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Placenta is an organ which, during pregnancy, develops in 

the uterus and provides the developing baby with oxygen 

and nutrients [1], and eliminates waste products from the 

blood of the baby[2].Placental formation begins in the later 

half of the 2nd month of the pregnancy and is usually 

completed by the 4th month[2]and becomes apparent on 

ultrasonography by 9th or 10th week[3-4].The major 

characteristics of placenta are its provision of a 

physiological link between the mother and the fetus and its 

high perfusion that maintains fetus to maternal circulation 

of blood[5]. The normal functioning of the placenta is very 

much essential for the fetus to develop normally. Ailment in 

the placenta may result in serious complications, 

I N T R O D U C T I O N

Sonographic Correlation of Placental Thickness with Estimated Fetal Weight at 
Term Among the Pregnant in Lahore

Placenta develops in the uterus and provides oxygen and nutrients to the baby. It begins to form 
nd thin the 2  month of pregnancy and is usually matured in the 4  month. It can be seen through 

th thultrasonography by 9  or 10  week. The normal functioning of the placenta is determined by 

measuring placental thickness through ultrasonography which increases with the gestational 

age and is considered normal when it does not exceed 4 cm at any time during pregnancy. 

Objective: To �nd Sonographic Correlation of Placental thickness with fetal weight at term 

among the pregnant in Lahore. Method: A total of 213 cases were included in this cross-

sectional analytical study. All subjects were scanned at term and gestational age, estimated 

fetal weight and placental thickness were measured. Pearson's correlation was used to evaluate 

the correlation of placental thickness and estimated fetal weight. Results: Placental thickness 

and Estimated Fetal weight showed progressive increase in the value from 36 weeks to 40 
thweeks in this study. The mean placental thickness ranged from30.15±5.12 mm at 36  week to 

th37.49±2.31 mm at 40  week. The mean estimated fetal weight ranged from 2885.00±194.18 
thgrams at 36  week to 3919.85±352.88 grams at 40th week. A signi�cantly moderate correlation 

has been found between estimated fetal weight and placental thickness measured after 36 

weeks of pregnancy. Conclusion: It is concluded that placental thickness is directly related to 

estimated fetal weight after 36 weeks of pregnancy. Therefore, it is helpful to assess placental 

thickness for the proper evaluation of fetal growth and well-being. 

A B S T R A C T

especially on the health of the fetus and may ultimately 

result in death of the fetus and mother [6]. Placental 

thickness is one of the perimeters to check for the 

compatibility of the placenta along with the determination 

of fetal age as it gradually increases with the increase in 

fetal age [7], however, it is commonly considered that 

placenta thicker than 4 cm is abnormal and may become 

the source of poor fetal outcomes [8]. Abnormal fetal 

placental thickness may relate to small for date fetuses, 

preeclampsia in mothers, chromosomal abnormalities [9], 

fetal growth restriction [10], severe intrauterine infections, 

hydrops fetalis and diabetes mellitus [11-12]. Furthermore, 

it may associate with TORCH infections (toxoplasmosis, 
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other infections, rubella, cytomegalovirus, herpes simplex 

[10-12]. It may lead to perinatal risk with increased 

mortality and also increases the risk of small for 

gestational age and large for gestational age infants after 

36 weeks [13]. Thick placenta with cysts is seen in partial 

molar pregnancy, triploidy and placental mesenchymal 

dysplasia [10]. With the increase in placental thickness, 

estimated fetal weight increases, hence, placental 

thickness has great signi�cance in calculating estimated 

fetal weight with increase in gestational age[6].Fetal 

weight is also a promising factor in estimating the age of 

fetus and assessing antenatal health and so, holds great 

signi�cance while examining the fetus. There are certain 

parameters that calculate the estimated fetal weight 

through Ultrasonography which generally includes bi-

parietal diameter (BPD), Head circumference (HC), 

Abdominal circumference (AC) and femur length (FL) [14]. It 

has been observed that estimated fetal weight of greater 

than 4000 grams is considered to be of serious concern 

[15]. EFW gradually increases with GA and usually until 1st 

trimester of pregnancy, it is measured using the Crown to 

Rump length (CRL) [16] but the calculations give an 

estimation which generally includes 15 percent of error 

[15], thus the term estimated fetal weight is used. Low fetal 

weights and excessive fetal weights are related to a high 

number of complications during pregnancy and even after, 

for the mother and the child. High perinatal morbidity and 

mortality is associated with low fetal weight and may result 

in preterm delivery and IUG. Similarly, high fetal weight may 

result in shoulder dystocia, brachial plexus injuries, bone 

injuries and intrapartum asphyxia during vaginal delivery as 

far as baby is concerned. In mothers, it may cause birth 

canal and pelvic �oor injuries, increased rate of operative 

vaginal and caesarean deliveries and postpartum 

hemorrhage. Therefore, it is necessary to calculate the 

accurate fetal weight during pregnancy to prevent 

complications regarding SGA and LGA babies [14]. The 

commonest technique of measuring placental thickness is 

through placental-myometrial interface. Placenta is were 

visible as a thickened echogenic rim of tissue which is 

surrounding the gestational sac. It is not before the 15th 

week of gestation, the placenta is well formed and the 

hypoechoic zone behind the placenta is easily identi�ed. 

