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Abstract
Background: The present study was conducted to assess the association of morphometry of the placenta and birth weight of fetus in hypertensive
mothers. Subjects and Methods: The present study was conducted on 74 pregnant women with an uncomplicated pregnancy and those with
pregnancy-induced hypertension (PIH). The following morphometric parameters of each placenta were recorded: weight, volume, thickness,
transverse diameter, and shape. Gestational age of mothers, sex and birth weight of newborns were recorded. Results: The majority of male
babies with weight > 2500 grams had > 37 weeks of gestational age and the majority of female babies with weight >2500 grams had >37 weeks of
gestational age. The mean weight of placentae in male babies was 416.7 grams, the mean surface area was 226.5 sq cm, mean volume was 372.2
ml and mean thickness were 2.04 cm. while the mean weight of placentae in female babies was 407.5 grams, the mean surface area was 220.4 sq
cm, mean volume was 354.6 ml and mean thickness was 2.10 cm. Statistics show that the highest sensitivity and specificity for determining the
low birth weight of babies in hypertensive mothers was seen with a surface area of the placenta which was 82.3% and 75.6% respectively. The
positive predictive value for the weight of the placenta was 65.4%, for the surface area it was 67.8% and for the volume of the placenta, it was
64.2%. Conclusion: To conclude, it was found that placental morphometry like weight, surface area, volume and sex of the baby determined the
birth weight efficiently in hypertensive mothers.
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Introduction

The term placenta was derived from the flat cake in Latin. [1]
The placenta represents a fusion of uterine mucosa to fetal
membranes for the transfer of oxygen and other metabolic
products between fetal and maternal blood. [2] It helps in
supplying oxygen, nutrients and protection to the fetus beside
it’s endocrine and secretory function. [1,3–5] One of the major
causes of maternal and neonatal morbidity and mortality
is pregnancy-induced hypertension. This specific disorder
was recognized since the time of Hippocrates and until
now delivery of the placenta remains the only completely
successful therapy. Though a microscopic examination of the
placenta is useful to determine the nature of the pathology, it
does not show specific features.

Fetal well-being is affected by many factors, but a healthy
placenta is one of the most important factors in producing

a healthy baby. The outcome of pregnancy depends on the
morphometry of the placenta, and its ability to transfer
nutrients, gases, waste products, heat, hormones, and other
regulatory molecules. It also prevents the rejection of the
fetal allograft. The placental blood flow, morphology and its
transport functions determine the trajectory of growth of the
fetus. [3–9]

The changes in the chorionic surface area affect the birth
weight of babies. When compared to male babies the female
babies birth weight and their fetoplacental ratio (FPR) are
more responsive to these changes in chorion as a result of
greater female resilience and male vulnerability to gestational
stresses. [8]Hence, all the variables of placental morphometry
affect fetal growth in a different manner in male and female
babies. Many studies have been done on placental weight
in relation to birth weight of newborn and on fetoplacental
ratio. [9–11] The present study was conducted to assess the
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Table 1: Birth weight by gestational age and sex

Birth
weight
(Grams)

Gestation age (Male group
)

Total

<37 weeks >37 weeks
<2500 13 10 23
>2500 7 12 19
Total 20 22 42
Gestational age (Female group)

<37 weeks >37 weeks
<2500 5 9 14
>2500 7 11 18
Total 12 20 32

correlation between morphometry of the placenta and birth
weight of the fetus.

Subjects andMethods

The present study was conducted in the Department of
Anatomy, in a teaching medical college and hospital in
Hyderabad, Telangana, India. In the present study, 74 pregnant
women with an uncomplicated pregnancy and those with
pregnancy-induced hypertension (PIH) were selected. All
were informed regarding the study and data such as names,
age, parity, vitals etc., was recorded, after obtaining their
written consent. The study was approved by the institutional
ethical committee.

After delivery, the placenta was collected immediately for
macroscopic and microscopic studies. The following param-
eters of each placenta were recorded: weight, volume, thick-
ness, shape, transverse diameter, surface area. The water dis-
placement method was used to measure the volume of the pla-
centa, the thickness was measured by inserting a calibrated
knitting needle at the center of the placenta, the weight of the
placentae was recorded in grams with the help of scientific bal-
ance. Placenta from all deliveries was examined grossly, for
the feature of membranes, site of insertion of the umbilical
cord, calcification, presence of infarction, and retroplacental
hematoma. Gestational age, birth weight and sex of newborns
were recorded. Results were tabulated and subjected to sta-
tistical analysis. A P-value of less than 0.05 was considered
significant.

Results

[Table 1] shows that the majority of male babies with weight >
2500 grams had > 37 weeks of gestational age and the majority
of female babies with weight >2500 grams had >37 weeks of
gestational age.

