Aortic arches

Amniotic cavity

Amnion

Aortic sac

Anterior, common, and posterior cardinal veins

S ot Dorsal intersegmental arteries

Dorsal aorta

Umbilical artery

Primordial heart

Vitelline vein

Chorionic sac

Yolk sac Umbilical vein (Primordial placenta)

Vitelline artery Umbilical cord
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Common sinuatrial
chamber

Simues vemosts: vght horn

R, precardinal vein

INTERVITELLINE
ANASTOMOTIC

VEINS
Ri. posteardinal vein

y 14— © Subdiaphragmatic
i r_‘ D ! { suprakepatic)
Ri. umbilical vein — U

Dructus
(1) Sublepatic, veniral
duodenal

Ri, comnion cardinal

vein

R, vitelline vein
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dnodenal

) Caudal, ventral
duadena!
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Further details of cardiac
development

Site af hepatic rudimens: this
exparids and imvades nejghbouring
anastemaoses, vitelline and
wmbilical veins, Ductus

remigins dorsal,

New conniaxions forming further main permanent channels

Channels that either retrogress completely, form fibrows cords or
vessels of fine calibre. Note: postnatally the ductus venosus,
and the Tefi wmbiltcal vein form substantial fibrows cords,



ENLARGING DIMINISHING

i 3 Progressive inflexion
(O Right precardinal and of stnuatrial wall
common cardinal veins

\ >
& Right hepatocardiac vein 'I

(termination of rt. vitelline vein
— future ¥nferior vena cava)

() Left precardinal, common and
posteardinal veins

() Hepatocardiac part of

@ Right half of subdiaphragmatic Yol vivelline oo

anastomosts
() Hepatocardiac part of
left umbilical vein

2+ 3 =left venae revehentes

DIMINISHING

(0 Right postcardinal vein'

() Hepatocardiac part of right
umbilical vein

() Hepatic terminal rt. umbilical

() Hepatic terminals of left vitelline vein
() Hepatic terminals of left

umbilical vein

4+ 5 =left venae advehentes

ENLARGING
() New venous connexions
) Left umbilical vein

® Presumptive splenic vein

(U Presumptive superior
mesenteric vein

3+ 4 merge to form root of

definitive hepatic portal vein

DIMINISHING

Vitelline vein segments
and ventral anastomosis



Superior vena cava

Right atrium

Inferior vena cava
Upper right hepaitc vein

Lewer vight hepatic veins

Right branches of hepatic
portal vern

Left branch of heparic
portal vein

Changing relationships
of duodenum
and hepatic portal ven

Left atrivem

Coronary stnus

Vesuges of left vitelline +
wumbtlical veins

Vennla hepatica crantalis
superior sirmistra

Secondary upper left hepatic vein
Secondary lower left hepatic veins

Hepatie portal vein

Drctus

Persistent left venae advehentes

Left umbilical vein
Splenic vem

Superior mesenteric vein

Superior mesenteric vein












- Subcardinal hepatocardiac
<~ anastomosis

" Left subcardinal

“.. Vein from kidney
to subcardinal

.. Inter-subcardinal anastomosis
e sos R. ‘subcardinal
Supracardinal-subcardinal anas.

B R. suprarenal vein

- Inferior vena cava

" . L. suprarenal vein

.....

..l L, gonadal vein
Yreereeeeea- L. renal vein

------. R, gonadal vein
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Development of brachiocephalic veins

Right brachiocephalic vein Is formed by cranial
part of right anterior cardinal veinand

_eft brachiocephalic 1s formed by cranial part of
left anterior cardinal vein and the interant.cardinal
anastomosis.

LT - ~
Jrervad i | eaphalis
' SEEaiar ag, ; i
II' £ |:.-— Eeaerne
firgrsasal w
x .

il & as
.'.:r af L. artnw




Development of superior vena cava

The part up to the opening of vena azygos develops from
caudal part of right ant.cardinal vein  and

The part below the opening (intrapericardial part) is
formed by the right common cardinal vein.
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Development of azygos and hemiazygos veins

\ena azygos develops from right azygos line vein
and

The arch of vena azygos is formed by the cranial end of right
postcardinal vein.

