
 Placenta 



 

 

The placenta is the organ responsible for providing     
endocrine secretions and selective transfer of substances 
to and from the fetus. 

 

 It serves as an interface between the mother and 
developing fetus.  

 

Understanding the development of the placenta is 
important, as it is the placental trophoblasts that are 
critical for a successful pregnancy. 

 





Embryological development 

• After fertilization, the zygote enters the uterus in 3–5 days and 

continues to divide to become the blastocyst. 

• Implantation of the blastocyst starts on day 7 and is finished by day 
11: 

• the inner cell mass of the blastocyst forms the embryo, yolk sac, 

and amniotic cavity 

• the trophoblast forms the future placenta, chorion, and 

extraembryonic mesoderm. 

• When the blastocyst embeds into the decidua, trophoblastic cells 

differentiate and the embryo becomes surrounded by two layers of 

trophoblasts: 

1. • the inner mononuclear cytotrophoblast 

2. • the outer multinucleated syncytiotrophoblast. 



 

 

 

• The invading trophoblast penetrates endometrial blood vessels 

forming intertrophoblastic maternal blood-filled sinuses (lacunar 

spaces). 

• Trophoblastic cells advance as early or primitive villi, each 

consisting of cytotrophoblast surrounded by the syncytium. 

• These villi mature into secondary and 3° villi, and the mesodermal 

core develops to form fetal blood vessels (completed by day 21). 



• On days 16–17, the surface of the blastocyst is covered by 

branching villi which are best developed at the embryonic pole: 

the chorion here is known as chorionic frondosum; the future 

placenta develops from this area. 

• Simultaneously, the lacunar spaces become confluent with one 

another and, by weeks 3–4, form a multilocular receptacle lined 

by syncytium and filled with maternal blood: this becomes the 

future intervillous space 



 

• With further growth of the embryo the decidua capsularis 

becomes thinner, and both villi and the lacunar spaces in the  

decidua are obliterated, converting the chorion into chorionic 

leave. 

• The villi in the chorionic frondosum show exuberant division and 

subdivision, and with the accompanying proliferation of the 

decidua basalis, the future placenta is formed. 

• This process starts at 6wks and the definitive numbers of stem 

villi are established by 12wks. 



 

 

 

Placenta: later  development 

Placental growth continues to term. 

• Until week 16, the placenta grows both in thickness and 

circumference due to growth of the chorionic villi with 

accompanying expansion of the intervillous space. 

• After 16wks growth occurs mainly circumferentially. 



Placental villi 

• Functional units of the placenta. 

• There are 60 stem villi in human placenta with each cotyledon 

containing 3–4 major stem villi. 

• Despite their close proximity (0.025mm), there is no mixing of 

maternal and fetal blood. 

• Placental barrier is made of outer syncytiotrophoblast, which is in 

direct contact with maternal blood, the cytotrophoblast layer, 

basement membrane, stroma containing mesenchymal cells, and 

the endothelium and basement membrane of fetal blood  vessels 



The placenta at term 

• Circular, diameter 15–20cm, thickness 2.5cm at the centre. 

• Weight 500g (ratio of fetal:placental weight at term is about 6:1). 

• Occupies 30% of the uterine wall at term and has two surfaces. 

A. Fetal surface 

• Covered by a smooth, glistening amnion with the umbilical cord 

usually attached at or near its centre. 

• Branches of the umbilical blood vessels are visible beneath amnion 

as they radiate from the insertion of the cord. 

• Amnion can be peeled off from underlying chorion, except at 

insertion of cord. 



B--Maternal surface 

• Rough and spongy appearance, divided into several velvety 

bumps called cotyledons (15–20) by septa arising from the 

maternal tissues. 

• Each cotyledon may be supplied by its own spiral artery. 

• Numerous small greyish spots may be visible on the maternal 

surface representing calcium deposition in degenerated 

areas. 

 



 

Umbilical cord 

• Vascular cable that connects the fetus to the placenta. 

• Varies from 30 to 90cm long, covered by amniotic epithelium. 

• Contains two umbilical arteries and one umbilical vein embedded 

into the Wharton’s jelly. 

• Arteries carry deoxygenated blood from fetus to placenta and the 

oxygenated blood returns to fetus via the umbilical vein. 

• In a full-term fetus, blood flow in the cord is 350mL/min 



Placenta: circulation 

The placental circulation consists of two distinctly different 
systems—the uteroplacental circulation and the fetoplacental 
circulation. 

Uteroplacental circulation 

• Uteroplacental circulation is the maternal blood circulating 

through the intervillous space . 

