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Abstract: Coronary circulation plays a vital role in 

sustaining heart function by providing oxygenated blood 

to the myocardium. This system includes the coronary 

arteries, veins, and capillary networks. The right and left 

coronary arteries arise from the ascending aorta, 

delivering blood to different heart regions. The left 

coronary artery branches into the Left Anterior 

Descending (LAD) and Left Circumflex (LCX) arteries, 

while the Right Coronary Artery (RCA) supplies the 

right heart and parts of the left heart through branches 

like the Right Marginal Artery and Posterior Descending 

Artery (PDA). Venous drainage occurs via the coronary 

sinus, with tributaries such as the Great, Middle, and 

Small Cardiac veins. Due to the heart's high oxygen 

demand, coronary circulation adjusts dynamically to 

meet metabolic needs through auto-regulation, neural 

mechanisms, and hormonal influences. This ensures 

efficient blood flow during increased demand (e.g., 

exercise) and rest, with perfusion mainly occurring in 

diastole. Impaired coronary circulation leads to 

conditions such as coronary artery disease (CAD), 

myocardial infarction (MI), coronary artery spasm, and 

heart failure. CAD and MI, caused by atherosclerosis 

and blockages, are significant health concerns, especially 

in India, where cardiovascular diseases are prevalent. 

Timely interventions and lifestyle changes are crucial for 

managing these conditions effectively. 
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ABBREVIATION:  

LCA- Left Coronary Artery 

LAD- Left Anterior Descending 

LCX - Left Circumflex Artery 

RAC- Right Coronary Artery 

PAD- Posterior Descending Artery 

PCI- Percutaneous Coronary Intervention 

HFrEF- Heart Failure with Reduced Ejection Fraction 

CVD - Cardiovascular diseases 

CAD- Coronary Artery disease 

MI- Myocardial infarction 

DALYs- Disability-adjusted life years 

 

INTRODUCTION 

 

The heart, a vital muscular organ, continuously pumps 

oxygenated and deoxygenated blood throughout the 

body. To sustain its function, it requires a constant and 

efficient blood supply, which is provided by coronary 

circulation. This specialized circulatory system 

includes the coronary arteries, veins, and capillary 

networks that nourish and drain the myocardium (heart 

muscle) Oxygenated blood reaches the heart through 

the right and left coronary arteries, which originate 

from the ascending aorta just above the aortic valve. 

These arteries branch extensively to ensure an 

adequate blood supply to all parts of the myocardium. 

Any compromise in coronary circulation can lead to 

severe cardiac conditions, such as myocardial 

infarction (MI) and heart failure 

India has a high prevalence of cardiovascular diseases 

(CVDs), with MI being a significant concern. The 

average age for the first acute MI presentation in India 

is 53 years, nearly 5–10 years earlier than in other 

populations. 

 

Incidence by Age Group: 

• 35-65 years: This group bears a high burden of 

CVDs. 

• Below 40 years: Indians are 5–10 times more 

likely to be hospitalized for coronary artery 

disease (CAD) complications than other ethnic 

groups. 

• 40-59 years: CAD prevalence is 21.4% in 

diabetics and 11% in non-diabetics. 
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CVDs account for 28.1% of total deaths and 14.1% of 

total disability-adjusted life years (DALYs) in India 

(2016). Given the rising burden, early detection, 

lifestyle modifications, and timely interventions are 

crucial in reducing MI cases and improving heart 

health. 

 

AIM AND OBJECTIVES: 

1. To analyse the anatomy, physiology and 

regulation of coronary circulation in maintaining 

optimal heart function 

2. To describe the structural and functional aspects 

of coronary arteries, venous drainage and 

microcirculation in relation to myocardial oxygen 

demand. 

 

MATERIAL AND METHODS: 

This study was conducted in Department of Rachana 

Sharirat the National Institute of Ayurveda, Jaipur. 

The literature was collected from modern books and 

other published literature 

 

CORONARY CIRCULATION OVERVIEW 

Coronary circulation is a part of systemic circulation 

dedicated to supplying blood to the myocardium (heart 

muscle). It includes: 

• Arterial Supply: Coronary arteries originating 

from the aorta. 

• Venous Drainage: Coronary veins that return 

deoxygenated blood to the right atrium. 

• Microcirculation: Capillary networks facilitating 

oxygen and nutrient exchange. 

 

The heart receives oxygenated blood through the right 

and left coronary arteries, which arise from the 

ascending aorta just above the aortic valve. These 

arteries branch extensively to ensure adequate blood 

supply to all parts of the myocardium. 

1. Left Coronary Artery (LCA) 

The LCA is larger and supplies most of the left heart. 

It branches into: 

a) Left Anterior Descending (LAD) Artery 

• Also called the anterior interventricular artery. 

• Travel down the anterior interventricular groove. 

• Supplies the anterior wall of the left ventricle, 

anterior septum, and apex of the heart. 

• A critical artery—blockage leads to the dangerous 

"Widow Maker" heart attack. 

b) Left Circumflex (LCX) Artery 

• Travels in the left atrio-ventricular (coronary) 

groove. 

• Supplies the lateral and posterior walls of the left 

ventricle and left atrium. Gives off marginal 

branches that supply the lateral left ventricle. 

 

2.  Right Coronary Artery (RCA) 

The RCA primarily supplies the right heart and part of 

the left heart. Major branches include: 

a) Right Marginal Artery 

• Runs along the right ventricle’s anterior and 

lateral walls. 

