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Cardiovascular system

Thesystem which is formed by the heart, pericardamdblood vessels

Types of circulation:

x Systemic Circulation
Arteries of the systemic circulation transport oxygenated blood from the left
ventricle to organs and tissues of the bddgins of systemic circulation
drained the deoxygenated blood from all parts of the bothetoight atrium,
then to the right ventricle.

x Pulmonary Circulation
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Systematic, pulmonary and portal circulation

Deoxygenated blood from the right ventricle flows to the lungs via the
arteries of th@ulmonary circulation. These include the pulmonary trunk
and pulmonary arteries. Tipgilmonary tunk begins at the right ventricle,
from which it is separated by the cusps of the pulmonary valve. The
pulmonary trunk gives off thieft and right pulmonaryrgeries to the roots

of left and rightlungsrespectively. The pulmonary arteries are divided into
lober, gmental and subsegmental branches to follow the corresponding
bronchi until they terminate até capillary networks surrounding the
alveoli. Thepulmonary veindegin at these alveolar capillary networks and
transport oxygenated blood to the left atrium.
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x Portal circulation

1 Inthecirculatory systenof animals, gortal venousystemoccurs when
acapillary bedn organ pours into another capillary bed througins
without first going through the heart. Both dipy beds and thélood
vesselghat connect them are considered part of the portedusesystem.

91 The hepatic portal circulatias responsible for directing blood from parts
of the gastrointestinal tract, pancreas and spleen (first capillary bed) to
theliver (second capillary bed) through the portal vdihe venous blood
of the stomachntestine, pancreas and spleen drained first to
theliver before reaching the caudal veseva and heart.
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Fetal circulation

x Fetal circulation

91 During the fetal life, the respiratory and digestive organs do not
function. Therefore, the oxygenateldod with nutritive méerials
must be assured from the placenta through the umbilical cord to the
umbilicus of fetus.

1 The umbilical cord contains an umbilical vein, carries oxygendikzbd
to the fetus, and 2 umbilical arteries, drained blood from the fietadl.
domestt animals except equines, about 1/3 of the bloadhdilical vein
enters the fetaluctus vensusand is carried to theaudalvena cavaThe
rest of blood within the umbilical vein enters thesr at the umbilical
fissure ad joins the portal vein. The hepatic veins drain the liver to the
caudal vena cava, then to thght atrium.The latter also receives the
cranial vera cava and about 85% of thiedd flows from the right atrium,
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through thdoramenoval, to left atrium . The rest of the blood passes
from right atrium to rightentricle. The ventricles arcontracted; the left
ventricle pumps the blood through aorta to all part of fetus, while the left
ventricle pushes the blood the pulmonary trunk. The shunt ductus
arteriosus changes the current of blood from the pulmonark tauthe

aorta because tharigs out function. Some of the blood moves from the
aorta through thenternal iliac arterieso theumbilical arteriesand re

enter theplacentawherecarbon dioxideand dher waste products from

the fetus are taken up and enter the maternal circulation.

Pericardium

x  Definition; fibro-serous sac encloses the heart and the beginning of the
large blood vessels.

x Parts:

1. Fibrous pericardium; thirstrong inelastic layer encloses the serous
pericardiumand heart.

1 Attached dorsally to the large blood vessels at the base of heart.
1 Attached ventrally at the apex of the heart withl#st sternal egment
by thesternopericardidigament.

2. Serous pericalium; closed sac of serous membrarih elastic fibers,
lined by mesothelial celland contairpericardialfluid. It consists of2
layers:

a. Parietal layer; lines the fibrous pericardium.
b. Viscerallayer (epicardium); closely adherent to theéer surfacef
the heart.
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Heart

x  Definition; a hollow muscular organ that pumps the blood through the
circulatory system
Shapeflattened cone, its base lies dorsally.
Weight;about 4 kgsi 0.7% of body weight.
Position;occupies the middle mediastinum and Islig shefted left to
the median plane.
Direction;the longitudinal axis is directed ventrocaudally.
Gross anatomythe heart has a base, apex, 2 borders and 2 surfaces.
a. Base;directed dorsally and attached by thege blood vessels. It is
opposite to théateral thoracic wall from the 3éd6th intercostal
spaces.

b. Apex; tapered and lies centrally dorsal to the last sternal segment

c. Cranial border; strongly convex and directed ventrocaudally.

d. Caudal border; vertad and short.

e. Rightsurface; convex.

f. Left surface; also convex.

x The exterior of the heartarries the cardiac grooves which indicate the
division of the heart into 4 chambers.

