Organs of the cardiovascular system
(systema cardiovasculare)

Heart (cor)
The heart is the central organ of the cardiovascular system. It is mostly made up of the myocardium, or heart muscle, which forms a sac with four chambers: the left atrium, right atrium, right ventricle, and left ventricle. The heart is surrounded by the pericardium, which is part of the mediastinum and splits the two pleural cavities.
Pericardium
The pericardium can be separated into
● pleura of pericardium (pleura pericardiaca),
● fibrous pericardium (pericardium fibrosum) and 
● serosa of pericardium (pericardium serosum)
The visceral layer of the pericardium is completely affixed to the cardiac wall, constituting the epicardium. It surrounds the myocardium.
Position and size of the heart
The heart is situated in the mediastinum, with the majority (60%) positioned to the left of the median plane. It extends from the third to the sixth rib (seventh in felines and canines). The heart base is approximately situated on a horizontal plane bisecting the thorax. The majority of the heart's surface is covered by the lung; nevertheless, the heart can be easily heard through auscultation and palpated via the thoracic wall (apex beat).
Shape and surface topography of the heart
The heart is conical in shape, with its base (basis cordis) positioned dorsally and the apex (apex cordis) oriented ventrally, adjacent to the sternum.
The heart possesses a right lateral surface (facies atrialis) and a left lateral surface (facies auricularis), which converge cranially at the right ventricular border (margo cranialis dexter) and caudally at the left ventricular border (margo ventricularis sinister).
The auricles of the atria (auricula cordis, atrial appendages) are situated on the left side, encircling the base of the aorta and the pulmonary trunk, whereas the main parts of the atria and the major veins are positioned on the right side.
The heart's internal structural divisions are discernible as grooves on its surface. The right atrial surface of the heart is delineated by the right interventricular groove (sulcus interventricularis dexter seu subsinuosus), which continues from the coronary groove to the apex of the heart.
The left interventricular groove (sulcus interventricularis sinister seu paraconalis) extends across the left surface of the heart from the coronary groove to the distal third of the cranial margin. The coronary groove (sulcus coronarius) delineates the separation between the atria and ventricles. It comprises significant amounts of fat that cover the coronary blood arteries.
The coronary groove delineates the boundary between the thinner atrial muscle and the significantly thicker ventricular muscle, separated by a fibrous (or cardiac) skeleton. The cardiac skeleton comprises the rings that surround the four heart orifices (anuli fibrosi). The skeleton comprises islands of fibrocartilage where bone nodules (ossa cordis) may form.
While these bones predominantly appear in cattle, they are not exclusive to this species and may also be present in other domestic mammals. The fibrous skeleton has openings in it near the entrance of the coronary sinus so that the atrioventricular bundle can get to the special neuromuscular tissue that conducts the impulse and makes it possible for the heart to contract in a coordinated way.
Compartments of the heart
The heart is divided internally by a longitudinal interventricular septum (septum interventriculare) into left and right sides.
These in turn are incompletely divided by a transverse septum into the blood- receiving atria (atrium cordis) and the blood-pumping ventricles (ventriculus cordis).

Atria of the heart (atria cordis)
Right atrium (atrium dextrum)
It gets blood from the cranial and caudal vena cavae and the coronary sinus.
It comprises a principal section, the sinus of the venae cavae (sinus venarum cavarum), and a closed-end section, the right auricle (auricula dextra). It is delineated from the left atrium by the interatrial septum.
The intervenous tubercle (tuberculum intervenosum) is a transverse ridge of tissue situated between the orifices of the two vena cavae.
The oval fossa is the remnant of the foramen ovale during fetal development.

Left atrium (atrium sinistrum)
It receives the oxygenated blood from the pulmonary veins.

Ventricles of the heart (ventriculi cordis)
Right ventricle (ventriculus dexter)
The right ventricle receives deoxygenated blood from the right atrium and pumps it through the conus arteriosus into the pulmonary trunk, which transports the blood to the lungs.
The conus arteriosus is delineated from the main chamber by the supraventricular crest (crista supraventricularis).
The supraventricular crest is a blunt, obliquely positioned muscular ridge that extends ventrally between the conus arteriosus origin and the atrioventricular orifice.
The orifice between the right ventricle and right atrium is the right atrioventricular or tricuspid valve (valva atrioventricularis dextra seu tricuspidalis). It consists of three cusps. Each cusp is supported by fibrous threads known as chordae tendineae.
The papillary muscles (mm. papillares) are conical muscular projections.
The lumen of the right ventricle is traversed by a branched or singular muscular band (trabecula septomarginalis) that extends from the interventricular septum to the outer wall.

