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Placenta: i-is video ' video
It is a Fetomaternal structure o= -0 e oo e

Formed by the beginning of the 4th month. .0 i ks oo s s
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It is the primary site for exchange of gases and nutrients between the mother and the fetus.

Formation of Placenta forms at the site of implantation

Fetal Part

Maternal Part

- Villous Chorion:
It is the bushy area at the embryonic pole

Its villi are more in number, enlarged and
branch profusely

- Decidua Basalis: part of the decidua deep
to the conceptus. conceptus = Zygote

- Decidua Gravid Endometrium: it is the
functional layer of the endometrium during
pregnancy which is shed after parturition.

Decidua basalis

frondosum

Fused decidua parietalis,
chorion laeve and amn

Placenta

Full Term Placenta just before birth

el sy ) e s e s Lo LS cas s g e U9 Vs e Discoid in shape. Weighs (500 — 600)g
:Has two surfaces

Fetal Surface

Maternal Surface

1. Smooth because it is covered with the
amnion.
2. The umbilical cord is attached to its center.
3. The chorionic vessels are radiating from
theumbilical cord

Rough. Formed of (15 —20) irregular convex
areas (Cotyledons) '« ) which are separated
by grooves (placental septa). = o clete v s
Each cotyledon is covered by a thin layer of
decidua basalis.«lels ) sha

FETAL SURFACE OF PLACENTA

Cotyledon  Decicua basalis
! ramvid

MATERNAL SURFACE OF PLAGENTA
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https://youtu.be/bped-RVWsLk
https://youtu.be/bQioHx12JuY
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- Structure of a Cotyledon: consists of two or more stem villi with their many branch villi.

It receives (80-100) maternal spiral arteries that enter the intervillous spaces at regular intervals

- Intervillous Space: large_blood filled spaces which are freely communicating
They receive spiral arteries from the lacunae in the syncytiotrophoblast. The spaces are drained
through endometrial veins. Both arteries and veins pass through pores in the cytotrophoblastic

shell.

Placental Circulation

Fetal Placental Circulation

Maternal Placental Circulation

Two Umbilical Arteries:

Carry poorly oxygenated blood from the fetus
to the placenta.

within the branch chorionic villi, they form:
Arterio-capillary venous network:

It brings the fetal blood extremely close to the
maternal blood.

The well oxygenated fetal blood in the
capillaries passes into veins accompanying the
chorionic arteries.

At the umbilical cord, they form the

One Umbilical Vein.

80 —100 spiral endometrial arteries discharge
into the intervillous space. The blood is
propelled in jet like fountains by the maternal
blood pressure.

The pressure of this entering blood is higher
than that in the intervillous space.

It forms a roof of the space. As the pressure
dissipates, the blood flows slowly around the
branch villi.

Exchange of metabolites and gases with the
fetal blood. As the pressure decreases, the
blood flows back from the chorionic plate and
enter the endometrial veins to the maternal
circulation.
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Placental Membrane:

It is a composite thin membrane of extra fetal tissues which separates the fetal and maternal
bloods.

Up to 20 weeks, it is composed of 4 layers:

1. Syncytiotrophoblast.

2. Cytotrophoblast.

3. Connective tissue of the villus.
4. Endothelium of fetal capillaries.

At full term it becomes thinner and composed of 3 layers only:

1. Syncytiotrophoblast.
2. Connective tissue.

3. Endothelium of the capillaries.
At some sites, the syncytio comes in direct contact with the endothelium of the capillaries and
forms Vasculo-Syncytial placental membrane.

Feto-placental circulation.

Fetal capillaries
maternal blood pools

Umbilical
vein

FUNCTIONS OF THE PLACENT

1-Metabolic

-Synthesis of: Glycogen, Cholesterol and Fatty Acids.
-They supply the fetus with nutrients and energy.

2-Transportation

-Exchange of 02, CO2 and CO is through simple diffusion.
Gases -The fetus extracts (20 —30) ml of O2/minute from the maternal blood.

Nutrients & -Water, Amino acids, Carbohydrates, Vitamins and Free Fatty Acids are
Electrolytes: rapidly transferred to the fetus.




Maternal
Antibodies

-Maternal immunoglobulin G gives the fetus passive immunity to some
infectious diseases (measles, small box) and not to others (chicken box).

Drugs & Drug

-They cross the placenta by simple diffusion.

metabolites -They can affect the fetus directly or indirectly by interfering with placental
metabolism.
Hormones -Protein hormones do not reach the embryo in sufficient amounts.

some of these hormones (Thyroxine & Testosterone which may cause
masculinization of a female fetus) can cross the placental membrane.

Waste products

-Urea and uric acid pass through the placental membrane by simple
diffusion.

