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      Myocardial infarction (MI) involves the death of myocardial cells.  There are two types of MI based on the depth of myocardial damage involvement: transmural and nontransmural.  A transmural MI is characterized by necrotic ischemia of the full thickness of the myocardium, extending from the endocardium, myocardium to the epicardium. The non transmural MI is limited to either the endocardium or the endocardium and myocardium. The thickness of the myocardium that is damaged is the main determinant of the type of MI and not the presence of Q waves or ST elevation on the ECG. Also, the absence of Q waves or ST elevation does not determine better patient outcome (Bajzer, 2002). 

    A thrombus that adheres to an atherosclerotic plaque is the most common cause of an MI, because they can occlude the blood flow to the myocardium.  Factors that determine the severity of the MI are: the level of the occlusion of the coronary artery, the length of time of the occlusion and the presence or absence of collateral occlusion. Occlusions that are more proximal on the coronary arteries cause more extensive myocardium damage.  Irreversible damage to the myocardium distal to the occlusion is increased with the length of time of the occlusion. Consequently, there is a direct correlation between the amount of tissue damage, the length of the occlusion and cell death (Bajzer, 2002).  

    Mr. H. states that his brother “just had a heart attack”, and he wants to know if his heart can recover. With a small area of occlusion and little or no cell death, part of the muscle may be temporarily non-functional. When there is a large area of ischemia, muscle fibers in the center of the area die within 1-3 hours with a total lack of blood supply. Immediately around this area is a non-functional area which is unable to contract or conduct impulses. This area is surrounded by an area of mild ischemia, which contracts weakly (Guyton & Hall, 2006 ). This is why early revascularization via Percutaneous Transluminal Coronary Intervention (PTCI) or thrombolytics is so important.  Survival of Mr. H’s brother also depends on preexisting medical conditions that may increase the probability of recurrence of MI.  Risk factors for MI and atherosclerotic coronary artery disease are: hyperlipidemia, diabetes mellitus, hypertension, smoking and previous history of atherosclerotic arterial disease (Bajzer, 2002).  

     Recovery after a large MI involves several stages. While the fibers in the center die, other fibers on the margin may also die. Within a few days to a few weeks, the non-functional tissue surrounding this area either dies or becomes functional again. The dead muscle tissue is replaced by fibrous tissue, which contracts and grows smaller over several months to a year. Eventually the normal areas of the heart hypertrophy to compensate for the dead tissue so that the heart recovers either partially or almost completely within a few months time (Guyton & Hall, 2006 ) Additionally surviving an MI depends on the development of complications like progressive ischemic extension, pericarditis, arrhythmias, embolus and mechanical failure of the heart.  Progressive ischemic process includes the extension of the infarct area to adjacent myocardium or the advance of a nontransmural MI to an intramural MI, recurrent infarction and post infarction angina. Most fatalities of MI are due to severe circulatory failure from either severe left ventricular (LV) dysfunction or mechanical complications.  Mechanical complications of acute MI are ventricular septal rupture (VSR), papillary muscle rupture or dysfunction causing mitral regurgitation, pseudoaneurysm, LV failure with cardiogenic shock, right ventricular (RV) failure and ventricular aneurysm (Tschopp & Brener, 2003).   
Although the heart may recover almost full functional capacity, the pumping ability is frequently less than that of a healthy heart. Because the heart normally is capable of pumping 300-400% more blood per minute than is required at rest, even a person whose reserve is 100% can perform normal, restful activity that does not overload the heart (Guyton & Hall, 2006 ). Cardiac rehabilitation, lifestyle changes, and treatment with medications will improve overall quality of life and survival for Mr. H. Surgical treatment may also be considered.
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Why does she (Mrs. G) have SOB and edema?
Congestive Heart Failure occurs when the heart is unable to adequately pump a sufficient amount of blood throughout the body in order to meet its metabolic needs.  As a result, the body experiences intravascular and interstitial volume overload and poor tissue perfusion.   As a nurse practitioner, we would recognize these changes in Mrs. G through her various signs and symptoms (SOB and Edema).  

     Heart Failure can be classified according to the side of the heart affected (left or right heart failure) or by the cardiac cycle involved (Systolic or Diastolic dysfunction).     Left-sided Heart Failure occurs as a result of ineffective left ventricular contractile functioning.   At this stage, the blood is unable to sufficiently pump blood through the body; it backs up in the left atrium and then in the lungs causing the patient (Mrs. G) to exhibit dyspnea (SOB).   If this condition persists, pulmonary edema and right-sided heart failure may occur.   Right -sided Heart Failure occurs as a result of poor blood perfusion through the right ventricle to the lungs, causing blood to back up in the right atrium and the peripheral circulation.    The patient (Mrs. G) will gain weight and develop peripheral edema and engorgement of the kidney and other organs.
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