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PART I:(DEVELOPMENT OF THE AORTA) 

-Development of the aorta takes place during the third week of 

gestation. 

 It is a complex process associated with the formation of the 

endocardial tube (heart tube) at day 21.  

Blood islands appear bilaterally in the splanchnic mesoderm 

parallel and close to the midline of the embryo forming a pair 

of longitudinal vessels, the Dorsal Aortae. 

(as well as the ventral aorte………..2tubes ventrally & 2tubes 

dorsally ) 

(Note: The dorsal aortae are paired (left and right) 

embryological vessels which progress(&will fuse caudally)to 

form descending(or dorsal)aorta). 

Remember:(The innermost cells of the blood islands are 

hematopoietic cells that give rise to the blood cell & the 

outermost cells give rise to the endothelial cell layer of blood 

vessels).              

The paired dorsal aortae are connected to aortic arches that in 

turn arise from the aortic sac.  

The aortic sac  is a primordial dilated vascular channel, lined by 

endothelial cells and located superior to the truncus arteriosus.  

It represents the ventral aortae of gill-bearing vertebrates.  

(two ventral aortae fuse to form the aortic sac which is 

continuous with truncus arteriosus).                 

(Dorsal aortae fuse to form the midline descending aorta).  



 
 

                                                                                     endoderm                                                                                                         

ectoderm                                         

 

The embryo consists of 3 layers : 

1)endoderm  

2)mesoderm (intraembryonic mesoderm)(not shown here) 

3)ectoderm 

-and we have extraembryonic mesoderm that consists of 2 

layers : 

1)splanchnic layer(which surrounds the viscera and organs)  

2)somatic layer(which covers the cavity above the amniotic   

sac and will form the reflection of the abdominal wall(lining the 

uterus)) 

Between these 2 layers (look at the picture) we have something 

we call it extraembryonic coelom(with fluid). 

 

 



 
 

There are six paired aortic arches (also called branchial arch 

arteries), develop between the ventral aortic sac and dorsal 

aortae. In addition, the dorsal aorta gives off several 

intersegmental arteries 

         The heart pumping the blood from the ventral aorte  

ascends upward then go to the dorsal aorte to provide all parts 

of the embryo. 

(Note:as we know from the respiratory system ☺ we have 6 

branchial arches(pharyngeal arches),and each arch will give 

nerve(s),arteries,muscles,ligaments). 

 

 

 



 
 

 

 As we said we have : 

 1- craniocaudal folding (longitudinal folding ) : that’s mean 

the head fold to the direction of the feet  .  

2- lateral folding (transverse folding ) : the embryo become 

cylindrical in shape with two crescentic(horseshoe) shape cavity 

“two endocardial tubes “ both will meet each other , merge 

and forming the heart tube ( will form the heart) . 

(Note: the blood islands formed dorsal aorte & the endoderm 

formed GI tube.) 



 
 

Truncus arteriosus

 

look at the embryo from head to tail and note : 

the heart and superior to it we have the truncus arteriosus 

 which will give the polmunary trunk and the aorta, 

And note the aortic sac(consists of 2 ventral aorte).  

As we said the paired dorsal aortae are connected to aortic 

 arches (we have 6 arches)that  arise from the aortic sac . 

- The two dorsal aortas unite posterior to the heart to form a 

single median vessel which gives rise to the allantoic (umbilical) 

artery that will go to the placenta. 

 

 



 
 

  

 

 

 

As we know that  : 

-the bulbus cordis gives us the vestibule and the  infundibulum  

And the truncus arteriosus will give the pulmonary trunk and  

the aorta. 

-And superior to the TA we have the aortic sac with the aortic 

arches( that will connect the aortic sac with the posterior 

aorte) 

 



 
 

 

 

-each dorsal aorta gives rise to 7 intersegmental branches 

-The dorsal aorte(lt&rt dorsal aortas) unite to form the midline descinding aorta (as 

we said it will continue to give umbilical artery that will go to the placenta) 

(because of that if you open the abdomen of an adult then you will be able to see 

the aorta in front of the vertebral colomn(midline)) 

AS we learned in the previous lecture we have 2 umbilical veins(rt&lt)  

And we have comon cardinal vein (ant & post cardinal veins) 

Also we have the viteline vein that comes from the yolk sac. 

