trimester X abnormal presentation.

Chi-square tests: Placental Location_II Trimester X abnormal presentation

Value df Asymptotic Significance (2-sided)
Pearson chi-square 0.478 0.787
Likelihood ratio 0.454 0.797
No of valid cases 390

Table 11. Crosstab for Placental Location I Trimester X preeclampsia.

. . Preeclampsia
Placental_Location_II_Trimester N o Total

Fundal cases 240 6 246
Fundal % of preeclampsia w.r.t. total fundal cases 97.6% 2.4%

% of fundal cases w.r.t. preeclampsia 64.7% 31.6%

% of fundal w.r.t. sample size 61.5% 1.5% 63.1%

Low cases 49 1 50
- % of preeclampsia w.r.t. total low cases 98.0% 2.0%

% of low cases w.r.t. preeclampsia 13.2% 5.3%

% of low w.r.t. sample size 12.6% 0.3% 12.8%

Unilateral cases 82 12 94

. % of preeclampsia w.r.t. total unilateral cases 87.2% 12.8%

Unilateral

% of Unilateral cases w.r.t. preeclampsia 22.1% 63.2%

% of unilateral w.r.t. sample size 21.0% 3.1% 24.1%
Total Cases irrespective of position 371 19 390

% of preeclampsia w.r.t. sample size 95.1% 4.9%

Table 12. Chi-square tests result for Placental Location II Trimester X preeclampsia.
Chi-square tests: Placental_Location_II Trimester X preeclampsia
Value df Asymptotic significance (2-sided)

Pearson chi-square 16.671 0.000
Likelihood ratio 13.865 0.001
No of valid cases 390

Placental Location_II Trimester X preeclampsia

The data tabulation and analysis of placental location
in second trimester verses preeclampsia is shown in
Table 11. The p value obtained for the chi square test
conducted between the variables Placental location in
second trimester and Preeclampsia is 0.0001 (Table 12).
The p value is very less than 0.01 so the null hypothesis
was rejected and the alternate hypothesis was accepted.
That is there is significant association between the
second trimester placental location and the maternal
outcome preeclampsia.

Second trimester placental location and preeclampsia
is highly correlated. So, the observation seen in the

study is applicable to the population also. About 12.8%
of unilateral placenta location has an outcome of
preeclampsia (Table 11).

Placental Location_II Trimester X placental
abruption

The data tabulation and analysis of Placental location
in Second Trimester verses Placental Abruption is
shown in Table 13. The p value obtained for the chi
square test conducted between the variables placental
location in second trimester and Placental Abruption
0.427 (Table 14).The p value is higher than the 0.01
so the null hypothesis was accepted and the alternate
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Table 13. Crosstab for Placental Location II Trimester X placental abruption.

Placental abruption

Placental_Location_II Trimester Total
N Y
Fundal cases 242 4 246
Fundal % of placental abruption w.r.t. total fundal cases 98.4% 1.6%
% of fundal cases w.r.t. placental abruption 63.2% 57.1%
% of fundal w.r.t. Sample size 62.1% 1.0% 63.1%
Low cases 48 2 50
- % of placental abruption w.r.t. total low cases 96.0% 4.0%
% of low cases w.r.t. placental abruption 12.5% 28.6%
% of low w.r.t. sample size 12.3% 0.5% 12.8%
Unilateral cases 93 1 94
. % of placental abruption w.r.t. total unilateral cases 98.9% 1.1%
Unilateral
% of unilateral cases w.r.t. placental abruption 24.3% 14.3%
% of unilateral w.r.t. sample size 23.8% 0.3% 24.1%
Total Cases irrespective of position 383 7 390
% of placental abruption w.r.t. sample size 98.2% 1.8%
Table 14. Chi-square tests result for Placental Location II Trimester X placental abruption.
Chi-square tests: Placental_Location_II Trimester X placental abruption
Value df Asymptotic significance (2-sided)
Pearson chi-square 1.704 0.427
Likelihood ratio 1.400 0.497
No of valid cases 390

hypothesis was rejected. That is there is no significant
association between the second trimester placental
location and the maternal outcome placental abruption.

Placental Location_II Trimester X APH in
placental previa

The data tabulation and analysis of placental location
in second trimester verses APH in placental praevia is
shown in Table 15. The p value obtained for the chi
square test conducted between the variables placental
location in second trimester and APH in placental
praevia is 0.0001 (Table 16). The p value is very less
than 0.01 so the null hypothesis was rejected and the
alternate hypothesis was accepted. That is there is
significant association between the second trimester
placental location and the fetal outcome APH in
placental praevia. The APH in Placental Praevia is
related to low lying placenta only and it comes about
8% of the low lying placenta in Second Trimester
(Table 15).

