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Abstract 
Introduction: Placental thickness is an important sonographic parameter reflecting fetal growth and well-being. 
Measured non-invasively during routine antenatal ultrasonography, it has been increasingly recognized as a 
predictor of estimated fetal weight (EFW) and neonatal birth weight, particularly in the third trimester.  
Materials and Methods: This hospital-based observational study was conducted over one year at a tertiary care 
center in Western Gujarat. A total of 94 pregnant women in their third trimester underwent placental thickness 
measurement and fetal biometry by ultrasonography. Maternal comorbidities, EFW, and actual neonatal birth 
weight were recorded and statistically analyzed using Pearson’s correlation.  
Results: The mean placental thickness was 3.26 cm, mean EFW was 2.83 kg, and mean neonatal birth weight 
was 2.99 kg. Placental thickness showed a significant positive correlation with EFW (r = 0.556, p < 0.001) and 
birth weight (r = 0.562, p < 0.001). EFW also correlated strongly with actual birth weight (r = 0.596, p < 0.001). 
Most cases with placental thickness >3.0 cm had higher birth weights (mean 3.19 kg). Comorbidities such as 
GDM were associated with higher placental thickness and birth weight, while FGR and hypothyroidism 
correlated with reduced placental measurements.  
Conclusion: Placental thickness in the third trimester is a simple, reliable, and non-invasive indicator of fetal 
growth and birth weight. Its routine assessment can assist in early identification of growth abnormalities and 
guide timely interventions. 
Keywords:  Placental thickness, fetal weight, neonatal birth weight, ultrasonography, third trimester, gestational 
diabetes, fetal growth restriction (FGR). 
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Introduction 

The placenta is a vital organ in pregnancy, serving 
as the interface between the mother and the fetus. It 
plays a crucial role in the growth and development 
of the fetus by facilitating the exchange of 
nutrients, oxygen, and waste products. [1] It acts as 
a barrier and protects the fetus from noxious 
agents. Adequate fetal growth and subsequent 
normal birth weight depends on the efficient 
delivery of nutrients from the mother to the fetus 
via normally functioning utero placental organ.  

Placental health and function are therefore integral 
to fetal well-being. Various placental parameters, 
such as size, shape, position, and thickness, have 
been studied to predict adverse pregnancy 
outcomes, including fetal growth restriction and 
preterm birth. Among these, placental thickness, 
measured by ultrasonography, has emerged as a 

significant marker for evaluating fetal health. [2] 
Placental thickness is generally measured at the 
level of the umbilical cord insertion site during 
ultrasonography. It is influenced by various factors, 
including maternal health, gestational age, and fetal 
conditions.  

A normal range for placental thickness during the 
third trimester is typically around 2.5 cm to 4 cm. 
Abnormalities in placental thickness, whether too 
thick or too thin, have been associated with both 
maternal and fetal complications. An excessively 
thick placenta may be associated with maternal 
diabetes, fetal hydrops, or placental edema, while a 
thin placenta might indicate inadequate fetal 
growth or placental insufficiency. [3] The 
assessment of placental thickness offers a non-
invasive and relatively easy method to monitor 
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placental health and fetal growth during pregnancy. 
Ultrasonographic measurement of placental 
thickness can be done routinely during antenatal 
visits, providing valuable insights into fetal 
development. [4] 

Several factors can influence fetal weight 
estimation, including maternal age, parity, body 
mass index, and health conditions such as 
hypertension and diabetes. [5] However, the role of 
the placenta, particularly its thickness, has gained 
attention as a potential indicator of fetal weight. 
Studies suggest that there is a positive correlation 
between placental thickness and estimated fetal 
weight, especially in the third trimester. An 
adequately thick placenta is often indicative of a 
well-nourished fetus, while deviations from the 
norm may signal potential growth issues. [6] 

Materials and Methods 

This prospective observational study was 
conducted over a one-year period at a tertiary care 
teaching hospital in Western Gujarat. The study 
aimed to evaluate the correlation between placental 
thickness measured via ultrasonography in the third 
trimester and neonatal birth weight, as well as the 
relationship between estimated fetal weight and 
actual birth weight. A total of 78 pregnant women 
in their third trimester who met the inclusion 
criteria were recruited from the outpatient and labor 
departments of the hospital. Ethical approval was 
obtained from the Institutional Ethics Committee 
prior to commencement of the study, and written 
informed consent was obtained from all 
participants. 

