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Pericardium:

The pericardium, comprising fibrous and serous layers, encloses the heart, which pulsates "from womb to tomb". The heart is a vital organ, pumping blood throughout the body. Its pulsations are regulated by the brain through various nerves. The perception of heartbeat against the chest wall makes it seem more active than the "quiet brain" controlling it, which is why there are more songs about the heart and fewer about the brain. Practices like meditation, yoga, and exercise help regulate the heartbeat through the brain.
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Features

The pericardium is a fibroserous sac enclosing the heart and the roots of the great vessels, situated in the middle mediastinum. It consists of the fibrous pericardium and the serous pericardium.


		Fibrous Pericardium




		Apex is blunt and lies at the level of the sternal angle, fused with the roots of the great vessels and the pretracheal fascia.

		Base is broad and blends with the central tendon of the diaphragm.

		Anteriorly connected to the upper and lower ends of the sternum by weak ligaments.

		Posteriorly related to the principal bronchi, esophagus, and descending thoracic aorta.

		On each side, related to the mediastinal pleura, mediastinal surface of the lung, phrenic nerve, and pericardiacophrenic vessels.

		Protects the heart against sudden overfilling and prevents overexpansion.




		Serous Pericardium




		
Parietal Pericardium: Fused with the fibrous pericardium.

		
Visceral Pericardium (Epicardium): Fused to the heart, except along the cardiac grooves.



Sinuses of Pericardium


		
Transverse Sinus: Horizontal gap between the arterial and venous ends of the heart tube, bounded by the ascending aorta, pulmonary trunk, superior vena cava, and left atrium.

		
Oblique Sinus: Narrow gap behind the heart, bounded by the left atrium, parietal pericardium, and esophagus.



Contents of the Pericardium


		Heart with cardiac vessels and nerves.

		Ascending aorta.

		Pulmonary trunk.

		Lower half of the superior vena cava.

		Terminal part of the inferior vena cava.

		Terminal parts of the pulmonary veins.



Blood Supply


		Fibrous and parietal pericardia: Supplied by branches from the internal thoracic, musculophrenic arteries, and descending thoracic aorta.



Nerve Supply


		Fibrous and parietal pericardia: Supplied by the phrenic nerves, sensitive to pain.

		Epicardium: Supplied by autonomic nerves of the heart, not sensitive to pain.

		Pain of pericarditis originates in the parietal pericardium, while cardiac pain or angina originates in the cardiac muscle or heart vessels.



Function

The pericardium serves several important functions:


		
Positioning and Limiting Motion: It sets the heart in the mediastinum and limits its motion, providing stability and preventing excessive movement.

		
Protection: The pericardium protects the heart from infection and external trauma.

		
Lubrication: It secretes a small amount of serous fluid into the pericardial cavity, lubricating the surfaces of the heart and reducing friction during heartbeats.

		
Preventing Excessive Dilation: In cases of acute volume overload, the pericardium prevents excessive dilation of the heart.



Clinical Significance


		
Pericarditis: Inflammation of the pericardium, pericarditis, often causes chest pain that spreads to the back and worsens when lying flat. A pericardial friction rub may be heard during examination. Pericarditis can be caused by viral infections (e.g., glandular fever, cytomegalovirus, coxsackievirus), bacterial infections, or myocardial infarction. Treatment includes painkillers, anti-inflammatories, and colchicine. Severe cases may lead to constrictive pericarditis, requiring surgical pericardiectomy.

		
Pericardial Effusion: Fluid accumulation within the pericardial space, known as a pericardial effusion, can occur secondary to pericarditis, kidney failure, or tumors. Large effusions can compress the heart, causing cardiac tamponade, characterized by pulsus paradoxus and circulatory failure. Pericardiocentesis can relieve tamponade by draining fluid from the pericardial space.

		
Congenital Absence of Pericardium: Rarely, individuals may have a congenital absence of the pericardium, usually on the left side. This condition is often asymptomatic and discovered incidentally. Some affected individuals may have other heart abnormalities. Chest X-rays may show a posteriorly rotated heart, and CT or MRI scans can confirm the diagnosis.




		THE HEART:



The heart, a conical hollow muscular organ, is located in the middle mediastinum and enclosed within the pericardium. It serves to pump blood to various parts of the body to meet their nutritive requirements. Here are some key features:


		
Position and Size: The heart is placed obliquely behind the body of the sternum and adjoining parts of the costal cartilages. Approximately one-third of it lies to the right, and two-thirds to the left of the median plane. It measures about 12 x 9 cm and weighs around 300 g in males and 250 g in females.



