Unit 8. Cardiovascular System. Heart attack recovery.
Can a heart recover after a myocardial infarct?

     Myocardial infarct occurs when tissue in the heart is without adequate perfusion for 20 minutes or longer, necrosis develops impairing function of that part of the heart muscle. Understanding the location and cause of the myocardial infarct is necessary before the physician is able to discuss the rejuvenation of any damaged tissue. There are two main types of MI’s subendocardial infarction and transmural infarction.

Plaque and clot formation have similar effects on the cardiac tissue, decrease in perfusion leads to ongoing ischemia that eventually leads to cellular death and necrosis to the tissue directly below endocardium (subendocardial MI). If this clot/plaque becomes permanently lodged in a vessel, the infarct will penetrate into the epicardium (transmural MI). (McCance K., & Huether, S., 2006). 

Some research states reoccurring ischemic episodes, may adapt to the lack of oxygen while trying to protect the myocardium. Decrease in oxygen alters the glycogen stores triggering anaerobic metabolism decreasing the adenosine triphoshate allowing hydrogen and lactic acid to accumulate. These changes lead to an acidosis environment that can result in heart failure.The heart lacking oxygen perfusion is effected by electrolyte disturbances such as calcium, potassium and magnesium, causing lose of contractility. This decrease in contractility causes the heart pump to fail. Occlusion of myocardial atrial supply cause heart cells to release catecholamines triggering irregular heart rhythms (McCance K., & Huether, S., 2006). 

Resolution of oxygen deprivation either by natural causes or from clinical intervention will commence with the healing process. The inflammatory process is the initial step in repairing the damage to the myocardial tissue. Enzymes are released to clean up the necrotic and cellular debris left from the process of the myocardial infarction. A psuedotype diabetic state occurs to aid in myocardial repair, collagen tissue is formed at the damaged site. This collagen is initially weak, soft and vulnerable to reinjure (McCance K., & Huether, S., 2006).
     Heart attack (myocardial infarction (MI) recovery consists of two phases: “hospital-based diagnostic and restorative procedure, followed by outpatient rehabilitation and at-home life-style adjustments.” (Recovery after a heart attack, 2008, p.1).  

     In acute phase MI requires hospitalization and specialized treatment. Sudden death is most common in first 24 after myocardial damage occurred. Bed regime is essential to provide pr with calm, stress less environment. (McCance K., & Huether, S., 2006). “While in the hospital, recuperation usually also includes a few days in bed in a controlled, calm environment to eliminate stress on the heart. Prescription tranquilizers may be used to relieve common post-heart attack nervousness and depression; visitation may be limited to close family and friends. In most uncomplicated heart attack cases, bed rest progresses to chair rest, passive exercise, slow walking, and non-stressful reading within three to four days of the attack. (Recovery after a heart attack, 2008    p.1).  

      Several kinds of therapy can be performed to assist recovery. Pain relief (morphine and nitroglycerin) and oxygen administration is crucial. If MI is early diagnosed and there is no contraindication, thrombolytic therapy (t-PA) can be performed. To help clear the coronary artery blockage, certain thrombolytics can be given in combination with aspirin. It is used to decrease possible post-attack heart enlargement. Currently, PCI is a choice for MI treatment. Depend on causes of MI, symptomatic therapy can include antihypertensive and antiplatelet drugs as well as anti-atherosclerosis medications (McCance K., & Huether, S., 2006).

      In one or two weeks after discharge, normal daily activities may be resumed a little by little. Outpatient physical rehabilitation will last from three to six weeks after discharge. I should include  the close monitoring of  physical exercise as well as educational  lifestyle modification sessions.”(Recovery after a heart attack, 2008). 

     “For those patients who have had a heart attack, it takes about 4-6 weeks for your heart muscle to heal. This is known as the recovery period. During this time, the damaged heart muscle is repairing itself with scar tissue. Because of this, it is quite normal to feel more tired and week in the first 1-2 weeks. It is very important that you balance your activity with rest and gradual exercise so that you don't over-stress the heart while it is healing during this time. For those of you who have had a pacemaker insertion, follow the restrictions of no elbow elevation past 90 degrees (shoulder height) on the affected side for 6 weeks”. (Heart Disease and Exercise, 2008, p1). 
    Patient has to remember that neglecting physical inactivity is one of the risk factors in heart disease occurrence. But in combination with smoking, high blood pressure, high cholesterol level and obesity, physical inactivity can cause even more physical (health) problems. (Heart Disease and Exercise, 2008). 

     According to Beevers, G., at al. (2008), Physiological mechanisms involved in development of essential hypertension
Cardiac output
Peripheral resistance
Renin-angiotensin-aldosterone system
Autonomic nervous system
Other factors:
Bradykinin
Endothelin
EDRF (endothelial derived relaxing factor) or nitric oxide
ANP (atrial natriuretic peptide)
Ouabain
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                                    Left ventricular hypertrophy

  Left ventricular hypertrophy (LVH) is a condition wherein the cardiac muscle responds to increased resistance in the circulation by becoming enlarged, much as you would expect any muscle to do when challenged by 'exercise'. However, with time, the fibers of the hypertrophied heart muscle become thickened and shortened, and consequently less able to relax. The outcome of this process is a heart that is less able to meet the output demands of normal circulation. 
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Picture from Atlas of the Heart Hurst JW et al eds. New York:Lippencot,1988. 


        Hypertension makes the myocardium work harder. The resuting hypertrophy, as seen above, is the product of the thickening and shortening of the muscle fibers of the heart. It becomes, thereafter, more difficult to relax and go through the normal cycle of contraction and relaxation. There appears in the myocardium actual changes in the collagen resulting in increased stiffness. There is an impaired diastolic relaxation, but also heightened vulnerability to ischemic events. (1) The end result is decreased cardiac output, and inability to meet the circulatory needs of the body. The eventual inability to perfuse the body is called heart failure. 


        Left ventricular hypertrophy is not just a sign of another disease process, but rather it is an independent predictor of disease in itself. LVH is an ominous sign (2) for future cardiovascular health, and is an example of why good hypertensive control, and diabetic control, is key in the management of these disorders. 
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