Left ventricle (ventriculus sinister)
The left ventricle has a conical morphology, with its apex forming the apex of the heart. The heart receives oxygenated blood from the lungs through the pulmonary veins and the left atrium, then pumping it throughout most of the body via the aorta. The walls of the left ventricle appear more thick than those of the right; however, the volumes of both ventricles are equivalent.
The orifice between the left ventricle and left atrium is the left atrioventricular valve (valva atrioventricularis sinistra).
Structure of the cardiac wall
The wall of the heart consists of three layers: 
● endocardium,
● myocardium and
● epicardium.

Blood supply
● left coronary artery (a. coronaria sinistra) and 
● right coronary artery (a. coronaria dextra)

Conducting system of the heart
The conducting system consists of the following parts:
● sinoatrial node (nodus sinuatrialis),
● atrioventricular node (nodus atrioventricularis),
● atrioventricular bundle or Bundle of His (fasciculus atrioventricular) with:
○ right bundles (crura dextra) and
○ left bundles (crura sinistra);
● subendocardial branches or Purkinje fibers (rami subendocardiales).

Innervation
Innervation of the heart is provided by the autonomic nervous system:
Sympathetic fibers (cervical cardiac nerves, caudal thoracic nerves)
Parasympathetic fibers (vagus nerve).

Lymphatics
The heart tissue is drained by lymph capillaries; these finally drain into the cranial and caudal mediastinal lymph nodes and the tracheobronchial lymph nodes.

Vessels (vasa)
Arteries of the pulmonary circulation
The pulmonary trunk (truncus pulmonalis) arises from the right ventricle. It is attached to the aorta by the ligamentum arteriosum.
the pulmonary trunk divides into right and left pulmonary arteries (a. pulmonalis dextra et sinistra).

Arteries of the systemic circulation
The horse will be used as a model.
· The ascending aorta.
· the aortic arch (arcus aortae). 
· the descending aorta (aorta descendens) 

The descending aorta can be further categorized into a thoracic segment (aorta thoracica) and an abdominal segment (aorta abdominalis). It traverses from the thoracic cavity into the abdominal cavity via an opening in the diaphragm (hiatus aorticus). At the level of the caudal lumbar vertebrae, it bifurcates into its terminal branches.
Cranial branches of the aortic arch
Brachiocephalic trunk
The brachiocephalic trunk gives origin to the:
● left subclavian artery (a. subclavia sinistra),
● right subclavian artery (a. subclavia dextra) and ● bicarotid trunk (truncus bicaroticus).

Subclavian artery
Branches of the subclavian artery:
● costocervical trunk (truncus costocervicalis) with:
○ supreme intercostal artery (a. intercostalis suprema) and
○ dorsal scapular artery (a. scapularis dorsalis);
● deep cervical artery (a. cervicalis profunda),
● vertebral artery (a. vertebralis),
● superficial cervical artery (a. cervicalis superficialis),
● internal thoracic artery (a. thoracica interna) with:
○ musculophrenic artery (a. musculophrenica) and
○ cranial epigastric artery (a. epigastrica cranialis);
● axillary artery (a. axillaris), the direct continuation of the
subclavian artery.

Branches of the axillary artery (a. axillaris):
● suprascapular artery (a. suprascapularis)
● subscapular artery (a. subscapularis) with:
○ caudal circumflex humeral artery (a. circumflexa humeri caudalis)
○ circumflex scapular artery (a. circumflexa scapulae) and
○ thoracodorsal artery (a. thoracodorsalis)

Continuation as brachial artery (a. brachialis) with:
● cranial circumflex humeral artery (a. circumflexa humeri cranialis)
● deep brachial artery (a. profunda brachii) with:
○ collateral radial artery (a. collateralis radialis),
● bicipital artery (a. bicipitalis),
● transverse cubital artery (a. transversa cubiti),
● collateral ulnar artery (a. collateralis ulnaris),
● common interosseous artery (a. interossea communis),
● median artery (a. mediana) with:
○ radial artery (a. radialis),
○ palmar carpal rete (rete carpi palmare) and 
○ dorsal carpal rete (rete carpi dorsale),
● medial palmar artery (a. digitalis palmaris communis II) with: 
○ medial and lateral digital palmar artery (a. digitalis palmaris medialis et lateralis).

