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Abstract 

Background: In recent years great attention has been focused on the structural and histological structures of 

the placenta and the umbilical cord due to their vital roles in fetal development and neonatal survival.  While 

extensive studies have been documented in this area in the developed world, there is very little published 

information about the morphological variations that occur in human placenta in Sudan. Therefore, this study was 

designed to evaluate the structural variations in placental indices and its relation to neonatal outcome.   

Methods: A prospective hospital - based study conducted in Wad Madani Maternity Teaching Hospital 

Department of Obstetrics and Gynecology between July 2014 and March 2018.  

Results: Mean placental indices for weight, diameter and thickness were 515.51 g, 18.80 cm and 2.43 cm 

respectively.  The mean neonatal indices were 2.95 kg, 33.19 cm and 44.42 cm for weight, head circumference 

and length respectively.  Neonatal weight correlated significantly with placental weight, neonatal length and 

neonatal head circumference (P < 0.000).  On the contrary, neonatal weight had no significant correlation with 

placental thickness and diameter 

Conclusion: In this study, there was a strong relationship between the placenta and the fetus suggesting that 

the well-being of the fetus is highly dependent on the placenta since it serves as a link between the mother and 

the fetus. 
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Introduction 

 The placenta is a complex multifunctional organ 

of mainly foetal origin with pleiotropic roles during foetal 

growth. It has a portion derived from the developing 

embryo and a maternal portion formed by the 

modification of the uterine lining of the mother [1]. 

Placenta with umbilical cord is a bridging organ between 

mother and developing fetus. The placenta is a fetal 

organ which provides the physiological link between a 

pregnant woman and the fetus. The placenta is a highly 

vascularized organ and its main functions are exchange 

of metabolic and gaseous products between maternal 

and fetal bloodstreams, and production of hormones [3]. 

The placenta develops from the chorionic villi at the 

implantation site at about the fifth week of gestation and 

by the ninth or tenth week the diffuse granular 

echotexture of the placenta is clearly apparent at 

sonography [2]. Placenta develops from two sources i.e. 

Foetal part from chorionic frondosum and the maternal 

part from decidua basalis [3]. Development of placenta 

starts from the implantation. Blastocyst contains an 

outer unicellular layer called “Trophoblast” and an inner 

cell mass called “Embryoblast” [3]. The trophoblast in 

the region of embryonic pole of blastocyst is  called  

“Polar  trophoblast”  and  the  rest  of  the  trophoblast  

is  called  “Mural  trophoblast”. Placenta develops mainly 

from the polar trophoblast and primary mesoderm [3]. 

This study aimed to assess the morphological study on 

placenta and its relation to the neonatal outcomes in 

Sudanese. 

Materials and Methods 

Study Design 

 This is a prospective hospital - based study 

conducted in Wad Madani Maternity Teaching Hospital 

Gezira State. It aimed to assess the morphological study 

on placenta and its relation to the neonatal outcomes. 

Sample Size and Study Population 

 This study on the umbilical cord and placenta of 

371 neonates who born in the Wad Madani Maternity 

Teaching Hospital during the period of the study during 

the period of the study (between July 2014 and March 

2018), all these were included criteria. Sample size was 

calculated according to the following equation               

formula [4]: 

 

 

 

 

n= is the sample size required 

N= is the whole target population in question 

P= is the average proportion of records expected to 

meet the various criteria (1-p) is the average proportion 

of records not expected to meet the criteria 

A= is the margin of error deemed to be acceptable 

c= is a mathematical constant defined by the Confidence 

Interval chosen 

Data Collection 

Data has been classified into following three categories: 

1. Maternal  

2. Placenta 

3. Neonate details   

Maternal Details 

Maternal details obtained from the case sheets of 

enrolled subjects, are as follows. Name (for file only), 

Hospital number, Age, last menstrual period (LMP), 

estimated date of delivery (EDD and term of gestation 

and Obstetric history.  

Placenta 

Placental details collected as below: 

Technique 

Morphological parameters measured as follows: 

(A) Placental weight measured by sensitive balance. 

(B) Placental diameters and lengths measured by plastic 

meter. 

 Placentae collected immediately after the 

delivery and examined within 30 minutes after delivery. 

Then weighted, measured immediately then washed well 

with running tap water to remove the blood clots from 

maternal surface of placenta. Gross morphological 

features, weight, diameter central thickness and 

attachment of umbilical cord were noted. 

Neonate Details 

 The neonate details includes date of delivery 

(DOD), gender, APGAR Score at 1 minute and 5minutes, 
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total length (Height), head circumference in centimeters, 

weight in Kilograms and anomalies if present were 

recorded from neonate’s file immediately followed by the 

delivery. All the neonates followed up for their hospital 

stay to rule out anomalies. Newborn’s birth weight < 2.5 

Kg, 2.5 to 3.8 Kg and > 3.8 Kg has been considered as 

low birth weight, normal birth weight and large for 

gestational age (LGA) respectively. On the other hand 

gestational age (GA) less than 37 weeks has been 

considered as preterm, 37 to 42 weeks as term and 

more than 42 weeks was post term. 

