Cardiac tamponade

Definition:-

     Cardiac tamponade is compression of the heart that occurs when blood or fluid builds up in the space between the myocardium (heart muscle) and the pericardium (outer covering sac of the heart).

    Cardiac tamponade is a clinical syndrome caused by the accumulation of fluid in the pericardial space, resulting in reduced ventricular filling and subsequent homodynamic compromise. Cardiac tamponade is a medical emergency. The overall risk of death depends on the speed of diagnosis, the treatment provided, and the underlying cause of the tamponade.

  Cardiac tamponade is a life-threatening situation in which there is such a large amount of blood or other fluid inside the pericardial sac around the heart that it interferes with the performance of the heart. If cardiac tamponade is left untreated, the result is dangerously low blood pressure, shock, and death. The excess fluid in the pericardial sac acts to compress and constrict the heart and severely restrict its function. Cardiac tamponade can be due to excessive pericardial fluid, a wound to the heart, or rupture of the heart. Also known as pericardial tamponade.

  Cardiac tamponade is a condition caused by too much fluid in the space between the heart and the sac that surrounds it, called the pericardium. This fluid collection can put weight and pressure on the heart, which means that it cannot expand properly and so it does not fill with normal amounts of blood.

Path physiology:-
The pericardium, which is the membrane surrounding the heart, is composed of 2 layers. The thicker parietal pericardium is the outer fibrous layer; the thinner visceral pericardium is the inner serous layer. The pericardial space normally contains 20-50 ml of fluid. Pericardial effusions can be serous, serosanguineous, hemorrhagic, or chylous

   The outer pericardium is made of fibrous tissue which does not easily stretch, and so once fluid begins to enter the pericardial space, pressure starts to increase.  If fluid continues to accumulate, then with each successive diastolic period, less and less blood enters the ventricles, as the increasing pressure presses on the heart and forces the septum to bend into the left ventricle, leading to decreased stroke volume.[2] This causes obstructive shock to develop, and if left untreated then cardiac arrest may occur (in which case the presenting rhythm is likely to be pulseless electrical activity).

    3 phases of homodynamic changes in tamponade:- 
· Phase I: The accumulation of pericardial fluid causes increased stiffness of the ventricle, requiring a higher filling pressure. During this phase, the left and right ventricular filling pressures are higher than the intrapericardial pressure. 

· Phase II: With further fluid accumulation, the pericardial pressure increases above the ventricular filling pressure, resulting in reduced cardiac output. 

· Phase III: A further decrease in cardiac output occurs, which is due to equilibration of pericardial and left ventricular (LV) filling pressures. 
The underlying pathophysiologic process for the development of tamponade is markedly diminished diastolic filling because transmural distending pressures are insufficient to overcome the increased intrapericardial pressures. Tachycardia is the initial cardiac response to these changes to maintain the cardiac output.

Systemic venous return is also altered during tamponade. Because the heart is compressed throughout the cardiac cycle due to the increased intrapericardial pressure, systemic venous return is impaired and right atrial and right ventricular collapse occurs. Because the pulmonary vascular bed is a vast and compliant circuit, blood preferentially accumulates in the venous circulation, at the expense of LV filling. This results in reduced cardiac output and venous return.

The amount of pericardial fluid needed to impair the diastolic filling of the heart depends on the rate of fluid accumulation and the compliance of the pericardium. Rapid accumulation of as little as 150 ml of fluid can result in a marked increase in pericardial pressure and can severely impede cardiac output2 , whereas 1000 ml of fluid may accumulate over a longer period without any significant effect on diastolic filling of the heart. This is due to adaptive stretching of the pericardium over time. A more compliant pericardium can allow considerable fluid accumulation over a longer period without hemodynamic insult.

Frequency:-
The incidence of cardiac tamponade is 2 cases per 10,000 populations in the United States. Approximately 2% of penetrating injuries are reported to result in cardiac tamponade.
Mortality/Morbidity

Cardiac tamponade is a medical emergency. Early diagnosis and treatment are crucial to reduce morbidity and mortality. Untreated, it is rapidly and universally fatal.

Sex

In children, cardiac tamponade is more common in boys than in girls, with a male-to-female ratio of 7:3. In adults, cardiac tamponade appears to be slightly more common in men than in women. A male-to-female ratio of 1.7:1 is observed at another level 1 trauma center.

Age

Cardiac tamponade related to trauma or HIV is more common in young adults, whereas tamponade due to malignancy and/or renal failure occurs more frequently in elderly individuals.