Patients included in the study were those with 
singleton pregnancies in the third trimester with no 
known fetal anomalies or major maternal 
complications. Exclusion criteria comprised cases 
with anomalous cord insertion, multiple 
pregnancies, congenital fetal anomalies, and 
patients with systemic maternal illnesses that could 
affect placental or fetal growth. Each participant 
underwent a thorough clinical assessment including 
obstetric history, general physical examination, and 
routine investigations such as hemoglobin, blood 
sugar, thyroid function, and urine analysis. Detailed 
ultrasound examinations were conducted using 
high-resolution machines (GE Voluson S10 Expert 
or P8) to measure placental thickness and estimate 
fetal weight. 

The ultrasonographic evaluation was performed 
transabdominally in a longitudinal plane at the 
level of the umbilical cord insertion. Placental 
thickness was measured from the echogenic 
chorionic plate to the placental-myometrial 
junction, avoiding areas of focal thickening. 
Standard biometric parameters including biparietal 
diameter, head circumference, abdominal 

circumference, and femur length were used to 
estimate fetal weight using the Hadlock formula. 
All sonographic examinations were conducted by 
experienced radiologists or trained sonologists 
following a standardized protocol to maintain 
uniformity and minimize interobserver variability. 

Following the ultrasound examination, patients 
were followed until delivery. The neonate's birth 
weight was recorded within the first hour after birth 
using a calibrated digital weighing scale. Data 
collected included mode of delivery, gestational 
age at delivery, and neonatal gender. The primary 
variables—placental thickness and estimated fetal 
weight—were statistically correlated with the 
actual neonatal birth weight. Descriptive statistics 
such as mean, standard deviation, and frequency 
were used to summarize the data, while inferential 
analyses including Pearson’s correlation, t-test, and 
chi-square test were employed to assess 
significance. 

The sample size of 78 was determined using 
statistical parameters based on previously 
published literature. The study was designed with 
80% power and 95% confidence interval to detect a 
clinically meaningful correlation coefficient. All 
analyses were performed using SPSS software, and 
P-values <0.05 were considered statistically 
significant.  

Results 

In our study, which included 94 pregnant women in 
their third trimester, the majority of participants 
were between 26–30 years of age (38.3%), 
followed by the 21–25 years age group (34%). 
Women aged 31–35 years constituted 18.1% of the 
population, while those aged ≤20 years formed the 
smallest group (9.6%). Regarding occupation, a 
predominant portion of the study group (88.3%) 
were homemakers, suggesting a largely non-
working cohort. Other occupations included clerks 
(5.3%), teachers (4.3%), and a minimal 
representation from business and brick company 
workers (1.1% each). Gravida distribution showed 
that 38.3% of the women were in their second 
pregnancy (G2), followed closely by primigravida 
cases (34%). Multigravida cases such as G3, G4, 
and G5 accounted for 18.1%, 8.5%, and 1.1%, 
respectively. 

In terms of parity, 39.4% of the women were 
nulliparous, and 40.4% had one previous delivery 
(P1). A declining trend was observed with 
increasing parity, with P2 (12.8%), P3 (4.3%), and 
P4 (1.1%). The period of gestation (POG) at the 
time of ultrasound evaluation ranged from 35 to 40 
weeks. The highest number of scans were done at 
38 weeks (30.9%), followed by 39 weeks (27.7%) 
and 37 weeks (21.3%). Only a few patients were 
assessed at 36 weeks (9.6%), 40 weeks (8.5%), and 
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35 weeks (2.1%). This indicates that most 
ultrasound measurements, including placental 
assessments, were performed in the late third 
trimester when fetal growth is most rapid and 
clinically relevant. 

In the present study, 57.4% of participants had no 
associated comorbidities. Among those with 
medical conditions, gestational diabetes mellitus 
(GDM) was most common (19.2%), followed by 
hypertension (9.6%) and hypothyroidism (8.5%).  

Less frequent conditions included fetal growth 
restriction (FGR, 4.3%), eclampsia and obesity 
(2.1% each), and isolated cases of bipolar disorder, 
seizure disorder, severe mitral regurgitation (MR), 
and thalassemia (1.1% each). This pattern suggests 
that although more than half of the pregnancies 
were uncomplicated, metabolic and hypertensive 
disorders represented major risk factors among the 

remaining population. Gestational age assessed via 
ultrasonography ranged from 30 to 40 weeks, with 
most patients clustered around 36 weeks (26.6%), 
followed by 35 and 37 weeks (20.2% each), 
highlighting the late third trimester as the key 
assessment window. 

