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ABSTRACT
Background: The aim of this study was to findout relationship of placental
thickness, measured at the level of the umbilical cord insertion, with
ultrasonographic estimated gestational age and fetal weight in late second
and third trimester of pregnancy. Methods: A total of 450 pregnant
females (24th to 39th weeks of pregnancy) ultrasound were observed
over a period of one year. Placental thickness was measured at the level
of umbilical cord insertion. They were divided into two groups for data
analysis, Group A (outcome fetal weight < 2500 gms, n=102) and Group
B (outcome fetal weight ≥ 2500 gms, n=348). The mean values of
placental thickness were calculated and the birth weight of newborns
were also noted. Results: After statistical analysis of data, a positive
correlation
was
observed
between
placental
thickness
and
ultrasonographic gestational age in both group. The placental thickness
was found to be lower in newborns having birth weight less than
2500gms. Conclusion: Placental thickness can be used as a predictor of
the gestational age and fetal weight outcome and it acts like a mirror,
reflecting the statuses of both the mother and the foetus. So, the
placental thickness should be observed routinely during the late stages of
obstetric ultrasound.

Keywords: Transabdominal ultrasonography,
gestational age, trimester, fetal weight.

INTRODUCTION
The placenta is a fetal organ which provides the
physiological link between pregnant woman and the
fetus. The placenta is highly vascularized organ and its
main functions are to exchange of metabolic , gaseous
products between maternal and fetal blood stream and
production of hormones.[1]
The placenta develops from the chorionic villi at the
implantation site at about the 5th week of gestation and
by the 9th or 10th weeks of the diffuse granular,
echotexture of the placenta is clearly apparent at
sonography.[2]
It is usually 2-4 cm thick and weighs about 600 grams.
It is technically defined as the apposition or fusion of
fetal organs to maternal tissue for the purpose of
physiologic exchange.[3]
The placenta thickness appears to be promising
parameter for estimation of gestation of intra uterine
fetus age. This is due to increase in placental thickness
with gestational age.[3]

placental

thickness,

Several studies have reported an increase the placenta
thickness with gestational age. The Studies reported by
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Arfa A et al,jain A et al. and Mital et al. have confirmed
the placenta thickness as an indication of gestational age
of fetus.[4-6]
It was observed that the placenta thickness gradually
increased from 11 weeks of gestation to 39 weeks.
From the 22nd week to the 35th week of gestation the
placental thickness coincide almost exactly with the
gestational age in weeks.[7]
The aim of this study is to establish relationship that
serial evaluation of placental thickness in second and
third trimester could help to determine normal
development and functional placenta and a good
parameter to access of fetal growth and birth weight.
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MATERIALS AND METHODS
A prospective study was done on n= 450 antenatal
women who were attended the sonography center for
routine antenatal ultrasonography after ruling out
maternal diseases. The ultrasonography machine which
was used was Philips clearvue 350, with the use of a 3.5
MHz convex array transducer.
The inclusion criteria were as follows
1. Singleton pregnancies, 24th - 39th weeks.
2. A history of regular menstruation.
The exclusion criteria were as follows
1. Maternal Disease
a. Gestational Diabetes.
b. Hypertension (Systemic hypertension and
Pregnancy induced hypertension)
c. Anaemia
2. Foetal anomalies.
3. Palcenta previa, placental anomalies and poor
visualization of the placenta
4. Multiple pregnancies.
5. Irregular menstrual periods.
Their earlier investigations like report of fetal anomaly
scan, quadruple test were observed carefully and the
transducer scan was also performed to determine the
foetal anomalies if there was any. The gestation age was
determined by measuring the biparietal diameter, the
abdominal circumference, the crown rump length, the
head circumference and the femur length. The placental
thickness was measured at the level of the umbilical
cord insertion perpendicular to the uterine wall; the
maximum thickness was noted in the cross section. The
subjects were in the supine position with a full urinary
bladder while they underwent the ultrasonography.

