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INTRODUCTION

Estimation of  gestational age is an important part of  
evaluation of  a pregnant woman. Accurate estimation 
of  gestational age is important from the perspective of  
management of  infant in immediate postnatal period.1 The 
problems faced by small for gestational age (intrauterine 
growth restricted babies) are entirely different from 
preterm neonates, while the pathologies such as necrotizing 
enterocolitis, hyaline membrane disease, neonatal 
hyperbilirubinemia, and retinopathy of  prematurity are 
more common in preterm neonates pathologies such as 
perinatal asphyxia, meconium aspiration, polycythemia, 
and hypoglycemia are seen more frequently in small for 

gestational age babies.2 Precise estimation of  gestational 
age will differentiate between small for gestational age 
preterm babies. Proper estimation of  gestational age is not 
only important for the purpose of  postnatal management 
of  infants, but it is also essential for conducting various 
antenatal natal diagnostic tests such as amniocentesis, 
chorionic villous biopsy, and glucose tolerance test. Proper 
assignment of  gestational age is of  important also for the 
proper interpretation of  various markers which are used 
as screening for various fetal abnormalities including the 
risk of  aneuploidy (alfa fetoprotein, human chorionic 
gonadotropin, unconjugated estriol, and inhibin).3 
Moreover, estimation of  gestational age is also in cases 
of  mothers having Rh negative blood group, in whom 
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administration of  anti-D injection is done between 28 and 
34 weeks of  gestation. Estimation of  proper gestational 
age is also crucial for the purpose of  medical termination 
of  pregnancy as the medical termination of  pregnancy act 
prescribes where and who can perform medical termination 
of  pregnancy solely on the basis of  gestational age.4

Ultrasound is the investigation of  choice for determination 
of  fetal well-being as well as for the estimation of  
gestational age. Up to 12  weeks of  gestation crown to 
rump, length is used for estimation of  gestational age and 
between 12 and 16, various other parameters such as head 
circumference (HC), abdominal circumference (AC), and 
femur length (FL) are widely used in addition to biparietal 
diameter (BPD).5 While fetal biometry is the standard way 
by which gestational age of  the fetus is determined there 
are certain pathologies, in which fetal biometry cannot be 
wholly relied on for the estimation of  gestational age. These 
conditions include pathologies such as trigonocephaly, 
brachycephaly, and other craniosynostosis (conditions 
affecting head shapes thereby making HC and BPD 
unreliable for gestational age estimation), diaphragmatic 
hernia, and anterior abdominal wall defects (affecting 
AC) and skeletal dysplasias (making FL unreliable).6 In all 
these conditions, gestational age estimation must ideally 
be done independent of  biometry to avoid erroneous 
estimation of  gestational age. Placental thickness (PT) is 
one such parameter which can be used for the estimation 
of  gestational age and which is entirely independent of  
fetal biometry.7

Imaging of  placenta is an essential part of  obstetric 
ultrasound. The placenta is usually imaged in terms of  
its location which is important in ruling out pathologies 
such as placenta previa, presence of  pathologies such as 
retroplacental hematoma and abruptio placenta, as well as 
to rule out possibility of  morbidly adherent placenta.8 In 
addition to all these pathologies, placental imaging can also 
be used for estimation of  gestational age. Many studies 
have concluded that the PT can be used not only for 
estimation of  gestational age independent of  fetal biometry 
but also it can be used for diagnosing pathologies such as 
intrauterine growth retardation, gestational diabetes, and 
Hb Barts disease.9

We undertook this cross-sectional study to evaluate whether 
PT can be used in the estimation of  gestational age in 
healthy pregnant women.

Aims and objectives
The aims of  this study were as follows:
1)	 To analyze relationship between PT and gestational age 

as determined by fetal biometry in second and third 
trimester of  pregnancy.

2)	 To find out cutoff  PT value for differentiating between 
preterm and term gestations.

MATERIALS AND METHODS

This was a prospective cross-sectional study, in which 
140 patients, in 2nd and 3rd trimester of  pregnancy, referred 
to radiology department from the department of  obstetrics 
and gynecology of  our institute were included on the 
basis of  a predefined inclusion and exclusion criteria. 
Informed and written consent was obtained from all the 
participants of  the study. The study was approved by the 
Institutional Ethical Committee. The study was approved 
by the Institutional Ethical Committee. Keeping power 
(1-β error) at 80% and confidence interval (1-α error) at 
95%, the minimum sample size required in each group 
was 80  patients therefore, we included 140 (more than 
minimum required number of  cases) patients in this study. 
The ultrasonography machine used for determination of  
fetal biometry as well as PT was Phillips affinity 70.