In this study it is observed that 50 cases have low
lying placenta in the second trimester. In such cases

repeat USG was done at 34 weeks. Out of the 50 cases
only 15 cases remained as low lying. That is 30% of
low lying in second trimester remained as low lying in
34 weeks and remaining 70% of the cases had under
gone placental migration by 34 weeks. Out of the 15
cases remained in low lying 4 cases had APH. That
is 20% of the low lying cases in the third trimester
had APH.

Placental_Location_II_Trimester X post partum
hemorrhage

The data tabulation and analysis of Placental location
in second trimester verses postpartum hemorrhage
is shown in Table 17. The p value obtained for the
chi square test conducted between the variables
placental location in second trimester and postpartum
hemorrhage is 0.552 (Table 18). The p value is higher
than 0.01 so the null hypothesis was accepted and
the alternate hypothesis was rejected. That is there
is no significant association between the second
trimester placental location and the maternal outcome
postpartum hemorrhage.
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Table 15. Crosstab for Placental Location II Trimester X APH in placental praevia.

APH in placental praevia

Placental_Location_II Trimester Total
N Y
Fundal cases 246 0 246
Fundal % of APH in placental praevia w.r.t. total fundal cases 100.0% 0.0%
% of fundal cases w.r.t. APH in placental praevia 63.7% 0.0%
% of fundal w.r.t. sample size 63.1% 0.0% 63.1%
Low cases 46 4 50
- % of APH in placental praevia w.r.t. total low cases 92.0% 8.0%
% of low cases w.r.t. APH in placental praevia 11.9% 100.0%
% of low w.r.t. sample size 11.8% 1.0% 12.8%
Unilateral cases 94 0 94
. % of APH in placental praevia w.r.t. total unilateral cases 100.0% 0.0%
Unilateral
% of unilateral cases w.r.t. APH in placental praevia 24.4% 0.0%
% of unilateral w.r.t. sample size 24.1% 0.0% 24.1%
Total Cases irrespective of position 386 4 390
% of APH in placental praevia w.r.t. sample size 99.0% 1.0%

Table 16. Chi-square tests result for Placental Location II Trimester X APH in placental praevia.

Chi-square tests: Placental Location_II Trimester X APH in placental praevia

Value df Asymptotic Significance (2-sided)
Pearson chi-square 27.482 2 0.000
Likelihood ratio 16.721 0.000
No of valid cases 390

Table 17. Crosstab for Placental Location II Trimester X post partum hemorrhage.

Post Partum Hemorrhage

Placental Location_II Trimester N - Total

Fundal cases 228 18 246
. % of APH in post partum hemorrhage w.r.t. total fundal cases 92.7% 7.3%

% of fundal cases w.r.t. post partum hemorrhage 62.6% 69.2%

% of fundal w.r.t. sample size 58.5% 4.6% 63.1%

Low cases 46 4 50
. % of post partum hemorrhage w.r.t. total low cases 92.0% 8.0%

% of low cases w.r.t. post partum hemorrhage 12.6% 15.4%

% of low w.r.t. sample size 11.8% 1.0% 12.8%

Unilateral cases 90 4 94
Unilateral % of post partum hemorrhage w.r.t. total unilateral cases 95.7% 4.3%

% of unilateral cases w.r.t. post partum hemorrhage 24.7% 15.4%

% of unilateral w.r.t. sample size 23.1% 1.0% 24.1%
Total Cases irrespective of position 364 26 390

% of post partum hemorrhage w.r.t. sample size 93.3% 6.7%
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Table 18. Chi-Square Tests Result for Placental Location II Trimester X post partum hemorrhage.

Chi-square tests: Placental_Location_II Trimester X post partum hemorrhage

Value df Asymptotic Significance (2-sided)
Pearson chi-square 1.189 0.552
Likelihood ratio 1.297 0.523
No of valid cases 390

DISCUSSION

There were multiple studies that established an
association of placental location and adverse pregnancy
outcomes like preeclampsia, IUGR, preterm, and
still birth. Also there are studies about the changes in
the uterine artery blood flow in normal pregnancies
and their correlation with the placental location
demonstrated a significant relationship between
placental location and uterine artery Systole / Diastole
(S/D) ratio in uncomplicated pregnancies. High uterine
artery resistance leads to decreased uterine artery blood
flow and adverse pregnancy outcomes.