Bicarotid trunk
Extends cranially and branches into the left and right common carotid arteries.
Branches of the common carotid artery:
● caudal thyroid artery (a. thyroidea caudalis),
● cranial thyroid artery (a. thyroidea cranialis),
with:
○ cranial laryngeal artery (a. laryngea cranialis), and 
○ ascending pharyngeal artery (a. pharyngea ascendens);
● occipital artery (a. occipitalis): nuchal musculature, with:
○ caudal meningeal artery (a. meningea caudalis);
● internal carotid artery (a. carotis interna),
● external carotid artery (a. carotis externa), with:
○ linguofacial trunk (truncus linguofacialis) with:
– ascending palatine artery (a. palatina ascendens), 
– lingual artery (a. lingualis),
– sublingual artery (a. sublingualis), and
facial artery (a. facialis)– with: 
inferior labial artery (a. labialis inferior); 
superior labial artery (a. labialis superior); 
lateral nasal artery (a. lateralis nasi); 
dorsal nasal artery (a. dorsalis nasi); and 
angular artery of the orbit (a. angularis oculi);
○ masseteric branch (ramus massetericus),
○ superficial temporal artery (a. temporalis superficialis) with:
– transverse facial artery (a. transversa faciei), and
– rostral auricular artery (a. auricularis rostralis);
○ caudal auricular artery (a. auricularis caudalis).

Thoracic aorta and abdominal aorta
Branches of the thoracic aorta:
● dorsal intercostal arteries (aa. intercostales dorsales),
● broncho-oesophageal artery (a. broncho-oesophagea) with:
○ bronchial branches (rami bronchiales) and
○ oesophageal branches (rami oesophagei);
● costoabdominal artery (a. costoabdominalis), and
● cranial phrenic artery (a. phrenica cranialis).
Branches of the abdominal aorta:
● caudal phrenic artery (a. phrenica caudalis), 
● lumbar arteries (aa. lumbales),
● coeliac artery (a. coeliaca) 
● cranial mesenteric artery (a. mesenterica cranialis) 
● renal arteries (aa. renales),
● testicular/ovarian arteries (aa. testiculares/aa. ovaricae) and
● caudal mesenteric artery (a. mesenterica caudalis).

Termination of the abdominal aorta:
● right and left external iliac artery (a. iliaca externa dextra et sinistra) and
● right and left internal iliac artery (a. iliaca interna dextra et sinistra) with:
○ median sacral artery (a. sacralis mediana).

Veins (venae)
Cranial vena cava (vena cava cranialis) and its tributaries
The unpaired cranial vena cava is constituted, at the thoracic inlet, by the confluence of the jugular veins. It is then joined by the right and left subclavian veins, whose tributaries correspond to the respective arteries, along with the broncho-oesophageal vein.

Veins of the thoracic limb
medial and lateral digital palmar veins (vv. digitales palmares medialis et lateralis),
● metacarpal veins (vv. metacarpeae),
median vein (v. mediana) with:
○ accessory cephalic vein (v. cephalica accessoria) and ○ cephalic vein (v. cephalica);
● brachial vein (v. brachialis),
● median cubital vein (v. mediana cubiti),
● Axillary vein (v. axillaris),
● Subclavian vein (v. subclavia),
● External jugular vein (v. jugularis externa) and
● Cranial vena cava (v. cava cranialis).

Veins of the pelvic limb
Medial and lateral plantar digital veins (vv. digitales plantares medialis et lateralis),
● Metatarsal veins (vv. metatarseae),
● Dorsal pedal vein (v. dorsalis pedis),
● Cranial tibial vein (v. tibialis cranialis) with:
○ Medial saphenous vein (v. saphena medialis) and
○ Lateral saphenous vein (v. saphena lateralis);
● Popliteal vein (v. poplitea),
● Femoral vein (v. femoralis),
● External iliac vein (v. iliaca externa),
● Internal iliac vein (v. iliaca interna) and
● Caudal vena cava (v. cava caudalis).

Caudal vena cava (vena cava caudalis)
Formed by the median sacral vein and the common iliac veins which in turn are formed by the union of the external and internal iliac veins.
Lombar veins.
Renal veins.
Hepatic veins.
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