• Intervillous blood flow at term is estimated to be 500–600mL/min, 

and blood in the intervillous space is replaced 3–4 times/min. 

• Pressure and concentration gradients between fetal capillaries and 

intervillous space favours placental transfer of oxygen and other 

nutrients to the fetus. 



Arterial system 

• Spiral arteries respond to the increased demand of blood 
supply to the placental bed by becoming low-pressure, high-
flow vessels. 

• They become tortuous, dilated, and less elastic by 
trophoblastic invasion, which starts early in pregnancy and 
occurs in two stages: 

• in first trimester, the decidual segments of the spiral 
arterioles are structurally modified 

• in second trimester, second wave of trophoblastic invasion 
occurs, resulting in invasion of myometrial segments of 
spiral arteries. 

Failure of this physiological change, particularly second wave of 
trophoblastic invasion, is implicated in development of pre-
eclampsia and intrauterine growth restriction. 



Venous system 

• Blood entering the intervillous space from the spiral artery 
becomes dispersed to reach the chorionic plate and gradually the 
basal plate, being facilitated by mild movements of villi and 
uterine contractions. 

• From basal plate, uterine veins drain the deoxygenated blood. 

• Venous drainage only occurs during uterine relaxation. 

• Spiral arteries are perpendicular and veins are parallel to uterine 

wall, making large volumes of blood available for exchange at the 

intervillous space even though the rate of flow is decreased during 

contraction, i.e. the veins are blocked for a longer time to allow 

pooling of blood in the retroplacental area. 



Fetoplacental circulation . 

• Two umbilical arteries carry deoxygenated blood from the fetus 

and enter the chorionic plate underneath the amnion. 

• Arteries divide into small branches and enter the stem of the 

chorionic villi, where further division to arterioles and capillaries 

occurs. 

• The blood then flows to the corresponding venous channel and 

subsequently to the umbilical vein. 

• Maternal and fetal bloodstreams flow side by side, in opposite 

directions, facilitating exchange between mother and fetus. 



Placenta: essential functions 

The placenta is directly responsible for mediating and/or 
modulating the maternal environment necessary for 
normal fetal development. 

Principal functions of the placenta 

1. • To anchor the fetus and establish the fetoplacental 
unit. 

2. • To act as an organ for gaseous exchange. 

3. • Endocrine organ to bring the needed changes in 
pregnancy. 

4. • Transfer of substances to and from the fetus. 

5. • Barrier against infection. 



The placenta as an endocrine organ 

    As an active endocrine organ, the placenta produces a number of 

hormones, growth factors, and cytokines.  

    The production of human chorionic gonadotrophin (hCG), 
oestrogens, and progesterone by the placenta is vital for the 
maintenance of pregnancy. 

hCG 

• Primarily produced by syncytiotrophoblasts. 

• Detected from 6 days after fertilization; forms basis of modern 

pregnancy testing. 

• Concentrations reach a peak at 10–12wks gestation, then plateau 

for remainder of the pregnancy. 



The placenta as a barrier 

The placenta acts as a barrier for the fetus against pathogens and the 

maternal immune system. 

A--Infection 

The placenta forms an effective barrier against most maternal 

blood-borne bacterial infections. However, some important 

organisms, such as syphilis, parvovirus, hepatitis B and C, rubella, 

human immune deficiency virus (HIV), and cytomegalovirus 

(CMV) are able to cross it and infect the fetus during pregnancy. 

 



B--Drugs 

Many drugs administered to the mother will pass across the 

placenta into the fetus; exceptions include low-molecular-

weight heparin (LMWH). Some drugs may have little effect on 

the fetus and be considered ‘safe’ (e.g. paracetamol), but 

others (e.g. warfarin) may significantly affect development, 

structure, and function of the fetus—a process known as 

teratogenesis   

Before prescribing any drug to a pregnant woman it is the 

prescriber’s obligation to ensure it is considered safe for stage 

of pregnancy. 



Placental transfer 

Although the placenta acts as a barrier to most substances, it allows 

exchange of gases, transfer of fetal nutrition, and removal of waste 

products in a highly effective manner. Speed of exchange and 

concentration of substance exchanged depends upon: 

• Concentration of the substance on each side of the placenta. 

• Molecular size. 

• Lipid solubility. 

• Ionization. 

• Placental surface area. 

• Maternofetal blood flow. 



 A low-molecular-weight lipid-soluble substance with a high 

concentration gradient across the placenta, for example, will 

be transferred quickly to the fetus. Actual transfer occurs by 

simple diffusion, facilitated diffusion, active transport, 

and/or endocytosis 

 




