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Abstract 
Background: Many of the problems with childhood and adolescence are related to birth weight, which varies 

depending on the birth weight of the newborn. One of the most important factors affecting birth weight can be 

attributed to the adequacy of the placenta and the environment in the uterus. The placental thickness is one of the 

characteristics of the placenta, which indicates the adequacy of the villous tree arrangement in placenta and the 

available blood volume of the fetus; therefore, we decided to study the correlation between the placental thickness and 

the fetal weight in the second and third trimester of pregnancy to introduce an auxiliary, simple, inexpensive, and 

available method for assessing the weight of the fetus. 

Method: Cross-sectional study was randomly selected on 214 pregnant women aged 15-45 years who were referred 

to the Zanjan University of Medical Sciences clinic in Zanjan during the second and third trimester of pregnancy from 

April 2017 to September 2017, performed. All pregnant women received written consent for participation in the 

program. Exclusion criteria included any systemic diseases or genetic disorders such as diabetes, hypertension, etc. 

Using Philips affinity 50G ultrasound device, the mean age of fetus and fetal weight was measured by measuring the 

biparietal diameter (BPD), head circumference (HC), femoral length (FL) and abdominal circumference (AC), and 

placental thickness was measured in attachment point the umbilical cord; then, the data were analyzed by multiple 

regression analysis. 

Results: According to the analysis of statistical data, a significant correlation was found between the placental 

thickness in the second and third trimester of pregnancy with fetal weight at these times (r=0.539,p=0.005  

;r=0.541,p=0.005), per 100 g of fetus  gain in the second and 250 g in third trimester of pregnancy, the placental 

thickness increased of 1 millimeter in the second and 0.4 mm in the third trimester of pregnancy; Also, there was a 

significant correlation between the placental thickness in the second and third trimester of pregnancy with the fetal 

age at these times (r=0.602,p=0.005 ;r=0.536,p=0.005), for each 1 week increase in the age of the fetus in the second 

and third trimester of pregnancy, the thickness of placenta increase 0.89 mm in the second trimester and 0.81 mm in 

the third trimester of pregnancy; however, no significant correlation was found between the placental thickness and 

the fetal gender. 

Conclusion: According to the results of the study, a higher sample size study is recommended to determine a 

nomogram to use the placental thickness as an auxiliary tool along with other methods to determine the gestational 

age and fetal weight in ultrasonography and the related software is designed and use in ultrasound devices. 
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Introduction 

Many of the problems with childhood and 

adolescence are related to birth weight, which 

varies depending on the birth weight of the 

newborn
(1)

. The inappropriateness of fetal weight 

with gestational age in the second and third 

trimesters can determine important cases such as 

(small for gestational age) SGA and insufficient 

growth and other fetal disorders.
(2)

 If you want to 

briefly describe the effects of low fetal weights 

during pregnancy, we will have the following: 

-These newborns are more susceptible to coronary 

and vascular malformations after birth than AGA 

(Appropriate for Gestational Age) babies, and 

more are going to reduce cardiac function and 

morphologic changes in the right and left 

ventricles.
(3)

 

-Newborns with SGA during pregnancy have a 

high risk of developing pulmonary diseases, 

especially asthma during childhood and 

adolescence.
(4)

 

-fetuses with SGA have a high risk of mortality to 

fetuses with appropriate gestational age.
(5)

 

- Infants who have had been SGA during 

pregnancy are more likely to be malnutrished in 

their childhood.
(6)

 

- In addition to the above, many other 

complications can also occur, so early intervention 

in fetal period can have many socio-economic 

benefits. 

Studies have shown that a decrease in the amount 

of some of the fetal cytokines can be affected in 

the event of this phenomenon. For example, 

reduction of G-CSF, IL-12p40 and IL-8 can lead 

to SGA and IUGR.
(7)

 There are many ways to 

check the presence of SGA during pregnancy, 

which we briefly refer to: 

1) Pregnant women with a percentile PAPP-

A <10 have a high incidence of SGA
(8)

 

2) Free carnitine<40 and free carnitine / total 

carnitine<0.7 can represent a very low 

birth weight fetus
(9)

 

3) Reducing Insulin Growth Factor-I in 

umbilical cord blood can predict the 

presence of an SGA fetus or with a severe 

growth limitation
(10)

 

4) Placental Protein 13 (PP13) is one of the 

best and most accurate predictive markers 

of the SGA in the first trimester
(11)

 

5) A small placenta can also represent a 

SGA
(12)

 

6) The low levels of adiponectin in the blood-

stained spot of the newborn have shown 

that it can be a good indicator of SGA 

prediction.
(13)

 

One of the most important factors affecting birth 

weight can be attributed to the adequacy of the 

placenta and the environment in the uterus.
(1) 

Since the function of the placenta is supply of 

oxygen and food for the embryo, the proper 

growth of the fetus and, consequently, the proper 

weight at the birth of the fetus depends on the 

adequacy of the placenta and its function. 

