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ABSTRACT 

BACKGROUND 

The placenta is a fetomaternal organ with important metabolic, endocrine and immunologic functions besides being responsible 

for nutrition, respiration and excretion for the foetus. It is the most accurate record of infant's prenatal experience. Placental 

examination reflects prenatal factors and postnatal foetal outcomes. 

 

MATERIALS AND METHODS 

In the present study, 150 full-term placentas were studied morphologically in which 50 placentae were collected from normal 

mothers, 50 were from mothers with diabetes and 50 were from mothers with sickle cell disease. Placentae were examined for 

shape, weight, volume with surface area, number of cotyledons and attachment of umbilical cord. 

 

RESULTS 

Cotyledon count was significantly higher in placentas of diabetic cases. The most common shape of the placenta was discoidal 

in both normal cases (68%) and in mothers with diabetes (48%). The triangular shape of placenta was significantly higher in 

cases of diabetes (16%) in comparison to normal placentas (4%). Irregular shape was found in only 6% of normal placenta, 

while it was 10% in cases of diabetic cases, which was significantly higher. Attachment of umbilical cord was found most 

commonly as central in normal cases (32%), while as eccentric in diabetic cases (34%). Marginal attachment of umbilical cord 

was found significantly higher in cases of diabetes (30%) in comparison to normal placenta (16%). The weight of placenta was 

significantly higher in cases of diabetes (mean 545.64 gm) in comparison to normal subjects (mean 468.88 gm). The mean 

volume of placenta was also significantly higher in cases of diabetes (mean 700.20 mL) in comparison to normal subjects (mean 

576.44 mL). The placental surface area was also affected by diabetes and it was found higher 22 (mean 318.82 cm) than normal 

subjects (mean 273.12 cm). 

 

CONCLUSION 

The present study indicated that diabetes and sickling adversely affects gross placental parameters. This might be the probable 

reason behind worst foetal outcome in mothers with diabetes and sickling. Placental examination reflects prenatal factors and 

postnatal foetal outcomes. 
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BACKGROUND 

The placenta is a complex foetal organ that fulfils pleiotropic 

roles during foetal growth. It is the most accurate record of 

infant's prenatal experience.1 Placenta is a fetomaternal 

organ with important metabolic, endocrine and immunologic 

functions besides being responsible for nutrition, respiration 

and excretion for the foetus. As per Crawford et al, the 

human placenta provides a paradox, since it is one of the 

most readily available structure for examination and yet it is 

one of the least known.2 Acting as a barrier, it has a role in 

protecting the foetus from noxious agents. 

Placenta being a foetal organ shares the same stress 

and strain to which the foetus is exposed. Thus, any disease 

process affecting the mother and foetus also has a great 

impact on placenta. Pregnancy complications like 

hypertension, sickling or gestational diabetes are reflected 

in the placenta in a significant way macroscopically. Diabetes 
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complicates 1-3% of all pregnancies.3,4 Many numbers of 

structural and functional changes occurs in placenta with 

diabetes. The changes depends on glycaemic control quality, 

treatment modality and time duration of exposure to 

diabetes. Infants born to diabetic mothers tend to be large 

for gestational age and have a 2-fold increase in the 

incidence of being born with a major anomaly.5 Likewise, 

neonatal morbidity is increased as a direct result of foetal 

macrosomia and congenital malformations associated with 

maternal diabetes.6,7 Diabetes adversely affects both foetal 

and placental outcome. The present study comprises of 

morphometric analysis of normal, sickling and diabetic 

placenta and their correlation. If this disease is diagnosed at 

an early stage by blood sugar, urea test and clinical 

examination, added precaution can be instituted during 

antenatal period and labour to reduce the further risk to 

mother and foetus. 