Hemiazygos veins are formed by the left azygos line vein.




Inferior vena cava . , .
Right hepatic vein

Ductus venosus

Portal sinus

Portal vein

Umbilical vein

Gallbladder




Development of Inferior vena cava

Inferior vena cava is formed, from below upwards by:

1. Begins by the union of the two common iliac veins
(postcardinal veins),

2. Right supracardinal,
3. Right supra-subcardinal anastomosis,
4. Right subcardinal,
5. New formation (hepatic segment)
6. Hepatocardiac channel
(terminal part of right vitelline vein).




Congenital anomalies

Double inferior vena cava
Absence !
Left SVC
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DEVELOPMENT OF PORTAL VEIN

The portal vein is formed behind the neck of pancreas by
the union of superior mesentric and splenic vein to the
left vitelline vein.

The part of the portal vein which is behind the Ist part of
duodenum i1s formed by middle dorsal transverse

anaStomOSiS. Inferior vena cava

T

Right lobe of liver ————

Left gastric vein
Cystic vein
Short gastric veins

Spleen

Portal vein

Splenic vein

Right gastric vein

Left and right gastro-
omental veins

Pancreaticoduodenal veins

Inferior mesenteric
vein



3. Part of portal vein which is in the free margin of lesser
omentum is formed by cranial or distal part of right
vitelline vein.

4. The right branch of portal vein is formed by
Intrahepatic part of right vitelline vein.

5. The left branch of portal vein is formed by the cranial
ventral transverse anastomosis and cranial, intrahepatic
part of left vite

Inferior vena cava

Right lobe of liver

Left gastric vein

Cystic vein
Short gastric veins

Spleen
Portal vein _
Splenic vein

Right gastric vein

Left and right gastro-
omental veins

Pancreaticoduodenal veins

Inferior mesenteric
vein
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SITES OF MIXING OF OXYGENATED &
DEOXYGENATED BLOOD

In the liver.

In the IVC.

In the right atrium.
In the left atrium.

In the aorta.
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CHANGES AFTER BIRTH
Closure of umbilical arteries (minutes after birth).
Closure of umbilical vein (soon after).
Closure of ductus venosus (soon after).
Closure of foramen ovale (1-2 months).

Closure of ductus arteriosus (physiological closure-
within a few hours; anatomical closure-2-3
months).



Arch of aorta

Superior

Ductus arteriosus

T 2 2
Lung i ] ;
W : Pulmonary trunk

Oval foramen

Pulmonary veins

- Right atrium

Left atrium

Vaiveof
. ovalforamen

Right ventricle

Left hepatic vein

B \ Ductus venosus

Inferior vena cava

Descending aorta

Sphinder Oxygen saturation of blood

Gut

Portal vein . High oxygen content

Umbilical vein / .
Kidney . Medium oxygen content

Urinary
bladder

Umbilicus ” Poor oxygen content

Umbilical
arteries

Lower limb &5
Internal iliac artery

FOETAL CIRCULATION



: Arch of aorta
Superior

vena cava .

o =

Ligamentum
arteriosum

Oval foramen Pulmonary trunk
_ closed by valve
~ formed from .
~ septum primum Pulmonary veins
~ Rightatrium

Left atrium

Inferior
vena cava

Right hepatic vein

Descending aorta

Oxygen saturation of blood

Portal vein - High oxygen content

Round ligament of liver
{ligamentum teres) ﬁy,

/ < Urinary
% R bladder

- Low oxygen content

Umbilicus Superior

vesical

Medial umbilical ligament

Umbilical arteries
Lower limb &3
Internal iliac artery

NEONATAL CIRCULATION



