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e Describe the site, formation, union, and division
of the of the heart tube.

* Describe the formation and fate of the sinus
Venosus.

* Describe the formation of the interatrial and the
interventricular septae.

e Describe the formation of the two atria and the
two ventricles.

* Describe the partitioning of the truncus arteriosus
and formation of the aorta and pulmonary trunk.

e List the most common cardiac anomalies.




Formation of the heart tube

The cvs (heart) is the first functional major organ
to develop, It begins to beat at 22 to 23 days.
(from fertilization) ot Jolze)l 29, Lol-
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- It develops from splanchnic mesoderm *the origin of the
heart in the wall of the yolk sac (cardiogenic area)

-cranial to the developing mouth and nervous system .

- ventral to the developing pericardial sac.

-The heart primordium is first evident at 18 days (as an
angioplastic cords which soon canalize to form the 2 heart tubes).

After completion of the head fold, the developing heart tubes
change their position and become lie in the ventral aspect of the
embryo and dorsal to the developing pericardial sac.
Angioplastic : means give rise of blood vessel
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Extra explanation:

Notochord — this line is the axis of the embryo, it divide the body
into right and left sides, each side has: 1- endoderm, 2- mesoderm (
intraembryonic mesoderm ), 3- ectoderm

The mesoderm is divided into somatic(from paraxial), intermediate

and lateral
Within lateral mesoderm appears a cavity divide it into 1- somatic

mesoderm (nearer to the ectoderm ),
(nearer to the endoderm).

Only on girls’ slides

In this phase the embryo is flat, has a cranial end (  §49)

and caudal end (v.=i). We can see the developing brain

and cranial to it the the developing mouth.csgiue (sle (i
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More cranial to the developing mouth will appear two

tubes made of splanchnic mesoderm. This area is called

cardiogenic area.

Behind the the tubes will appear the pericardial cavity s
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This all appear in the 18th day of pregnancy.

The embryo’s developing head will fold
(head fold),

The heart tubes will change:

1- canalization of the tubes after they
were close.

2- they will be ventral to the developing
brain and mouth, and dorsal to the
pericardial cavity.
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Extra explanation
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HELP YOU TO UNDERSTAND

https://www.youtube.com/watch?v=5DIUk9IXUal

https://www.youtube.com/watch?v=0ArR67aFze0




Development and blood flow

- Blood flow begins during the beginning of the fourth week “equal the 22
day after fertilization * and can be visualized by Ultrasound Doppler.
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Watch it first https://www.youtube.com/watch?v=pxtnxwgNpOU&feature=youtu.be

- After lateral folding of the embryo, the 2 heart tubes approach each
other and fuse in a craniocaudal*From top to bottom™ t direction to form a

single endocardial heart tube within the pericardial sac.
(1tube yuauy JaowVl (sl isdeVl oo oy o lgmo s 2l,2tube Laie UgSw ,laisb)-

-Important note: the fusion starts from the cranial parts (craniocaudal direction)

*the head fold changes the position of the heart tubes
*and the lateral fold will make the two tube a single one tube.




Count.

- The heart tube (vertical) grows faster than the pericardial sac, so it https://www.youtube.com/watch?v=oNMdqBUsGoY
shows 5 alternate dilations separated by constrictions (. ls..2)).

These are : (memorise them by their mentioned order). ! 2 2

1. Sinus Venosus. (Two tubes because as we mentioned it is the \
last part to get fused) . 3

2. Truncus Arteriosus. 5\

3. Bulbus Cordis. . Grow faster than other parts . V’ \

4. Common Ventricle. 3 ,’

5. Common Atrium.

The endocardial heart tube has 2 ends: 4

1. Venous end(Caudal) : Sinus Venosus. ' |
\

2. Arterial end(Cranial) : Truncus arteriosus. 5 )




U and S-shaped heart tube

The U-shaped heart tube, or (Bulboventricular loop).

Loop formation (S-Shaped Heart Tube):

With further development the heart tube bends upon itself
(awis sle u=n lall)and forms S-shaped heart tube:

- SO, the atrium and sinus venosus become Cranial in position {
and dorsal to the truncus arteriosus, bulbus cordis, and ‘
ventricle. TR

By this stage the sinus venosus (opens in the dorsal wall of the
atrium) has developed 2 lateral expansions | called the 2

horns ( right and left horns) and a body.

- Bulbus cordis and ventricle grow faster than the other chambers. Truncus arteriosu
So the heart bends upon itself( «ws sle =i, lall), forming what is called: ) &



Veins associated with heart development
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1- Common Cardinal vein from the fetal

body.*it’s fuse of posterior& Anterior
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Right antenor

2- Vitelline from the yolk sac. splanchnio please AUgh |
. Right lung bud cardinal vein
3- Umbilical from the placenta. gt common
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*Common Cardinal vein and Vitelline carry venous Primordial pulmonary vein
blood (deoxygenated) while Umbilical carries g
Left lung bud
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venosus

and they all open in sinus venosus so it has mixed blood.