Data Analysis 

 Data was analyzed by statistical package for 

social science (SPSS).   Data was displayed by tables 

and histogram. 

Results 

 A total of 371 singletons uncomplicated 

pregnant women of mean age 31.06±5.6yrs with range 

16 – 42 were enrolled in the study.  Of all the deliveries 

144 (39%) were Male babies and 227 (61%) were 

Female babies (Fig 1), (Table 1) . 

 Among 371 placentae 306 (82.4%) were Round 

(Fig 2), 65 (17.6%) were Oval (Fig 3). All the placentae 

were dark reddish-blue or crimson in colour without any 

palpable masses and nodosum. 

 The mean diameter of the 371 placenta was 

18.8±1.5cm, thickness 2.42±.4 cm and the mean weight 

of placenta without umbilical cord was 515.5±65gms as 

table (2). 

 The mean gestational age of 371 neonate s was 

38 weeks ± 1.5 week. 138 (37.2%) were Preterm. 

APGAR score at 1 min and 5 min was 7, 8, 9 and 10 out 

of 10. Mean weight of 371 neonate s was 2.9 ±.5 kg 

with 33.1±1.5 cm head circumference and 44.4±7cm of 

total length of the neonates. (Table 3).  

 In measure of neonates there were 72 (19%) 

were Low Birth Weight neonates (LBW). The mean birth 

weight of 371 neonates was 2.95±.5 Kg. Fig (4). 

 Also when placentae parameters and neonatal 

outcomes were analyzed with Pearson’s correlation to 

find out the association between them, There was a 

significant strong positive correlation (r) between weight 

of placenta (M=515.5 SD=65gms) with APGAR Score 

(M=8.9 SD=.5) , (r= 0.42, p = 0.00) , weight of 

neonates (M=2.9 SD=.5 kg),(r= 0.75, p = 0.000) and 

significant negative correlation with length of neonates 

(M=44.4 SD=7cm), (r= - 0.25, p = 0.000). Large weight 

of placenta is associated with high APGAR score and 

large fetal weight but also associated with decreased 

fetal length.   

 Diameter of placenta (M=18.8 SD=1.5cm) had a 

positive correlation with APGAR score (M=8.9 SD=.5), 

(r= 0.42, p = 0.00), weight of neonates (M=2.9 SD=.5 

kg), (r= 0.46, p = 0.000). Increased diameter of 

placenta is associated with high APGAR score and large 

fetal weight.   

 Also thickness of placenta (M=2.42 SD=.4 cm) 

had a positive correlation with weight of neonates 

(M=2.9 SD=.5 kg), (r= 0.39, p = 0.000) and significant 

negative correlation length of neonates (M=44.4 

SD=7cm), (r= - 0.19, p = 0.000). As showed in (Table 

3). That mean increased thickness of placenta is 

associated with large fetal weight and decreased fetal 

length. (Table 4) 

Discussion 

 The mean placental weight of 515.5 g in the 

present study was significantly lower than the sample 

means of 613, 630, 643 and 646.2 g reported in Israel 

by Barker et al [5] Eastern Nigeria by Adinma and        

Agbai, [6], Western Europe by Lurie et al., [7] and China 

by Lo et al., [8] respectively.  Other investigators have 

reported normal placental weight to be within 400 - 600 

g Sanin et al [9]  Borton, [10].Other factors such as 

ethnicity, gestational diabetes, hypertension and 

hydrops foetalis have been reported to influence foetal 

and placental weight Asgharnia et al. [11]  ,Leary et           

al., [12] and Van den Broek et al, [13].  The findings of 

this study, placental weight was 515.5 g (SD = 65) with 

a range of 383-607 g suggest that the placenta is the 

single most appropriate sentinel for determining 

neonatal wellbeing. An effective and healthy placenta 

will provide a large surface area for transfer of 

substances between mother and fetus.  

