36. Myocardial infarction and its complications 

Myocardial infarction has been the most frequent cause of death in developed countries - nowadays its incidence is decreasing thanks to modern diagnostics of ischemic heart disease and its preventive treatment (surgery). 

Etiology
- necrosis of myocardium develops after about 20 min. of hypoxia due to obstruction of some larger branch of coronary artery
- obstruction is caused by atherosclerotic process and its complications: hemorrhage into plaque, embolism caused by thrombi or atheromatous material or vasospasm
- thrombus formation seems to be most frequent cause of occlusion
- fissuring and rupturing of atherosclerotic plaques stimulate platelet aggregation and increased vasomotor tone
- serotonin, thromboxane A2, ADP, ATP, platelet activating factor (PAF) contribute to vasospasm

Pathogenesis
- myocardial oxygen reserves are used within about 8 seconds
- anaerobic glycolysis does not provide sufficient energy
- accumulation of H+ and lactic acid, low pH buffering capacity and high sensitivity of myocardium to low pH
- suppressed conduction, contractility → heart failure
- lysosomal enzyme activation - damaging effects
- electrolyte disturbances - loss of K, Ca and Mg from cells
- release of catecholamines - dysrhythmia, hyperlipidemia, hyperglycemia
- after 20 min. tissue necrosis develops - however, these changes are recognizable (e.g. in ECG) only after 6 - 12 hours after onset of the infarction
- for early diagnostics myoglobin (non-specific) or enzymes released by myocardial cells are detected in plasma - creatine kinase (CK), lactic dehydrogenase (LDH) - most specific for myocardial infarction is isoenzyme CK-MB
- still more specific as a marker of mycoardial injury are monoclonal antibodies against troponin I
- attempts for reperfusion should be performed wihin 20 min. after onset of infarction - later reperfusion causes "reperfusion injury" of the myocardium via generation of oxygen free-radicals (reactive oxygen species - ROS)
- during the ischemic phase high levels of hypoxanthine accumulate in the myocardium - after reperfusion the hypoxanthine is transformed under the increased oxygen supply to uric acid, with simultaneous production of O2-● and OH● causing myocardium injury
- effect of antioxidants in acute myocardial infarction has been intensively studied without convincing results
- "pre-conditioning" - transient episodes of ischemia prior to infarction seem to have a beneficial effect on infarction development - decrease of myocardial injury - it is based not only on the formation of anastomoses (better outcome of infarction in people who suffer from angina pectoris compared to those who have had no apparent coronary insufficiency), but also thanks to induction of enzymes which help to protect myocardium during prolonged ischemia - e.g. protein kinase C (PKC) - its activation seems to be positively influenced by alcohol intake several minutes before ischemia
- ischemic myocardium releases also kinins that seem to have cardioprotective action (resembling effect of ACE inhibitors)
- post-infarct scar (according to it size) can significantly decrease contraction and its co-ordination - leads to distinct decrease of MV

ECG changes in myocardial infarction
- 12-lead ECG helps to localize the affected area (anterior, inferior-diaphragmatic, basal, lateral, posterior, transmural, subendocardial, epicardial etc.)
- acute infarction- Paarde's wave (elevation of ST segment)
- large scar after transmural infarction produces pathological Q after 2-3 weeks, small subendocardial infarction is "non-Q wave infarction"
- ST segment and T wave changes are reversible, pathological Q as a sign of a scar persist

Principals of treatment
- dissolution of thrombi by thrombolytic agents- e.g. streptokinase or plasminogen or PTCA application, acetylsalicylic acid
- oxygen supply
- pain relief - morphine
- prevention of arrhythmias (atropine or β-blockers) 
- β-blockers are recommended to reduce infarction size (decreased consumption of oxygen)
- attempts to use stem cells for replacement of the infarction area

Complications of myocardial infarction
- Dysrhythmias - (due to hypoxia, vegetative nervous system dysbalance, lactic acidosis, electrolyte abnormalities, drug toxicity):
- ventricullar fibrillation - frequent cause of death
- atrial fibrillation - no critical hemodynamic effect
- bradycardia - can cause critical decrease of MV
- left ventricular failure with pulmonary edema
- cardiogenic shock - if 40% or more of the left ventricle myocardium is infarcted - causes death within first minutes
- pericarditis - after about 2-3 days
- Dressler's sy - after 1 week - delayed immunologically caused pericarditis  - pain, fever, pleural effusion, friction rub, arthralgias
- rupture of heart structures - wall rupture after aneurysm formation → hemopericardium, cardiac tamponade, septal rupture, rupture of papillary muscles 
- systemic thromboembolism - long prophylactic anticoagulation therapy is necessary