Causes:-

    For all patients, malignant diseases are the most common cause of pericardial tamponade. Among etiology of tamponade, malignant diseases in 30-60% of cases, uremia in 10-15% of cases, idiopathic pericarditis in 5-15%, infectious diseases in 5-10%, anticoagulation in 5-10%, connective tissue diseases in 2-6%, and postpericardiotomy syndrome in 1-2%. Tamponade can occur as a result of any type of pericarditis. 
Cardiac tamponade can occur due to:

· HIV infection .
· Infection - Viral, bacterial (tuberculosis), fungal.

· Drugs - Hydralazine, procainamide, isoniazid, minoxidil.

· Postcoronary intervention (coronary dissection and perforation) .
· Trauma to the chest.
· Cardiovascular surgery (postoperative pericarditis) .
· Post myocardial infarction (free wall ventricular rupture, Dressler syndrome) .
· Connective tissue diseases -Systemic lupus erythematosus, rheumatoid arthritis, dermatomyositis .
· Radiation therapy to the chest.
· After sternal biopsy, transvenous pacemaker lead implantation, pericardiocentesis, or central line insertion.
· Uremia.
· Anticoagulation treatment.
· Idiopathic pericarditis.
· Complication of surgery at the esophagogastric junction such as antireflux surgery.
· Pneumopericardium (due to mechanical ventilation or gastropericardial fistula).
· Other causes include hypothyroidism, and Duchenne muscular dystrophy.
· Type A aortic dissection.

Symptoms and signs:-

    Symptoms vary with the underlying cause and the acuteness of the tamponade. Patients with acute tamponade may present with dyspnea, tachycardia, and tachypnea. Cold and clammy extremities from hypoperfusion are also observed in some patients. 
Symptoms

· Anxiety, restlessness 

· Chest pain (Radiating to the neck, shoulder, back, or abdomen Sharp, stabbing Worsened by deep breathing or coughing) .
· Difficulty breathing.
· Discomfort, sometimes relieved by sitting upright or leaning forward .
· Fainting, light-headedness. 

· Pale, gray, or blue skin.
· Palpitations.
· Rapid breathing.
· Swelling of the abdomen or other areas.
· Other symptoms that may occur with this disorder.
· Dizziness. 

· Drowsiness. 

· Low blood pressure. 

· Weak or absent pulse.

Signs:

· Blood pressure may fall (pulsus paradoxical) when the person inhales deeply. 

· Breathing may be rapid (faster than 12 breaths in an adult per minute). 

· Heart rate may be over 100 (normal is 60 to 100 beats per minute) .
· Heart sounds are faint during examination with a stethoscope. 

· Neck veins may be abnormally extended (distended) but the blood pressure may be low. 

· Peripheral pulses may be weak or absent.
A comprehensive review of the patient's history usually helps identify the probable etiology of a pericardial effusion, which may result in cardiac tamponade.

· Patients with systemic or malignant disease present with weight loss, fatigue, or anorexia. 

· Chest pain may be the presenting symptom in patients with pericarditis or myocardial infarction. 

· Musculoskeletal pain or fever may be present in patients with an underlying connective tissue disorder. 

· A history of renal failure can lead to a consideration of uremia as a cause of pericardial effusion. 

· Careful review of a patient's medications may indicate drug-related lupus leading to a pericardial effusion. 

· Recent cardiovascular surgery, coronary intervention, or trauma can lead to the rapid accumulation of pericardial fluid and tamponade. 

· Recent pacemaker lead implantation or central venous catheter insertion can lead to the rapid accumulation of pericardial fluid and tamponade. 

· Consider HIV-related pericardial effusion and tamponade if the patient has a history of intravenous drug abuse or opportunistic infections. 

· Inquire about chest wall radiation (ie, for lung, mediastinal, or esophageal cancer). 

· Inquire about symptoms of night sweats, fever, and weight loss, which may be indicative of tuberculosis.
Laboratory Studies:-

· Creatine kinase and isoenzymes: Levels are elevated in patients with myocardial infarction and cardiac trauma. 

· Renal profile and CBC count with differential: These tests are useful in the diagnosis of uremia and certain infectious diseases associated with pericarditis. 

· Coagulation panel: The prothrombin time and activated partial thromboplastin time are useful for determining bleeding risk during interventions, such as pericardial drainage, the placement of pericardial windows, or both. 

· HIV testing: Approximately 24% of all pericardial effusions are reported to be associated with HIV infection. 