For the purpose of  determination of  fetal biometry as well 
as PT a convex probe (having 3.5 MHZ transducer) was 
used. Patients were scanned with partially filled bladder 
and in supine position. After applying the coupling jelly 
transducer was placed on skin surface of  anterior abdominal 
wall. First gestational age of  the fetus was determined on 
the basis of  fetal biometric parameters such as BPD, HC, 
AC, and FL. Placenta was imaged and site of  placenta 
was determined. The location as well as its distance from 
internal OS was noted down. The PT was determined in 
millimeter at the level of  umbilical cord insertion. The care 
was taken to scan perpendicular to chorionic as well as basal 
plates. In cases where active contraction occurred during 
scanning, a repeat scan was done after sometimes when the 
contraction has ceased. The estimation of  liquor was done 
using four quadrant method. The fetus was image to find 
out any anomalies. Previous scans if  available was analyzed 
and interval growth was determined to rule out possibility 
of  intrauterine growth restriction. PT was measured in 
mm along with their respective standard deviation (SD). 
Normally distributed data were presented in terms of  means 
and SD. Pearson coefficient was used to determine the 
correlation between PT and gestational age as determined 
by biometry. The SSPS 21.0 software was used for statistical 
analysis and P<0.05 was taken as statistically significant.

Inclusion criteria
The following criteria were included in the study:
1)	 All pregnant women in the 2nd  and 3rd  trimester of  

pregnancy.
2)	 Those who gave written consent to be part of  the 

study.
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3)	 Women having singleton pregnancies.
4)	 Documented date of  last menstrual period.

Exclusion criteria
The following criteria were excluded from the study:
1)	 Those who refused consent.
2)	 Multiple pregnancy.
3)	 Date of  last menstrual period is not known.
4)	 Fetus with anomalies.
5)	 Maternal systemic illnesses including uncontrolled 

diabetes, hypertension or heart diseases.
6)	 Pregnancy induced hypertension, eclampsia.
7)	 Post term pregnancies (more than 42  weeks of  

gestation).

RESULTS

In this study, 140 women were included in the study. The 
analysis of  age group of  the studied cases showed that the 
most common age group was between 20 and 25 years 
(67.92%), followed by 26–30 years (35.85%) and <20 years 
(20.75%). The mean age of  the studied cases was found to 
be 4.15±3.5 years (Figure 1).

The analysis of  the patients on the basis of  mean age 
of  the studied cases showed that most of  the patients 
were between 25 and 30 weeks of  gestation (45.71%), 
followed by 31 and 37  weeks of  gestation (32.86%) 
and 13 and 24  weeks (14.29%). Relatively, a smaller 
number of  patients presented after 37  weeks of  
gestation (7.14%). Most common location of  placenta 
was anterior (30%), followed by posterior (20.71%), 
fundoposterior (19.29%), and fundoanterior (18.57%). 
In 32  (22.86%) cases, placenta was found to be low 
lying (Table 1).

The analysis of  mean PT at various weeks of  gestations 
starting from 12  weeks of  gestation showed that at 
12 weeks of  gestation, the mean PT was 14.36 mm. This 
thickness went on gradually increasing until 39 weeks of  
gestation following which there was a slight reduction in 
PT until 42 weeks of  gestation. At 37 weeks of  gestation, 
the mean PT was found to be 35.98 mm and this could 
be used for differentiating between term and preterm 
pregnancies (Figure 2).

The mean placenta thickness between 12 and 24 weeks was 
found to be 18.82±3.24 cms, whereas PT was 31.10±3.49 
cms between 24  weeks to 37  weeks. Between 37 and 
42  weeks, PT was found to be 36.27±0.30 cms. There 
was a gradual increase in mean PT from 12 to 37 weeks, 
after which the PT did not have a positive correlation with 
gestational age (Table 2).

Pearson’s analysis was done to find out correlation between 
the gestational age as obtained by fetal biometry and PT 
at various weeks of  gestations. It was found that in the 
second trimester (12–24 weeks), there was a strong positive 
correlation between gestational age and PT (r=0.9943). 
The positive correlation between gestational age and PT 
in the second trimester (12–24 weeks) was found to be 
statistically highly significant (P<0.0001). Similarly, in the 
third trimester also (25–37  weeks), there was a strong 
positive correlation between gestational age and PT 
(r=0.9973). The positive correlation between gestational 
age and PT in the third trimester (25–37 weeks) was found 
to be statistically highly significant (P<0.0001). However, 
there was a weak negative correlation between gestational 
age and PT between 37 and 42  weeks of  gestation. 
This negative correlation was weak and statistically not 
significant (P=0.469) (Table 3).

DISCUSSION

Accurate estimation of  gestational age is important for 
various reasons that include differentiating preterm babies 

Table 1: Gestational age and placental location 
in studied cases
Gestational age and 
placental location

No. of 
cases

Percentage

Gestational age
13–24 weeks 20 14.29
25–30 weeks 64 45.71
31–37 weeks 46 32.86
Above 37 weeks 10 7.14
Total 140 100 

Placental location
Anterior 42 30.00
Posterior 29 20.71
Fundal anterior 26 18.57
Fundal posterior 27 19.29
Fundal 12 8.57
Lateral 4 2.86
Total 140 100