The present study found a strong and statistically 
significant positive correlation between placental 
thickness and both estimated fetal weight (EFW) 
and neonatal birth weight. Specifically, placental 
thickness was significantly correlated with EFW (r 
= 0.556, p < 0.001) and neonatal weight (r = 0.562, 
p < 0.001).  

Additionally, EFW was strongly correlated with 
actual birth weight (r = 0.596, p < 0.001). These 
findings indicate that increased placental thickness 
is closely linked to improved fetal growth and 
neonatal outcomes. 

  
Table 1: Pearson Correlation between Placental Thickness, Estimated Fetal Weight (EFW), and Neonatal 

Birth Weight 
Parameters Mean Std. 

Deviation 
Placental 
Thickness 
(r) 

EFW 
(r) 

Weight 
(r) 

P value 
(Placental 
Thickness) 

P value 
(EFW) 

P value 
(Weight) 

Placental 
Thickness 

3.2602 0.61220 — .556** .562** — <0.001 <0.001 

EFW 2.8306 0.51326 .556** — .596** <0.001 — <0.001 
Weight 
(Neonatal) 

2.9965 0.45284 .562** .596** — <0.001 <0.001 — 

Note: r = Pearson Correlation Coefficient; EFW = Estimated Fetal Weight; Weight = Neonatal Birth 
Weight, Correlation is significant at the 0.01 level (2-tailed). 

 
Most participants had placental thickness >3.0 cm (54.3%), followed by 2.5–3.0 cm (40.4%), with only 5.3% 
having <2.5 cm. correspondingly, birth weight was highest in the >3.0 cm group (mean 3.19 kg), and lowest in 
the <2.5 cm group (mean 2.70 kg), further reinforcing the predictive value of placental thickness for fetal 
development. 
 

Table 2: Correlation between placental thickness, EFW and neonatal birth weight 
Placental thickness EFW GA BY USG POG Neonatal birth weight 
<2.5 Mean 2.346 34.40 37.80 2.70 

SD 0.391 .894 1.095 0.527 
2.5-3.0 Mean 2.58 35.39 37.87 2.77 

SD 0.314 1.405 1.256 0.326 
>3.0 Mean 3.06 36.35 38.08 3.19 

SD 0.526 1.695 1.163 0.442 
P value  <0.001 0.002 0.676 <0.001 
 
Analysis of maternal comorbidities and their 
relationship with placental thickness and neonatal 
birth weight revealed that GDM was associated 
with significantly increased placental thickness 
(mean 3.61 cm, p = 0.006) and higher birth weights 
(mean 3.2 kg). In contrast, conditions like 
hypothyroidism (mean placental thickness 2.79 cm, 
p = 0.024) and FGR (2.60 cm, p = 0.027) were 
associated with lower placental thickness and birth 
weights. A statistically significant association was 

also observed between neonatal birth weight and 
maternal comorbidities (p = 0.028), suggesting that 
maternal metabolic and endocrine disorders 
directly impact placental development and, 
consequently, fetal growth. These findings 
underline the importance of early identification and 
management of maternal risk factors and further 
validate the use of placental thickness as a simple, 
non-invasive marker for predicting neonatal 
outcomes in the third trimester. 
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Table 3: Correlation between comorbidities and placental thickness, EFW and neonatal birth weight 
Comorbidity Placental Thickness EFW Neonatal birth weight 

<2.5 2.5-3.0 >3.0 
Nil (n=54) 3 22 29 2.78±0.55 2.9±0.37 
Bipolar Disorder (n=1) 0 1 0 2.20 2.92 
Hypertension (n=9) 0 3 6 2.9±0.43 3.22±0.46 
Eclampsia (n=2) 0 0 2 3.3 3.5 
Obesity (n=2) 0 1 1 2.8 3.2 
FGR (n=4) 1 3 0 3.0±0.20 2.7±0.19 
Hypothyroidism (n=8) 0 6 2 2.71±0.15 2.73±0.39 
GDM (n=18) 1 2 15 2.99±0.57 3.2±0.56 
Seizure disorder (n=1) 0 1 0 2.28 2.6 
Severe MR (n=1) 0 1 00 2.22 2.4 
Thalasemia (n=1) 0  1 3.29 4.3 
P value 0.845 0.346 0.028 
 
