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Formation of the Interventricular Septum

The interventricular septum contain two parts:1) Muscular part 2)membranes part

4 During the fourth week
(Figs.11 and 18).

membranes partJ! eo GLE dadi (] Jeay (a2 a3 Jaw¥! o saill faws muscular part J!

o Jl dae gsase HSug dsase e membranes partdl s bl § sl Ll Jus
g apdas &s Jolsill Rt &Lt ventricles J! o il interventricular foramen




Lws « endocardial cushions J! ae Ly Tl(sls wdlll agic (Sa5 1) conotruncal Ridgesd!

membranous septumJ! (<5 ) s
By the end of the seventh week, the conotruncal ridges fuse with

endocardial cushions leading to the formation of a membranous
septum that closes the interventricular foramen......2 ")
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1 The membranous part of the interventricular septum is formed b
fusion of tissues from three sources: (Vrightsconotruncalrridge;
(“]eft conotruncal ridge, and VAV endocardial cushions.

 After closure of the interventricular foramen, the pulmonary
trunk i1s in communication with the right ventricle and the aorta

communicates with the left ventricle.
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O Cavitation in the ventricular wall forms a spongy mass of

muscular tissue, the trabeculae carnae. Some of them become
prominent to form the papillary muscles (Fig.19).




Formation of the Conotruncal Septum
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Q When the truncal ridges fuse, a spiral aorticopulmonary septum is
formed (Figs.17 and 18). This septum divides the truncus

arteriosus into two arterial channel
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Fig.17: The spiral
aorticopulmonary
septum.
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O Two similar ridges appear in the conus cordis. These fuse with
each other and with the truncal ridges.

1 When the two conal swellings have fused, the septum divides

the conus into two portions:
1.
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Formation of the Cardiac Valves

The atrioventricular valves
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[ On the right side, there are three cusps forming «=

Fig.19: The formation of the
atrioventricular valves. Note sponge-
like appearance of the ventricular
wall, these are the trabeculae carnae.
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1 After the formation of the aorticopulmonary septum, swellings
appear at the orifices of both the aorta and the pulmonary artery
(F1g.20).

O Gradually, the swellings become excavated on their upper

surfaces to form the semilunar valves (three cusps for each
valves).

Endocardium
% %Valve swelling

Fig.20: The formation of the semilunar valves.
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Fig.21: The position of the cusps of the semilunar valves. R and L are the
right and left truncal swellings, respectively. A and P are the anterior and
posterior truncal swellings. After formation of the aorticopulmonary
septum, the A and P swellings divide into two pairs, one for each artery.
In later development (C), the truncus will rotate and the cusps will obtain
their adult position.




Development of the Vessels
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1. ( Vasculogenesis. In addition to the heart tubes, two longitudinal
tubes are formed by vasculogensis on each side of the embryo’s
midline dorsally; these are called thelright and left dorsal aortae
(Fig.4). As lateral folding of embryo occurs, the two dorsal aortae
fuse caudally to form a single midline dorsal aorta (Figs.5c¢).
Cranially, the right and left dorsal aortac remain separate. The
cardinal veins are also formed by vasculogenesis.

& by tly @l right &left dorsal aortae(Y heart tube() : aa vasculogenesisJ! 4 ks lsaiais blood vessels &l Lie
angiogenesisJli ;b e (s2ual blood vesselsy! 3l Ll . cardinal veins(Y medline dorsal aorta [sis, €1y oo

2. Angiogenesis, by which new vessels arise from existing vessels.
All other vessels in the body are formed by angiogenesis.




Development of the Arterial System

(1 The dorsal aortae are related to three groups of arteries (Fig.23):
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Dorsal a

Umbilical artery
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Umbilical vesicle / Umbilical vein
Vitelline artery | umbilical cord

Fig.22: Arteries related Chorionic sac

to the dorsal aortae.




The Aortic Arches
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Clinical Correlatio

Fig.24: Relation of the recurrent

laryngeal nerve to the aortic arches.
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Fig.25: Development of the vertebral artery from the cervical intersegmental
arteries. Notice in (C) how the vertebral artery is a branch of the subclavian.
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O The Viellinearteriesypass to the umbilical vesicle and later to the

primordial gut. Most of these arteries fuse to form three single ventral
branches of the aorta: th

_pass ventrally through the connecting

stalk (primordial umbilical cord) and become continuous with vessels in
the chorion. Soon these arteries will lose their connection to the aorta

and become connected to the common iliac arteriest The proximal parts

— Wis paall ila le Bagasll cLaa¥l @ias sl o lateral splanchnic J!
Rt &LtJl sisi) renaldls , (Rt&Lt loop of the diaphragmJ! ¢iss il )phrenic!

72



Development of the Venous System
 The heart receives venous blood through=

(veins (Fig.13).

O Later in development, two more venous systems develop:

(supracardinal and *’subcardinal.