• Supplies the right ventricle. 

b) Posterior Descending Artery (PDA) 

• Also called the posterior interventricular artery. 

• Supplies the posterior septum and inferior part of 

both ventricles. 

• Origin depends on dominance. 

c) SA Nodal and AV Nodal Arteries 

• The SA nodal artery (from RCA in 60% of 

people) supplies the sinoatrial node, crucial for 

heart rhythm. 

• The AV nodal artery (from RCA in 85-90% of 

people) supplies the atrioventricular node, 

essential for electrical conduction. 

 

Coronary Dominance 

Coronary dominance is determined by the origin of the 

PDA: 

• Right dominant (70-80%): PDA arises from RCA. 

• Left dominant (10-15%): PDA arises from LCX. 

• Co-dominant (5-10%): PDA arises from both 

RCA and LCX. 

 

Venous Drainage: The Return Pathway 

Deoxygenated blood from the myocardium drains into 

the right atrium via the coronary veins. The main 

venous structures include: 

1. Coronary Sinus 

• The largest vein in the heart. 

• Lies in the posterior coronary sulcus. 

• Collects blood from multiple veins and empties 

into the right atrium. 

2. Major Tributaries of the Coronary Sinus 

• Great Cardiac Vein: Runs with LAD; drains the 

anterior heart. 
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• Middle Cardiac Vein: Runs with PDA; drains the 

posterior heart. 

• Small Cardiac Vein: Runs with RCA; drains the 

right heart. 

3. Thebesian Veins & Anterior Cardiac Veins 

• Small veins that drain directly into heart 

chambers, bypassing the coronary sinus. 

• Contribute to physiological shunting (small 

mixing of oxygenated and deoxygenated blood). 

The heart has high oxygen demand (~70-80% oxygen 

extraction at rest). Coronary circulation adjusts to 

meet this demand. 

Coronary circulation is dynamically regulated to meet 

the heart's varying metabolic demands. During 

increased demand, such as exercise or stress, the 

coronary arteries dilate to enhance blood flow, 

ensuring adequate oxygen supply. Conversely, during 

periods of decreased demand, such as rest or sleep, the 

arteries constrict to reduce flow and conserve energy. 

This process is controlled through auto regulation, 

which adjusts blood flow based on metabolic needs. 

Neural mechanisms also play a role, with sympathetic 

activation increasing coronary blood flow, while 

parasympathetic activation reduces it. Additionally, 

hormonal influences, particularly adrenaline 

(epinephrine), promote coronary artery dilation to 

support increased cardiac activity. Another key factor 

in coronary circulation is the effect of the cardiac 

cycle. During systole, ventricular contraction 

compresses the coronary arteries, temporarily 

reducing blood flow. However, most coronary 

perfusion occurs during diastole, distinguishing it 

from other systemic arteries where blood flow is 

typically higher during systole. This unique pattern 

ensures efficient oxygen delivery to the myocardium 

while maintaining overall cardiac function. 

 

CLINICAL CORRELATIONS: When Blood Supply 

Fails 

1. Coronary Artery Disease (CAD) 

• Atherosclerosis causes plaque buildup, narrowing 

coronary arteries. 

• Reduced blood flow leads to angina (chest pain) 

or myocardial infarction (heart attack). 

• Treatments: Angioplasty, stents, bypass surgery. 

2. Myocardial Infarction (Heart Attack) 

• Complete blockage (thrombosis) leads to 

ischemia (oxygen deprivation) and infarction 

(tissue death). 

• Common sites: LAD (widow maker), RCA, LCX. 

• Symptoms: Chest pain, shortness of breath, 

nausea. 

• Emergency Treatment: Aspirin, thrombolysis, 

percutaneous coronary intervention (PCI). 

3. Coronary Artery Spasm 

• Sudden temporary narrowing of a coronary artery. 

• Can cause variant angina (Prinzmetal's angina). 

• Triggers: Cold exposure, stress, smoking. 

4. Heart Failure Due to Ischemia 

• Chronic reduced blood supply weakens the heart 

muscle. 

• Leads to heart failure with reduced ejection 

fraction (HFrEF). 

• Treatment: Medications (beta-blockers, ACE 

inhibitors), lifestyle change. 

 

CONCLUSION 

 

Coronary circulation is essential for maintaining the 

heart’s function, supplying oxygen and nutrients to the 

myocardium while efficiently removing metabolic 

waste. The right and left coronary arteries, along with 

their branches, ensure adequate perfusion, while the 

coronary veins facilitate venous drainage. Proper 

regulation of coronary blood flow through 

autoregulation, neural control, and hormonal influence 

allows the heart to adapt to varying metabolic 

demands. However, disruptions in coronary 

circulation, such as atherosclerosis, myocardial 

infarction, and coronary artery spasms, can lead to 

severe cardiac conditions, significantly impacting 

health and survival. Given the high burden of 

cardiovascular diseases (CVDs) in India, early 

detection, preventive measures, and timely medical 

interventions are crucial in reducing morbidity and 

mortality. Lifestyle modifications, medical treatments, 

and surgical interventions play a key role in managing 

coronary artery disease and preventing complications 

like heart failure. A deeper understanding of coronary 

circulation not only enhances medical awareness but 

also underscores the importance of proactive 

cardiovascular health management. 
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