In this study “Second Trimester Placental Location
as a predictor of adverse pregnancy outcomes” proved
that there is a statistically significant association
between second trimester placental location and fetal
outcomes like [UGR, low APGAR at 1 minute, NICU
admissions and maternal outcomes like preeclampsia.
Another observation from this study is that those with
the low placenta in second trimester who were followed
up at 34 weeks, 70% were found to have placental
migration and 30% remain to have low lying placenta.
Four cases of APH are reported from this 30%.

Placental location Vs IUGR

In this study association between the lateral location
of the placenta and IUGR was statistically significant
(p value << 0.001). That is IUGR is four times more in
lateral placenta than fundal or low. This is comparable
with Kalanithi et al. (2007) who studied that in [UGR
babies’ chances to find lateral placenta are more than
3.8 times than normal babies.

In contrast, a population-based case cohort study
of more than 3000 pregnancies by Magann et al.
(2007) reported no association between IUGR and
placental location. Although some investigators have
found some association between IUGR and low lying
placenta (Newton et al., 1984; Dommisse, 1985;
Ananth et al., 2001) others have been unable to confirm
this association. This study did not find an association
between a low lying placenta and IUGR because of
the small number of low lying placenta and placenta
previa studied.

It is not immediately clear why lateral placental
location in the second trimester may be associated with
IUGR. A possible explanation is that the lateral region

of the uterus may receive less total blood flow from the
single ipsilateral uterine artery than the central region,
which can derive flow from both uterine arteries and the
numerous vascular anastomoses that develop. Lateral
placental location may thus predispose to uteroplacental
insufficiency and IUGR in some women. Indeed data
from several simulation models of uteroplacental
circulation and from studies examining the association
between placental location and uterine artery Doppler
velocimetry (Kofinas ef al., 1988, 1989; North et al.,
1994; Tto et al., 1998) support the hypothesis that site of
placental attachment in the uterus may be an important
determinant of placental blood flow. This explanation
is consistent with the fact that preeclampsia which
shares with IUGR, the common pathologic mechanism
of shallow endovascular trophoblastic invasion leading
to uteroplacental insufficiency has been associated with
lateral placental location (Gonser et al., 1996; Booth
etal., 1962).

Placental location vs Preeclampsia

Doppler studies have shown that abnormal uterine
artery flow velocimetry waveforms are more likely to
occur in pregnancies with lateral placental locations
compared with placentas that are centrally located
(Kofinas et al., 1989; Ito et al., 1998). Such abnormal
uteroplacental velocimetry waveforms are known to
be associated with placental ischemia and IUGR. The
maternal blood supply to the placenta derives mainly
from the uterine arteries, with additional supply from
the ovarian arteries. The right and left uterine arteries
each have arcuate branches supplying the ipsilateral
side of the uterus, some of which cross the midline to
form anastomoses with the contralateral circulation. In
pregnancies with unilateral placental location, uterine
artery resistance is lower in the ipsilateral compared
with the contralateral uterine artery; conversely, in
pregnancies with centrally located placentas, the
resistance is similar in the left and right uterine arteries.
These observations suggest that centrally located
placentas receive adequate blood flow from both
uterine arteries, whereas unilateral placentas depend
to a far greater extent on anastomosis between the 2
uterine arteries such that any deficiency in collateral
circulation may lead to uteroplacental insufficiency
and IUGR.
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In this study, it is proved that second trimester
placental location and preeclampsia are highly
correlated. There is a six times more chance of
developing preeclampsia in the lateral location of the
placenta compared to the low or fundal location. So
the observation seen in the study is applicable to the
population also.

In a study conducted by Singh et al. (2016) showed
that the females with laterally located placenta were
found to have two times greater risk of preeclampsia.
Also, the study result is in accordance with Kofinas et
al. (1988) who concluded that in women with unilateral
placenta, the incidence of preeclampsia was 2.8 fold
greater than those with centrally located placenta.
Similar to this study Bhalero ef al. (2013) reported that
the risk of developing pregnancy induced hypertension
was five times greater for the females with a lateral
located placenta as compared to those with a centrally
located placenta. The results of the present study
were also comparable to the study done by Gouser et
al. (1996) that lateral implantation increases the risk
of preeclampsia.

Placental location Vs low APGAR at 1 minute
and NICU admissions

This study also revealed a significant correlation
between placental location and low APGAR at | minute
and NICU admissions. It revealed six fold increase in
low APGAR at one minute and two fold increases in
NICU admissions for unilateral placental locations
compared to fundal and low placental locations.