Left common
cardinal vein




Fate of sinus venosus

- The right horn of the sinus venosus forms the smooth
posterior wall of the right atrium.

-The left horn and the body of the sinus venosus atrophy and
form the coronary sinus (Which open in the right atrium).

- The left common cardinal vein forms the oblique vein of the
left atrium in the coronary sinus.

*All veins will degrade except Umbilical vein will form al ligament , and the
left common cardinal vein which is the only vein that remains as a vein.
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Right atrium

— FRight auwricle

Limbus of f03sa ovalks

atrium.

the right atrium is derived from the primordial common
Crista terminaks

= Right vantrichs

- These two parts are demarcated by the crista terminalis
internally and sulcus terminalis externally.

Muscub pectinat

Fossa ovaks

Infanor vana cava

Valve of inferior vena cava Opening of coronary sinus
Valve of coronary sinus

- The right horn of the sinus venosus forms the smooth
posterior part of the right atrium.
- Rough (Trabeculated) anterior part (musculi pectinati) of s



Left atrium

-Rough Trabeculated part:

derived from the primitive or common primordial atrium.

-The smooth part:

derived from the absorbed part of the Pulmonary Veins*.

*the pulmonary vein:
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Partitioning of primordial heart

Hegion of

- Partitioning of:( pu_usj) cell death
1- Atrioventricular canal.

2- Common atrium.

3- Common ventricle.
4- Bulbus cordis \

5- Truncus Arteriosus.

- It begins by the middle of 4thweek. (24-28 days)

-It is completed by the end of 5th week.

Septum primum
Ostium primum

Anterior
endocardial
cushion

Septum
secundum

Ostium
secundum

Anterior and
posterior endocard
cushions fused

Interventricular
foramen
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Endocardial Cushions

1- A.V canals and valves.
2- Atrial septa.

3- Membranous part of Ventricular septum.

4- Aortic and Pulmonary channels (Spiral septum).

*they are tissue cells that can proliferate, they
appear on the atrium or ventricle walls or bulbous.

- They appear around the middle of the 4th week as
Mesenchymal Proliferation™ They participate in formation of:



Partitioning of atrioventricular canal

Two dorsal and ventral Endocardial Cushions are formed on

walls of the AV canal.

primordial ventricle.

AV = Atrioventricular.

The AV endocardial cushions approach each other and fuse
together to form the septum intermedium.

Dividing the AV canal into right & left canals\

These canals partially separate the primordial atrium and
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Partitioning of common atrium

Septum Primum

A sickle- shaped(J\s Js.i) septum grows from the roof of
the common atrium towards the fusing endocardial
cushions (septum intermedium).from above downward

(Ja2 ppins sl space Jl pliaso il pisd] (o ooy pissan wyidilo JS)
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So it divides the common atrium into right & left halves.

\
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vena cava

Ventricle

Septum primum

~ endocardial
cushion

Inferior
endocardial
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Ostium primum

At first the two ends of the septum primum reach to the growing subendocardial

(endocardial)cushions before its central part.

now the septum primum bounds a foramen called ostium (opening) primum.

It serves as a shunt(2l.9), enabling the oxygenated blood to pass from right atrium to left

atrium.
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The ostium primum become smaller and disappears as the septum primum fuses
completely with subendocardial cushions (septum intermedium) to form the interatrial

septum (AV septum).
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Septum secondum

_ , Septum Septum primum
® The upper part of septum primum that is attached to the roof of the secundum

common atrium shows gradual resorption forming an opening called pu,monary
ostium secundum. T veins

® Another septum descends on the right side of the septum primum called
septum secundum.

® It forms an incomplete partition between the two atria.

e Consequently a valvular oval foramen forms(foramen ovale). A
Normal septum formation
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Fate of foramen ovale

At birth when the lungs inflated and pulmonary circulation begins the pressure
in the left atrium increases and exceeds that of the right atrium.

The valve of the foramen ovale is pressed against the septum secumdum and
obliterates the foramen ovale.

So the two septae oppose each other.

Its site is represented by the Fossa Ovalis.

Its Floor represents the persistent part of the Septum primum

The septum secondum forms the margin of the fossa ovalis which is called the
limbus ovalis or annulus ovalis.
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Partitioning of Primordial Ventricle

Muscular part of the interventricular septum.

 Division of the primordial ventricle is first indicated by a median muscular ridge, the primordial interventricular
septum.

* Itis a thick crescentic fold which has a concave (left ventricle)upper free edge. (right ventricle is convex )

* This septum bounds a temporary connection between the two ventricles called (IVF) interventricular foramen.

Sag




Inferventricular Septum

The membranous close upper part of the IV septum is derived from:
1- A tissue extension from the right side of the endocardial cushion.

