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ABSTRACT
Background: Hypertensive disorders remain the most common medical complication during pregnancy and
contribute greatly to maternal and perinatal morbidity and mortality. Several tests have been proposed to identify the
women at risk of developing hypertension. Among the various predictors, the placental location by USG at 18-24
weeks is cost effective, non- invasive and has a good positive predictive value. The present study was undertaken to
predict the association of placental location with the development of hypertension in pregnancy.
Methods: This was a longitudinal cohort study conducted on 380 uncomplicated primigravid women who attended
the obstetric OPD of MGMC&RI over a period of 18 months (March 2017-august 2018). A detailed history was
taken, and examination done and B.P. was measured. The placental location was determined by ultrasound at 18-24
weeks and the patients were divided into two groups : group A were women with lateral placenta and group B were
women with other placental locations. All women were followed up for signs and symptoms of hypertensive disorders
of pregnancy and mode of delivery and neonatal outcome were noted.
Results: Out of 380 women, 56(14.7%) had lateral placenta and 324(85.3%) had other placental locations. Out of the
57 women who developed hypertensive disorders in pregnancy, 16(28.6%) had lateral placenta and 41(12.7%) had
other placental locations. The risk of developing hypertension in pregnancy with lateral placenta was 3.5(odds ratio)
with a 95% confidence interval (1.4-8.6). The sensitivity, specificity, positive predictive value and negative predictive
value when placental laterality is used as a predictive test was 28.1%, 87.6%, 28.6% and 87.4% respectively.
Conclusions: The placental laterality as determined by ultrasound at 18-24 weeks is a simple, non-invasive, costeffective predictive test to predict women at high risk of developing hypertensive disorders of pregnancy and this test
has a high specificity and negative predictive value.
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INTRODUCTION
Hypertensive disorders remain the most common medical
complication during pregnancy and they complicate up to
10% of pregnancies worldwide.1 They contribute greatly
to maternal and perinatal morbidity and mortality.
Preeclampsia (PE) is the leading cause which contributes
to 50,000-60,000 deaths per year.2,3 The term
hypertension in pregnancy is commonly used to describe

a wide spectrum of patients who may have only mild
elevation in blood pressure or severe hypertension with
multiorgan dysfunction. Pregnancy can induce
hypertension in normotensive women (or) aggravate
already existing hypertension. Infants of women with
pregnancy induced hypertension have a five- fold
increase in mortality compared to normotensive women.
This has led to the interest in screening to prevent these
complications by timely prediction.
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Several tests have been proposed to identify the women
at risk of developing hypertension. But, none of them are
reliable and sensitive. Placental location has been found
to correlate with the presence of PE and adverse
pregnancy outcome.4 There is a significant association
between placental location and uterine artery resistance
and adverse outcomes such as PE and intrauterine growth
retardation (IUGR). If placenta is situated centrally both
uterine arteries demonstrate similar resistance, but if
placenta is situated laterally, the uterine artery close to
the placenta has lower resistance than the opposite one.
So, in laterally located placenta, the uteroplacental blood
flow is primarily met by one of the uterine arteries with
some collateral circulation from the other uterine artery.
So, if there is a deficient collateral circulation, women are
prone to develop preeclampsia or IUGR or both. 5 Among
the various predictors for hypertension, the placental
location by USG at 18-24 weeks is non- invasive, has a
good positive predictive value and is also cost effective. 6
The present study was undertaken to correlate the
association of placental location with the development of
hypertension in pregnancy and perinatal outcome.

75% or more of placenta was to one side of midline and it
was classified as lateral placenta, Group B was anterior,
posterior and fundal placenta. These patiemts were
followed till delivery for the development of hypertensive
disorders of pregnancy, severity of hypertension was
determined, development of other complications like
IUGR and preterm birth was noted, mode of delivery and
birth weight of the neonate was studied.

METHODS

Statistical analysis

This longitudinal cohort study was conducted at
Mahatma Gandhi medical college and research institute, a
tertiary care hospital in Pondicherry. After the approval
of the institutional medical ethics committee, the study
was conducted from March 2017 to August 2018. A
detailed history, general, systemic and obstetric
examination was done, blood pressure was measured in
sitting position and korotkoff V sound was taken to
determine diastolic component. Ultrasound was done at
18-24 weeks to determine the location of placenta and the
patients were divided into 2 groups. Group A was when

Descriptive data was analyzed by using percentage, mean
and standard deviation. Inferential data was analyzed
using chi square test, odds ratio, sensitivity, specificity,
positive predictive value and negative predictive value.