External Features

Grooves or Sulci

The heart features several grooves or sulci that separate its various structures. Here's an overview:


		
Atrioventricular or Coronary Sulcus: This circular groove separates the atria from the ventricles and is divided into anterior and posterior parts. The right half, located between the right atrium and right ventricle, accommodates the right coronary artery. The left half, between the left atrium and left ventricle, lodges the circumflex branch of the left coronary artery. The coronary sulcus is anteriorly overlapped by the ascending aorta and pulmonary trunk.

		
Interatrial Groove: This groove is faintly visible posteriorly and is hidden anteriorly by the aorta and pulmonary trunk.

		
Anterior Interventricular Groove: Nearer to the left margin of the heart, this groove runs downwards and to the left. Its lower end separates the apex from the rest of the heart's inferior border.

		
Posterior Interventricular Groove: Situated on the diaphragmatic or inferior surface of the heart, this groove is nearer to the right margin of this surface. It meets the coronary sulcus at the inferior border near the apex.

		
Crux of the Heart: This is the point where the posterior interventricular sulcus meets the coronary sulcus.
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Apex of the Heart


		The apex of the heart is entirely formed by the left ventricle and is directed downwards, forwards, and to the left. It is overlapped by the anterior border of the left lung and is situated in the left fifth intercostal space, 9 cm lateral to the midsternal line, just medial to the midclavicular line. Pulsations may be seen and felt over this region.

		In children below 2 years of age, the apex is situated in the left fourth intercostal space in the midclavicular line.



Base of the Heart


		Also known as the posterior surface, the base of the heart is formed mainly by the left atrium and a small part of the right atrium. It features the openings of the four pulmonary veins into the left atrium, as well as the superior and inferior venae cavae into the right atrium.

		It is related to thoracic vertebrae T5 to T8 and descends by one vertebra in the erect posture. It is separated from the vertebral column by the pericardium, right pulmonary veins, esophagus, and aorta.



Borders of the Heart


		
Upper Border: Formed by the two atria, mainly the left atrium.

		
Right Border: Mainly formed by the right atrium, extending from the superior vena cava to the inferior vena cava.

		
Inferior Border: Mainly formed by the right ventricle, extending from the inferior vena cava to the apex. A small part near the apex is formed by the left ventricle.

		
Left Border: Formed mainly by the left ventricle, separating the anterior and left surfaces of the heart, and extending from the apex to the left auricle.



Surfaces of the Heart


		
Anterior or Sternocostal Surface: Mainly formed by the right atrium and right ventricle, with some contribution from the left ventricle and left auricle. It is covered by the lungs, except for a part behind the cardiac notch of the left lung.

		
Inferior or Diaphragmatic Surface: Rests on the central tendon of the diaphragm and is formed by the left and right ventricles. It is directed downwards and slightly backwards and is traversed by the posterior interventricular groove.

		
Left Surface: Formed mostly by the left ventricle and left auricle, crossed by the coronary sulcus. It is related to the left phrenic nerve, left pericardiacophrenic vessels, and the pericardium.



Chambers: The heart has four chambers: the right and left atria and the right and left ventricles. The atria lie above and behind the ventricles and are separated by an interatrial groove. The ventricles are separated by an interventricular groove, subdivided into anterior and posterior parts.
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Right Atrium:

Position:


		The right atrium is the upper right chamber of the heart, positioned to receive venous blood from the entire body and pump it to the right ventricle through the right atrioventricular or tricuspid opening.

		It forms the right border, part of the upper border, the sternocostal surface, and the base of the heart.



External Features:


		
Elongated Structure: Vertically elongated, it receives the superior vena cava at the upper end and the inferior vena cava at the lower end.

		
Right Auricle: The upper end extends to the left to form the right auricle, covering the root of the ascending aorta and partly overlapping the infundibulum of the right ventricle. Notched margins and a sponge-like interior prevent free flow of blood.

		
Sulcus Terminalis: A shallow vertical groove along the right border, passing from the superior vena cava above to the inferior vena cava below. It's produced by an internal muscular ridge called the crista terminalis, containing the sinoatrial (SA) node.

		
Right Atrioventricular Groove: Separates the right atrium from the right ventricle, lodging the right coronary artery and the small cardiac vein.