2- Aorticopulmonary septum.

3- Thick muscular part of the IV septum.
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Spiral Aorticopulmonary Septum

Only in boys’ slides

*A spiral septum develops in the Truncus arteriosus dividing it into aorta
and pulmonary trunk.

¢SS0, now the pulmonary artery joins the right ventricle while the aorta
joins the left ventricle.




Bulbus Cordis

*The bulbus cordis forms the smooth upper part of the two ventricles.

*Right Ventricle:

Conus Arteriosus or (Infundibulum): which leads to the pulmonary

trunk.
o Left ventricle:

Aortic Vestibule: leading to ascending aorta.
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Partition of Truncus Arteriosus

eIn the 5" week, proliferation of mesenchymal cells (Endocardial
Cushions) appear in the wall of the truncus arteriosus ,they form a

Spiral Septum:
eA. It divides the Lower part of the TA into Right & Left parts

*B. It divides the Middle part of TA into Anterior & Posterior parts.
oC. It divides the Upper part of the TA into Left & Right parts.

*This explains the origin of pulmonary trunk from Right ventricle &
ascending aorta from Left ventricle & their position to each other.




-MAJOR CARDIAC ANOMALIES:
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Atrial Septal Defects (ASD)

Common atrium

//!-f.h N /"
‘a W

Absence of septum primu
and septum secundum

There are three types:

=

1. Absence of septum primum and septum secundum, leads to common atrium.

2. Absence of Septum Secundum __

3. Large (Patent) foramen ovale( o\l ;0 S| 0gSs a=is) _ Soptum pramum
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Ventricular septal detect(VSD)

mix of Venus and arterial blood )
Ventricular
seplal defect

2- Usually accompanied by other cardiac defects.

) H _
Normal Ventricular
ventricular septum septal defect (VSD)
development

Roger’s disease:

1- Absence of the membranous part of interventricular
septum (presistent IV formen)

(There is a space between 2 ventricles, so it leads to



1-Tetralogy of fallof

Fallot’s Tetralogyh 55/ sl Jl)(very common) includes four heart
malformations present together:

1-ventricular septal defect(VSD). (Absence of the membranous part )

2- Pulmonary stenosis(narrowing of pulmonary valves, so the aorta will be larger than

pulmonary).

3-Right ventricular hypertrophy (Enlarge) (resistance ¢ &axsd (ga0 WSy &by (S yinly)

4-overriding of aorta (blood enters the aorta from both ventricles).

clus
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Overriding
aorta

Superior
vena cav

stenosis
Ri
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artery__]

Pulmonary
ht

Children with Tetralogy of Fallot exhibit bluish
skin during episodes of crying or feeding.

“Tet spell™

-

Blue baby(cyanosis)
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2-Transposition of great arteries(TGA)

Pulmonary form left and aorta from right side ppiSbol Jauis &,

because of abnormal rotation or malformation of the

aorticopulmonary septum

Patent ductus
- TGA is due to abnormal rotation or malformation of the aorticopulmonary arteriosus
septum (spiral), so the right ventricle joins the aorta, while the left ventricle joins
the pulmonary artery. P
artery
One of the most common cause of cyanotic heart disease in the newborn(blue
baby).
Often associated with ASD(atrial septal defect) or VSD(ventricular septal defect). O":‘
Hyp
Transposition of the
great arteries : 1- aorta 2- pulmonary trunk Great vessels
Right side <S)iolod | 9 Left side oo &by U)oVl yog,40]l



3-Persistent truncus arteriosus

Superior
ena cava ® Adrla

&l
‘I

Aorta

Pumenary frunk
® |[tis due to failure of the development of the aorticopulmonary

(spiral) septum

~ Persistent tnunous
ananosus

Truncus

® |tis usually accompanied with VSD. arterosus

[ntervertricular

® |t forms a single arterial trunk arising from the heart and supplies sectal defec

the systemic, pulmonary and coronary circulations

Persistent Truncus Arteriosus

*single artery arising from the two ventricles which
gives rise to both the aortic and pulmonary vessels.

(55,1) 1288 1> 3Lusd glland
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: That has mixed blood ,so it is ( very Difficult to treat)







Summary

Atrial septal defects (ASD)

VENTRICULAR SEPTAL DEFECT (VSD)

TETRALOGY OF FALLOT

(TGA) OR TRANSPOSITION OF GREAT ARTERIES

Persistent Truncus Arteriosus
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A N Y |—° https://www.onlineexambuilder.com/develop |

SUGGESTION
OR ISSUE USEFUL VIDEOS

» https://www.youtube.com/watch?v=FqgTk57vE3A4&feature=youtu.be 1

* https://www.youtube.com/watch?v=RpZHiwkFUM4&feature=youtu.be
* https://www.youtube.com/watch?v=cY2H7X05IfM |
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