And as we said about sinus venosus that will receive rt&lt horns,and there will be 

obliteration of the Rt. Umbilical vein and the left Vitelline vein during the 5th week 

which is followed by obliteration of the Lt Common Cardinal vein. 

Note: The yolk sac is important in early embryonic blood supply, (+++)and much of it is 

incorporated into the gut later on ,then  the vitelline vein&artery  will disapper.                       

(Oxygen and nutrients from the mother's blood are transferred across the placenta to the 

fetus through the umbilical cord)    

Truncus Arteriosus
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The vessels derived from each arch are as follows: 
1st pair: contributes to formation of the maxillary and 
external carotid arteries.

2nd pair: contributes to formation of the stapedial arteries of 
the ear 
3rd aortic arch constitutes the commencement of the internal 
carotid artery and common carotid arteries, therefore it is 
named as the carotid arch. 
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Small arteries supply the stapedius muscle  in each side 



 
 

 

6th pair: The left arch contributes to the formation of the 
main and left pulmonary arteries and ductus arteriosus; this 
duct obliterates a few days after birth. 
The right sixth arch contributes to formation of the right 
pulmonary artery. Rt Lt

Dorsal Aorta

Ventral Aorta

 

 

 

 

After the closure of the 

ductus 

arteriousus(connection 

between arch of the aorta 

&the  left polmunary 

artery)its name will be→ 

ligamentum arteriosum 



 
 

the seventh intersegmental arteries enlarge and migrate 
cranialy to form the distal subclavian arteries. The left 
subclavian artery is derived entirely from the left seventh 
intersegmental artery, whereas the portions of the right are 
derived from the right fourth arch and the right dorsal aorta.
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There are 3 branches from the subclavian artery: 

1)internal thoracic 

2)vertebral arteriy                

 3)thyrocervical trunk. 

And as we learned  the subclavian artery  travels laterally, passing between anterior and middle scalene muscles , with the 

anterior scalene on its anterior side and the middle scalene on its posterior. 

 

 

 

 

 

 



 
 

PART II:(congenital heart diseases)  

congenital heart disease: is a problem in the structure of 

the heart that is present at birth.  

Signs and symptoms depend on the specific type of problem.  

SYMPTOMLESSTHE PROPLEM MAY BE  

Symptoms can vary from none to life-threatening. 

 When present they may include rapid breathing , bluish skin, 

poor weight gain, and feeling tired.  

It does not cause chest pain.   

Complications that can result from heart defects include heart 

failure. 

Cause of a congenital heart disease is often 

unknown.                                  

Certain cases may be due to environmental reason.  

A number of genetic conditions are associated with heart 

defects including Down syndrome, Turner syndrome, 

and Marfan syndrome.   

      

 

Congenital heart defects are divided into two main groups:  

cyanotic heart defects and non-cyanotic heart defects, depending on 

whether the child has the potential to turn bluish in color.  

The problems may involve the interior walls of the heart, the heart 

valves, or the large blood vessels that lead to and from the heart. 

People with Marfan.s  tend to 

be tall and thin, with long arms, 

legs, fingers and toes. 



 
 

 

Congenital heart defects are partly preventable through  

1- Rubella vaccination  

2- Addition of iodine - salt with iodine-  

3- Addition of folic acid to certain food products. 

Treatment: 

-Some defects do not need treatment.  

(ex:interatrial septal defect (small in size) in 30% of normal people) 

Other may be effectively treated with catheter based 

procedures or heart surgery. 

 Occasionally a number of operations may be needed.  

Occasionally heart transplantation is required.  

With appropriate treatment outcomes, even with complex problems, 

are generally good. 

Signs and symptoms of congenital heart diseases 

Signs and symptoms are related to type and severity of the heart defect. 

Symptoms frequently present early in life, but it is possible for some 

heart diseases to go undetected throughout life. Some children have no 

signs while others may exhibit shortness of 

breath, cyanosis, fainting,  heart murmur(abnormal heart sound), 

under-development of limbs and muscles, poor feeding or growth, or 

respiratory infections.    

Heart murmur can sometimes be detected by auscultation 

This vitamin is important to the growth 

of the fetus's spinal cord and brain. 



 
 

  

Digital clubbing with cyanotic nail beds in an adult with tetralogy of 

Fallot . 

