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. efficient at filling with blood, leading to increased pressure within the heart and
Introduction symptoms such as shortness of breath, particularly during physical exertion.
Another key feature of HCM is the potential development of Left Ventricular
Hypertrophic Cardio Myopathy (HCM) is one of the most common genetic Outflow Tract Obstruction (LVOTO). This occurs when the thickened heart
heart diseases, characterized by the abnormal thickening of the heart muscle, muscle obstructs the passage of blood from the left ventricle to the aorta,
particularly in the left ventricle. This condition can impair the heart's ability causing a further reduction in blood flow and worsening symptoms. LVOTO
to pump blood effectively, leading to a variety of symptoms such as chest can be exacerbated by abnormal movement of the mitral valve, resulting in
pain, shortness of breath, palpitations, dizziness and even sudden cardiac mitral regurgitation, where blood leaks backward into the left atrium, leading
death. While some cases of HCM are sporadic, the majority are inherited in to further inefficiencies in the heart's pumping function [3].
an autosomal dominant pattern, meaning that a single mutated gene from
either parent can lead to the disease. At the core of HCM lies a group of
mutations in genes that encode sarcomeric proteins the building blocks of
muscle fibers. These genetic mutations result in structural changes in the
heart muscle that alter its function, leading to the hallmark thickening of the
ventricular walls. Understanding the genetic causes and pathophysiological
mechanisms behind HCM is critical for improving diagnosis, management
and therapeutic interventions. This article explores the genetic mutations
associated with HCM, the underlying pathophysiological mechanisms and the
clinical implications of these findings [1].

In addition to these structural changes, arrhythmias are a significant
concern in patients with HCM. The disarrayed muscle fibers and abnormal
electrical pathways in the heart create an environment that promotes
the development of arrhythmias, such as atrial fibrillation and ventricular
tachycardia. These abnormal heart rhythms can be life-threatening,
contributing to syncope, palpitations, or even sudden cardiac arrest. The
clinical presentation of HCM can vary widely, with some individuals being
asymptomatic, while others experience severe symptoms, including chest
pain, dizziness and fainting. The severity of symptoms often depends on
the extent of myocardial thickening, the presence of LVOTO and the degree
— of diastolic dysfunction. The diagnosis of HCM is primarily made using
Description echocardiography, which provides detailed images of the heart, including

the thickness of the ventricular walls and the flow of blood through the heart.

Hypertrophic Cardiomyopathy is primarily caused by mutations in genes Genetic testing is also increasingly used to identify specific mutations
that encode the sarcomeric proteins, which are responsible for the contraction ~ associated with the disease, particularly in families with a known history of
of cardiac muscle fibers. The most commonly affected genes include MYH7, ~ HCM. Early genetic testing allows for early diagnosis and monitoring of at-risk
which encodes Beta-Myosin Heavy Chain (g-MHC) and MYBPC3, which individuals before clinical symptoms appear, which is essential for effective
encodes cardiac Myosin-Binding Protein C (cMyBP-C). Both proteins play a ~ management [4].
crucial role in the heart's contractile function and mutations in these genes
lead to structural abnormalities in the sarcomere, which are critical in the
development of HCM. While mutations in these two genes are most common,
other genes, such as TNNT2, TNNI3 and TPM1, have also been implicated,
though less frequently. These mutations disrupt the regular alignment of
muscle fibers, leading to disarray and disorganization within the myocardium.
This results in asymmetric thickening of the heart muscle, particularly the left
ventricle [2].

Treatment for HCM depends on the severity of symptoms and the presence
of complications. Medications such as beta-blockers and calcium channel
blockers are commonly prescribed to reduce heart rate and improve diastolic
filling. For patients with significant LVOTO, surgical myectomy (removal of
thickened heart tissue) or alcohol septal ablation (deliberate destruction of the
obstructed tissue using alcohol injections) may be necessary to relieve the
obstruction and improve blood flow. Implantable Cardioverter-Defibrillators
(ICDs) are often recommended for patients at high risk of sudden cardiac

The pathophysiology of HCM involves multiple mechanisms that contribute ~ death, especially those with a history of arrhythmias. In rare cases, heart
to the clinical manifestations of the disease. One of the main features is transplantation may be considered in individuals with advanced heart failure
myocyte disarray, where the alignment of cardiac muscle cells is disrupted,  that cannot be managed through other means [5].
leading to a chaotic arrangement of fibers. This structural abnormality is
thought to contribute to increased stiffness in the heart tissue, impairing the CO“C'USiOﬂ
heart’s ability to relax properly during diastole and affecting its compliance.
This results in diastolic dysfunction, where the left ventricle becomes less

Hypertrophic Cardiomyopathy is a genetically driven disease that
involves mutations in key genes encoding sarcomeric proteins, leading to
abnormal thickening of the heart muscle and a variety of pathophysiological
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