Discussion 

In our study, a significant and positive correlation 
was found between placental thickness measured in 
the third trimester and both estimated fetal weight 
(EFW) and neonatal birth weight. These findings 
affirm the predictive value of placental thickness as 
a reliable sonographic marker of fetal growth. 
Correlation values of r = 0.556 (placental thickness 
vs. EFW) and r = 0.562 (placental thickness vs. 
neonatal weight) reinforce that thicker placentas 
tend to support better fetal development. This is 
consistent with the findings of Ashmawy et al. [7] 
and Noor et al. [8], who observed that increasing 
placental thickness is directly associated with 
higher birth weight and better perinatal outcomes. 
Our data also mirrored the observations by 
Vinchurkar et al. [9] and Farahbod et al.10, who 
demonstrated that deviations in placental thickness, 
especially reductions below 2.5 cm, were 
frequently associated with small-for-gestational-
age (SGA) fetuses and intrauterine growth 
restriction (IUGR). 

The majority of our participants (54.3%) had 
placental thickness >3.0 cm, which correlated with 
the highest average birth weights and EFW, while 
only 5.3% had thickness <2.5 cm—these cases 
exhibited notably lower birth weights (mean 2.70 
kg). This trend underscores the clinical importance 
of using 3.0 cm as a threshold, as supported by 
Arora et al. [11] and Patil et al. [12], who 
emphasized its utility in identifying fetal growth 
adequacy during third-trimester ultrasonography. 
Furthermore, our study’s gestational age profile—
concentrated between 35 to 39 weeks—allowed for 
accurate and timely placental measurements, 
aligning with literature that indicates placental 
thickness is most reliable in predicting neonatal 
outcomes during the final weeks of gestation. 

Analysis of comorbidities revealed that maternal 
conditions, particularly GDM, hypertension, and 
hypothyroidism, had noticeable effects on placental 
morphology and birth outcomes. GDM cases in our 

study demonstrated significantly greater placental 
thickness (mean 3.61 cm, p = 0.006) and higher 
birth weights, while FGR and hypothyroidism were 
associated with thinner placentas and lower 
neonatal weight. These associations are strongly 
supported by findings from Nagpal et al. [13], Nour 
Eldin et al. [7], and Preeti Baghel et al. [14], who 
all reported that maternal metabolic and vascular 
conditions directly influence placental growth 
patterns. The significant association in our study (p 
= 0.028) between comorbidities and neonatal 
weight further substantiates the hypothesis that 
placental thickness reflects systemic maternal 
health and its effects on intrauterine development. 

In our population, sociodemographic and obstetric 
variables such as occupation, parity, and gravida 
status also played indirect roles in influencing 
placental and fetal parameters. With 88.3% of 
participants being homemakers and a majority in 
early pregnancies (G1–G2), our cohort aligned with 
other studies (e.g., Noor et al. [8] and Afrakhteh et 
al. [15] that observed more consistent placental 
thickness trends in women with less occupational 
stress and earlier gravidity. Lower parity was 
associated with more uniform and optimal placental 
measurements, reinforcing the literature suggesting 
early pregnancies tend to provide a more stable 
intrauterine environment for assessing fetal growth 
markers. 

Overall, our findings reaffirm the diagnostic 
potential of placental thickness as a simple, non-
invasive, and cost-effective tool in the third 
trimester for predicting fetal well-being. Given its 
significant correlation with EFW and neonatal birth 
weight, as well as its sensitivity to maternal 
comorbidities, placental thickness should be 
integrated routinely into late pregnancy 
sonographic assessments.  

Especially in resource-limited settings, where 
access to advanced fetal monitoring tools may be 
constrained, placental thickness can serve as a 
valuable indicator for identifying at-risk 
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pregnancies and guiding timely clinical 
interventions. This study was limited by its single-
center design and relatively small sample size, 
which may affect the generalizability of the 
findings. Additionally, factors such as maternal 
BMI, nutritional status, and longitudinal placental 
growth were not evaluated, and placental thickness 
was measured only once in the third trimester, 
without follow-up across gestation. 

Conclusion 

Our study reinforces the clinical value of placental 
thickness as a simple, non-invasive sonographic 
parameter that correlates strongly with estimated 
fetal weight and neonatal birth weight in the third 
trimester.  

The findings demonstrate that higher placental 
thickness is associated with better fetal growth 
outcomes, while maternal comorbidities such as 
gestational diabetes and fetal growth restriction 
significantly influence placental morphology and 
neonatal birth weight.  

The observed associations across gravida, parity, 
gestational age, and co-existing conditions further 
highlight placental thickness as a sensitive indicator 
of intrauterine well-being, supporting its integration 
into routine late-pregnancy evaluations. 
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