
DEVELOPMENT OF VESSELS



VASCULOGENESIS



VASCULOGENESIS



ANGIOGENESIS











Formation of the cardiac loop

Cephalic portion bends ventrally, caudally, to the right

Caudal portion (atrial) shifts dorsally, cranially, to the left

Completed by day 28



(ventricular part of bulbus)

(arteriosus)

28th day



Abnormality 

in looping 

process

dextrocardia



SEPTATION OF

ATRIA, VENTRICLES AND HEART OUTLET



Methods of formation of cardiac septa

growth of 2 opposite ridges growth of 1 ridge

irregular expansion and merging

of neighboring portions



Atrial 

and AV

septation















Ventricular septation









Small defects - clinical symptoms may be delayed (age 30)

Forament ovale patens

Atrial septal defect



left to right shunting of blood, excessive fatigue upon exertion

• pulmonary blood flow is increased resulting in pulmonary hypertension

•later pulmonary resistance causes right to left shunting of blood and 

cyanosis (Eisenmenger syndrome)

Ventricular septal defect







Transposition of great arteries



Persistent 

truncus arteriosus

Transposition 

of great vessels



Tetralogy of Fallot

A – dextroposition of aorta

(overriding aorta)

B – pulmonary stenosis 

(obstruction to right ventricle

outflow) 

C – ventricular septal defect

D – right ventricular 

hypertrophy



Tetralogy of Fallot





DEVELOPMENT OF ARTERIES







• truncus arteriosus → saccus aorticus → 

aa. arcuum pharyngeorum (aortic arches)

Arteries associated with heart







Aortic arches derivatives I

• 1st pair – arteria maxillaris 

• 2nd pair – arteria stapedia

• 3rd pair – central – arteria carotis communis

– peripheral – arteria carotis interna



Aortic arches derivatives II

• 4th pair

– left – part of the arcus aortae

– right – a. subclavia dx.

• peripheral part of a. subclavia dx. is derived from aorta dorsalis 

dextra

– a. subclavia sin. is NOT derived from the 4th aortic arch 

but from 7th intersegmental artery



Aortic arches derivatives III

• 5th – Ø

• 6th pair

– left central       left pulmonary artery

peripheral  ductus arteriosus 

(Botali)

– right central       right pulmonary artery

peripheral  Ø



Branches of dorsal aortae
– aa. segmentales ventrales 

• aa. omphalomesentericae 
(vitellinae)  truncus coeliacus, 
a. mesenterica superior et inferior

• aa. umbilicales  trunci 
umbilicales  aa. illiacae

– aa. segmentales laterales 
aa. renales, suprarenales, 
testiculares, ovaricae .....

– aa. intersegmentales  aa. 
vertebrales, subclaviae (whole 
left, peripheral part of right), 
intercostales, hypogastricae, 
epigastricae.......

– a. sacralis mediana



Arteriae omphalomesentericae

(vitellinae)

• number of paired arteries

• supply yolk sac

• develop in vascular supply of gut → truncus 

coeliacus, arteria mesenterica superior et inferior



Arteriae umbilicales

• paired branches

– central: truncus umbilicalis from aorta dorsalis

– peripheral: within mass of diverticulum allantoicum 

• to placenta (originally to allantois) in embryonic 

(connective) stalk or later in umbilical cord

• persist as arteriae iliacae internae and vesicales 

superiores 

– central: pars patens

– peripheral: ligamentum umbilicale mediale = pars 

occlusa



Malformation of arteries

• Ductus arteriosus patens

• Coarctatio aortae

• Arcus aortae duplex

• Arcus aortae dexter

• Arteria lusoria

– abnormal origin of the right subclavian artery –

obliteration of right aortic arch – origin of 7th

segmental artery



Ductus arteriosus Botalli

Botall’s duct

http://posterng.netkey.at/esr/viewing/index.php?module=viewimage&task=&mediafile_id=366756&201101302145.gifhttp://images.radiopaedia.org/images/25225/2f0aae3edc1fc18ff46cff5a40bb39_gallery.jpg



Ductus arteriosus patens





Coarctatio aortae



Double aortic arch



Arteria lusoria



DEVELOPMENT OF VEINS





Veins associated with heart
• Venae omphalomesentericae (vv. vitellinae)

– poorly oxygenated blood from yolk sac

• Venae umbilicales
– well-oxygenated from chorionic villi of placenta

• Venae cardinales communes (ductus Cuvièri)
– poorly oxygenated blood from body of embryo







Venae omphalomesentericae 

(vitellinae)

➔ venae hepaticae

from remnants of right 
omphalomesenteric 
vein

➔ venae portae

from an anastomotic 
network around 
duodenum



Vena portae 

preduodenalis

rare



Venae umbilicales

• right and part of left 
vein degenerate

• persistent part of 
left vein becomes 
vena umbilicalis

• venous shunt 
detouring liver –
ductus venosus



Sinus venosus

24 days 35 days

fetus



5th week                                 fetus



Venae cardinales

Vena cardinalis communis –

ductus Cuvieri

Vena cardinalis anterior 

(precardinalis)

Vena cardinalis posterior 

(postcardinalis)



Vena cava superior
• an oblique anastomosis shunt takes blood from left to 

right → v. brachiocephalica sinistra

• right precardinal vein and right common cardinal vein → 
vena cava superior 



Vena cava inferior







development of IVC

after Larsen



development of IVC after Sadler



cap   

Pulmonary veins



PRIMITIVE AND FETAL

BLOOD CIRCULATION





Primitive blood circulation

embryochorionic

vitelline

intraembryonic



Fetal 

blood 

circulation



Changes

at birth



DEVELOPMENT OF 

LYMPHATIC VESSELS, NODES AND SPLEEN



LYMPHATIC SACS AND VESSELS



(iliac)

(iliac)



SPLEEN



Fin.


