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Morphofunctional changes of the placenta in pregnant women with 
GDM

Morphofunctional changes of the placenta during the gestational 
period may be influenced by the pathological condition of Gesta-
tional Diabetes Mellitus. From this perspective, this chapter will 
address this theme as a way to evaluate the placental differenc-
es caused by this pathology.
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Introduction 

The placenta (Figure 1) is a maternal-fetal organ 

that separates the fetus from the endometrium. 

It has a generally circular aspect, which gives the 

placenta a discoid form. It has a diameter 

ranging from 15 to 20 cm and the thickness 

varies from approximately 1.5 to 2 cm. 1 

 

 

Figure 1. The Placenta Addapted froom 2 

 

The growth in size and thickness ranges from the 

implantation of the blastocyst with consequent 

formation of the sinciciotrophoblast until it 

reaches between the 18th and 20th week, 

reaching around 500g3 or approximately one 

sixth of the weight of the fetus and covering 15% 

to 30% of the deciduous4. It is a vital organ for 

the survival of the fetus, as it is responsible for 

fetal blood oxygenation, synthesis and secretion 

of hormones, as well as the transport of 

nutrients, antibodies, electrolytes and gases3. 

Placental Physiology 

The placenta has two faces (Figure 2), a fetal 

one formed by the corion, with smooth and shiny 

aspect, has the internal surface covered by 

amnio where the insertion of the umbilical cord 

is located and a maternal face (Figure 2) with the 

surface divided into lobes or cotyledons, of wine 

color that with the passing of pregnancy presents 

deposits of physiological calcium5. 

According to Moore4, the placental membrane 

consists of four extrafetal tissues, which lie 

between maternal blood and the fetal blood. 

These tissues are the synciciotrophoblast, 

cytotrophoblast, the connective tissue of villi and 

endothelium of fetal capillaries. With the 

advance of pregnancy and consecutively the 

continuity of the maturation process of the 

placenta, changes occur in this membrane that 

give it a slender aspect due to the decrease in its 

thickness. This is because cytotrophoblast cells 

end up disappearing from this surface, leaving 

only occasional fragments of the 

synciciotrophoblast. With this the placental 

membrane passes to have three layers of tissue 

in its greatest extent and with the tendency to 

become thinner and thinner, decreasing the 

distance between fetal blood and maternal 

blood. The sinciciotrophoblast of villi comes into 

contact with the endothelium of fetal capillaries 

forming a vasculosynccial membrane. These 

villous projections, called chorionic villi, form the 

fetal component of the placenta that invadethe 

deciduous (maternal component of the placenta) 

increasing the intervillous space, which is 

divided into compartments by placental septa, 

where maternal blood is arranged for exchanges 
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between the mother and the conceptus. The 

nuclei of the sinciciotrophoblast tend to group 

and form syncytial nodes, which stand out from 

the tissue becoming free in the intervillous space 

and falling into the maternal circulation, being 

rapidly degraded. Near the end of pregnancy a 

fibroid material is formed on top of villi, which 

decreases the intensity of exchanges between 

the mother and the fetus, but which is only a 

physiological event that indicates the aging of 

the placenta. 

 

 

 

Figure 2. Two faces of placenta. Source: Author 

 

Pathophysiology of placental involvement 

For the conceptus to develop normally it is 

important that all the structures that make up the 

placenta can evolve successfully in each phase 

of pregnancy to ensure the proper functioning of 

the organ6. However, during pregnancy the 

pregnant woman is susceptible to numerous 

health problems that may even cause changes 

in the placenta, as in Gestational Diabetes 

mellitus that causes damage both in 

macroscopic and microscopic levels, besides 

reaching the fetus7 being among the outcomes 

fetal anomalies, growth imbalance and long-term 

complications such as obesity and damage to 

neuropsychomotor development8. 

Gestational diabetes mellitus is one of the most 

prevalent metabolic disorders in pregnancy9 and 

consists of the development of glucose 

intolerance due to a deficiency in insulin 

effectiveness that is detected for the first time 

during pregnancy10 and is accompanied by an 

increase in perinatal complications such as 

macroemia , shoulder dystocia and brachial 

plexus palsy11. 

Due to its location and maternal-fetal interaction, 

the placenta is exposed to all metabolic and 

endocrine disorders resulting from gestational 

diabetes12. Gestational diabetes presents with 

chronic hyperglycemia that tends to return to 

normality after delivery. During this period of 

persistent hyperglycemia there are changes in 

the placenta that are macroscopically seen with 

the increase in the diameter, thickness and 

weight of the organ, leading to increased 

placental weight:fetal weight ratio.   

 According to Prieto Sanchez13 and cited 

by Prieto-Gómez7 the increase of the organ is 

related to the increase in collagen IV deposition, 

an event that by increasing the thickness of the 
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placental membrane also increases the distance 

between fetal circulation and maternal 

circulation. This distancing, in turn, becomes the 

obstacle for impairing placental perfusion and 

transplacental exchanges, since gases and 

nutrients need to spread over a larger surface, 

this decreases the pressure of O2 in the fetus 

and installs a state of chronic hypoxia post 

placental (since the pO2 of the maternal blood is 

not altered) leading to an increase in TNF - α and 

VEGF that stimulate fetoplacental angiogenesis 

that occurs associated with changes in 

endothelial cells and pericites, thus resulting in 

an endothelial hyperproliferation and thickening 

of the basal membrane,according to Figure 3. 