· Purified protein derivative testing: This is used to diagnose tuberculosis, which is an important and not uncommon cause of pericardial effusion and tamponade

Imaging Studies:-

· Chest radiography findings may show cardiomegaly, water bottle–shaped heart, pericardial calcifications, or evidence of chest wall trauma

· With a 12-lead electrocardiogram (see image below), the following findings are suggestive but not diagnostic of pericardial tamponade. 

· Sinus tachycardia 

· Low-voltage QRS complexes 

· Electrical alternans (also observed during supraventricular and ventricular tachycardia): Alternation of QRS complexes, usually in a 2:1 ratio, on electrocardiogram findings is called electrical alternans. This is due to movement of the heart in the pericardial space. Electrical alternans is also observed in patients with myocardial ischemia, acute pulmonary embolism, and tachyarrhythmias. 

· PR segment depression

· Computed tomography (CT) imaging of the heart: Gold et al reported compression of the coronary sinus as observed by CT imaging as an earlier marker for cardiac tamponade in 46% of patients.10 

· Pulse-oximetry: Respiratory variability in pulse-oximetry waveform noted in patients with pulsus paradoxus. In a small group of patients with tamponade, Stone et al noted increased respiratory variability in pulse-oximetry waveform in all patients.11 This should raise the suspicion for hemodynamic compromise. In patients with atrial fibrillation, pulse-oximetry may aid to detect the presence of pulsus paradoxus.
Treatment:-

Medical Care………

     Cardiac tamponade is a medical emergency. Preferably, patients should be monitored in an intensive care unit. All patients should receive the following: 
· Oxygen 

· Volume expansion with blood, plasma, isotonic sodium chloride solution, as necessary to maintain adequate intravascular volume.
· Bed rest with leg elevation: This may help increase venous return. 

· Inotropic drugs (dobutamine) these can be useful because they do not increase systemic vascular resistance while increasing cardiac output.

· Positive-pressure mechanical ventilation should be avoided because it may decrease venous return and aggravate signs and symptoms of tamponade. 

· pericardiocentesis. Removal of pericardial fluid is the definitive therapy for tamponade and can be done by the following 3 methods. 

· Emergency subxiphoid percutaneous drainage: This is a life-saving bedside procedure. The subxiphoid approach is extra pleural; hence, it is the safest for blind pericardiocentesis. A 16- or 18-gauge needle is inserted at an angle of 30-45° to the skin, near the left xiphocostal angle, aiming towards the left shoulder. When performed emergently, this procedure is associated with a reported mortality rate of approximately 4% and a complication rate of 17%. 

· Echocardiographically guided pericardiocentesis (often performed in the cardiac catheterization laboratory): This is usually performed from the left intercostal space. First, mark the site of entry based on the area of maximal fluid accumulation closest to the transducer. Then, measure the distance from the skin to the pericardial space. The angle of the transducer should be the trajectory of the needle during the procedure. Avoid the inferior rib margin while advancing the needle to prevent neurovascular injury. Leave a 16-gauge catheter in place for continuous drainage. 

· Percutaneous balloon pericardiotomy: This can be performed using an approach similar to that for echo-guided pericardiocentesis, in which the balloon is used to create a pericardial window.

· Patients should receive treatment of the underlying cause to prevent recurrence.

Surgical Care

                 For a hemodynamically unstable patient or one with recurrent tamponade, provide the following care:

· Surgical creation of a pericardial window: This involves the surgical opening of a communication between the pericardial space and the intrapleural space. This is usually a subxiphoidian approach with resection of xiphoid. Recently, a left paraxiphoidian approach with preservation of xiphoid has been described.15 Open thoracotomy and/or pericardiotomy3 may be required in some cases, and these should be performed by an experienced surgeon. 

· Pericardiocentesis: This is a therapeutic option for patients with recurrent pericardial effusion or tamponade. Through the intrapericardial catheter, corticosteroids, tetracycline, or antineoplastic drugs (e.g., anthracyclines, bleomycin) can be instilled into the pericardial space. 

· Pericardio-peritoneal shunt: In some patients with malignant pericardial effusions, creation of a pericardio-peritoneal shunt helps prevent recurrent tamponade. 

· Pericardiectomy: Resection of the pericardium (pericardiectomy) through a median sternotomy or left thoracotomy is rarely required to prevent recurrent pericardial effusion and tamponade.

Complications

· Pulmonary edema 

· Shock 

· Death

Prognosis

Prognosis depends on prompt recognition and management of the condition and the underlying cause of the tamponade. reported 1-year mortality of 76.5% in patients with malignant disease compared with 13.3% in patients without malignant disease. They also noted a median survival of 150 days in patients with malignant disease.
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