Tributaries or Inlets of the Right Atrium:


		Superior vena cava

		Inferior vena cava

		Coronary sinus

		Anterior cardiac veins

		Venae cordis minimi (Thebesian veins)

		Sometimes the right marginal vein



Right Atrioventricular Orifice:


		Blood passes from the right atrium to the right ventricle through the right atrioventricular or tricuspid orifice, guarded by the tricuspid valve.



Internal Features:

Smooth Posterior Part or Sinus Venarum:


		
Development: Derived from the right horn of the sinus venosus.

		
Tributaries: Most tributaries, except anterior cardiac veins, open into it.




		Superior vena cava opens at the upper end.

		Inferior vena cava opens at the lower end, guarded by a rudimentary valve (Eustachian valve).

		Coronary sinus opens between the openings of the inferior vena cava and the right atrioventricular orifice, guarded by the valve of the coronary sinus (Thebesian valve).

		Venae cordis minimi open via small foramina.




		
Intervenous Tubercle of Lower: A small projection below the opening of the superior vena cava, guiding superior caval blood to the right ventricle during embryonic life.



Rough Anterior Part or Pectinate Part, including the Auricle:


		
Development: Derived from the primitive atrial chamber.

		
Musculi Pectinati: Series of transverse muscular ridges arising from the crista terminalis and running forwards and downwards towards the atrioventricular orifice. In the auricle, they form a reticular network.



Interatrial Septum:


		
Development: Derived from the septum primum and septum secundum.

		
Fossa Ovalis: A shallow, saucer-shaped depression in the lower part, representing the site of the embryonic septum primum.

		
Annulus Ovalis or Limbus: A prominent margin of the fossa ovalis, representing the lower free edge of the septum secundum. It is distinct above and at the sides but deficient inferiorly.

		
Remains of the Foramen Ovale: Occasionally present, a small slit-like valvular opening between the upper part of the fossa and the limbus, which is normally occluded after birth but may sometimes persist.



Right Ventricle:

Position:


		The right ventricle is a triangular chamber that receives blood from the right atrium and pumps it to the lungs through the pulmonary trunk and pulmonary arteries.

		It forms the inferior border and a significant portion of the sternocostal surface of the heart.



External Features:


		Surfaces:




		
Anterior or Sternocostal Surface: Facing the sternum and ribs.

		
Inferior or Diaphragmatic Surface: Resting on the diaphragm.




		Interior Parts:




		
Inflowing Part: Rough due to muscular ridges called trabeculae carneae, derived from the proximal part of the bulbus cordis of the heart tube.

		
Outflowing Part (Infundibulum): Smooth, forming the upper conical part of the right ventricle, giving rise to the pulmonary trunk. It develops from the mid portion of the bulbus cordis.

		These parts are separated by the supraventricular crest or infundibulo-ventricular crest between the tricuspid and pulmonary orifices.



Internal Features:


		Orifices:




		
Right Atrioventricular or Tricuspid Orifice: Guarded by the tricuspid valve.

		
Pulmonary Orifice: Guarded by the pulmonary valve.




		Trabeculae Carneae (Muscular Ridges):




		Three types: a. Ridges or fixed elevations. b. Bridges. c. Pillars or papillary muscles:




		Anterior, posterior, and septal (largest is anterior).

		Attached by chordae tendineae to the cusps of the tricuspid valve.




		The septomarginal trabecula or moderator band extends from the ventricular septum to the base of the anterior papillary muscle, containing the right branch of the AV bundle.




		Cavity Shape:




		Crescentic in section due to the forward bulge of the interventricular septum.




		Wall Thickness:




		Thinner than the left ventricle, in a ratio of 1:3.



Interventricular Septum:


		Positioned obliquely, with one surface facing forwards and to the right, and the other facing backwards and to the left.

		The upper part is thin and membranous, separating not only the two ventricles but also the right atrium and left ventricle.

		The lower part is thick and muscular, separating the two ventricles. Its position is indicated by the anterior and posterior interventricular grooves.



Left Atrium:

Position:


		The left atrium is a quadrangular chamber situated posteriorly.

		Its appendage, the left auricle, projects anteriorly to overlap the infundibulum of the right ventricle.

		Forms the left two-thirds of the base of the heart, the greater part of the upper border, parts of the sternocostal and left surfaces, and the left border.

		Receives oxygenated blood from the lungs through four pulmonary veins and pumps it to the left ventricle through the left atrioventricular or bicuspid (mitral) orifice, guarded by the mitral valve.