 

Figure 3. Influence of hypoxia on VEGF Source: Author 

 

The increase in VEGF due to gestational 

diabetes is also related to the loss of vascular 

integrity due to the loss of adhesion molecules14, 

similar to what occurs in pregnant women with 

type 1 Diabetes Mellitus, contributing to 

increased vascular and paracellular permeability 

due to loss of connections between cells, but 

without compromising the shape and caliber of 

vessels , in addition to providing the installation 

of a pro-inflammatory environment in the 

placenta. From this, it can be affirmed that 

hyperglycemia affects the quality of gas 

exchange due to changes in the placenta level 

by altering the available surface for exchanges 

between mother and fetus15.It is also seen that 

postplacental hypoxia favors the occurrence of 

non-branching angiogenesis, where there is a 

greater longitudinal growth of the vessels, rather 

than a biphasic process that would create a 

dense vascular network as in a normal 

pregnancy.   

According to Reis16, vascularization occurs due 

to the growth of villi. In a normal pregnancy, the 

villous tree presents an increase in the number 

of intermediate and terminal villi, however, in 

gestational diabetes, a predominant increase in 

immature villi that weakens placental function is 

seen, also hindering the exchange between 

mother and fetus. This hyperproliferation is also 

seen as an adaptation to the low supply of 

nutrients resulting from thickening of the 

placental barrier and decreased vascularization. 

This adaptation of the placenta facilitates the 

passage of glucose, which is in excess due to 

maternal hyperglycemia.         



Lisandra da Silva Lima et al., IRJOG, 2020 3:30 

IRJOG: https://escipub.com/international-research-journal-of-obstetrics-and-gynecology/        5

Due to this excess of glucose available to the 

fetus, macrosomia is a frequent finding in 

mothers with gestational diabetes16, since 

glucose also has growth factor function resulting 

in fetuses overweight for gestational age when 

compared to normal fetuses, besides causing 

fetal hyperinsulinemia due to hyperplasia of beta 

cells of the fetus pancreas with consequent 

increase in insulin secretion17,18,19  and increased 

anabolic metabolism, contributing even more 

with fetal macrosomia20. 

Prieto-Gómez13 also mentions that the stroma 

between villi is emaciated and that there is also 

an increase in Hofbauer cells, cells responsible 

for the synthesis of leptin, tumor necrosis factor 

alpha and interleukins, which are molecules with 

insulin-antagonistic activity responsible for 

changes in metabolic and endocrine functions of 

the placenta.        

Edema can be justified by the extravasation of 

fluid from the large number of immature blood 

vessels in villi 21,22. El-Sawy23 in his 2018 study 

also draws attention to a difference in vessel 

thickness when compared with healthy mother 

placentas, in addition to the presence of fibrinoid 

thrombi in most vessels, increased number of 

syncytial nodes, proliferation of cytotrophobic 

cells, fibrinoid necrosis, stromal fibrosis and 

hyalinized areas and occasional areas of 

calcification.       

In 2000 Calderon12 conducted a study relating 

the White Clinical classification and the 

Histopathology of Placentas of Pregnant Women 

with the three types of diabetes mellitus, 

identifying 22 alterations that were grouped by 

thepatologista  according to etiopathogenesis as 

inflammatory, proliferative, degenerative and 

circulatory lesions. 

 

Circulatory injuries 
cystoid degeneration, intima edema, interstitial haemorrhage, congestion, and subcorial 

infarction. 

Degenerative lesions villous edema, ville or intervillous fibrosis, calcification, and focal hyaline degeneration. 

Proliferative lesions dysmaturity, hyperplasia of Hofbauer cells, chorioangiosis and syncytial nodes. 

Inflammatory lesions vilite e amnionite focal. 

Other injuries 
"ghost cells" or cellular debris, two vessels, endarteritis, duplicate membrane and cord 

haemorrhage 

Histological changes cited by Calderon12 

 

These conditions have been observed in several 

cases of pregnancy associated with diabetes but 

the data obtained are not statistically significant 

to prove that these lesions are pathognomonic of 

gestational diabetes24 , but blood glucose control 

during pregnancy is usually associated with 

normal placentas in histology25,26 , so early 

diagnosis prevents the onset of complications 

typically associated with Gestational 

Diabetes27,28.  

Conclusion 

Due to its location and its anatomical 

relationships the placenta is subject to the 

metabolic and endocrine effects of gestational 

diabetes mellitus. Maternal hyperglycemia 

causes an increase in the length, thickness and 

diameter of the placenta, due to mechanisms still 

unknown. This alteration causes hypoxia in the 

fetus by increasing the distance between 

maternal circulation and fetal circulation. 

Hypoxia stimulates angiogenesis and 

hyperproliferation of chorionic villi that result in a 

large number of fragile vessels and immature villi 
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that justify the weakness of placental function 

and vascular disorders visualized in histology. 

As much as these lesions are frequently 

observed, it is not possible to affirm that they are 

pathognomonic findings of Gestational Diabetes 

mellitus, but blood glucose control is usually 

associated with histologically normal placentas 

or with lighter lesions compared to what occurs 

in persistent hyperglycemia of decompensated 

diabetes. 
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