1) Coronary grooveindicates the division between the atria and
ventricles. It enircles the heart, but interrupted by tBenus
arteriosus ; the origin of the pulmonary trunk.

2) Interventricular paraconal groovilie left groovebegins at the
coronary groove just caudal to the conus arteriosus and descends
parallel to the caudal border

3) Interventricular subsinosal groowég right groove, begins at the
coronary groove just ventral to the termination of the caudal vena
cava in the venous sinus. It passes towards the apex and ends befor
the latter by about-3cm

x Chambers of thaeart- Are lined by endocardium except the figimd
left auricleswhich lined by pectinate muscles.
A. Right atrium;forms the right cranial part of the base and consists of
2 parts:
1 Venous sinus (Sinus venarum caverum); receives the venus
blood from allparts of the body. It is connected with tinght
ventricles through the right atrioventricular orifice.



1 Right auricle;conical diverticulunforms the most cranial part of
the heatrt. It is lined by pectinate muscles which crossed the inner
wall in various directions and terminated dorsally in the teami
crest.

1 Openings of the right atrium:

1) Cranial vena cava

2) Caudal vena cava

3) Vena azygos

4) Coranary sinus

5) Small cardiac veins

6) Right atrioventricular orifice
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9 Structuref the right atriune

1) Intervenougubercle; projected ventrally cranial to the opening
of caudal vena cava. It changes the flow of the blood rgmi
from the cranial vena cavawards the atrioventricular orifice.

2) Fossa oval (remnant of foramen oval); small diverticulum in
the septal walat the point of entrance of caudal vena cava.

3) Terminal gest; the insertion of pectinate muscles.



B. Right ventriclethe right cranial part of the ventricular mass.

91 Triangular in outline, crescenric in cross section and thin
walled.

1 The rightventricle does not reach the apex.

1 Itis connected with thaght atrium through the right

atrioventricular orifice antheleft part of ventricle is projecteddorsally

to form the conus arteriosus.

1 Supraventricular crest separates the right atrioventricular orifice
and conus arteriosuhe origin of tle pulmonary trunk.

1 Openings of the right ventricle are:

1) Right arterioventricular orifice; guarded by tricuspid valve.

2) Pulmonary orifice; thdeginning of pulmonary trunk at the conus
arteriosus and guarded by 3 smilunar valve.

1 Structures of the right vemtle are:

1) Supraventricular crest.

2) Tricuspid valve of right atrioventricular orificangular, septand
parietal cusps which are folds of endocardium supportdibtmus tissue
and muscular fiberg.he periphenof the cuspsattached to the fibrous
ring at the atrioventriculanpening. The central edges are irregular and
give attachment to the cordae tendineae.

3) Cordae tendinea@ye attached to the central edges of the cusps by
interlacing branches. The ventral attachment into 3 papillary muscles
which projected from the innewall.

4) Papillary muscles2 septal and one parietal. Each cusp of right
atrioventricular orifice receives cordae tendineae from 2 papillary
muscles.

5) Trabeculae carneamuscular ridges and bands take 3 forms:

- Ridges and columns ielif.

- Papillary muscled]attened conical projections and give off cordae
tendineae to the cusps of the valve.

- Septomarginal trabeculae; musculotendineous katehd from the
septum to the opposite wall. They prevent over distention and provide
pathwayfor the Purkinje fibers@oss the ventricular cavity forming a
part of conducting system.



C.Left atrium forms the caudal part of thrase of heartt consists of
2 parts:

1 Arterial sinus; the wide part of left atrium which receive® 7
pulmonary vens. It is connected witthe left ventricle through
the left atrioventricular orifice, which is guarded by bicuspid or
mitral valve.Fossa oval is clear in septal wall of leftian.

1 Left auricle; conical blind part of the left atrium which lies caudal t
the origin of pulmonary trunk. It is lined by pectinate muscles
which inserted in the terminal crest.

D. Left ventricle;forms the left caudal part of the ventricular mass.

It is conical in outline, circular in cross section and has a thick
wall exceptat the apex.
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