Inclusion criteria
•

380 uncomplicated primigravidas who attended the
antenatal outpatient department.

Exclusion criteria
•
•

Women who were elderly primi, who had teenage
pregnancy.
Women with family h/o hypertension, twin gestation,
uterine anomalies, h/o autoimmune disease, h/o
antiphopholipid antibody syndrome, thyrotoxicosis,
h/o connective tissue disorders and renal disease.

RESULTS
There was no difference in the baseline characteristics
like age and weight among the two groups. Out of 380
women, 56 (14.7%) had lateral placenta (group A) and
324 (77.3%) had other placental locations (group B).

Table 1: Gestational age at development of hypertension in association with placental location.
Groups
Group A
Group B

Placental position
Lateral
Fundal
Anterior
Posterior
Total

28-32 weeks
1 (6.3)
1 (11.1)
3 (25.0)
2 (10.0)
7

33-36 weeks
9 (56.30)
5 (55.6)
3 (25.0)
8 (40.0)
25

>36 weeks
6 (37.5)
2 (33.3)
6 (50.0)
10 (50.0)
25

Total
16
9
12
20
57

Pearson chi square value=4.7, P value=0.59

Most of the patients (87.8%) developed hypertension
after 33 weeks. When comparing the gestational age at
development of hypertension and placental location, there
was no statistical significance. A total of 57 patients
developed hypertension, out of which 16 had lateral

placenta and 41 had placenta in other locations. There
was a significant association between placental position
and development of hypertension. Women with lateral
placenta had a 3.5 times (odds ratio) greater risk of
developing hypertension (Table 2).
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Table 2: Number of patients who had hypertension in the various placental locations.
Groups
Group A
Group B

Placental position
Lateral
Fundal
Anterior
Posterior
Total

Total
56
88
112
124
380

GHTN-yes
16 (28.6)
9 (10.2)
12 (10.7)
20 (16.1)
57

GHTN-No
40 (71.4)
79 (89.8)
100 (89.3)
104 (83.9)
323

Odd ratio with 95% CI
3.5 (1.4-8.6)
1 (reference)
1.1 (0.4-2.6)
1.7 (0.7-3.9)

Chi square= 11.4 P value: 0.01

Table 3: Number of patients who developed gestational hypertension, preeclampsia and eclampsia among the
various placental locations.

GHTN only
Pre-eclampsia
Eclampsia
Total

Group A
Lateral n (%)
13 (81.3)
3 (18.7)
0
16

Group B
Fundal n (%)
8 (88.9)
0
1 (11.1)
9

Anterior n (%)
11 (91.7)
1 (8.3)
0
12

Posterior n (%)
13 (65.0)
7 (35.0)
0
20

Total
45
11
1
57

Pearson chi square value=11.2 ,P value=0.081

Preeclampsia was more common with posterior placenta
and there was 1 case of eclampsia and the placenta was
fundal in that patient. But this was not statistically
significant.
The sensitivity, specificity, positive predictive value and
negative predictive value when using placental laterality
as a predictive test was 28.1%, 87.6%, 28.6%, 87.4%
respectively (Table 4).
Severe hypertension was more common in patients with
posterior placenta, but this was not statistically
significant. IUGR was more common among women with
posterior placenta and one woman from every placental
location had preterm birth.

Table 4: Sensitivity, specificity, positive predictive
value, negative predictive value.
Placental position
Lateral (Group A)
Other position
(Group B)
Total

GHTN-Yes GHTN-No
16
40

Total
56

41

283

324

57

323

380

There was no statistical significance when placental
location was studied with IUGR and preterm labor. Mode
of delivery and neonatal weight had no statistical
significance when they were studied with placental
location (Table 5).

Table 5: Severity of hypertension based on diastolic blood pressure in relation to placental location.