 

MATERIALS AND METHODS 

In the present study, 150 full-term placenta cases were 

collected from patients attending Department of Obstetrics 

and Gynaecology in tertiary care hospital of medical college, 

Raipur from Chhattisgarh region. Out of these, 50 were 

collected from normal mothers (having normal haemoglobin 

level), 50 were collected from mothers who were diagnosed 

for sickle cell anaemia and 50 from diabetic mothers. In each 

case, placenta was washed with normal saline and studied 

morphologically for weight using weighing machine and 

diameter using Vernier calliper scale. Volume of placenta 

was measured by volume displacement method. Shape of 

the placenta was observed and classified as oval, rounded, 

discoid or irregular. The attachment of umbilical cord was 

noted and classified as central, marginal or others. Maternal 

surface was examined for the number of cotyledons. The 

morphometric parameters were analysed statistically with 

Anova test. 

 

RESULTS 

The most common shape of the placenta was discoidal in all 

normal cases (68%) in mothers with diabetes (48%) and 

placentae of sickling mothers (50%). The second most 

common shape of the placenta was oval and it was found 

significantly higher in mothers with sickle cell disease (32%) 

than in normal cases (22%) (p value <0.05). The triangular 

shape of placenta was significantly higher in cases of 

diabetes (16%) in comparison to normal placentae (4%), 

whereas it was less in sickled placentae (6%) (p value 

<0.05). Irregular shape was found in only 6% of normal 

placenta, while it was 10% in cases of diabetic cases and 

16% in sickled placentae, which was significantly higher (p 

value <0.05). 

The number of cotyledon was found to be significantly 

higher (19.16 ± 4.21) in placenta of diabetic cases in 

comparison to normal placentae (17.13 ± 3.62), whereas no 

change was observed in cotyledon count in placentas of 

sickling cases. 

Attachment of umbilical cord was found most commonly 

as central in normal cases (32%), while eccentric in diabetic 

cases (34%) and near centre in sickling cases (36%). 

Marginal attachment of umbilical cord was found 

significantly higher in cases of diabetes (30%) and in sickling 

(26%) in comparison to normal placenta (16%) (p value 

<0.05). 

The weight of placenta was significantly higher in cases 

of diabetes (545.64 ± 88.03 gm) in comparison to normal 

subjects (468.88 ± 42.49 gm) and was significantly lower in 

cases of sickling (438.08 ± 45.22 gm) (p value <0.05). The 

mean volume of placenta was also significantly higher in 

cases of diabetes (700.20 ± 100.45 mL) in comparison to 

normal subjects (576.44 ± 119.39 mL) and significantly 

lower in case of sickling cases (mean 502.06 ± 148.71 mL) 

(p value <0.05). The placental surface area was also 

affected by diabetes and it was found higher (318.82  ± 

45.19 cm) than normal subjects (273.12 ± 42.53 cm), 

whereas it was found lower (262.14 ± 52.43 cm2) in sickling 

placentae in comparison to normal subjects (273.12 ± 42.53 

cm2) (p value <0.05). 

 

 
Graph 1. Number of Cotyledons 

 

 
Graph 2. Shape of Placenta 

 

 
Graph 3. Attachment of Umbilical Cord 
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Graph 4. Weight of Placenta 

 

 
Graph 5. Volume of Placenta 

 

 
Graph 6. Surface Area of Placenta 

 

