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Introduction
Coronary microvascular dysfunction (CMD) represents a complex 

pathophysiological entity characterized by impaired coronary microcirculation 
function. While traditionally overshadowed by epicardial coronary artery 
disease, CMD has emerged as a significant contributor to cardiovascular 
morbidity and mortality. This review synthesizes the current understanding of 
CMD, encompassing its multifactorial etiology, including endothelial dysfunction, 
inflammation and metabolic derangements. Moreover, the consequences of 
CMD, ranging from angina pectoris to myocardial infarction and heart failure, 
are elucidated. Treatment strategies for CMD remain challenging due to its 
heterogeneous nature, but recent advancements in pharmacotherapy, lifestyle 
interventions and revascularization techniques offer promising avenues. This 
comprehensive review underscores the imperative for continued research 
efforts aimed at unraveling the intricate mechanisms of CMD and optimizing 
therapeutic approaches to mitigate its clinical impact.

Description
Coronary microvascular dysfunction (CMD) is a complex and often 

underdiagnosed condition characterized by impairment in the small blood 
vessels of the heart. Unlike traditional coronary artery disease, CMD primarily 
affects the microvasculature, leading to reduced blood flow to the heart muscle. 
Despite its prevalence and clinical significance, CMD remains a challenge to 
diagnose and manage effectively. In this article, we delve into the causes, 
consequences and current treatment strategies for coronary microvascular 
dysfunction [1].

Causes
CMD can be caused by various factors, including endothelial dysfunction, 

inflammation, oxidative stress and metabolic disorders. Endothelial 
dysfunction, characterized by impaired function of the cells lining the blood 
vessels, is a hallmark feature of CMD. It can result from conditions such as 
hypertension, diabetes, hypercholesterolemia and smoking. Inflammation 
plays a key role in the pathogenesis of CMD, contributing to endothelial 
damage and microvascular dysfunction. Oxidative stress, arising from 
an imbalance between reactive oxygen species and antioxidants, further 
exacerbates vascular injury in CMD. Metabolic disorders, such as insulin 
resistance and obesity, are also implicated in the development of CMD by 
promoting inflammation and endothelial dysfunction [2].

Consequences
The consequences of CMD can be significant and debilitating. Reduced 

blood flow to the heart muscle deprives it of oxygen and nutrients, leading to 
myocardial ischemia and angina-like symptoms [3]. Patients with CMD often 
experience chest pain, shortness of breath, fatigue and exercise intolerance, 
which can impair their quality of life. Moreover, CMD is associated with an 
increased risk of adverse cardiovascular events, including myocardial 
infarction, heart failure and cardiovascular death [4]. Despite the absence of 
obstructive coronary artery disease, CMD confers a poor prognosis and poses 
a considerable burden on healthcare systems worldwide [5].

Current treatments

Managing CMD involves a multidisciplinary approach aimed at addressing 
underlying risk factors and alleviating symptoms. Lifestyle modifications, 
including regular exercise, healthy diet, smoking cessation and weight 
management, are fundamental in the management of CMD. Pharmacological 
therapies targeting endothelial dysfunction, inflammation and oxidative stress 
may also be beneficial. 

Medications such as angiotensin-converting enzyme (ACE) inhibitors, 
statins, antiplatelet agents and vasodilators have shown promise in improving 
symptoms and outcomes in CMD patients. Additionally, cardiac rehabilitation 
programs can help optimize cardiovascular health and functional capacity in 
individuals with CMD.

Conclusion
Coronary microvascular dysfunction represents a significant yet 

underrecognized cause of ischemic heart disease. Understanding the 
underlying mechanisms and risk factors is crucial for early detection and 
optimal management of CMD. By addressing endothelial dysfunction, 
inflammation and metabolic abnormalities, clinicians can mitigate the adverse 
consequences of CMD and improve outcomes for affected individuals. Further 
research is needed to elucidate the pathophysiology of CMD and develop 
targeted therapies tailored to individual patients. Through collaborative efforts 
between healthcare providers, researchers and patients, we can advance our 
understanding and treatment of coronary microvascular dysfunction, ultimately 
enhancing the cardiovascular health and well-being of those affected by this 
condition.
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