Causes 

1- Genetic : Some genes are associated with specific defects  

Genetic defect could be due to focal mutations or deletion or addition 

of segments of DN 

a- Large chromosomal abnormalities such as trisomies 21, 13, 

and 18 (instead of a pair of chromossomes we would have 3) 

b- long arm of chromosome 22, 1 

c. Short arm of chromosome 8  (less recurrent regions of the genome)  

2- Environmental 

Infections during pregnancy : Rubella   

drugs (alcohol, hydantoin, lithium and thalidomide)  

 

 

maternal illness (diabetes mellitus, phenylketonuria, and systemic lupus 

erythematosus).  

maternal obesity 

folate deficiency and diabetes  

 

This drug was marketed 

as a mild sleeping pill safe 

even for pregnant women. 

However, it caused 

thousands of babies 

worldwide to be born with 

malformed limbs 



 
 

Mechanism of congenital heart diseases  

During  development of heart, a complex sequence of events takes place 

results in a well formed heart at birth.  

 The orderly timing of cell growth, cell migration, and programmed cell 

death ("apoptosis") has been studied extensively and the genes that 

control the process are being elucidated. 

 Disruption of any portion may result in a congenital defect.  

Diagnosis 

 diagnosed prenatally by foetal echocardiography. This is a test which 

can be done during the second trimester of pregnancy, when the 

woman is about 18–24 weeks pregnant. It can be an abdominal 

ultrasound or transvaginal ultrasound.  

After birth: by signs and symptoms and through using diagnostic 

facilities 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Classification of congenital heart defects: 

1- Hypoplasia 

Underdevelopment of the right ventricle or the left ventricle. This causes only one 

side of the heat to be capable of pumping blood to the body and lungs effectively. 

 It is called hypoplastic left heart syndrome when it affects the left side of the heart 

and hypoplastic right heart syndrome when it affects the right side of the heart. In 

both conditions, there is presence of a patent ductus arteriosus  

and, when hypoplasia affects the right side of the heart, a patent foramen ovale is 

found.  

 

2- Obstruction defects  

Obstruction defects occur when heart valves, arteries, or veins are abnormally 

narrow or blocked.  

Common defects include pulmonary stenosis, aortic stenosis, and coarctation of the aorta.  

Any narrowing or blockage can cause heart enlargement or hypertension. 

   

  



 
 

3- Septal defects 

 Ventricular septal defects are the most common type of congenital 

heart diseases, although approximately 30% of adults have a type 

of atrial septal defect called patent foramen ovale 

 

4- Cyanotic defects  

They result in cyanosis, a bluish-grey discoloration of the skin due to a 

lack of oxygen in the body. 

 Such defects include persistent truncus arteriosus,total anomalous 

pulmonary venous connection, tetralogy of Fallot, transposition of the 

great vessels, and tricuspid atresia(closed valve) 

 

 

 

Persistent truncus 

arteriosus:it wasn't devided 

properly into polmunary 

trunk &aorta(stay as a 

single vessel) 

four pulmo-

nary veins drain 

abnormally to 

the right atrium 

by way of an 

abnormal 

(anomalous) 

connection 

(mix of 

oxygenated and 

deoxygenated 

blood  in the 

circulation 

leading to 

cyanosis). 

tetralogy of fallot:1)narrowing of the polmunary valve  

2) thickening of the wall of right ventricle 3)desplacement of aorta over 

ventericular septal defect 4)ventricular septal defect 

 



 
 

                      Clinical Correlates- Septal Defects  

1- Atrial septal defect  

a) Ostium secundum = excess resorption of septum primum or 

inadequate development of septum secundum (foramen ovale defect)  

b) Ostium primum = septum primum fails to fuse with endocardial 

cushion  

2- Ventricular septal defect  

a) Failure of membranous portion to develop from extension of 

endocardial cushion to fuse with interventricular muscular septum  

b) Muscular defect = resorption of septum  

 

                   Clinical Correlates – Conotruncal Septation  

1- Truncus arteriosus = defective fusion of bulbotruncal ridges  

2- Transposition of Great Arteries = failure of conotruncal spiral  

3- Tetralogy of Fallot = unequal division of conus cordis  

4- Semilunar valve stenosis = failure of development of conotruncal 

swellings or unequal partition  

5- Patent ductus arteriosus: failure of closure of the ductus arteriosus 

 