 
Figure 1. Discoidal Shape Having Eccentric 

Attachment of Umbilical Cord in Normal Placenta 
 

 
Figure 2. Discoidal Placenta having Marginal 

Attachment of Umbilical Cord in Diabetes Cases 
 

 
Figure 3. Irregular Placenta with Eccentric 

Attachment of Umbilical Cord in Sickling Cases 
 

DISCUSSION 

The present study showed that the placental outcomes were 

grossly affected by concurrent diabetes and sickling. The 

mean weight of placenta was found to be significantly higher 

in placenta of diabetic cases (545.64 ± 88.03 gm), but it is 

significantly reduced in placenta of sickling cases (438.08 ± 

45.22 gm) (Graph 4). Hosemann et al in his study of normal 

term pregnancy found the placental weight of 400-1000 

grams, whereas Wigglesworth et al found placental weight 

to be 360-570 grams.8,9 One of the characteristic features of 

a placenta in gestational diabetes is its increased weight, 

which is accompanied by enlarged surface areas of 

exchange on the maternal (syncytiotrophoblast) and foetal 

(endothelium) side.10 In placentae with gestational diabetes, 

the inflammatory molecules concentration increases due to 

dysregulation of vascular, metabolic and inflammatory 

pathways resulting in increase in weight of placenta.11 

Varastehpour et al demonstrated an accumulation of ω-3 

fatty acids in placenta of offspring of GDM mothers with 

increased adiposity at birth.12 

The volume and surface area were also significantly 

higher in placenta of diabetic cases (700.20 ± 2100.45 mL 

volume and 318.82 ± 45.19 cm surface area) in comparison 

to normal placentas (576.44 ± 119.39 mL volume and 

273.12 cm ± 42.53 cm surface area) (Graph 5). These 
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findings are in concurrence with the study of Desoye G et al 

and Fox.13,14 Brinkman et al also elaborated similar results 

(3). One leading hypothesis is that increased TNFα, leptin 

and resist in contribute to enhancing insulin resistance in the 

GDM mother causing rise in placental surface area and 

volume.15 The volume and surface area were also 

significantly lower in placenta of sickling cases (502.06 ± 

148.71 mL volume and 262.14 ± 52.43 cm2 surface area) 

(Graph 6). These findings are in concurrence with the study 

of Fox and Udainia et al.16,17 

The cotyledon count was found to be significantly 

higher in placenta of diabetic cases (19.02 ± 4.21) in 

comparison to normal subjects (17.16 ± 3.82) (Graph 1). No 

change was observed in cotyledon count in placentas of 

sickling cases as compared to normal. Similar findings were 

also reported by Thomson.18 

Attachment of umbilical cord was found most commonly 

as central in normal cases (32%), while as eccentric in 

diabetic cases (34%). Marginal attachment of umbilical cord 

was found significantly higher in cases of diabetes (30%) in 

comparison to normal placenta (16%) (p value <0.05) 

(Graph 3). 67.1% eccentric insertion, 21.1% central 

insertion and 10.5% marginal insertion. It was found most 

commonly near centre in sickling cases (36%). 

Pretorius also reported central insertion of umbilical 

cord in normal placenta (34%).19 This may be due to 

blockage of circulatory system by sickle-shaped RBCs 

resulting in decrease in oxygen availability to tissues beyond 

the blockage. 

The most common shape of the placenta was discoidal 

in both normal cases (68%) and in mothers with diabetes 

(48%) (Graph 2). Similar finding is observed by Kalousek et 

al.20 The triangular shape of placenta was significantly 

higher in cases of diabetes (16%) in comparison to normal 

placentas (4%) (p value <0.05). Irregular shape was found 

in only 6% of normal placenta, while it was 10% in cases of 

diabetic cases, which was significantly higher (p value 

<0.05). The reason behind this finding is that diabetes alters 

the growth of placentae in beginning of gestation and it has 

long-term effect as diabetes buffers excess maternal glucose 

and increases vascular resistance. 

The most common shape of the placenta was discoidal 

in mothers with sickle cell disease (50%) (Graph 2). 

Pretorius also found discoidal shape as commonest in normal 

placenta (60%).19 The irregular and oval-shaped placentae 

were found more common in sickling cases in comparison to 

normal mothers placentae. This finding maybe due to 

disturbance in maternal circulation due to sickle-shaped 

RBCs. 

 

CONCLUSION 

The present study comprises of morphometric analysis of 

diabetic, sickling and normal placentae and their correlation. 

Placental coefficient can help to assess the severity of the 

toxaemia of pregnancy. Diabetes and sickling adversely 

affects both foetal and placental outcome. If this disease is 

diagnosed at an early stage by blood sugar, urea test and 

clinical examination, added precaution can be instituted 

during antenatal period and labour to reduce the further risk 

to both mother and foetus. 
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