Features:


		Posterior Surface:




		Forms the anterior wall of the oblique sinus of the pericardium.




		Anterior Wall:




		Formed by the interatrial septum.




		Pulmonary Veins:




		Two pulmonary (4 in total) veins open into the atrium on each side of the posterior wall.




		Interior:




		The greater part of the interior is smooth-walled, derived embryologically from the absorbed pulmonary veins.

		Musculi pectinati are present only in the auricle, forming a reticulum.

		The septal wall shows the fossa lunata, corresponding to the fossa ovalis of the right atrium.

		Tributaries include a few venae cordis minimi in addition to the four pulmonary veins.
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Left Ventricle:

Position:


		The left ventricle receives oxygenated blood from the left atrium and pumps it into the aorta.

		Forms the apex of the heart, part of the sternocostal surface, most of the left border and left surface, and the left two-thirds of the diaphragmatic surface.



Features:


		External Surfaces:




		Anterior or sternocostal, inferior or diaphragmatic, and left surfaces.




		Interior:




		Divisible into two parts: a. Lower rough part with trabeculae carneae develops from the primitive ventricle of the heart tube. b. Upper smooth part or aortic vestibule gives origin to the ascending aorta, lying between the membranous part of the interventricular septum and the anterior or aortic cusp of the mitral valve.




		Orifices:




		Left atrioventricular or bicuspid or mitral orifice, guarded by the bicuspid or mitral valve.

		Aortic orifice, guarded by the aortic valve.




		Papillary Muscles:




		Two well-developed papillary muscles: anterior and posterior, with chordae tendinae attached to both cusps of the mitral valve.




		Cavity:




		Circular in cross-section.




		Wall Thickness:




		Walls are three times thicker than those of the right ventricle.



Internal Structures of Heart:

Valves:

The heart has two pairs of valves that maintain unidirectional blood flow and prevent regurgitation: atrioventricular valves and semilunar valves.

Atrioventricular Valves:


		Components:




		
Fibrous Ring: Attached to the cusps.

		
Cusps: Flat structures projecting into the ventricular cavity, consisting of:




		Attached and free margins.

		Atrial and ventricular surfaces.




		
Chordae Tendinae: Connect the free margins and ventricular surfaces to the papillary muscles.

		
Papillary Muscles: Actively contract during ventricular systole to keep the valves competent.




		
Blood Supply: Present only in the fibrous ring and basal one-third of the cusps. Nutrition to the central two-thirds of the cusps is from blood within the heart.

		Tricuspid Valve:




		Has three cusps: anterior, posterior or inferior, and septal.

		The anterior papillary muscle is the largest, the inferior is smaller and irregular, and the septal is represented by small muscular elevations.




		Mitral Valve:




		Has two cusps: large anterior or aortic cusp, and small posterior cusp.

		The anterior cusp lies between the mitral and aortic orifices. The cusps are smaller and thicker than those of the tricuspid valve.
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Semilunar Valves:


		Structure:




		Named semilunar due to the shape of their cusps.

		Each valve has three cusps directly attached to the vessel wall.

		Forms small pockets with mouths directed away from the ventricular cavity.

		Each cusp has a central fibrous nodule and thin smooth margins.




		Function:




		Closed during ventricular diastole, with each cusp bulging towards the ventricular cavity.




		Aortic and Pulmonary Sinuses:




		Opposite the cusps, the vessel walls form dilations known as the aortic and pulmonary sinuses.

		Coronary arteries arise from the anterior and left posterior aortic sinuses.



Papillary Muscles of the Heart:


		Papillary muscles are located in the ventricles of the heart.

		They attach to the cusps of the atrioventricular valves (mitral and tricuspid valves) via chordae tendineae and prevent valve inversion or prolapse during ventricular contraction (systole).
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Structure:


		
Total Number: There are five papillary muscles in total: three in the right ventricle and two in the left.

		Right Ventricular Papillary Muscles:




		Anterior, posterior, and septal papillary muscles.

		Attach to the tricuspid valve via chordae tendineae.




		Left Ventricular Papillary Muscles:




		Anterolateral and posteromedial papillary muscles.

		Attach to the mitral valve via chordae tendineae.



Blood Supply:


		Left Ventricular Papillary Muscles:




		
Anterolateral Muscle Blood Supply: Left anterior descending artery (LAD) - diagonal branch and left circumflex artery (LCX) - obtuse marginal branch.