The normal placenta, on ultrasound, is discoid with 

rounded margins and uniform echogenicity and is usually 

on the posterior or anterior wall of the uterus and may also 

extend to the lateral walls of the uterus. The estimation of 

the placental thickness is purposely done to compare it 

with the fetal weight and age to check for the well-being of 

the fetus as it generally increases with gestational age. The 

Midportion of the placenta usually measures 2 to 4 cm and 

so is the average thickness of the normal placenta and the 

M E T H O D S

appropriate site for the placental thickness measurement 

is the same[10], but precisely, where the umbilical cord 

inserts into the placenta especially when it is a case of 

central or near-central cord insertion, sonographic 

appearance of which is either it is hypoechoic areas 

proximal to the chorionic plate in the thickest part of 

placenta with a V shape or as perpendicular linear echoes 

emerging from the placental surface[6].Another 

important consideration while measuring placental 

thickness is to �gure out the placental position as anterior 

placentas are approximately 0.7 cm thinner than posterior 

or fundal placentas. Consequently, the anterior placenta 

measuring greater than 3.3 cm and posterior placenta 

greater than 4 cm is considered thickened [10]. Posterior 

placentas require acquisition of images with as less 

acoustic shadowing of the fetus as possible, while anterior 

placentas require proper transducer position and gain 

settings for minimization of the artifacts to identify the 

myometrial interface[17] The accuracy of the fetal weight 

estimation increases with increased formulas; however, 

the relation of placental thickness and fetal weight holds 

greater signi�cance still as they have high positive 

correlation and this is useful to deduce results regarding 

the well-being of fetus and even neonates. Fetal weight, 

which is an important indicator of fetal growth and 

development, is commonly assessed during ultrasound 

obstetric scans. Placental thickness is promising and 

authentic parameter than most other formulas and 

measurements to estimate fetal weight and is not normally 

calculated in Pakistan, especially in Lahore. It is, therefore, 

necessary to provide complete attention towards technical 

details for the accurate measurement of placental 

thickness. Unfortunately, in Pakistan, this method of fetal 

weight estimation or the comparison between placental 

thickness and fetal weight is not generally considered, 

knowing that Pakistan is considered to have the third-

highest rate of neonatal mortality in the whole world [18]. 

One of the studies shows that prematurity, perinatal 

asphyxia, and sepsis account for more than 90 percent of 

all newborn deaths in Pakistan [19]. Therefore, it is 

necessary for the sonologists or Radiologists to give 

proper consideration to fetal weight estimation by utilizing 

placental thickness.

It was a cross-sectional analytical study. Total 213 cases 

were included over a period of 6 months from March 2021 to 

August 2021. This study was done in Rabia Clinic, Green 

town, Lahore and Gillani Ultrasound Clinic, Lahore. In both 

facilities, Toshiba Nemio 35 Ultrasound machine with 3.5 

MHz probe was used. All women who underwent ultrasound 

scan were included on the basis of regular menstrual  
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periods, singleton pregnancy and who were having a 

pregnancy of or more than 36 weeks. Patients who were 

known to have any kind of maternal or fetal pathology or 

twin pregnancies were excluded from the study. BPD, HC, 

AC and FL in millimeters were measured for the purpose of 

determining gestational age and estimated fetal weight. 

Placental thickness in millimeters was measured while the 

patient was in supine position, perpendicularly at the level 

of umbilical cord insertion. The means, ranges, maximum 

and minimum values, Pearson's Correlation was done using 

IBM SPSS statistics 28.0 version 2021.

D I S C U S S I O N

R E S U L T S

Placenta develops in the uterus and provides oxygen and 

nutrients to the baby. It begins to form in the 2nd month of 

pregnancy and is usually matured in the 4th month. It can be 

seen through ultrasonography by 9th or 10th week. 

Placenta holds its signi�cance due to its function as a 

physiological link between mother and fetus and, therefore, 

its normal functioning is very much essential for the 

healthy growth of the baby. Any ailment in placenta may 

lead to serious complications and even death of the fetus 

and mother. The normal functioning of the placenta is 

determined by measuring placental thickness through 

ultrasonography which increases with the gestational age 

and is considered normal when it does not exceed 4 cm at 

any time during pregnancy. Our study has included all the 

pregnant women within the normal range of placental 

thickness and the comparison with estimated fetal weight 

was done afterward. Placental thickness and Estimated 

Fetal weight showed a progressive increase in the value 

from 36 weeks to 40 weeks in this study. Our study showed 

In a total of 213 pregnant women, the scan done after 36 

weeks of pregnancy shows mean placental thickness of 

33.34 mm (Table 1) with a standard deviation of 4.457 (Table 

1). The mean estimated fetal weight was 3209.64 grams 

with a standard deviation of 381.593 (Table 2, Figure 1)). A 

signi�cantly moderate correlation has been found between 

estimated fetal weight and placental thickness measured 

after 36 weeks of pregnancy (Table 3, Figure 2).  Placental 

thickness was 37.49±2.31 at 40th week of gestation (Table 

4).