Figure 1:

[Table 2] shows that in the placenta of male babies: the mean
weight was 416.7 grams, the mean surface area was 226.5 sq
cm, mean volume was 372.2 ml and mean thickness was 2.04
cm, whereas in the placenta of female babies: the mean weight
was 407.5 grams, themean surface area was 220.4 sq cm,mean
volume was 354.6 ml and mean thickness was 2.10 cm.

[Figure 1] Shows that measurements of placental morphome-
try: mean weight, mean surface area, mean volume, and mean
thickness of placenta in male babies were higher compared to
the similar measurement of the placenta in female babies.

[Table 3] Statistics show that the highest sensitivity and
specificity for determining the low birth weight of babies
in hypertensive mothers was seen with a surface area of
the placenta which was 82.3% and 75.6% respectively. The
positive predictive value for the weight of the placenta was
65.4%, for the surface area it was 67.8% and for the volume of
the placenta, it was 64.2%.

Discussion

In the present times, the number of cases of pregnancy-induced
hypertension is increasing mostly due to stress, change in the
lifestyle of Indian women, and an increase in maternal age.
For an anatomist, it is important to know the gross changes
in the placentae of hypertensive women compared to the
normal ones. [12] Being a crucial organ in pregnancy, many
gynecologists and obstetricians are studying the placenta since
the last century about its weight and surface area. [13]Toxemia
of pregnancy is the leading cause of maternal mortality
and is an important factor in fetal loss. Due to prevailing
malnutrition, hypoproteinemia, and poor obstetric facilities
incidence of fetal loss is high in developing countries. [8,14] The
present studywas conducted to assess howmorphometry of the
placenta affects the birth weight of the newborn.
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Table 2: Placental morphometry in low birth weight groups.
Placental Morphometry

Gender (withLowBirth-
weight)

Mean Weight
(gm)

Mean Surface Area
(Sq Cm)

Mean Volume (ml) Mean Thickness (cm)

Male 416.7 226.5 372.2 2.04
Female 407.5 220.4 354.6 2.10

Table 3: Sensitivity and specificity of regression models to estimate low birth weight using placental morphometry and sex

Constants Placental Morphometry
Weight Surface area Volume

Sensitivity 76.2 82.3 75.4
Specificity 74.3 75.6 73.1
Positive Predictivity 65.4 67.8 64.2
Negative Predictivity 82.7 86.5 81.3

Balihallimath et al, [11] conducted a study on 164 consecutive
singleton deliveries and found that gestational age exhibited
a positive relationship with birth weight. In the present study,
similar to Balihallimath et al there is a positive relationship
between gestational age and birth weight as seen in [Table 1],
the majority of male babies with weight > 2500 grams had >
37 weeks of gestational age and the majority of female babies
with weight >2500 grams had >37 weeks of gestational age.

Placental parameters showed a positive and significant rela-
tionship (p<0.001) with birth weight and higher values in
males. The birth weight was estimated by regression models
using sex of the newborn and placental morphometry; weight
(R2=0.474), surface area (R2=0.420), and volume (R2=0.477)
at 95% confidence interval. Low birth weight babies in the
study were correctly identified by placental weight, surface
area, volume, and sex of the newborn. Their sensitivity, speci-
ficity and predictive values have been specified.

We found that the mean weight of the placenta of male babies
was 416.7 grams, the surface area was 226.5 sq cm, volume
was 372.2 ml and thickness was 2.04 cm. The mean weight
of the placenta of female babies was 407.5 grams, the surface
area was 220.4 sq cm, volume was 354.6 ml and thickness was
2.10 cm, shown in [Table 2 & Figure1].

Kambale et al, [15] studied ninety placentae, where he studied
the weight of the placenta, placental fetal ratio, macroscopic
and histopathological findings. Placental findings were corre-
lated with fetal outcome. In a hypertensive group, there was
a reduction in the placental weight and fetoplacental weight
ratio (5.38:1) while there was an increase in the incidence
of retroplacental hematoma (15.5%) and infarction (28.8%).
It was concluded that hypertensive conditions influence pla-
cental morphology. The poor fetal outcome is observed in the
presence of gross features like retroplacental hematoma and

infarction. The perinatal outcome is adversely influenced by
the pathological changes observed in the placentae of patients
with hypertensive disorders of pregnancy.

We observed that the positive predictive value for the weight
of the placenta was 65.4%, for the surface area was 67.8% and
for the volume of the placenta was 64.2 %, as shown in [Table
3]. Wallace analyzed that the placental weight and FPR were
reported higher in males as compared to females, similar to our
study. [16]

Conclusion

Authors conclude that placental morphometry like weight,
surface area, volume and sex of the newborn baby determines
the birth weight efficiently in hypertensive mothers.
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