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Cardiovascular diseases (CVDs) constitute one of the most prevalent and critical public health challenges in the contemporary world. They encompass a broad spectrum of pathological conditions affecting the heart and blood vessels, thereby impairing systemic circulation and overall physiological homeostasis. This group of disorders includes conditions such as coronary artery disease (CAD), hypertension, heart failure, and stroke, all of which may be life-threatening, particularly in the absence of timely diagnosis and appropriate therapeutic intervention.

The heart is one of the most vital organs in the human body, functioning as a biological pump that maintains continuous blood circulation throughout the organism. Through the circulatory system, tissues receive oxygen and essential nutrients, while metabolic waste products are removed. Blood vessels - including arteries, veins, and capillaries-form an intricate vascular network that sustains this dynamic process. Any disruption within this system can lead to severe physiological consequences and systemic dysfunction.

The development of cardiovascular diseases is multifactorial. Key contributing factors include unhealthy lifestyle behaviors such as poor dietary habits, physical inactivity, tobacco use, and excessive alcohol consumption. Chronic psychosocial stress has also been identified as a significant risk factor, exerting deleterious effects on both cardiac and vascular structures. Furthermore, genetic predisposition plays a crucial role; individuals with a family history of cardiovascular disease exhibit a substantially increased risk of developing similar conditions.

One of the most common cardiovascular conditions is hypertension, defined as persistently elevated arterial blood pressure. Hypertension is often referred to as the “silent killer” because it may remain asymptomatic while progressively damaging the cardiovascular system. Uncontrolled hypertension can lead to serious complications, including myocardial infarction, stroke, and renal impairment. Therefore, regular blood pressure monitoring and adherence to evidence-based clinical guidelines are essential for effective disease management and prevention.

Coronary artery disease occurs when the coronary arteries supplying the myocardium become narrowed or occluded as a result of atherosclerosis. This pathological process reduces myocardial oxygen supply and may culminate in myocardial infarction (heart attack). Myocardial infarction is a medical emergency that requires immediate and effective clinical intervention to prevent mortality and long-term complications.

Heart failure is a clinical condition in which the heart is unable to pump a sufficient amount of blood to meet the metabolic demands of the body. This results in fluid accumulation in the lungs and other organs, leading to symptoms such as dyspnea, fatigue, and peripheral edema. Although heart failure is a chronic condition, appropriate medical management and lifestyle modifications can significantly improve disease control and enhance patients’ quality of life.

Stroke, which is also classified as a cardiovascular disease, occurs when blood flow to the brain is disrupted. This disruption may be caused by vascular occlusion (ischemic stroke) or vessel rupture (hemorrhagic stroke). Stroke is one of the leading causes of disability and mortality worldwide. Early recognition of symptoms and rapid medical intervention are critical for improving clinical outcomes and reducing long-term complications.

The prevention of cardiovascular diseases is possible and is strongly influenced by lifestyle factors. A balanced diet rich in vegetables, fruits, and whole grains, and low in sodium and saturated fats, significantly reduces disease risk. Regular physical activity-even moderate daily walking - improves cardiac function and lowers blood pressure. Smoking cessation and moderate alcohol consumption are also essential preventive measures.

In addition to lifestyle interventions, regular medical screening is crucial. Monitoring blood pressure, cholesterol levels, and blood glucose enables early detection of cardiovascular risk factors and timely implementation of preventive strategies. Early diagnosis is strongly associated with improved treatment efficacy and better long-term outcomes.

The management of cardiovascular diseases includes both pharmacological and non-pharmacological approaches. Modern medicine offers a wide range of therapeutic options that help patients control disease progression and prevent complications. However, prevention and public awareness remain the most effective strategies in reducing the burden of cardiovascular diseases.

The rapid pace of modern life, chronic stress, and unhealthy behaviors contribute to the increasing prevalence of cardiovascular diseases globally. Therefore, public education and awareness are essential. Every individual should possess fundamental knowledge on how to protect cardiovascular health and reduce modifiable risk factors.

