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I. INTRODUCTION 

The placenta is the vital organ for promoting and 

maintaining pregnancy and normal fetal development.
[1]

 

It aids in transport of essential nutrients. Term placenta is 

about 23 cm in diameter and 2.0 to 2.6 cm thick. It 

generally weighs approximately 470 g, with an average 

volume of 500 mL.
[2]

 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.
[3]

 It is clear 

that normal development of placenta during gestation is 

necessary for supporting of a healthy fetus.
[4]

 Placental 

size is a reflection of health and size of the fetus. The 

human placenta develops with the principal function of 

providing nutrients and oxygen to the fetus. Adequate 

fetal growth, development and subsequent normal birth 

weight depends on the efficient delivery of nutrients 

from the mother to the fetus via normally function in 

utero-placental organ. The placenta develops from 

chorionic villi at the implantation site at about fifth week 

of gestation and by then in the tenth week, it is clearly 

apparent at sonography as diffuse granular ehotexture.
[5] 

It is typically 2-4 cm thick and weighs around 600 grams 

at full term.
[6]

 Ultrasound measurement of placental 

thickness is a relatively simple, reproducible and a 

clinical useful way, which has been used for more than 

two decades. Most of the placental growth occurs in the 

third trimester. Goldenberg et al.
[7] 

stated that the birth 

size was only predicted in the third trimester by fetal 

ultrasound measurements. Many studies were 

retrospective or cross-sectional in design and could not 

truly show the relationship between placental 

measurements and fetal outcome.
[8,9]

 It seems reasonable 

that evaluation of placental thickness in second and third 

trimester could help to determine normal development 

and placental functions and deserves to be a good 

predictor of fetal growth and birth weight. As a general 

rule, the placental thickness in millimeters should be 

equal to the gestational age in weeks ±10 mm. Placental 

thickness less than 2.5 cm at term is associated with 

intrauterine growth retardation of the fetus, 

preeclampsia, prematurity, fetal malformation or 

trisomy, small for date fetus and neonatal 

polycythemia.
[10,11]

 An enlarged placenta 

(placentomegaly) is suspected if the placental thickness 

is >4cm thick at term and if it is associated with 
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gestational diabetes mellitus, intrauterine infections, 

hydrops foetalis and alpha- thalassaemia type.
[10,12,2]

 This 

prediction of growth restricted pregnancies from 

placental size is based on the fact that diminished 

placental size precedes fetal growth restriction.
[13]

 

Obstetric ultrasonography offers the tools to estimate 

assess placental size. Placental thickness is the easiest 

placental dimension to measure, yet little is known about 

the ―normal‖ placental thickness as measured by 

sonography. Placental thickness is very much related to 

fetal development and may be a key in perinatal 

outcome. So, this study was focused on ultrasonographic 

assessment of placental thickness and its location. The 

placenta can be situated anywhere on the surface of the 

uterus. The front wall is called anterior. The back wall is 

called posterior. The side walls are called left lateral or 

right lateral. The top wall is called fundal. If the leading 

edge of the placenta remains within 2 cm of the internal 

os over the course of the pregnancy, this frequently leads 

to an abdominal delivery because of the unacceptably 

high risk of hemorrhage with a vaginal delivery.
[14]

 

When the placenta is implanted in the more normal 

places (anterior, posterior, fundal or lateral) there are 

rarely any complications due to normal bloody supply, 

however if the placenta is located at the bottom on your 

uterus (placenta previa) there are relatively more fetal 

and maternal complications. 

 

II. MATERIAL AND METHODS 

This observational cohort study was conducted in the 

department of radiodiagnosis at IGMC Shimla and Deptt. 

Of obstetrics and gynaecology at Kamla Nehru Hospital 

for mother and child, Shimla over a period of one-year 

w.e.f 1st July 2018 to 30th June 2019. The study was 

conducted on pregnant women with pregnancy between 

28 weeks to 40 weeks who were unequivocal about the 

LMP. The antenatal subjects attending the antenatal 

clinic at Kamla Nehru State hospital for mother and child 

and IGMC Shimla were enrolled for the study 

irrespective of the parity. The research procedure was in 

accordance with the approved ethical standards of Indira 

Gandhi Medical College and Hospital, Shimla, Ethics 

Committee. An informed written consent was taken from 

all participants (Appendix I) and cooperation was 

requested for the study. 

