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ABSTRACT: BACKGROUND: The human placenta, a transient organ or pregnancy provides 

information about fetal well-being and pregnancy outcome. AIMS: To study the placental 

ultrasound characters in relation to perinatal outcomes. SETTINGS: Tertiary care hospital in 

southern India. METHODS AND MATERIALS: The study sample comprised 500 consecutive 

women who presented to the Department of Obstetrics and Gynecology at the King George 

Hospital who met the inclusion criteria. Ultrasonographic study was performed using a 

transabdominal 3.5 MHz volume transducer. Postnatally the weight of the baby and of the 

placenta was recorded. Perinatal outcome was assessed by birth weight, APGAR score and the 

need for admission in neonatal intensive care unit. STATISTICAL ANALYSIS: Pearson’s 

correlation analysis and Chi square test was used. Statistical significance was considered at a p 

value <0.05. RESULTS: The mean placental thickness was 3.10 cm; 76% (n:380) had normal 

thickness. Mean placental diameter was 21.306 cm, and its weight varied from 310 women 62% 

(n:310). Correlation of placental thickness (normal and abnormal), with birth weight, the 

difference was significant (<0.001). CONCLUSION: Ultrasound forms a readily available, fairly 

safe, effective non-invasive method to identify and prevent fetal malnutrition in a cost-effective 

way. 
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INTRODUCTION: The placenta is a transient organ of pregnancy which functions as a critical 

interface between the mother and the fetus. Filled with maternal blood spaces, which allows 

transfer of nutrients and drugs to the fetus, it has respiratory, nutritive and excretory functions.(1) 

It acquires endocrine functions, and is related to birth timing as well as presaging future diseases 

of middle age.(2) 

Often implanted at the uterine fundus, the placenta is commonly attached to the anterior 

wall of the uterus by 16th week of gestation. At birth the normal placenta, shorn of its membranes 

and umbilical cord, weighs between 400-600 gm, the variations being accounted for by racial and 

geographic factors, pathological conditions, maternal habits such as smoking.(3) Alterations in the 

size of placenta are associated with fetal and maternal abnormalities including intrauterine growth 

retardation (IUGR), a harbinger of future metabolic syndrome. 

Assessment of fetal weight is therefore an important consideration. A variety of methods 

are used including self-estimation by mother, use of equations to predict birth-weight and other 

derived methods using algorithms.(4) Ultrasound during pregnancy is an invaluable imaging 

method to assess the size and structural features of the placenta. It has been employed to 

investigate causes of early pregnancy failure,(5) in improving pregnancy outcome by Doppler 

ultrasound(6) and as a tool to lower the risk of developing pre-eclampsia.(7) 
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Therefore the present study was undertaken to study the placental ultrasound characters 

in relation to perinatal outcomes from a large tertiary care hospital in southern India. 

 

MATERIAL AND METHODS: The study sample comprised 500 consecutive women who 

presented to the Department of Obstetrics and Gynecology at the King George Hospital. Inclusion 

criteria: Singleton pregnancies, gestational age between 37 and 42 weeks. Exclusion criteria: 

multiple pregnancies, gestation period before 37, history of irregular menstrual cycles, uncertain 

and unreliable dates. 

Ultrasonographic study was performed using a transabdominal 3.5 MHz volume 

transducer. Placental site was determined in two-dimensional real-time mode. The following were 

studied: fetus, amniotic fluid, placental thickness, diameter, grading and any associated 

abnormalities. Mode of delivery was noted whether spontaneous or induced, vaginal or cesarean 

section. The weight of the baby and of the placenta was recorded. Perinatal outcome was 

assessed by birth weight, APGAR score and the need for admission in neonatal intensive care 

unit. Congenital anomalies were also looked for. 

Placental thickness was measured at the level of insertion of umbilical cord in the 

longitudinal direction, perpendicular to the basal and chorionic plates in the mid placental 

position. Placental diameter was taken as the maximum length of the chorionic surface in the 

transverse plane. Volume was calculated as ‘Placental surface area = π x smallest diameter (cm) 

x largest diameter (cm)/4’. Placental volume was taken as the surface area (expressed in cm2 x 

thickness (cm)’. 

After birth, the placenta was examined for weight (gm), diameter (cm), thickness at the 

insertion of umbilical cord (cm), membrane insertion, colour, fetal surfaces (nodules, masses, 

thrombosis), maternal surface (masses, calcification, fibrin, hematoma), insertion of cord (cm 

from placental margin), length and colour of cord, number of vessels in the cord. 

 

ETHICS: The Institutional ethical committee gave approval for the conduct of the study 

 

STATISTICAL ANALYSIS: Data were analyzed using Microsoft EXCEL spread sheet. Pearson’s 

correlation analysis and Chi square test were applied to establish the relation among placental 

parameters (thickness, diameter, volume). Statistical significance was considered at a p value 

<0.05. 

 

RESULTS: The mean placental thickness was 3.10 cm; 380 (76%) had placentae of normal 

thickness (Table 1). About half subjects had placental diameter between 18 and 22 cm (Table 2); 

mean placental diameter was 21.306 cm. The placenta weighed between 500 and 600 gm in 310 

women (62%) (Table 3). On correlation of placental thickness (normal and abnormal), with birth 

weight, the difference was significant (x2 value: 273.33; p value <0.001) (Table 4). 