In conclusion, cardiovascular diseases represent a major global health challenge; however, they are largely preventable and manageable. An informed individual is more likely to adopt healthy behaviors and respond promptly to warning signs. This knowledge is not merely theoretical - it is a practical tool that can be life-saving.
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Cardiac Arrhythmias
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Cardiac arrhythmias are disorders of the normal heart rhythm. Arrhythmias may arise due to structural abnormalities of the cardiac conduction system, underlying heart diseases, as well as autonomic, endocrine, electrolyte, and other metabolic disturbances, intoxications, and the effects of certain medications.

The factors listed above affect the fundamental function of the cardiac conduction system and lead to myocardial electrolyte imbalance, which contributes to the development of arrhythmias.

In some cases, arrhythmias are caused by congenital anomalies of the conduction system. The clinical manifestation of arrhythmic syndromes may not correspond to the severity of the underlying cardiac disease.

The majority of arrhythmias are diagnosed based on clinical findings and electrocardiographic (ECG) features. In rare cases, specialized electrophysiological studies are required, which are performed in specialized cardiology or cardiothoracic centers.

The treatment of arrhythmias always includes management of the underlying disease as well as specific antiarrhythmic interventions.

The normal heart rhythm is determined by the automaticity of the sinoatrial (SA) node and is referred to as sinus rhythm. In most healthy adults at rest, the sinus rhythm rate ranges from 60 to 75 beats per minute.

Sinus arrhythmia is defined as a sinus rhythm in which the difference between consecutive R-R intervals on the ECG exceeds 0.1 seconds.

Respiratory sinus arrhythmia is a physiological phenomenon and is particularly common in young individuals during slow, deep breathing, as assessed by pulse or ECG monitoring.

Factors that increase sinus rhythm frequency- such as physical activity, emotional stress, and sympathomimetic agents- reduce or eliminate respiratory sinus arrhythmia.

Non-respiratory sinus arrhythmia is rare. Sinus arrhythmia generally does not require treatment.
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Sinus Tachycardia
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Sinus tachycardia is defined as a sinus rhythm with a heart rate exceeding 90-100 beats per minute. In healthy individuals, it commonly occurs during physical exertion and emotional arousal.

A pronounced predisposition to sinus tachycardia is considered one of the manifestations of neurocirculatory dystonia (autonomic dysfunction). In such cases, tachycardia markedly decreases during breath-holding.

Transient sinus tachycardia may develop under the influence of atropine, sympathomimetic agents, rapid decreases in arterial blood pressure of any etiology, or following alcohol consumption.

Persistent sinus tachycardia is observed in conditions such as fever, thyrotoxicosis, myocarditis, heart failure, anemia, and pulmonary embolism.

Sinus tachycardia may be accompanied by the subjective sensation of palpitations. Treatment should be directed primarily toward the underlying disease.
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Sinus bradycardia is defined as a sinus rhythm with a heart rate of less than 55 beats per minute. It is not uncommon in healthy individuals, particularly in physically trained persons at rest and during sleep. Sinus bradycardia is often associated with respiratory sinus arrhythmia and, in some cases, with extrasystoles. Sinus bradycardia may represent one of the manifestations of neurocirculatory dystonia (autonomic dysfunction). In certain cases, sinus bradycardia develops in association with myocardial infarction and various pathological processes, including ischemic, sclerotic, inflammatory, and degenerative conditions, increased intracranial pressure, hypothyroidism, certain viral infections, and the effects of specific medications (e.g., cardiac glycosides, beta-adrenergic blockers, verapamil, sympatholytic agents, particularly reserpine). In some individuals, bradycardia may be accompanied by an unpleasant sensation in the precordial region.