		
Posteromedial Muscle Blood Supply: Right coronary artery (RCA) - posterior interventricular artery.

		The posteromedial muscle is more susceptible to rupture due to having only one blood supply source, making it vulnerable to RCA occlusion.



Function:


		Papillary muscles of both ventricles start contracting just before ventricular systole and maintain tension throughout.

		
Prevention of Regurgitation: Prevent backward flow (regurgitation) of ventricular blood into the atrial cavities.

		
Prevention of Prolapse: Brace the atrioventricular valves against prolapse, ensuring they do not invert back into the atria due to high pressure in the ventricles.



Fibrous Skeleton:

The fibrous skeleton of the heart consists of fibrous rings surrounding the atrioventricular and arterial orifices, along with adjoining masses of fibrous tissue. Its functions include providing attachment to the cardiac muscle and maintaining valve competency.

Atrioventricular Fibrous Rings:


		Shaped like a figure of 8, these rings attach the atria, ventricles, and membranous part of the interventricular septum.

		There's no muscular continuity across these rings, except for the atrioventricular bundle or bundle of His.

		Between the atrioventricular rings and the aortic ring lies the trigonum fibrosum dextrum, containing fibrous tissue and sometimes a small bone called the os cordis.

		Another mass of fibrous tissue, the trigonum fibrosum sinistrum, lies between the aortic and mitral rings. The tendon of the infundibulum binds the posterior surface of the infundibulum to the aortic ring.
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Musculature of the Heart:

Cardiac muscle fibers form loops attached to the fibrous skeleton. These loops contract, wringing blood out of the cardiac chambers.


		Atrial Musculature:




		Arranged in superficial transverse and deep anteroposterior layers.




		Ventricular Musculature:




		Consists of superficial and deep layers.



Superficial Fibers:


		These arise from the fibrous skeleton and have a spiral course. 

		Fibers from the tendon of the infundibulum cross the diaphragmatic surface, curve around the inferior border, then cross the sternocostal surface to reach the apex. They form a vortex at the apex and continue with the deep layer, ending in the anterior papillary muscle of the left ventricle. 

		Fibers from the right atrioventricular ring follow a similar course, ending in the posterior papillary muscle of the left ventricle. c. Fibers from the left atrioventricular ring lie along the diaphragmatic surface, cross the posterior interventricular groove, and reach the papillary muscles of the right ventricle.



Deep Fibers:


		These are 'S' shaped and arise from one ventricle's papillary muscle, turning in the interventricular groove to end in the papillary muscle of the other ventricle. They cross through the interventricular septum and form layers with decreasing course in the right ventricle and increasing course in the left ventricle.



Cardiac Muscle (Myocardium)

Overview:


		Cardiac muscle, also called myocardium, is an involuntary, striated muscle.

		It forms the main tissue of the heart wall, sandwiched between the outer pericardium and inner endocardium.



Gross Anatomy:


		
Heart Wall Structure: The heart wall consists of the myocardium, the inner endocardium, and the outer epicardium.

		
Myocardium Orientation: Sheets of cardiac muscle cells wrap around the left ventricle, oriented perpendicularly to each other.

		
Contraction: Allows the heart to squeeze in multiple directions simultaneously for efficient blood pumping.



Microanatomy:


		
Cardiomyocytes: Contractile cells forming cardiac muscle tissue.

		
Pacemaker Cells: Set the rhythm of heart contractions.




		Found in the sinoatrial (SA) node and atrioventricular (AV) node.

		Responsible for generating, receiving, and transferring electrical impulses.




		
Syncytium Formation: Cardiomyocytes connected by intercalated discs form functional syncytium for coordinated contraction.

		Cellular Structure:




		Rectangular shape with one or two nuclei.

		Joined by intercalated discs, containing gap junctions and desmosomes.

		Myofibrils organized into sarcomeres, giving a striated appearance.




		
T-Tubules: Microscopic tubes facilitating rapid transmission of electrical impulses and regulation of calcium concentration.

		
Intercalated Discs: Complex structures containing gap junctions, desmosomes, and fascia adherens junctions for force transmission and ion movement.

		
Fibroblasts: Supporting cells responsible for creating and maintaining the extracellular matrix (ECM).

		
Extracellular Matrix (ECM): Provides support, strength, and elasticity to muscle cells, composed of collagen, elastin, and glycosaminoglycans.