3-Endocrine Synthesis

Progesferone Maintains pregnancy if the corpus luteum is not functioning well.
Es’rrogen Stimulates uterine growth and development of the mammary glands.
hCS or Hpl -A growth hormone that gives the fetus the priority on maternal blood
glucose.
-It promotes breast development for milk production.
hCG Maintains the corpus luteum and used as indicator of pregnancy.

Drugs that can cross the placental membrane:
e Fetal drug addiction can be due to some drugs as Heroin,

e All sedatives and analgesics can affect the fetus to some degree.
e Drugs used for management of labor can cause respiratory distress to the newborn.

Mechanism of transportation
the transportation through the placental membrane is by one of the following mechanism:
e Simple (passive) diffusion
Depends on difference in pressure.
e Active transport
Requires energy.
e Facilitated transport
Through electrical discharge.

e Pinocytosis

The material engulfer is a small sample of extracellular fluid.




Anomalies of Placenta:

depends on structure (Placenta Accreta) or position (Placenta Percreta & Previa)

Placenta Accreta Placenta Percreta Placenta Previa
Abnormal Absence of e el 2 L | The blastocyst is implanted close to
chorionic villi with partial S (thsd) st oy overlying the internal uterine os.
or complete absence of | Chorionic villi penetrate the | ¢ j5 associated with late pregnancy
the decidua basalis. J< . | myometrium to the bleeding.
desl perimetrium. Delivery is through Cesarean

T'he most common presentmg SECHON, ikl 16wl Aot s 03 € s o 15
sign of these two anomalies IS | s sleal 4l oy ity (o€ 4ld cualls 136 55 5l

trimester bleeding. Jesl deSi e | o uail iyl

Placenta percreta
Uterine cavity

Chorionic villi

Ovary

Endometrium

Placenta previa
Myometrium

Internal os of uterus
Perimetrium

Hemorrhage

External os of uterus

Vagina

Fate of Placenta: «wi. . ooy sy e el &8 ) o) se

The strong uterine contractions that continue after birth compress uterine blood vessels to limit
bleeding and cause the placenta to detach from the uterine wall (within 15 minutes after birth of

the infant). U <3 seaw il i Lo daki 613 Y 4ldS @l 3 dapdall of B lall 50

Fetal Circulation video


https://youtu.be/40WbigAvkZ0

Fetal Cardiovascular system is designed:

1-To serve prenatal needs.

2-To permit modifications at birth, which establish the neonatal circulation.

Important structures in transitional circulation

Ductus venosus

Ductus arteriosus

Foramen ovale

Umbilical cord
contains two arteries
and one vein.

Blood reaches and
leaves fetus through the
umbilical cord.

Highly oxygenated blood passes form
placenta to the umbilical vein.

e

Half of this blood reaches IVC
through Ductus venosus.

The other half pass through liver
sinusoids and then to IVC.
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Blood of the IVC reaches the right atrium,

then left atrium through the Foramen Ovale.
crista dividens (Lower border of septum secundum)
Uesponsihle for directing the blood to “left atrium”

Then to the left ventricle to the
and to aortic arch to supply head and
neck, brain, cardiac muscle and upper limbs.
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Small amount of highly oxygenated blood in
right atrium mixes with venous blood of SVC
passes to right ventricle.
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Then to pulmonary artery then to Ductus Arteriosus
(between arch of aorta & L pulmonary artery) to the
-> fetal body.
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Then back to placenta via the
umbilical arteries.

of blood going to the liver
sinusoids or the Ductus
venosus.

Superior
vena cava

Arch of aorta

arteriosus

Pulmonary
k

Pulmonary
veins

Valve of oval
foramen

Left hepatic vein

Ductus venosus

Descending aorta

Sphincter

Oxygen saturation of blood

Portal

vein - High oxygen content
Umbilical vein
. Medium oxygen content

Umbilicus . Poor oxygen content

Umbilical
arteries

Placenta

bladder Internal

iliac artery

Superior vena cava

Pulmonary

Crista dividens N
veins

Septum
secundum
Valve of oval
foramen

Oval foramen
(indicated by
broken line)

i It is believed that there is a

! valve in the liver at the

i entrance of the umbilical vein.
! This valve controls the amount
I

i
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1. After ligation' of the 2. After Aeration of the lungs at birth:

umbilical cord:
1. Sudden fall of blood pressure in 1. Marked increase in the pulmonary blood flow.
the IVC and the right Atrium. 2. Dramatic fall in pulmonary vascular resistance.
2. The valve 3. Thinning in the wall of the pulmonary arteries.

of the ductus venosus constricts.

3. Chang

es after birth:

1. Clos
A

B

2. Constriction of ductus arteriosus:

ure of foramen ovale: _... 5 el (e @ 6 2 las Lo o e Jis

. Physiological closure(“concomitant of ligation” different in pressure, pressure drop in
right atrium)

. Anatomical closure. requires 3 months”

A. By the end of the first 24 hours (1 day) 20% of the lumen of the ductus is closed.
B. By the end of 48hours (2days) 82% is closed.
C. By 96 hours (4days)100% of the duct is closed.
flaeluy (e ., 320l z a3 constriction of ductus arteriosus s glie cubl
e Bradykinin:

- Itis a substance released from fetal lungs during their initial inflation.