Therefore, any defect in the natural evolution of 

the placenta will affect the growth and 

development of the fetus and the prognosis of 

pregnancy.
(14) 

The placental thickness is one of the 

characteristics of the placenta, which indicates the 

suitability of the villous tree arrangement in 

placenta and the available blood volume of the 

fetus.
(2) 

Considering that in a very few past 

studies, the relationship between placenta 

specimens and fetal weight has been investigated, 

and in some cases the relation between the weight 

of the fetus and the volume of the placenta has 

been investigated, which is a three-dimensional 

characteristic of the placenta and its measurement 

requires skill and certain devices;therefore, it is 

necessary to find a reliable auxiliary index to find 

out which, of course, is easy and inexpensive and 

can be done in most centers in two-dimensional 

format with simpler devices. In this regard, it 

seems that by finding the correlation between the 

thickness of the placenta and fetal weight in the 

second and third trimester of pregnancy, a simple, 

inexpensive and available method can be 

introduced. 
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Materials and methods  

In order to implement the plan of 214 single 

pregnancy 15-45 years old pregnant women 

referring to the radiology department of Mousavi 

Hospital in Zanjan from April 2017 to December 

2017, we randomly selected them on condition 

that they are either in the second or third trimester 

of pregnancy and exclusion criteria were any 

systemic diseases or genetic disorders such as 

anemia, diabetes, hypertension, morbid obesity, 

smoking, alcohol consumption, previous history 

of fetal or neonatal anomalies, history of IUGR, 

pregnancy over single fetus, and lack of consent 

of the pregnant mother to participate in study. 

Then, using a Philips affinity 50G 

ultrasonography device made in the USA, we 

measured the biometric parameters of the fetuses 

including biparietal diameter(BPD), head 

circumference (HC), abdominal circumference 

(AC) and femoral length (FL), and the mean age 

of pregnancy and the fetal weight is based on the 

above four criteria ;also fetal sex determined. 

Using the same ultrasonography device, we 

measured the thickness of the placenta at the cord 

entry point to the placenta.Then the statistical data 

were analyzed by using the SPSS 16.0 statistical 

software package (SPSS Inc., Chicago, IL, USA) 

using One-way ANOVA test. Pearson’s 

correlation analysis was used to establish the 

degree of relationship between placental thickness 

and birth and placental weights. P values of less 

than 0.05 were considered statistically significant. 

 

Results 

In this study, according to Table 1, the mean age 

of mothers was 27.1 with a standard deviation of 

6.2 years. The mean number of pregnancies was 

1.91 with a standard deviation of 0.97. Of 214 

mothers referred, 13 patients (6.1%) under 18 

years of age, 179 (83.6%) were between 18 and 35 

years old and 22 (10.3%) were more than 35 years 

old. For sex, 120 (56.1%) fetuses were male and 

94 of the cases (43.9%) were girls. 

 90 (42.1%) of pregnant mothers had single 

pregnancy, 70 (32.7%) two pregnancies, 40 

(18.7%) three pregnancies, 11 (5.1%) four 

pregnancies and 3 (1.4%) had 5 pregnancies. 

The Kolmogorov-Smirnov test was performed to 

examine the normality of the placental thickness 

and the age of the fetus, and the distribution of 

these two variables was normal 

 

 

Table 1: mean and standard deviation of study variables                        

percent number category variables 

6.1 13 < 18 
 

Maternal age(year) 83.6 179 18-35 

10.3 22 > 35 

56.1 120 male 
Fetal gender 

43.9 94 female 

42.5 91 Second trimester 
Fetal age(week) 

57.5 123 Third trimester 

42.1 90 one 

 

Number of pregnancy 

32.7 70 two 

18.7 40 three 

5.1 11 four 

1.4 3 five 

 