Table 1: Descriptive statistics for estimated fetal weight and 

Placental thickness

Table 2: Mean and standard deviation for estimated fetal weight 

and placental thickness

Table 3: Pearson correlation for estimated fetal weight and 

placental thickness

Figure 1: Histogram showing Mean and standard deviation for 

estimated fetal weight 

Figure 2: Histogram showing Mean and standard deviation for 

placental thickness

Table 4: Mean and standard deviation for estimated fetal weight 

and placental thickness at different gestational 

Discriptive Statistics

N Mean Std. Deviation

EFW
PT

Valid  N (listwise)

213

213

213
3209.64

33.34
381.593
4.457

Statistics

N
Valid 213

Mean
Std. Deviation

Range

Missing 0

GA (weeks) EFW (g) Placental thickness (mm)

37.41

1.202

4

36

40

Minimum

Maximum

3209.64

381.593

2000

2270

4270

33.34

4.457

23

17

40

EFW(g)

EFW PT

Person

correlation

Sig (2-tailed)

N

Person

correlation

Sig (2-tailed)

N

Placental

Thickness (mm)

1

213

.451**

<.001

213

.451**

<.001

213

1

213

Correlations
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36.22 + 1.96
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3067.99 + 178.96

3361.24 + 174.59

3668.22 + 180.54

3919.85 + 352.88

4248.00 + 1.41



the range of mean placental thickness from 30.15±5.12 mm 

at 36th week to 37.49±2.31 mm at 40th week. In the case of 

Estimated Fetal weight, our study showed the range of 

mean estimated fetal weight from 2885.00±194.18 grams at 

36th week to 3919.85±352.88 grams at 40th week. A 

positive linear relation was observed between placental 

thickness and estimated fetal weight. Therefore, it can be 

believed that placental thickness is a useful indicator of 

fetal growth. Similarly, Abu et al [20], also studied the 

Nigerian women in 2009 to correlate placental thickness 

and estimated fetal weight. They also found strong positive 

correlation between Placental thickness and estimated 

fetal weight in second and third trimesters of pregnancy. 

The mean placental thickness at 36th week came out as 

39.30±7.11 mm and 43 mm±5.29 at 40th week. The mean 

estimated fetal weight at 36th week came out as 

2761.73±192.62 grams and 3718.86±138.50 grams at 40th 

week. In his study, the maximum placental thickness they 

calculated was 45.10 mm and maximum EFW as 3719.47 

grams. Our study showed the maximum placental 

thickness as 40 mm and the maximum EFW as 4270 grams. 

The relationship of placental thickness and estimated fetal 

weight in 2015[21]. They calculated the range of mean 

placental thickness from 40.9±7.2 mm at 36th week to 

39.3±5.7 mm at 40th week. The estimated fetal weight 

ranged from 2710±275.2 grams at  36th week to 

3304.8±284.6 grams at 40th week. This study showed 

signi�cant linear pattern in the case of both estimated fetal 

weight and placental thickness similar to our study. It has 

been observed that over the years, mean placental 

thickness in general population shows a decline in 

measurement throughout after 36 weeks. Our study has 

shown that the mean placental thickness in population at 

36th week was 30.15 mm and at 40th week, it was 37.49 mm, 

however older studies showed measurements reaching up 

to 40 mm at 36th week and up to 43 mm at 40th week. 

However, our study did not show any signi�cant fall in the 

measurement of estimated fetal weight over the years. 

This study is based on the population of Pakistan and it has 

been discussed earlier that Pakistan has a third highest 

neonatal mortality rate. Therefore, it could be justi�ed that 

placental thickness holds its signi�cance truly well to study 

the well-being of the fetus. Scientist also predicts in his 

study that placental thickness has a signi�cant role in 

evaluating estimated fetal weight and eventually the birth 

w e i g h t  [ 2 2 ] .  A  s t u d y  o b s e r v e d  t h a t  p l a c e n t a l 

measurements have vital impact on perinatal result. They 

p r e s u m e d  t h a t  p l a c e n t a l  a s s e s s m e n t  d u r i n g 

ultrasonography is a fundamental instrument to evaluate 

the perinatal result [23]. A scientist studied placental 

signi�cance in 2020 and deduced that placental 

measurements should be done during the ultrasonography 

as they can provide important clues about the fetal health. 

The result of this study shows a signi�cantly moderate 

correlation between placental thickness and estimated 

fetal weight. Along these lines, the placental thickness can 

be utilized as a reliable sign of ordinariness of fetal weight 

[24].

C O N C L U S I O N

This study has demonstrated a likely direct relationship 

between placental thickness and ultrasound Estimated 

Fetal Weight. It might in this way be feasible to anticipate 

deviations from standards of birth weight in late pregnancy 

from ultrasound assessed placental  thickness. 

Furthermore, the gradual decline in the placental thickness 

over the years and increased neonatal mortality in Pakistan 

indicate a drawback of just estimating fetal growth and 

well-being through general ultrasonography parameters.
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