Low lying or placenta previa
Yes 32 22.86
No 108 77.14
Total 140 100 

Figure 1: Age distribution of the studied cases
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from small for gestational age babies, for undertaking 
various diagnostic tests including chorionic villous 
sampling, amniocentesis, and triple or quadruple marker 
tests.10 Moreover, accurate estimation of  gestational age 
is also important for undertaking medical termination of  
pregnancy as it is the gestational age which decides who 
and where such medical termination can take place.11 
The most common method of  estimation of  gestational 
age is by fetal biometry by ultrasound examination 
which is easy and reliable method that does not involve 
any ionizing radiation.5 However, there are instances, 
where fetal biometry cannot be fully relied upon. These 
conditions include pathologies affecting biometric 
parameters such as craniosynostosis, diaphragmatic hernia, 
anterior abdominal wall defects, and skeletal dysplasias.12 
In all these instances, there is a need of  estimation of  
gestational age independent of  fetal biometry. PT can be 
used for estimation of  gestational age independent of  
fetal biometry. Various studies have shown that there is 
a positive correlation between increasing gestational age 
and PT.13

Karthikeyan et al., conducted a study to analyze the 
relationship between PT and the fetal growth parameters 
in normal singleton pregnancies. The authors included 
211 pregnant women in this cross-sectional prospective 
study. The pregnancies were between 11 and 40  weeks 
and they were not complicated by either maternal or 
fetal diseases. The BPD, the AC, the HC, the FL, and the 

PT were measured by USG using a 3.5 MHz transducer. 
The maximum mean PT in the 1st, 2nd, and 3rd  and the 
combined trimesters were 16.5 mm, 23.78 mm, 35.81 mm, 
and 28.49  mm, respectively. The correlation between 
PT and the other fetal parameters was investigated by 
Pearson’s correlation analysis. The values were expressed 
as mean±SD. The statistical tests were two-tailed, with 
P<0.01, which indicated the statistical significance. There 
was a strong positive correlation between PT and GA, 
with the correlation coefficient values for the 1st, 2nd, 
and 3rd  trimesters being r=0.609, r=0.812, and r=0.814, 
respectively. There was a significant positive correlation 
between PT and BPD, AC, FL, ABC, HC, and FW also. 
On the basis of  these findings, the authors concluded that 
PT can be used as a predictor of  the GA.14 Similar findings 
were also reported by the authors such as Agwuna et al.,15 
and Mathai et al.16

Humadi et al., conducted a study to determine the validity 
of  the PT for calculating the gestational age during the 
third trimester. For this purpose, 90 women with low-
risk pregnancy and gestational age between 34 and 37 
completed weeks were recruited from the antenatal clinic. 
The fetal gestational age was estimated by the accurate 
date of  the last menstrual period and early ultrasound 
at 11–14 weeks of  gestation. PT was determined at the 
umbilical cord implantation site. The association between 
PT and gestational age was established. The study found 
that PT in millimeters had a linear relationship and a 
statistically significant positive correlation with gestational 
age (in weeks) in the third trimester. A cutoff  PT more 
than 36.3 mm can be used to differentiate between term 
and preterm pregnancy. On the basis of  these findings, the 
authors concluded that PT can be used as a parameter for 
accurate estimation of  gestational age during third trimester 
of  pregnancy.17 Similar findings were also reported by the 
authors such as Nagpal et al.18

Table 2: Mean PT at different weeks of gestation
Gestational 
age

Mean PT Standard 
deviation

12–24 weeks 18.82 cms 3.24 cms
25–37 weeks 31.10 cms 3.49 cms
37–42 weeks 36.27 cms 0.30 cms

PT: Placental thickness

Figure 2: Mean placental thickness at various weeks of gestation
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In our study, the mean PT at term (37 weeks) was found 
to be 35.98 cms. The cutoff  level of  37.98, therefore, 
could be used in differentiating between preterm and 
term gestations. Balakrishnan et al., undertook a study to 
evaluate the PT as a sonographic parameter for estimation 
of  gestational age and to identify the differences in 
ultrasonographic PT with advancing gestational age based 
on implantation site. For this purpose, the authors included 
singleton pregnancies of  more than 11 weeks of  gestation 
with no fetal anomalies and with no associated medical 
or obstetrical complications were included in the study. 
In this study, the cutoff  level of  PT which differentiated 
between term and preterm gestation was 36.5±1.4 mm.19 
The findings of  this study in terms of  cutoff  level of  PT 
in term pregnancies (37 weeks of  gestation) were found 
to be similar to our study.

Limitations of the study
This was a cross-sectional study and a single reading of  PT 
was taken in each patient. Same patient was not followed 
up for estimation of  PT at different stages of  pregnancy. 
Various factors known to affect PT such as maternal height 
and weight were not taken into consideration.

CONCLUSION

PT is found to have a strong positive correlation with 
gestational age as determined by fetal biometry, and 
hence, it can be used for estimation of  gestational age 
independently of  fetal biometry. This becomes important 
in cases where fetal biometry cannot be entirely relied on 
for estimation of  gestational age such as in cases of  fetus 
having craniosynostosis, diaphragmatic hernia, anterior 
abdominal wall defects, and skeletal dysplasia.
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