According to the results of Table 2, the average 

thickness of the placenta in the second trimester 

was 21.9 with a standard deviation of 4.7 and in 

the third trimester, 34.8 with a standard deviation 

of 4.3 units. The mean of fetal weight in the 

second trimester was 426.88 with a standard 

deviation of 263.35 grams and in the third 

trimester, 344.5 with a standard deviation of 611.4 

g. Also, the mean age of the fetus in the second 

trimester was 20.7 with a standard deviation of 3.2 

weeks and in the third trimester 33.8 with a 

standard deviation of 2.8 weeks. 
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Table 2: Frequency, mean and standard deviation of variables based on fetal age 

 

 

 

 

 

In this study, the thickness of placenta had a 

normal distribution. According to Table 3, the 

linear relationship between two variables of 

placental thickness and fetal weight in the second 

trimester of pregnancy was investigated using 

linear regression and the relationship was 

statistically significant (P = 0.005). In other 

words, for 100mg fetus weighing, the average 

thickness of the placenta is increased to 1 mm. 

Regarding the correlation coefficient between the 

two variables, there is a direct linear relationship, 

with the increase in the weight of the fetus, the 

thickness of the placenta also increases. The 

determination coefficient was 29.1%, which 

means that changes in the thickness of the 

placenta in 29.1% of the cases were due to 

changes in the weight of the fetus. 

Also in this study, linear correlation between two 

variables of placental thickness and fetal weight in 

the third trimester of pregnancy was investigated 

using linear regression (P = 0.005). ). In other 

words, for 250 mg fetus weighing, the average 

thickness of the placenta is increased to 0.4 mm. 

Regarding to the correlation coefficient between 

the two variables, there is a direct linear 

relationship, with the increase in the weight of the 

fetus, the thickness of the placenta also increases. 

The determination coefficient is 28.7%, which 

means that the thickness of the pairs in 28.7% of 

cases is due to changes in the weight of the fetus. 

 

Table 3: The linear relationship between the thickness of the placenta and the fetal weight in the second and 

third trimester 
p-value Coefficient of 

Determination 
Correlation 

Coefficient 
Standard 

Deviation 
Estimated 

Coefficient 
Variables 

0.005 29.1 0.539 0.002 0.01 Second trimester 

0.005 28.7 0.541 0.001 0.004 Third trimester 

 

In this study, fetal age was normal distribution. 

According to Table 4, the linear relationship 

between the two variables of placental thickness 

with the fetal age was investigated in the second 

trimester of pregnancy using linear regression and 

the relationship was statistically significant (P = 

0.005). In other words, for an embryonic age 

increase unit (one week), the average thickness of 

the placenta is increased 0.89 mm. The linear 

relationship between the two variables is direct, 

with the increase in the age of the fetus, the 

thickness of the placenta also increases. The 

determination coefficient was determined to be 

36.2%, which means that changes in the thickness 

of the placenta in 36.2% of the cases are due to 

changes in the age of the fetus. 

Also, in this study, the linear relationship between 

two variables of placental thickness and fetal age 

in the third trimester of pregnancy was 

investigated using linear regression. The 

relationship was statistically significant (P = 

0.005). In other words, for a fetal age increase unit 

(one week), the average placental thickness is 

increased to 0.81 mm. Regarding to the 

correlation coefficient, the linear relationship 

between variables is direct, that is, with increasing 

age of the fetus, the thickness of the placenta also 

increases. The determination coefficient was 

28.28%, which means that changes in the 

thickness of the pairs in 28.2% of the cases were 

due to changes in the fetal age. 

 

 

Standard deviation mean number fetal age variables 
4.7 21.9 91 Second trimester Placental 

thickness(mm) 4.3 34.8 123 Third trimester 
265.3 426.8 91 Second trimester Fetal weight (mg) 

 611.4 2344.5 123 Third trimester 
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Table 4: Linear relationship of the thickness of the placenta with fetal age in second and third trimester 
p-value Coefficient of 

Determination 
Correlation 

Coefficient 
Standard 

Deviation 
Estimated 

Coefficient 
Variables 

0.005 36.2 0.602 0.13 0.89 Second trimester 

0.005 28.2 0.536 0.12 0.81 Third trimester 

 

According to the t-test and the results of the Table 

5, in both gestational age, the difference in mean 

placental thickness between male and female is 

not statistically significant. 