 The mean placental diameter was 18.8 cm 

(SD=1.5) with a range of 15.1 to 21.5 cm. The diameter 

of the placenta did not correlate with neonatal head 

circumference or neonatal length but correlate 

significantly with weight of neonates (P < 0.46, r = 

0.000). Increased diameter of placenta is associated 
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Table 2. Descriptive statistics of placenta 

Variables Minimum Maximum Mean Std. Deviation 

Diameter of the placenta (cm) 15.1 21.5 18.8396 1.48963 

Weight of placenta (gm) 383 607 515.5121 65.02088 

Thickness of placenta (cm) 1.5 3.1 2.4267 .44050 

  Frequency Percent Cumulative Percent 

Valid 

Male 144 39 39 

Female 227 61 100.0 

Total 371 100.0   

Table 1. Sex of Neonates 

Table 3. Descriptive statistics of Newborn 

Variables Min Max Mean Std. Dev 

Gestational Age 34 40 37.9704 1.50555 

APGAR Score 7 10 8.9111 .69761 

Weight of Neonates (Kg) 1.8 3.7 2.9480 .50667 

Head Circumference (cm) 30 37 33.1887 1.50745 

Length of Neonates (cm) 31 55 44.4488 7.35353 

Table 4. Correlation between placenta variables and neonatal outcome 

 AS WN HC LN 

Pearson Correlation .416** .751** .024 -.248** 

Sig. (2-tailed) .000 .000 .644 .000 

Pearson Correlation .511** .460** -.037 -.035 

Sig. (2-tailed) .000 .000 .474 .496 

Pearson Correlation .087 .385** .037 -.190** 

Sig. (2-tailed) .095 .000 .473 .000 

 (AS = APGAR Score, WN = Weight of Neonate, HC = Head Circumference, LN = Length of               

Neonates, P=Placenta) 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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Figure 1. Sex of Neonates  

Figure 2. Round shape placenta (Photographed) 
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Figure 3. Oval Shape placenta (Photographed) 

Figure 4. Weights of Neonates 
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with high APGAR score and large fetal weight. 

 The diameter of the placenta affects the amount 

of nutrients, oxygen and carbon dioxide that will pass 

from the mother to the child and vice versa.                

Borton [10] and Ohagwu et al. [14] reported a term 

placental diameter range of 15 cm to 25 cm whilst 

Yetter [15] reported a mean of about 22 cm. Comparing 

the mean placental diameter obtained in the present 

study with that of these investigators, the mean 

placental diameter is lower than that of Yetter [15] but 

falls within the range of Borton [10] and Ohagwu et            

al. [13].   

 The variations in the mean diameter may be due 

to racial, medical conditions or genetic since the study 

by Yetter, [15] involved European women while the 

study, of Borton [10] and Ohagwu et al. [13] in African 

populations.   

 The diameter of the placenta may give an 

indication of the size of the placenta which in turn may 

give indirect information about the foeto-placental ratio.  

The individual placentae with larger diameter have a 

large surface area for the exchange of substances and 

are most likely to result in increased neonatal weight.  

 In this study, the mean placental thickness was 

2.42 cm (SD=0.4) with a range of 1.5 - 3.1 cm.  

Thickness of the placenta did not correlate significantly 

with APGAR score, neonatal head circumference or 

neonatal length.  However, there was significant 

correlation between the placental thickness and the 

weight of the placenta (P < 0.000, r = 0.419), which 

mean that increased thickness of placenta is associated 

with large fetal weight and decreased fetal length.  

 Ohagwu et al. [13] reported an average 

placental thickness of 3.0 cm while Borton [10] reported 

a range of 2 cm to 4 cm.   Yetter [15] gave the term 

placental thickness range of 2.0 cm to 2.5 cm.  The 

average placental thickness for the present study is 

lower than that of Ohagwu et al. [13] but in agreement 

with the reports of Yetter [14] and Borton [10].  

However, the minimum placental thickness is lower than 

the minimum value of Yetter [14] and Borton [10], while 

the maximum value is above that of Yetter [14] but 

lower than that of Borton [10].   

 The significant correlation between the placental 

thickness and placental weight and placental weight with 

neonatal weight suggests that factors that affect the 

thickness of the placenta may have an indirect effect on 

the weight of the fetus and foeto-placental ratio.  

Placental thickness may give an indication of the amount 

of substances (nutrients, gases) that are exchanged 

between the fetus and the mother.  Factors that affect 

placental thickness include nutrition, maternal genetics, 

maternal hemoglobin concentration gain and altitude. 

 Placentae less than 2.5 cm thick are associated 

with intrauterine growth retardation of the fetus while 

placentae more than 4 cm thick may be associated with 

maternal diabetes mellitus, foetal hydrops and 

intrauterine foetal infections [16]. 

Conclusion 

 In this study, there was a strong relationship 

between the placenta and the fetus suggesting that the 

well-being of the fetus is highly dependent on the 

placenta since it serves as a link between the mother 

and the developing fetus for nutritional support, 

excretory functions as well as immunological and 

hormonal support.  Large placentae provide a large 

surface area for the exchange of substances from the 

mother to the fetus resulting in high fetal weight, length. 

The best indicator of fetal weight is gestational age.  

Critical examination of the placenta and umbilical cord 

immediately after delivery should be used to determine 

the well-being of the baby. 
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