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Coronary Circulation
PART 1
Introduction
What is unique about the delivery of nutrients to the heart, and the delivery of wastes, away from the heart?
One unique feature in the delivery of nutrients to the heart is the existence of a collateral circulatory system. This system is formed by a network of tiny blood vessels which are often closed when the heart’s circulatory system is functioning normally. This system is activated when the coronary arteries supplying nutrients to the cardiac muscles become narrow eventually limiting the flow of blood to the heart muscle (Seiler, 2017). Such a condition may be caused by illnesses such as coronary artery disease. When the coronary artery become very narrow and supply of blood is hindered the collateral vessels enlarge and supply cardiac muscles with nutrients. Opening of collateral vessels allow blood to flow through collateral vessels into another point past the block in the same artery or to a nearby artery. This system ensures that the cardiac tissue is not raptured by blood pressure build up by the artery blocks.  Another unique feature is that the heart muscle extracts 70 to 75 percent of the oxygen carried in blood during coronary circulation. This amount is considerable compared to other vital organs such as resting skeletal muscle which extract about 40 percent and the liver which extracts about 20 percent.
Coronary circulation
Coronary circulation is a system of arteries and veins that supplies oxygenated blood to and drains the deoxygenated blood from the heart tissues (Nanayakkara et al, 2018). In a human heart, coronary arteries wrap around the outside of the heart and supply oxygen-rich blood to the heart muscle. Coronary arteries branch from the aorta just after the semilunar valves. After a diastole, the aortic blood pressure increases and to open the semilunar valves forcing the blood to enter into the coronary arteries and flow to the heart muscle (Thijssen et al, 2016). There 2 main coronary arteries which are the left main and right coronary arteries. 
1. Left main coronary artery (LMCA) which supplies blood to the left ventricle and left atrium. The left main coronary then divides into two:
i. The left anterior descending artery which supplies blood to the frontal part of the heart’s left side. 
ii. The circumflex artery which encircles the heart muscle and supplies blood to the outer side and backside of the heart.
2. Right coronary artery (RCA) which supplies blood to the right ventricle, the right atrium, and the Sinoatrial and atrioventricular nodes. The right coronary artery divides into:
i. The right posterior descending artery 
ii. Acute marginal artery. 
The right coronary artery and left anterior descending artery work together to supply blood to the septum of the heart. Coronary arteries also branch into other smaller branches which include: obtuse marginal (OM), diagonal and septal perforator (SP). 
Deoxygenated blood that is rich in carbon (IV) oxide and metabolic wastes is returned to right atrium of the heart via coronary veins. Small coronary veins converge to form a larger coronary venous sinus that finally drains the deoxygenated blood into the right atrium.
PART 2
Flow Charts of Coronary Blood Flow 
a. The right coronary artery and its branches 
	Oxygenated blood flows from the right aortic sinuses into the right coronary artery. Right coronary artery supplies blood to the Sinoatrial node, atrioventricular node and right ventricle. The blood that flows in the right coronary artery is rich in oxygen and contains very low amounts of carbon (IV) oxide. The concentration of metabolic wastes increases as the blood flows from right atrium into right ventricle via the right descending coronary artery and it is highest in right marginal artery.  

b. The left coronary artery and its branches 
	The left coronary artery forms the circumflex artery and left anterior descending (LAD) artery, which supplies oxygen and nutrients to the interventricular septum and left ventricular wall. The left marginal artery drains metabolic wastes from the entire septum and the atrioventricular node. The concentration of oxygen and nutrients decrease as the blood flows to the left diagonal branch while CO2 and metabolic wastes concentration peaks in the left diagonal branch. 

c. The cardiac veins and its branches
	The blood from apex of the ventricles cardiac tissues coalesce to form the middle cardiac vein which ascends in the posterior longitudinal sulcus, and drains the deoxygenated blood into the coronary sinus near its right extremity. The Great cardiac vein ascends in the anterior surfaces of the left ventricle. This blood is rich in metabolic wastes and CO2. Oblique vein descends on the back of the left atrium and drains deoxygenated blood rich in metabolic wastes into coronary sinus near its left extremity. Anterior cardiac vein runs on anterior surface of the right ventricle and draining deoxygenated blood directly to the coronary sinus. Coronary sinus drains all the deoxygenated blood rich in metabolic wastes into the right atrium. 
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