 

Study Design: Observational Cohort Study.  

Study location: This was a tertiary care teaching 

hospital based study done in Department of Radio-

diagnosis, Indira Gandhi Medical collage Shimla, 

Himachal Pradesh, India and Kamla Nehru Hospital for 

mother and child Shimla. 

Study duration: July 2018 to June 2019. 

Sample size: 296 patients. 

 

A detailed history was taken to check following 

inclusion and exclusion criteria, and all the participants 

underwent a thorough general physical and detailed 

obstetrical examination, and findings were recorded on 

predesigned patient proforma. 

Inclusion Criteria  

1. Singleton uncomplicated pregnancies with confirmed 

LMP.  

2. Gestation between 28 to 40 weeks.  

 

Exclusion Criteria 

1. Gestational diabetes 

2. Anemia 

3. Foetal anomalies 

4. Multiple pregnancies  

5. Irregular menstrual cycles 

6. Last menstrual period not known  

7. Chorioamnionitis  

8. Maternal infections  

9. Hydrops fetalis 

 

All antenatal mothers with known LMP at their antenatal 

visit between 28- 40 weeks of gestation irrespective of 

their prior scans, who satisfied the inclusion and 

exclusion criteria were subjected to ultrasonographic 

examination. The placental thickness was measured and 

recorded. Ultrasonographic examination was performed 

in the Kamla Nehru State Hospital and IGMC Hospital 

and performed using a 3.5MHz convex transducer on 

Logiq P6(GE) machine. This scan was performed with 

optimally filled bladder with the mother in the supine 

position. 

 

Placental thickness was measured in millimeters at the 

level of umbilical cord insertion in its longitudinal 

direction and the mean of 3 readings was taken 

(mean=R1+R2+R3/3) and were recorded. While 

measuring the thickness of placenta, the calipers were 

perpendicularly placed. Measurement was done when 

uterus was fully relaxed at level of cord insertion. 

delivery.  

 

Statistical analysis 

Data were presented as frequency, percentage. 

  

III. OBSERVATIONS AND RESULTS 

The aim of the study was sonographic estimation of 

placental thickness, measured at the level of the 

umbilical cord insertion and study the placental thickness 

values and placental location. A total of 296 patients 

were included in the study over the period of one year in 

Department of Radiodiagnosis, Indira Gandhi Medical 

College (IGMC), Shimla (Himachal Pradesh). Results of 

the study are described as follows:  

Placental thickness We observed that mean placenta 

thickness was 3.66±0.92 cm and placental thickness 

below 10th percentile was considered as abnormally thin 

placenta (4.95 cm). We observed that 28 patients had 

abnormally thin placenta while 30 patients had 

abnormally thick placenta. 
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Table 1: Placental thickness. 

 n % 

Abnormally thin placenta 28 9.46 

Normal placenta 238 80.14 

Abnormally thick placenta 30 10.14 

 

 
Figure 1: Placental thickness. 

 

Placental location 

It was observed that fundo-anterior was the most common placenta location in 35% cases followed by fundo-posterior 

(26.69%). 

 

Table 2: Placental location. 

Placental Location N % 

Anterior and Upper 66 22.30 

Body Left Lateral 49 16.55 

Fundo anterior 102 34.46 

Fundo posterior 79 26.69 

 

 
Figure 2: Placental location. 
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IV. DISCUSSION 

The placenta is a complex yet an important organ with 

multiple functions. A normally functioning placenta is 

required for normal fetal growth and development. It has 

been historically documented that placental weight in a 

normal pregnancy at term is about one-fifth of the fetal 

weight.
[15]

 The placental measurement such as placental 

thickness must reflect the nutritional status of the fetus 

and the fetal outcome. Placental thickness is the simplest 

measurement of placental size. The placenta, a highly 

vascular fetal organ, maintains the feto-maternal 

circulation via its connection: the umbilical cord. A 

normally functioning placenta is critical for normal fetal 

growth and development. The size of placenta increases 

during fetal growth period to allow it to carry out its vital 

functions. If the fetal growth is compromised it is due to 

the abnormal functioning of the placenta which can be 

detected by the abnormal placental measurements.
[16]

 

Placental thickness is very much related to fetal 

development and may be a key in perinatal outcome. 

