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Abstract. Circulatory failure is a critical condition characterized by the inability of the 

cardiovascular system to maintain adequate tissue perfusion and oxygen delivery. This leads to 

cellular hypoxia, organ dysfunction, and if untreated, multiple organ failure and death. The 

paper discusses the pathophysiology, classification, clinical manifestations, diagnostic 

approaches, and treatment strategies related to circulatory failure. It highlights the body’s 

compensatory mechanisms and their dual role in initially preserving function but potentially 

causing further harm if prolonged. Early diagnosis and tailored therapeutic interventions are 

emphasized as essential to improve patient outcomes. Understanding the underlying 

cardiovascular changes and systemic responses is crucial for effective management of 

circulatory failure and reducing associated morbidity and mortality. 
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НЕДОСТАТОЧНОСТЬ КРОВООБРАЩЕНИЯ ИЗМЕНЕНИЯ СЕРДЦА И 

КРОВОСОСУДИСТОЙ СИСТЕМЫ 

Аннотация. Недостаточность кровообращения - критическое состояние, 

характеризующееся неспособностью сердечно-сосудистой системы поддерживать 

адекватную перфузию тканей и доставку кислорода. Это приводит к клеточной 

гипоксии, дисфункции органов и, если не лечить, к полиорганной недостаточности и 

смерти. В статье обсуждаются патофизиология, классификация, клинические 

проявления, диагностические подходы и стратегии лечения, связанные с 

недостаточностью кровообращения. В ней подчеркиваются компенсаторные механизмы 

организма и их двойная роль в изначальном сохранении функции, но потенциальном 

причинении дальнейшего вреда при длительном течении. Ранняя диагностика и 

индивидуальные терапевтические вмешательства подчеркиваются как необходимые для 

улучшения результатов лечения пациентов. Понимание основных сердечно-сосудистых 

изменений и системных реакций имеет решающее значение для эффективного лечения 

недостаточности кровообращения и снижения связанной с ней заболеваемости и 

смертности.  

Ключевые слова: Недостаточность кровообращения, Шок, Гиповолемический 

шок, Кардиогенный шок, Распределительный шок, Обструктивный шок, Сердечный 

выброс. 

 

Introduction 

Circulatory failure, also known as circulatory insufficiency or shock, represents a life-

threatening state in which the cardiovascular system fails to provide adequate blood flow to meet 
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the metabolic and oxygen demands of the body’s tissues. This inadequate perfusion leads to 

impaired cellular function, tissue hypoxia, and ultimately organ dysfunction or failure if not 

promptly corrected. The heart and blood vessels are fundamental components of the circulatory 

system, working in coordination to maintain blood pressure, cardiac output, and tissue perfusion.  

When the heart’s pumping ability decreases or when blood vessels lose their tone and 

capacity to regulate blood distribution, significant pathological changes occur that further worsen 

circulatory insufficiency. 

Cardiovascular changes during circulatory failure include a range of adaptive and 

maladaptive responses. These can involve alterations in heart rate, myocardial contractility, 

vascular resistance, and blood volume distribution. The body initially attempts to compensate for 

the failing circulation through mechanisms such as increased sympathetic nervous system 

activity, vasoconstriction, and fluid retention. However, prolonged or severe circulatory failure 

overwhelms these compensatory mechanisms, resulting in progressive tissue damage and multi-

organ failure. Understanding the pathophysiology of circulatory failure and the associated 

cardiovascular changes is crucial for effective diagnosis, clinical management, and therapeutic 

intervention. This knowledge helps in identifying the underlying causes, whether cardiac, 

vascular, or systemic, and guides the use of treatments such as fluid resuscitation, vasoactive 

medications, and mechanical support. In this discussion, we will explore the mechanisms that 

lead to circulatory insufficiency, describe the resulting cardiovascular alterations, and highlight 

their clinical significance in various disease states. 

 Literature review and method 

Circulatory failure is a clinical condition characterized by the cardiovascular system’s 

inability to maintain sufficient blood flow to meet the metabolic needs of body tissues. This 

insufficiency results in tissue hypoxia and organ dysfunction. Circulatory failure can be 

classified into several types based on its underlying cause and hemodynamic profile.  

Hypovolemic shock occurs due to a significant loss of blood volume, such as from 

hemorrhage or dehydration. Cardiogenic shock is caused by the heart’s failure to pump 

effectively, often resulting from myocardial infarction or severe heart disease. Distributive shock, 

including septic shock, is marked by abnormal vasodilation and redistribution of blood flow.  

Obstructive shock results from physical obstruction of blood flow, such as pulmonary 

embolism or cardiac tamponade. Accurate classification is essential for guiding treatment and 

improving patient outcomes. 

The pathophysiology of circulatory failure involves a complex interplay of decreased 

cardiac output, impaired vascular tone, and disrupted microcirculation. When cardiac output 

declines, less oxygenated blood reaches the tissues, causing cellular hypoxia. Additionally, 

vascular abnormalities such as vasodilation or vasoconstriction can impair tissue perfusion.  

Cellular hypoxia triggers anaerobic metabolism, leading to lactate accumulation and 

metabolic acidosis. The body initially activates compensatory mechanisms, including increased 

sympathetic nervous activity and hormonal responses like the release of catecholamines and 

activation of the renin-angiotensin-aldosterone system. These mechanisms aim to maintain blood 

pressure and perfusion but may become detrimental if prolonged. Ultimately, ongoing inadequate 

perfusion leads to multiple organ dysfunction syndrome and death if untreated. 