Subsequently, the fetal outcome was assessed and
correlated with the outcome variables of postpartum
fetal weight (categorizing into groups of baby weights <
2,500 and > 2,500 g).
Data was statistically analyzed by SPSS software. Data
were analyzed for normal distribution using the
Kolmogorov Smirnov test. “t”-test was applied to
compare the difference between the mean of the two
groups. Relationship between two parameters was
measured by Pearson’s correlation coefficient. A “p”
value ≤ 0.05 was considered significant.

RESULTS AND DISCUSSION
Total 450 pregnant women were scanned in their late
second and third trimester of pregnancy and they were
tabulated in sonographic estimated gestational age and
mean placental thickness [Table 1].

Accurate determination of gestational age has become
important for deciding the appropriate time for
termination of the pregnancy as well as to monitor the
fetal growth during the entire period of pregnancy8. In
addition to the routine fetal biometry parameters,
various studies were done trying to deduce a
relationship between the placental thickness and
gestational age and the estimated fetal weight.[5,6,9]
Table 1: Showing the mean placental thickness according to
the gestational age in both groups
USG
gestation
al
age
(weeks
group)

Grou
p B
n=348

Mean
placental
thickness(cm
s)

Grou
p A
n=102

Mean
placental
thickness(cm
s)

24-27
28-31
32-35
36-39

70
68
126
84

2.66
2.99
3.35
4.05

11
18
60
13

2.38
2.72
3.18
2.78

A fairly linear increase in mean placental thickness with
gestational age was observed in correlation analysis
studies conducted to determine the relationship between
placental thickness and gestational age10. The value of
the mean placental thickness increased with advancing
gestational age, almost matching from the 22nd to the
35th week and 27 to 33 weeks in two separate studies
conducted in India.[5,6] Significant positive correlations
between placental thickness and estimated fetal weight
in the second and third trimesters (p < 0.05) in a nonIUGR group were also demonstrated9. A positive
correlation, with increasing placental volume with
increasing gestational age, was also observed, but it
remained reduced in the growth-restricted fetuses.[11]
The usefulness of this relationship between placental
thickness and growth parameters is that subnormal
placental thickness for a gestational age may be the
earliest indication of fetal growth retardation.[10] In our
study, a significant positive correlation is seen between
placental thickness and the ultrasonographic gestational
age in days in both groups.
A lower mean placental thickness at 36 weeks of
gestation was observed in the < 2,500 g group as
compared to the > 2,500 g group in a study conducted
in Saudi Arabia.[12]
Normal placental function and structure is a necessary
factor for the formation of a healthy fetus and
consequently normal birth weight.[12] Early detection of
any pathology in the placental bed and villi helps
obstetrician to consider prenatal care precisely.[13] The
rate of placental growth appears to be an important
determinant of birth weight. Several aspects of placental
growth including volume, weight, and plate area were
investigated in different researches in order to find their
correlation with fetal anthropometry.[14] Correlation of
placental thickness with gestational age and fetal
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growth was also reported in a research by Karthikeyan
et al.[15]
An enlarged placenta (placentomegaly) is suspected if
the PT is > 40 mm at term and ifit is associated with
gestational Diabetes mellitus, intra uterine infections,
hydrops foetalis, anaemia and α¬ thalassaemia.[16] So,
an increased PT for that GA should raise a suspicion
about the possible disease conditions.
Sonographic measurement of placental thickness is a
relative simple and clinical useful way to detect 'early
warning signs' which could be done in any unequipped
obstetrician center. Cooley et al.[17] suggested that
antenatal ultrasound of the placenta may aid detection
of placental disease. They showed the placental
thickness in the second trimester was less in pregnant
women complicated by chorioamnionitis.[17]
Recently, investigators are trying to increase detection
rate of early sign for impaired placentation by
combination of ultrasound findings with placental
hormones such as human chorionic gonadotrophin
(hCG), progesterone and pregnancy associated placenta
protein A (PAPP¬A).[18]

CONCLUSION
Placental thickness measured at the level of umbilical
cord insertion can be used as a sonographic indicator in
the assessment of gestational age in singleton
pregnancies. Therefore, it can be used as an additional
sonographic parameter in correlating gestational age in
cases where last menstrual period is not known and in
detecting patients developing intrauterine growth
retardation.
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