According to Sadler et al., (2004), at term placenta is 36 

approximately 3 cm thick and measures 15-25 cm in 

diameter.
[17]

 Small placentas are associated with 

preeclampsia, chromosomal abnormalities, severe 

maternal diabetes mellitus, chronic fetal infections and 

intrauterine growth restriction.
[18]

 The placentas over 4 

cm thick at term have been observed in conditions like 

diabetes mellitus, perinatal infections and hydrops fetalis 

(both immune and non-immune). The incidence of 

perinatal morbidity and mortality was considerably 

higher among gravida with thick placenta, related to 

higher rates of fetal anomalies and higher rates of both 

small for gestational age and large for gestational age 

neonates at term.
[19]

 We observed mean placental 

thickness was 3.66±0.92 cm. 10% and 9.5% patients had 

abnormally thick and thin placenta respectively. In the 

study by Nagpal et al, mean placental thickness at 32 and 

36 weeks were 33.45 ± 1.62 and 35.7 ± 2.08 mm30 

respectively. Thin placenta can be due to preeclampsia, 

intrauterine growth restriction and chorioamnionitis. 

Mathai et al. in 2013 studied the correlation of placental 

thickness in 498 subjects with ultrasonographic 

gestational age and fetal outcome by dividing them into 

two groups—Group A (outcome fetal weight 2500 g, n = 

376). They found a positive correlation between 

placental thickness and ultrasonographic gestational age 

in both groups.
[20]

 They also concluded that placental 

thickness in Group A between 26 and 27 weeks and 30 

and 31 weeks had lower mean values of 2.48 ± 0.063 cm 

(p value < 0.05) and 2.76 ± 0.552 (p value = 0.05) as 

compared to 3.04 ± 0.25 and 3.13 ± 0.183 cm in Group 

B. Balla et al. studied ultrasonographic placental 

thickness in 53 Sudanese pregnant women in second and 

third trimesters.
[21]

 They concluded that thickness of less 

than 25 mm during third trimester is less than normal and 

might be an indication of intrauterine growth restriction 

and thickness of more than 45 mm was considered 

thicker than normal, which might be an indication of 

maternal diabetes, hypertension, fetal hydrops and other 

abnormalities. Normal values of placental thickness in 

normal singleton fetuses were in range of 25–45 mm in 

the 3rd trimester, and between 18 and 24 mm, in the 

second trimester.
[22]

 Li et al. in 2015 demonstrated 

sonographic placental thickness as one of the cost-

effective screening tool for detecting α-thalassemia 

major fetuses.
[23]

 Normal placental thickness in Indian 

women was found to be 30.1-36.7 mm at 32 weeks and 

at 31.1– 39.9 mm at 36 weeks in our study. The 

definitive placenta is clearly visible on ultrasound from 

approximately 9 - 10 weeks of gestation, when it 

demonstrates a uniformly granular echogenic pattern. 

Ultrasonography (US) enables the evaluation of the 

placenta and the detection of placental abnormalities 

using different parameters such as placental thickness 

and volume or special techniques like three-dimensional 

(3D) power Doppler. Recent studies have focused on 3D 

measurement of placenta to predict the adverse 

pregnancy outcome; however, this technique is relatively 

new, needs complex clinical setting and gives conflicting 

results regarding its reproducibility in measuring 

placental thickness. Ultrasound measurement of 

placental thickness is a relatively simple, reproducible 

and clinically useful way, which had been used for more 

than two decades.  

 

V. CONCLUSION 

The sonographic measurement of placental thickness, at 

the level of cord insertion site is relatively convenient 

and is clinically useful. This study concludes that 

ultrasonographic measurement of placental thickness is 

an easy tool which can be used in pregnancy to depict 

variation in placental thickness measurement. Also this 

study highlighted the various placental location in third 

trimester scans with fundo-anterior as most common 

location.  
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