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Fetal Circulation

- Fetal Cardiovascular system is designed: (Functions of CVS in fetus)

¢ 1-To serve prenatal needs.
Jezdl 848 M (il Gl b J89s Oline Jono @iusd| i @

¢ 2-To permit modifications at birth, which establish the
neonatal circulation.
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normal circulatory changes at birth.
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> - Good respiration in the newborn infant is dependent upon

| -Three structures are very important in the transitional circulation: (Important) |
i (Urcteldd J11g) g2 BaY gl s (i) 92 JUsd)! § B39 90 () :
i 1- Ductus venosus: (Here the duct is between the umbilical vein and IVC).

| 2- Ductus arteriosus: (Between the arch of aorta and ploumnary artery) .

|
: 3- Foramen ovale: (between the right and left atrium) .

; - Blood reaches and leaves the fetus through the umbilical cord . _
i - The umbilical cord Contains two arteries and one vein. ¥
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Patent ductus arteriosus

1- left umbilical vein (carry blood with 02 from placenta to fetus)
2- umbilical arteries (carry blood without 02 from fetus to placenta)
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Fetal Circulation

) u Useful video

- Blood reaches and leaves the fetus through the umbilical cord and it Contains two arteries and one vein

1- Highly oxygenated blood passes from the placenta through the umbilical vein.
2-Half of this blood (Direct) reaches the IVC through the ductus venosus. (between the umbilical vein and IVC)

3-The other Half passes to liver sinusoids then to the IVC (indirect) .

4- Blood of the IVC reaches the right atrium, then left atrium through the

5- Then to the left ventricle to the ascending aorta, and the aortic arch to supply head & neck ,brain,
cardiac muscle and upper limbs with highly oxygenated blood

6- Small amount of highly oxygenated blood in right atrium mixes with venous blood (poorly oxygenated
blood Jof the SVC passes to right ventricle .

7- Then from Right ventricle to the pulmonary artery(lungs are not functioning yet) then to
(between the pulmonary trunk& proximal part of the descending aorta) to the fetal body.

8-Then back to placenta via the umbilical arteries.
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https://www.youtube.com/watch?v=kqrlaXHHMmY

Explanation
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-Ascending aorta -> supply cardiac muscle
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Changes After Birth @) vsefuivideo
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- After Ligation (L))of the umbilical cord: (First step after birth) i i

I - - I

1- Sudden fall of blood pressure in the IVC and the right Atrium i e pll odes J& o) JWby right atrium and IVC JI e 2o U pl 4 Ja =)
| |

| |

| |
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2- The valve of the ductus venosus constricts (el juas Jsl ze J25)

-After Aeration(ventilation) of the lungs at birth:

1- Marked increase in the 2- Dramatic fall in 3-* Thinning in the wall of the
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- Changes after birth

veins

1- Closure of foramen ovale:
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a. Physiological closure b. Anatomical closure. foramen
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(indicated by
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2- Constriction of ductus arteriosus:
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By the end of the first 24 hours 20% of the lumen of the ductus is closed. L B9 %Y+ e Jaiy 559 gllny p0 g sl - |
By the end of 48 hours(2days )82% is closed. i zosie %A |
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https://www.youtube.com/watch?v=bA8K5UZrO5M

' qudYkinin (the helper) Very important

- It is 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.

- 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.
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| - So hypoxia and other ill-defined factors keep the ductus arteriosus patent.




Adult Derivatives Of Fetal Vascular Structures

Very important

Before birth
W Jgl 3 sguall 19y

After birth

1.Umbilical vein

Ligamentum teres.
At inferior margin of the liver

2.Umbilical arteries

Medial umbilical ligaments
JE Mol Jbdee ¥ lidaas> 3 50,51 JE0Del ¥ Butie L
(medial NOT median) Fiwelad
(they are in each side of anterior abdominal wall)

3.Ductus venosus

Ligamentum venosum
Back of liver
Between portal vein and IVC

Ligamentum arteriosum
Between arch of aorta and pulmonary trunk

Fossa ovalis.

The septum primum and atrial septum fuse together to form a
complete seal, leaving a depression called fossa ovalis

9 ooloiall Jasmy adl Ugale das
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4 Ductus arteriosus
| 5.Foramen ovale

Left triangular
ligament

Ligamertum
Arteriosum

FossaOvalls

Ligamentum \ 7 triangular
teres {

ligament

LEFT RIGHT
LOBE LOBE

Portal vein

Umbilical vain
£

Oxygen saturation of blood
. High oxygen content
- Medium oxygen content

. Poor oxygen content

Internal iliac artery

Falciform ligament

Medial umbilical fold
(raised by obliterated umbilical artery)

ateral umbilical fold
(raised by inferior epigastric vessels)

Median umbilical fold
(raised by median umbilical ligament from urachus )
If urachus is patent,urine will come out from umbilicus



summary :

* Bradykinin: substance depend on highly amount of oxygen and
release by fetal which has a contractile effect on smooth
muscles of the ductus arteriosus.

Before birth After Birth

1- Umbilical vein Ligamentum teres

2- Umbilical arteries medial umbilical ligaments.

3- Ductus venosus Ligamentum venosum

4- Ductus arteriosus Ligamentum arteriosum

il

5- Foramen ovale fossa ovalis

9_
desendin
g aorta

8-Duct
Arterious

10-
umbilical
arteries

7-Left
ventricle

Fetal circulation

¢

1-

oxygenated

blood from
placenta

6-
Foramen
Oval

2-
umbilical
vein

3-ductus
venousus

5-right

‘ atrium



' MCQ’S Very important

1.What direct blood of Rt. Atrium to left atrium?
A-Ductus venosus B-Formen ovale C-Ductus Arteriosus.

2. What are the structures of transitional circulation ?

A- Ductus venosus , ductus arteriosus & Foramen ovale  B- Ductus venosus , ducctus arteriosus & umbilical arteries.

3.-the umbilical cord contains of :
A- Two arteries & Two veins B- One artery & Two veins C- Two arteries & one vein D- bothe A&C

4.-highly oxygenated blood pass from placenta through:
A-The right umbilical vein B-The left umbilical artery C-The left umbilical vein.

| 5.The highly oxygenated blood from ------- supply head ,brain ,upper limbs.

A- umbilical vein B- Arch of aorta

6.The ductus arteriosus will close completely after :
A-96 hours B-98 hours C-4days. D.A+CBoth
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