Q Venous anastomoses are formed between the right and left
sides of these systems and between each other. |

3 Most of the veins on the left will disappear and venous blood
 is shifted to the right side.

___________________________________________________________________________________________________________________]



Vitelline Veins

 The right and left vitelline veins carry deoxygenated blood from the
umbilical vesicle and later the gut tube. They form a plexus around the
duodenum (Fig.26a), then pass through the septum transversum before

. . liverd! oS5 Thy sasSll JI Jals Busase 06SS Tl vitelline veins JIacuall a3 YA
enterlng the SINuUS venosus. sinus venosusJ! s dals hepatocardiac channels o) uas T, IGILs sinusoids

 As the liver grows in this region, it will interrupt these veins leading to
the formation of a network of venous spaces, the hepatic sinusoids,
which are drained through the right and left hepatocardiac channels
into the sinus venosus (Fi1g.26b).

 With reduction of the left sinus horn, the left hepatocardiac channel
will become smaller and form the left hepatic vein. The prehepatic part
of the left vitelline vein will disappear (Fig.26¢,d).

 The right hepatocardiac channel will enlarge and form the right
hepatic vein and the terminal part of the inferior vena cava. The
prehaptic part of the right vitelline vein will form the portal vein
(Fig.26d).
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Fig.26: Development of
the portal circulation

from the vitelline veins.
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e s placenta]! (s ¢ls umbilical veinsJ!
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O The right and left umbilical veins carry well-oxygenated blood from
the placenta. They pass through the septum transversum to drain into

the sinus venosus.  « oS J<a ae Jealsiny oS ia e Guusase umbilical veinsg! il
&o Juaie 06 Tl Jlaadl c3ally « &, 1, umbilical veind! e ol c3all il
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O Initially, the umbilical veins pass on each side of the liver, with some

connections to the hepatic sinusoids (Fig.26a,b).

O With further development, the entire right umbilical vein and the
cranial part of the left umbilical vein disappear. The caudal part of the
left vein persists becoming the only vessel to carry blood from the
placenta to the liver (Fig.26c¢,d).

O A direct communication forms between the left umbilical vein and the
right hepatocardiac channel, the ductus venosus (Fig.26d).
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 After birth, the left umbilical vein and the ductus venosus will fo/ m\the

ligamnetum teres and ligamentum venosum, respectively.
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O These carry deoxygenated blood from the body of the embryo.

L The anterior and posterior cardinal veins carry blood from the cranial and
caudal parts of the embryo, respectively. They unite to form the common
cardinal veins which open into the sinus venosus.

O An obliqgue anastomosis is formed between the anterior cardinal veins
that shunts the blood from the left to the right. This shunt will form the
left brachiocephalic vein. The anterior cardinal veins will form the
internal jugular veins. The right common cardinal and part of the right

anterior cardinal veins will form the superior vena cava (SVC).
Jb Juts ¢lhs 55, ¢l posterior cardinal veinJ!

. . . i supracardinal & subcardinal veins
O The posterior cardinal veins will largely disappear.

O The supracardinal and subcardinal veins will form various veins in the
body.
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Fig.27: Development of the cardinal veins. Continued on next slide.
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Fig.27: Continued from previous slide. Note in (D), the various parts of the
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O Highly oxygenated, nutrient-rich blood returns under high pressure from
the placenta in the umbilical vein. On reaching the liver, most of the
blood passes through the ductus venosus into the IVC, bypassing the
liver. This 1s controlled by a sphincter. The rest of the blood passes into
the liver sinusoids to enter the IVC through the hepatic veins. In the
liver there s a mixture with poorly-oxygenated blood coming through the
portal vein.

1 After a short course in the IVC, the blood enters the RA of the heart. In
the IVC, blood is mixed with poorly oxygenated blood from the lower
limbs, abdomen, and pelvis.

O In the RA, most of the blood is directed by the valve of the IVC into the
LA through the foramen ovale. In the LA, it’s mixed with small amount
of poorly oxygenated blood from the lungs through the pulmonary veins.




(1 This blood, still with good oxygenation, passes into the LV and then
into the aorta where it supplies the head, neck, and upper limbs.
After that, it reaches the descending aorta.

1 Some of the blood in the RA, stays in the RA and is mixed with
poorly oxygenated blood coming through the SVC. This, then,
passes into the RV and the pulmonary trunk. Due to high resistance
in the pulmonary vessels, most of this blood passes through the
ductus arteriosus to enter the descending aorta.

1 Medium-oxygenated blood in the descending aorta supplies the
trunk and lower limbs.

1 Blood leaves the fetus through the umbilical arteries to enter the
placenta to be oxygenated.
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When the neonate takes a breath, the resist

ance 1n the pulmonary
vessels decreases and more blood passes through the lung. This
increases pressure in the LA. At the same time, the umbilical vein is cut
reducing blood flow and pressure in the RA. This will push the septum
primum against the septum secundum closing the foramen ovale.

Anatomical fusion will occur later forming the fossa ovalis.

Hypoxia in the lungs keeps the ductus arteriosus open during fetal life.
When oxygen enters the lungs after birth, ductus will constrict and
later become fibrosed to form the ligamentum arteriosum.

The umbilcal vein becomes the ligamentum teres and the ductus
venosus becomes the ligamentum venosum.

The distal parts of the umbilical arteries form the medial umbilical
ligaments with the proximal parts forming the superior vesical arteries.
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