 

Table 5: Frequency distribution, mean and standard deviation of placental thickness basedon fetal gender 

and fetal age 

P-Value Standard Deviation mean number Fetal gender Fetal age 

 
0.115 

3.7 21.2 46 female Second 

trimester 5.5 22.7 45 male 

 
0.248 

4.5 34.2 48 female Third trimester 

4.1 35.1 75 male 

 

Discussion 

Based on our research findingsa significant 

correlation was found between the placental 

thickness in the second and third trimester of 

pregnancy with fetal weight at these times 

(r=0.539, p=0.005 ; r=0.541,p=0.005), for 100 g 

of fetus gain in the second and 250 g in third 

trimester of pregnancy, the placental thickness 

increased 1 millimeter in the second and 0.4 mm 

in the third trimester of pregnancy; An 

explanation of why in the third trimester the 

increase in the placental thickness was less than 

the second trimester, with the assumption that the 

growth of the placentain the second trimester is 

more than the third trimester, and also in the third 

trimester, with the increase in the gestational age 

and the approaching end of the pregnancy period, 

the placenta undergoes degenerative changes, can 

be explained. 

This result of our study is consistent with other 

studies; In the Ahn Kstudy (2014), the ratio of the 

placenta / fetal weight to assess SGA and low 

birth weight can be used, which shows the value 

of placenta for SGA
(15)

, study byJeelani H (2015) 

found that the thickness of the placenta in 

pregnant mothers with diabetes, which has a 

higher fetal weight is more than healthy pregnant 

mothers, is consistent with our study results
(16) 

.There was also a significant positive correlation 

between the thickness of the placenta and the 

weight of the fetus in the second and third 

trimester of pregnancy in the study of Afrakhteh 

M(2013)
(17)

, Ademola AA (2015)
(25)

, Khairy 

SI(2016)
(19)

, Sumit G (2017)
(24)

, Noor N (2018) 
(14)

; It was concluded that the thickness of the 

placenta can be used to estimate the fetal weight . 

In the study of Ali YAH (2015), in addition to 

having a significant relationship between the 

thickness of the placenta in the second and third 

trimester with the fetal weight at these times, the 

coefficient of estimation was obtained which, in 

their study, per one millimeter, increased the 

thickness of the placenta in the Second and third 

trimester, the weight of the fetus was increased by 

126 g
(21)

. In our study, this figure varies in the 

second and third trimester, which in the second 

trimester increased by one mm for placental 

thickness, the fetal weight increase was 100 g, and 

in the third trimester 250 grams; Due to the slow 

pace of placental growth in the third trimester 

compared to the second trimester, the result of our 

study seems more reasonable as the fetal weight 

gain in the third trimester is more than the second 

trimester per millimeter of placental growth. 

Also in our study there was a significant 

correlation between the placental thickness in the 

second and third trimester of pregnancy with the 

fetal age at these times (r=0.602,p=0.005 ; 

r=0.536,p=0.005), for each 1 week increase in the 

age of the fetus in the second and third trimester 
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of pregnancy, the thickness of placenta increase 

0.89 mm in the second trimester and 0.81 mm in 

the third trimester of pregnancy. This result of our 

study is consistent with other studies too; In the 

study Preeti B (2014)
(20)

, Khairy SI (2016)
(19) 

and 

Pasty V (2017)
(22)

, there was a significant positive 

correlation between the thickness of the placenta 

and the age of the fetus , but in the Pasty V study, 

it was shown that there is no relationshipbetween 

the thickness of the placenta and the age of the 

fetus over 32 weeks of gestational age, which 

contradicts our study results and other studies. 

In the study of Arafa A (2014)
(23)

, this association 

was also investigated in the third trimester, which 

showed a significant correlation between the 

thickness of the placenta and the fetal age 

ultrasound criteria (BPD, FL, AC), and they noted 

that the placental thickness is an auxiliary 

parameter in the estimation of the gestational age 

In the third trimester, which is also contrary to the 

results of the Pasty V study. 

No significant correlation was found between the 

placental thickness and the fetal gender; this 

finding of our study, the effect of fetal gender on 

the thickness of the placenta, has not been studied 

in any of the previous studies ever before. 

According to the results of the study, a higher 

sample size study is recommended to determine a 

nomogram to use the placental thickness as an 

auxiliary tool along with other methods to 

determine the gestational age and fetal weight in 

ultrasonography and the related software is 

designed and use in ultrasound devices. 
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