Treatment is primarily directed toward the underlying disease.
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Cardiac Arrhythmias: Ectopic Rhythms
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When the sinoatrial (SA) node is weakened or its activity ceases, substitutive ectopic rhythms may emerge, either transiently or persistently. These are cardiac contractions generated by the automaticity of myocardial tissue or other components of the cardiac conduction system. The rate of ectopic rhythms is typically lower than that of the sinus rhythm. The more distal the ectopic focus within the conduction system, the slower the frequency of impulses. Ectopic rhythms may develop due to inflammatory, ischemic, or sclerotic changes in the SA node or other parts of the conduction system, and, in some cases, may represent a manifestation of sinoatrial node dysfunction. Supraventricular ectopic rhythms may be associated with autonomic dysfunction or excessive doses of cardiac glycosides. Rarely, ectopic rhythms are caused by enhanced automaticity of the ectopic focus, resulting in an accelerated ectopic rhythm with a higher contraction rate compared to compensatory ectopic rhythms.

Ectopic rhythms and their foci are usually detectable only via electrocardiography (ECG). Atrial ectopic rhythms are characterized by changes in P-wave morphology, although diagnostic criteria are often subtle. Variations in P-wave shape and PR interval duration from beat to beat may reflect atrial pacemaker migration.

Atrioventricular (AV) ectopic rhythms are characterized by inverted P-waves that may appear close to the QRS complex. Substitutive atrioventricular rhythms typically occur at rates of 40-50 beats per minute, whereas accelerated AV ectopic rhythms occur at 60 - 100 beats per minute.

If an ectopic focus becomes somewhat more active than the SA node while retrograde conduction is blocked, conditions for incomplete atrioventricular dissociation may arise. In such cases, periods of sinus rhythm alternate with substitutive AV rhythm, characterized by a relatively slower atrial rate and an independent, but faster, ventricular rate (QRST).

Ventricular ectopic rhythms, identified by irregular morphology of QRS complexes with a frequency of 20 - 50 beats per minute, often indicate underlying myocardial pathology. Extremely low ventricular contraction rates may result in ischemia of vital organs, posing a life-threatening risk.

Treatment of Ectopic Rhythms

Management of the ectopic rhythms described above primarily involves addressing the underlying disease.

In cases of atrioventricular (AV) ectopic rhythms and incomplete AV dissociation associated with autonomic dysfunction, pharmacologic intervention with atropine or atropine-like agents may be effective in restoring appropriate conduction and heart rate.

In rare instances of ventricular ectopic rhythms, permanent or temporary cardiac pacing may be required to maintain adequate ventricular contraction and prevent hemodynamic compromise.
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Cardiac Arrhythmias: Extrasystoles
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Extrasystoles are premature cardiac contractions resulting from impulses originating outside the sinoatrial (SA) node. Extrasystoles may accompany any underlying heart disease.

In approximately 50% of cases, extrasystoles are not associated with structural heart disease but are induced by autonomic or psycho-emotional disturbances, medications (particularly cardiac glycosides), electrolyte imbalances, alcohol or stimulant use, tobacco consumption, and other factors.

Rarely, extrasystoles may occur in apparently healthy individuals with high functional capacity, such as athletes.

Physical exertion typically provokes extrasystoles associated with heart disease or metabolic disturbances but suppresses those caused by autonomic dysregulation. Extrasystoles may occur singly, in pairs, or in clusters.

A cardiac rhythm in which each normal beat is followed by an extrasystole is termed bigeminy. Particular attention should be paid to hemodynamically ineffective premature extrasystoles, which occur concurrently with or within 0.05 seconds after the preceding cycle.

When ectopic impulses originate from multiple foci, multifocal (polytopic) extrasystoles arise. These differ from each other in QRS complex morphology and pre-extrasystolic interval duration. Such extrasystoles often indicate significant myocardial alterations.

In some cases, an ectopic focus may maintain long-term rhythmic activity alongside the sinus pacemaker, a phenomenon known as parasystole. Parasystolic impulses alternate with normal sinus rhythm independently; however, some impulses may fail to conduct if they coincide with the refractory period of surrounding myocardium.

Electrocardiographic Features:

Atrial extrasystoles are characterized by altered P-wave morphology and direction, with a normal QRS complex. The post-extrasystolic interval may remain unchanged.