Severity of GHTN
Mild
Moderate
Severe
Total

Group A
Lateral n (%)
5 (19.2)
9 (45.0)
2 (18.2)
16

Group B
Fundal n (%)
Anterior n (%)
5 (19.2)
8 (30.8)
3 (15.0)
3 (15.0)
1 (9.1)
1 (9.1)
9
12

Posterior n (%)
8 (30.8)
5 (25.0)
7 (63.6)
20

Total
26
20
11
57

Pearson chi square value=9.2 ,P value=0.16

DISCUSSION
Hypertensive disorders of pregnancy are a group of
disorders which constitute a complex clinical syndrome
and are the leading cause of maternal and perinatal
mortality and morbidity.5

Thus, there is an increased need for a screening test
which can predict the occurrence of hypertensive
disorders in pregnancy. Various screening tests are
available but none of them have given promising results.
Placental location as seen by ultrasound at 18-24 weeks
has proven to be a simple and cost-effective method for
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the prediction of hypertensive disorders in pregnancy. In
the present study, placental location was divided as
lateral, anterior, posterior and fundal as determined by
ultrasound and the incidence of hypertensive disorders in
the respective groups was studied to determine if
placental location can be used as a predictor of
hypertensive disorders of pregnancy.
In the present study, out of 380 women, 57 had
hypertension in pregnancy, out of which 16 (28.6%) had
lateral placenta and 41 (12.7%) had other placental
locations. Most of the patients (87.8%) developed
hypertension after 33 weeks. This finding was consistent
to the study done by Kannamani et al.7
The overall risk of developing hypertensive disorders of
pregnancy was found to be 3.5 times (odds ratio) more
with lateral placenta in this study.
When the placenta is central, uteroplacental blood flow
needs are met by equal contribution from both uterine
arteries as both uterine arteries have similar resistance
whereas in laterally situated placenta the needs are met
primarily by one of the uterine arteries and there is some
contribution from the other uterine artery via collateral
circulation.
However, this collateral circulation may not be the same
and the inadequate contribution leads to the development
of hypertensive disorders, IUGR or both.5 There is
reduced trophoblastic invasion in laterally situated
placenta due to less uteroplacental blood flow which is
the primary inciting factor for the development of PE.
This in turn can cause uteroplacental insufficiency and
IUGR.8
These results were comparable to the study done by
Nandanwar et al who stated that the risk of developing
hypertension in pregnancy was 3.45 times more with
lateral placenta.9
The sensitivity, specificity, positive predictive value and
negative value when using lateralization as a screening
test were 28.1%, 87.6%, 28.6% and 87.4% respectively.
The specificity and negative predictive value are good in
the present study and placental position is an easy, non invasive test to predict hypertensive disorders. Similar
finding was reported by Kore et al who reported the
sensitivity, specificity, positive predictive value and
negative predictive value is 59.38%, 88.10%, 48.72% and
91.93% respectively.10
While assessing the severity of hypertension depending
on the diastolic blood pressure in the various locations of
placenta, it was found that more number of women with
posterior placenta had severe hypertension which is at
variance to the studies done by Nandanwar et al who
found that severity of hypertension was more in women
with lateral placenta.9 This might be because the number

of women with posterior placenta were more in this
study.
In the present study, among 11 patients who developed
preeclampsia, 7 had posterior and 1 patient who
developed eclampsia had fundal placenta. This is in
contrast to the study done by Jaiswal et al who observed
preeclampsia and eclampsia to be more common in the
women with lateral placenta.11
However, Magann et al reported that development of PE
has no relationship to the placental location.12 In this
study 10 women had IUGR, out of which 6 had posterior
placenta, 2 had anterior placenta, 1 had fundal and 1 had
lateral placenta. However, Magann et al reported that
presence of IUGR was not influenced by placental
location.12
In a study done by Magann et al they found that preterm
labor was more common with low implantation of
placenta and has no relation with placenta implanted high
in the uterus.12 The finding of this study was similar in
which 4 patients had preterm labor ie; there was one
patient in lateral group and three patients in the other
placental groups and this was not statistically significant.
In this study, there was no difference in birth weight and
mode of delivery. Similar was the observation by
Bhalerao et al and Jaiswal et al.11,13
CONCLUSION
The placental laterality as determined by ultrasound at
18-24 weeks is a simple, non-invasive, cost-effective
predictive test to predict women at high risk of
developing hypertensive disorders of pregnancy and this
test has a high specificity and negative predictive value.
Furthermore, this test does not require any extra testing as
the placental location can be determined when anomaly
scan is being done. Combining uterine artery Doppler
studies with placental location has a higher predictive
value, which has not been done in this study and is a
limitation of this study.
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