A study conducted by Al Dahlen in 2000 (Al
Dahhan, 2006) revealed the association between low
lying placenta and low APGAR and other neonatal
complications. However, in this study, it is the
unilateral location that is associated with low APGAR
and NICU admissions. This is in accordance with the
study conducted by Magnan et a/ who revealed that
lateral location of the placenta was associated with low
APGAR but no association with [UGR.

Placental location vs low APH

Other variables in this study are APH - due to abruption
or placenta praevia. It is found that the location of the
placenta in the second trimester has no significant
relation with placental abruption. But of the fifty cases
of low lying placenta, 70% had placental migration by
34 weeks and 30% remained to have low lying placenta.
Out of this, there are four cases of APH due to placental
praevia. The study conducted by Bronstain et al. (2009)
regarding the effect of low lying placenta on delivery
outcomes showed that maternal hemoglobin less than
8 gm/dl was the most common morbidity associated
with low lying placenta. So indirectly APH is the most

common complication of low lying placenta, which is
observed in four cases in this study.

Placental location vs other variables

The remaining variables are preterm birth, abnormal
presentation, and PPH which showed no significant
relation with the location of the placenta in the second
trimester. However, a study conducted by Sarah
Osmundson in April 2013 (Osmundson et al., 2013)
revealed that women with second trimester diagnosis
of'a low placental location are at increased risk of PPH,
which needs more studies. A study by Neethu Singh et
al. (2016) revealed that the posteriorly located placenta
can be taken as an indicator of preterm labor. In this
study fundal location of placenta is not separately
studied as anterior and posterior.

Strength and limitations of this study

In short, this study is an effort to establish the
association of placental location with different
maternal and neonatal outcomes so that it can help us
to determine various maternal and fetal complications
in terms of preeclampsia, [IUGR, low APGAR, NICU
admissions, etc. Taken with the fact that the blood
supply to the uterus is not uniformly distributed,
the study finding suggests that placental location
may be an important determinant of placental blood
flow. Additional research is necessary to confirm
this observation, elucidate its mechanism, and
determine whether pregnancy with the lateral placenta
may benefit from more intensive monitoring like
Doppler velocimetry.

Recommendations

The significance of placental location in the uterine
cavity and its association with adverse feto-maternal
outcomes has been studied extensively. Ultrasound
has been proved to be the safest, easiest, and most
accurate method for assessing placental location.
Placental location can be assessed along with the
anomaly scan during the second trimester. So, no
additional cost is involved in assessing the location of
the placenta in the second trimester. Thus, the second
trimester placental location can be used as a cheap,
noninvasive predictor for feto-maternal adverse
outcomes like preeclampsia, IUGR, low APGAR
at 1 minute and NICU Admission, especially in low
resource settings. Unilateral placental location in
second trimester USG can be taken as a risk factor for
predicting preeclampsia and IUGR and such persons
can be advised doppler velocimetry or can be referred
to a higher center for further management. Low
APGAR at 1 minute and NICU admissions are highly
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correlated with unilateral location of placenta in the
second trimester and so delivery of such patients can
be conducted at higher center with NICU facility.

CONCLUSION

In this study, it can be concluded that USG during
the second trimester from 18 to 24 weeks in pregnant
women can be used as an easy noninvasive, cost
effective tool as a predictor of adverse pregnancy
outcomes. This will help in its prevention. The results
of this study are in accordance with many studies
done before. By identifying such high-risk patients,
appropriate treatment can be initiated and the patients
can be regularly followed up.

Although placenta has been systematically
included in standard ultrasound reports for the past
three or four decades unfortunately only few studies
have been conducted with the aim of investigating the
impact of placenta on pregnancy outcomes, excluding
research on low lying placenta/placenta praevia.

Comprehending the role that placental location
in diminishing the incidence of certain maternal
and fetal adverse events, may allow us to decrease
the number of pregnancy and perinatal conditions
currently treated by symptomatic therapy or by an
empirical approach.

As per this study maternal outcomes such as
preeclampsia, APH in placenta praevia and fetal
outcomes such as IUGR, low APGAR at 1 minute (i.e.
<7) and NICU admissions are closely associated with
the position of the placenta in second trimester. With
the help of ultra sonography, a simple, noninvasive,
easy to perform, cost effective diagnostic method, the
location of the placenta can easily identify and thereby
identify the above high-risk cases such as IUGR,
low APGAR at 1 minute (i.e. <7), Preeclampsia and
APH in placenta praevia. By identifying such patient
appropriate treatment can be initiated and regular
follow-up can be done in advance.
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