In response to circulatory failure, the cardiovascular system initiates several adaptive 

mechanisms to preserve blood flow. The heart rate increases to maintain cardiac output, and 

myocardial contractility improves under sympathetic stimulation.  
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Peripheral vasoconstriction redirects blood flow to vital organs such as the brain and 

heart. Additionally, the kidneys retain sodium and water to increase blood volume. However, 

these adaptations can become maladaptive. Persistent tachycardia increases myocardial oxygen 

demand, possibly causing ischemia. Fluid retention may lead to edema and worsen heart 

function. Vascular endothelial dysfunction can cause increased permeability and inflammation, 

further impairing circulation. These maladaptive changes exacerbate circulatory failure and 

contribute to the progression of heart failure and organ damage. 

The clinical signs of circulatory failure vary depending on the severity and type of the 

condition. Common manifestations include low blood pressure (hypotension), rapid heart rate 

(tachycardia), and weak peripheral pulses. Patients often exhibit cold, clammy skin due to 

peripheral vasoconstriction and reduced blood flow. Reduced urine output is a sign of renal 

hypoperfusion and impending kidney injury. Altered mental status, such as confusion or lethargy, 

reflects cerebral hypoxia. Other signs may include shortness of breath, fatigue, and chest pain. 

Early recognition of these symptoms is crucial for timely intervention to prevent irreversible 

tissue damage and organ failure. Physical examination and continuous monitoring are key 

components in managing these patients. 

Diagnosing circulatory failure requires a comprehensive clinical assessment combined 

with laboratory and imaging studies. Vital signs, such as blood pressure, heart rate, and oxygen 

saturation, provide initial clues. Laboratory tests including arterial blood gases, lactate levels, 

and markers of organ function (e.g., creatinine, liver enzymes) help evaluate the extent of tissue 

hypoxia and organ damage. Hemodynamic monitoring, such as central venous pressure and 

cardiac output measurement, offers insight into cardiovascular status. Echocardiography is 

essential for assessing cardiac function and identifying structural abnormalities. In some cases, 

advanced imaging techniques like computed tomography or magnetic resonance imaging may be 

used to identify obstructive causes. Early and accurate diagnosis is fundamental for guiding 

appropriate therapy. 

The management of circulatory failure focuses on restoring adequate tissue perfusion and 

addressing the underlying cause. Fluid resuscitation with crystalloids or blood products is 

essential in hypovolemic shock to replenish circulating volume. In cardiogenic shock, inotropic 

agents are used to enhance myocardial contractility, and mechanical support devices may be 

necessary. Vasopressors such as norepinephrine help restore vascular tone in distributive shock.  

Treating infections with antibiotics is critical in septic shock. Mechanical interventions 

like relieving cardiac tamponade or removing pulmonary emboli are required in obstructive 

shock. Supportive care includes oxygen therapy, monitoring organ function, and preventing 

complications. Early intervention improves survival rates and reduces long-term sequelae. 

The prognosis of circulatory failure largely depends on the cause, severity, and timeliness 

of treatment. Early recognition and management can significantly improve outcomes, but 

prolonged or severe circulatory failure often leads to multi-organ dysfunction syndrome.  

Common complications include acute kidney injury, myocardial infarction, respiratory 

failure, and coagulopathy. Patients may develop chronic heart failure or other long-term 

cardiovascular impairments. Preventive strategies and rehabilitation play an important role in 

reducing morbidity and mortality. Continuous research aims to improve therapeutic approaches 

and patient survival in this critical condition. 
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Discussion 

Circulatory failure remains one of the most critical challenges in clinical medicine due to 

its rapid progression and high mortality rate. The heart and vascular system’s ability to maintain 

adequate tissue perfusion is fundamental for survival, and any disruption can trigger complex 

pathophysiological processes. Our analysis highlights the diverse mechanisms contributing to 

circulatory insufficiency, including decreased cardiac output, vascular dysfunction, and impaired 

microcirculation. These changes underscore the intricate balance the cardiovascular system 

maintains between oxygen delivery and metabolic demand. 

The compensatory cardiovascular responses, although initially protective, often become 

harmful over time. For example, sympathetic nervous system activation increases heart rate and 

contractility, but prolonged tachycardia can exacerbate myocardial ischemia and promote heart 

failure. Similarly, vasoconstriction redistributes blood flow to vital organs but may cause 

ischemic injury in less vital tissues. These maladaptive changes explain why early diagnosis and 

intervention are paramount in preventing irreversible organ damage. Our discussion also 

emphasizes the importance of accurate classification and diagnosis of circulatory failure.  

Differentiating between hypovolemic, cardiogenic, distributive, and obstructive shock is 

crucial because management strategies differ significantly. Fluid resuscitation, inotropic support, 

vasopressors, and mechanical interventions each have distinct roles depending on the underlying 

pathology. 

Moreover, the clinical manifestations of circulatory failure are often nonspecific and may 

overlap with other conditions, making early recognition challenging. Therefore, continuous 

monitoring and advanced diagnostic tools like echocardiography and hemodynamic 

measurements play a vital role in guiding treatment decisions. Finally, despite advances in 

critical care, the prognosis of severe circulatory failure remains guarded. Multi-organ 

dysfunction syndrome and complications such as acute kidney injury and respiratory failure are 

common. Future research should focus on improving early detection, optimizing individualized 

therapies, and exploring novel interventions to enhance patient outcomes. 
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