Conducting System of the Heart:

The conducting system of the heart consists of specialized myocardial fibers responsible for initiating and transmitting the cardiac impulse. These fibers are finer than regular myocardial fibers and are completely cross-striated.


		Sinuatrial Node (SA Node):




		Known as the "pacemaker" of the heart, the SA node generates impulses at a rate of about 70-100 beats per minute, initiating the heartbeat.

		Located at the atriocaval junction in the upper part of the sulcus terminalis, near the entrance of the superior vena cava.

		The impulse from the SA node travels through the atrial wall to reach the atrioventricular (AV) node.




		Atrioventricular Node (AV Node):




		Smaller than the SA node, the AV node is situated in the lower and dorsal part of the atrial septum, just above the opening of the coronary sinus.

		Capable of generating impulses at a rate of about 40 to 60 beats per minute.




		Atrioventricular Bundle (AV Bundle or Bundle of His):




		The only muscular connection between the atrial and ventricular musculatures.

		Begins as the AV node, crosses the AV ring, and descends along the posteroinferior border of the membranous part of the ventricular septum.

		At the upper border of the muscular part of the septum, it divides into right and left branches.




		Right Branch of the AV Bundle:




		Passes down the right side of the interventricular septum.

		A large part enters the moderator band (septomarginal trabecula) and reaches the anterior wall of the right ventricle, where it divides into Purkinje fibers.




		Left Branch of the AV Bundle:




		Descends on the left side of the interventricular septum and is distributed to the left ventricle after dividing into Purkinje fibers.




		Purkinje Fibers:




		Form a subendocardial plexus.

		Large pale fibers, striated only at their margins, and usually possessing double nuclei.

		Generate impulses at a rate of 20-35 beats per minute.



Arteries Supplying the Heart:

The heart is supplied by two coronary arteries that originate from the ascending aorta. Both arteries travel within the coronary sulcus.
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Right Coronary Artery (RCA):


		Smaller than the left coronary artery.

		Arises from the anterior aortic sinus of the ascending aorta.



Course:


		Initially, it moves forwards and to the right, emerging between the root of the pulmonary trunk and the right auricle.

		Then, it descends in the right anterior coronary sulcus to the junction of the right and inferior borders of the heart.

		It winds around the inferior border, reaching the diaphragmatic surface of the heart. Here, it runs backwards and to the left in the right posterior coronary sulcus, reaching the posterior interventricular groove.

		It terminates by connecting with the circumflex branch of the left coronary artery at the crux.



Branches:


		Large Branches:




		Marginal artery.

		Posterior interventricular artery.




		Small Branches:




		Nodal artery (present in about 60% of cases).

		Right atrial artery.

		Infundibular artery.

		Terminal artery.

		Right ventricular artery.

		Conus artery.



Area of Distribution:


		Right atrium.

		Ventricles:




		Greater part of the right ventricle, excluding the area adjacent to the anterior interventricular groove.

		Small part of the left ventricle adjacent to the posterior interventricular groove.




		Posterior part of the interventricular septum.

		Whole conducting system of the heart, except a part of the left branch of the AV bundle. The SA node is supplied by the left coronary artery in about 40% of cases.



Left Coronary Artery (LCA):

The left coronary artery is larger than the right coronary artery, originating from the left posterior aortic sinus of the ascending aorta.

Course:


		Initially, it runs forwards and to the left, emerging between the pulmonary trunk and the left auricle. Here, it gives off the anterior interventricular branch, which descends in the anterior interventricular groove. The remaining part of the left coronary artery is called the circumflex artery.

		After giving off the anterior interventricular branch, it continues to the left in the left anterior coronary sulcus.

		It wraps around the left border of the heart and proceeds in the left posterior coronary sulcus. Near the posterior interventricular groove, it terminates by anastomosing with the right coronary artery.



Branches:


		Large Branches:




		Anterior interventricular artery.

		Branches to the diaphragmatic surface of the left ventricle, including a large diagonal branch.




		Small Branches:




		Left atrial artery.

		Pulmonary artery.

		Terminal artery.



Area of Distribution:


		Left atrium.

		Ventricles:




		Greater part of the left ventricle, except the area adjacent to the posterior interventricular groove.

		Small part of the right ventricle adjacent to the anterior interventricular groove.




		Anterior part of the interventricular septum.

		Part of the left branch of the AV bundle.