Early atrial extrasystoles frequently produce atrioventricular and intraventricular conduction disturbances, often resembling a right bundle branch block pattern during the extrasystolic cycle.

Atrioventricular extrasystoles exhibit inverted P-waves located adjacent to an unchanged QRS complex. Intraventricular conduction disturbances may occur during the extrasystolic cycle, and the post-extrasystolic pause is usually prolonged.
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Ventricular Extrasystoles (Premature Ventricular Contractions, PVCs)
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Ventricular extrasystoles (PVCs) are characterized by premature QRST complexes with varying degrees of morphological deformation, typically not preceded by a P-wave. Exceptionally, very late PVCs may be preceded by a normal P-wave, although the Q interval is shortened.

The sum of the pre- and post-extrasystolic intervals equals or slightly exceeds the duration of two consecutive sinus cycles. In cases of early PVCs against a background of bradycardia, a post-extrasystolic pause may be absent.

Morphological Features:

Left ventricular extrasystoles: The QRS complex in the V-leads demonstrates a prominent, upward-directed R-wave.

Right ventricular extrasystoles: The S-wave is directed downward.

Clinical Presentation:

Patients may be asymptomatic, or they may perceive extrasystoles as palpitations, a pronounced cardiac thump, or a sensation of skipped beats.

On pulse examination, extrasystoles correspond to a premature, weakened pulse wave or occasionally a missing subsequent pulse wave. Auscultation may reveal premature heart sounds.

Clinical Significance:

The significance of extrasystoles varies. Rare extrasystoles in individuals without structural heart disease generally have minimal clinical relevance.

Increased frequency of extrasystoles may indicate exacerbation of underlying disease (e.g., ischemic heart disease, myocarditis) or digitalis toxicity. Frequent atrial extrasystoles may precede atrial fibrillation. Particularly concerning are frequent, early, multifocal, or clustered PVCs. These may serve as precursors to ventricular fibrillation during acute myocardial infarction or in the context of digitalis intoxication. High burdens of extrasystoles may exacerbate coronary insufficiency.

Management:

Identify and, if possible, eliminate precipitating factors for PVCs.

If extrasystoles are associated with an underlying condition (e.g., myocarditis, thyrotoxicosis, alcohol abuse), treatment of the primary condition is crucial to reduce arrhythmia.

When extrasystoles are triggered or aggravated by psycho-emotional disturbances, sedative therapy may be indicated.

PVCs occurring against a background of sinus bradycardia typically do not require antiarrhythmic treatment. Rare PVCs in patients without heart disease also do not require therapy.

If extrasystoles develop or increase during digitalis therapy, temporary cessation of the drug and administration of potassium supplements is recommended.

Early, multifocal PVCs may require hospitalization for monitoring and management.
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Cardiac Arrhythmias: Paroxysmal Tachycardia
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Paroxysmal tachycardia is defined as an episode of ectopic tachycardia characterized by a regular rhythm with a heart rate of 140-240 beats per minute, sudden onset, and abrupt termination.

Electrocardiographic (ECG) classification allows differentiation between supraventricular (atrial and atrioventricular) and ventricular paroxysmal tachycardia.

Atrial Paroxysmal Tachycardia (APT)

Atrial paroxysmal tachycardia is characterized by strictly regular rhythm with unchanged ventricular QRS complexes on ECG, which may be preceded by slightly deformed P-waves.

APT is often accompanied by atrioventricular or intraventricular conduction disturbances, frequently involving the right bundle branch of the His-Purkinje system.

Atrioventricular (AV) Paroxysmal Tachycardia

Atrioventricular paroxysmal tachycardia presents with inverted P-waves, often located adjacent to the QRS complex, and demonstrates a highly regular rhythm.

Conduction disturbances within the ventricles may also be observed during AV paroxysmal tachycardia.

Clinical Note:

Distinguishing atrial vs. atrioventricular paroxysmal tachycardia using ECG can be challenging.

Some patients may exhibit ectopic beats at the same level on ECG even in the absence of a paroxysmal episode.
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Ventricular Tachycardia
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