 

DISCUSSION: In this study we showed that normal thickness of placenta is associated with 

normal babies. Placenta, being the first organ to show diseases of pregnancy, can be studied to 

predict feto-maternal complications. Studies from Mexico,(8) United States of America(9) and 
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Nigeria(4) have shown that placental ultrasonography is a valid measure of prognosticating 

pregnancy outcomes. 

The placenta is the link between the mother and fetus; through this, nutrients and oxygen 

reach the fetus, which in turn excretes carbon dioxide and metabolic substances. Transplacental 

transfer can occur either by simple diffusion of gases, water, electrolytes or even some low 

molecular weight molecules. Selective transfer and facilitated diffusion also occurs in relation to 

iron. In contrast the maternal hormones traverse slowly, which the placenta secretes chorionic 

gonadotropins and placental lactogen.(10) Glucose, which forms the main energy substrate for the 

fetus is delivered by the mother through stores in the liver, muscle and adipose tissue, modulated 

by insulin. Alterations in the availability and passage of these substances are responsibility for 

poor growth of fetus with attendant risk of future disease, or of macrosomia as found in 

gestational diabetes mellitus. 

Therefore methods are required to assess the adequacy of the placenta and its function 

as a guide for fetal well-being. Obviously invasive methods are not feasible, and examination of 

placenta at birth can provide information which can be applied retrospectively. Ultrasonography is 

a widely available, non-invasive relatively safe method that is extensively used in monitoring 

during pregnancy. Improvement in the instruments and display methods led to its use for 

imaging the placental size, position and thickness as a predictor of well-being. 

Wolf et al studied the placental volume and fetal weight by longitudinal ultrasonographic 

measurements in a small sample of 18 women between gestational age 16 to 20 weeks.(11) 

Whereas seven normal subjects, placental and fetal growth showed a nearly linear pattern, 

among whom four had reduced placental and fetal growth in the last one to three weeks. When 

evaluated basing on adverse pregnancy outcomes such as fetal death, distress needing surgical 

intervention or neonatal underweight, it was shown that ultrasound could identify retarded 

placental growth for at least three weeks before fetal growth retardation. It was one of the early 

studies when adverse fetal outcome could be presaged by imaging the placenta using ultrasound. 

Similar results were replicated in Saudi Arabia by Habib in a larger sample of 70 pregnant 

women.(12) On a longitudinal study, a ‘warning limit’ of placental thickness and diameter was 

observed. Ultrasound assessment of placenta at 36 weeks was fitted to a logistic regression. The 

limit of 18 cm placental diameter and 2 cm thickness predicted low birth weight in infants, and 

thus proved to be useful as a prognostic marker in identifying fetal growth retardation. 

In a larger population size from Mexico (n: 300 live newborns) Sanin established a model 

to relate birth weight with placental weight.(8) Placental weight was found to be significantly 

related to birth weight. For each gram increase of weight of placenta, the birth weight increased 

by 1.98 gms (p<0.01). The placenta however was shown to have a nonlinear relation to birth 

weight and could be used as a useful non-invasive predictor of birth weight. The authors 

concluded that along with age of gestation, the maternal age and size, placental weight could 

explain 32% of the variability of birth weight and could thus be a “’sentinel’ indicator of 

nutritional and/or environmental problems.”(8) 

Thus we have replicated similar relation of normal placental thickness with normal 

pregnancy outcome in a large series of 500 consecutive pregnancies at a tertiary care hospital 

from southern India. Evidence is accumulating for adequate maternal and thereby fetal nutrition 
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for satisfactory outcome. Either under or over nutrition of the fetus and the baby at birth is a 

well- recognized predictor of future adverse metabolic effects: the ‘thin but fat Indian baby’ 

syndrome described by Yagnik et al.(13) Babies born of poor maternal nutrition have been shown 

to be at increased risk of later life metabolic obesity, insulin resistance, type 2 diabetes mellitus, 

coronary artery disease and premature death. Considering the increasing burden of non-

communicable diseases overlaid upon infections in India, it is important to ensure adequate and 

proper nutrition in pregnant women so that both under and overweight of newborns are 

prevented, and thereby adverse vascular risk later in life. 

Ultrasound forms a readily available, fairly safe, effective non-invasive method to identify 

and therefore prevent fetal malnutrition in a cost-effective method. The current study replicates 

the usefulness of placental imaging by ultrasound to satisfactory birth outcomes in a population 

from southern India. 
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Placental thickness Number of cases (%) 

<2.5 cm 40 (8%) 

2.5-3.75 cm 380 (76%) 

>3.75 cm 80 (16%) 

Table 1: Pattern of placental thickness 

 

 

Placental diameter Number of cases (%) 

<18 cm 40 (8%) 

18-22 cm 290 (58%) 

>22 cm 170 (34%) 

Table 2: Pattern of placental diameter 

 

 

Placental weight Number of cases (%) 

<500 gm 100 (20%) 

500-600 gm 310 (62%) 

>600 gm 90 (18%) 

Table 3: Pattern of placental weight after parturition 

 

 

Birth weight (Kg) 
Placental thickness 

<2.5 cm 

Placental thickness 

2.5-3.75 cm 

Placental thickness 

>3.75 cm 

<2.5 kg 40 10 40 

2.5-3.5 kg 0 360 30 

>3.5 kg 0 10 10 

Table 4: Relation between placental thickness and birth weight* 

 

*When normal and abnormal placental thickness correlated with birth weight, P<0.001. 
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