Cardiac Dominance:


		In about 10% to 15% of hearts, the right coronary artery is small and does not provide the posterior interventricular branch. In such cases, the circumflex artery from the left coronary artery supplies the posterior interventricular branch as well as the AV node. These hearts are termed left dominant.

		Most often, the right coronary artery provides the posterior interventricular artery, making the hearts right dominant. The artery providing the posterior interventricular branch is termed the dominant artery.



Collateral Circulation:

Cardiac Anastomoses:


		The two coronary arteries anastomose within the myocardium.



Extracardiac Anastomoses:


		Vasa vasorum of the aorta.

		Vasa vasorum of the pulmonary arteries.

		Internal thoracic arteries.

		Bronchial arteries.

		Phrenic arteries, which anastomose through the pericardium. These channels may open up in emergencies when both coronary arteries are obstructed.



Retrograde Flow:


		Retrograde flow of blood in the veins may irrigate the myocardium in case of coronary obstruction.



These anastomoses have limited practical value and cannot fully compensate for coronary blockages. Blockage of coronary arteries usually leads to myocardial infarction, causing death of myocardial tissue.

Veins of the Heart:


		
Great Cardiac Vein: Accompanies the anterior interventricular artery, then the left coronary artery, and drains into the left end of the coronary sinus.

		
Middle Cardiac Vein: Accompanies the posterior interventricular artery and joins the middle part of the coronary sinus.

		
Right Marginal Vein: Accompanies the marginal branch of the right coronary artery and drains into either the small cardiac vein or directly into the right atrium.

		
Posterior Vein of the Left Ventricle: Runs on the diaphragmatic surface of the left ventricle and ends in the coronary sinus.

		
Oblique Vein of the Left Atrium (Vein of Marshall): Runs on the posterior surface of the left atrium and terminates in the left end of the coronary sinus.

		
Anterior Cardiac Veins: Small veins on the anterior wall of the right ventricle that open directly into the right atrium.

		
Venae Cordis Minimi (Thebesian Veins): Numerous small valveless veins that directly drain into the heart chambers, more abundant on the right side.



Coronary Sinus:


		Largest vein of the heart, situated in the left posterior coronary sulcus.

		Receives blood from the great cardiac vein, middle cardiac vein, small cardiac vein, posterior vein of the left ventricle, and oblique vein of the left atrium.

		Opens into the posterior wall of the right atrium.



Lymphatics of the Heart:

Lymphatics accompany the coronary arteries and drain into two trunks: the right trunk ends in brachiocephalic nodes, and the left trunk ends in tracheobronchial lymph nodes.

Nerve Supply of the Heart:


		
Parasympathetic Nerves: Via the vagus nerve, cardioinhibitory, slowing down heart rate.

		
Sympathetic Nerves: Derived from upper thoracic spinal cord segments, cardioacceleratory, increasing heart rate and dilating coronary arteries.



Cardiac Plexuses:


		
Superficial Cardiac Plexus: Below the aortic arch, formed by branches of the left sympathetic chain and vagus nerve. Connected to the deep cardiac plexus, right coronary artery, and left anterior pulmonary plexus.

		
Deep Cardiac Plexus: In front of the tracheal bifurcation and behind the aortic arch. Formed by cardiac branches from cervical and upper thoracic ganglia of the sympathetic chain, and vagus and recurrent laryngeal nerves. Distributes branches to coronary and pulmonary plexuses and atria.
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Histology of Heart:

Early Embryology of the Heart:


		Formation of Progenitor Heart Cells:




		Progenitor heart cells aggregate in the epiblast layer of the embryo.

		These cells migrate to the splanchnic layer and become the primary heart field.

		Primary heart field cells settle cranial to the neural folds.




		Development of Primary and Secondary Heart Fields:




		Primary heart field cells form left and right atria and most of the left ventricle.

		Secondary heart field develops to form the remainder of the right ventricle and great vessels.

		Both fields undergo folding to form the cardiac tube and eventually the four-chambered heart.




		Differentiation of Cardiac Myoblasts:




		Primary heart field cells differentiate into cardiac myoblasts under the influence of pharyngeal endoderm.

		Myoblasts differentiate into myocardiocytes, forming the myocardium.

		Islands of blood formed by primary heart field cells participate in vasculogenesis.




		Structure of the Heart Layers:




		Epicardium: Outer layer derived from proepicardium.

		Myocardium: Middle layer composed of cardiomyocytes.

		Endocardium: Inner layer derived from mesothelial cells of the outflow tract.
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