- This substance has a contractile effect on smooth muscles of the ductus
arteriosus.

- The action of this substance appears to be dependant on the high Oxygen saturation
of the aortic blood.
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- When oxygen tension reaches 50 mmHg in the ductus arteriosus it
causes constriction of its smooth muscles.

- During intrauterine fetal life the patency of ductus arteriosus (before birth) is controlled
by the low contents of oxygen in the blood passing through it. So hypoxia“iike having
delivery in high altitude(alhada or himalayas..” and other ill-defined factors keep the ductus
arteriosus patent. c: 3l 8l alli w1 DS (Y Lelad (g st #) e 83 5a ga GiSoal jal) ) s 53V 5l 8

Adult derivatives of fetal vascular structures: important

Umbilical vein Ligamentum teres (in liver holds the antr abdominal wall to the liver)

Umbilical arteries medial umbilical ligaments

Ductus venosus Ligamentum venosum(back of the liver).

Ductus arteriosus Ligamentum arteriosum(hold the pulmo artery w/ arch of aorta, posterior to it the left
recurrent laryngeal nerve in the thorax)

Foramen ovale fossa ovalis. it's Floor=septum premium
it's Margin (Limbus of fossa ovalis)=(septum secundum)




5 Arch of aorta
Superior
vena cava
Ligamentum
arteriosum

We should

Pulmonary trunk

Oval foramen
closed by valve
formed from
septum primum

Pulmonary veins

Right atrium

Inferior
vena cava
Left hepatic vein

Ligamentum
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Posterior layer
of rectus sheath

Parietal peritoneum

Left atrium

Inferior epigastric
vein and artery

Right hepatic vein Arcuate line
! Descending aorta -
Rectus abdominis

Lateral inguinal foss|

Oxygen saturation of blood
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FIGURE 13-47 Neonatal circulation. The adult derivatives of the fetal vessels and structures that become nonfunctional at
Peritoneum coverin

zg::::t:;at shortcireuited the blood during fetal life cease to function, and the pulmonary and systemic circulations become I;sgev;iarl‘ g;/i;\;vnr;f gfg:;;ii[;:?r:\e otk
Summary
Maternal & fetal circulation
ANOMALIES OF PLACENTA
1. Placenta Abnormal Absence of chorionic villi with partial or complete absence of the decidua
Accreta basalis.
2. Placenta Chorionic villi penetrate the myometrium to the perimetrium. The most common
Percreta presenting sign of these two anomalies is trimester bleeding.
3. Placenta The blastocyst is implanted close to or overlying the internal uterine os.
Previa It is associated with late pregnancy bleeding.Delivery is through Cesarean section.
4th month formation of placenta
until 20 w placental membrane composed of 4 layers
at full term placental membrane becomes thinner and composed of 3 or 2 layers only
after birth - Closure of foramen ovale
- Constriction of ductus arteriosus



http://ksumsc.com/download_center/2nd/4-Reproductive%20block/Teams/Embryology/Summary%20maternal%20%26%20fetus%20circulation.pdf

Mcq's
1- During the later stages of pregnancy, maternal blood is separated from fetal blood by the

syncytiotrophoblast only

cytotrophoblast only

syncytiotrophoblast and cytotrophoblast
syncytiotrophoblast and fetal endothelium
cytotrophoblast and fetal endothelium

moow>»

2- The maternal and fetal components of the placenta are

decidua basalis and secondary chorionic villi
decidua capsularis and secondary chorionic villi
decidua parietalis and tertiary chorionic villi
decidua capsularis and villous chorion

decidua basalis and villous chorion

moowy»

3- The intervillous space of the placenta contains

maternal blood

fetal blood

maternal and fetal blood
amniotic fluid

maternal blood and amniotic fluid

moowp»

4-A 26-year-old pregnant woman experiences repeated episodes of bright red vaginal bleeding at week
28, week 32, and week 34 of pregnancy. The bleeding spontaneously subsided each time. Use of
ultrasound shows that the placenta is located in the lower right portion of the uterus over the internal os.
What is the diagnosis?

Hydatidiform mole

Vasa previa

Placenta previa

Placental abruption

Premature rupture of the amniochorionic membrane

TorF

5-Blood of the SVC reaches the right atrium, then left atrium through the Foramen Ovale.

moow>

6- By the end of the first 24 hours after birth ductus arteriosus is closed completely.

7- The umbilical cord Contains one artery and two veins.

8- in Placenta Accreta Chorionic villi penetrate the myometrium to the perimetrium.

9- in Placenta Previa The blastocyst is implanted close to or overlying the external uterine os.

10 - Syncytiotrophoblast disappear after 20 week.




