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Ischemic Heart Disease contd(Coronary Heart Disease)

Myocardial Infarction

· Definition: MI, also known as "heart attack," is the death of cardiac muscle resulting from ischemia.

· Risks are the same as those of coronary atherosclerosis.

Pathogenesis of MI:
· Any form of coronary artery disease.

In the typical case of MI, the following sequence of events can be proposed: 

· Most common cause is thrombosis on a preexisting disrupted atherosclerotic plaque.The initial event is a sudden change in the morphology of an atheromatous plaque, that is, disruption-manifest as intraplaque hemorrhage, erosion or ulceration, or rupture or fissuring. Frequently within minutes, the thrombus evolves to completely occlude the lumen of the coronary vessel
· Myocardial necrosis begins within 20-30 minutes, mostly starting at the subendocardial region (less perfused, high intramural pressure).

· Infarct reaches its full size within 3-6 hrs., during this period, lysis of the thrombus by streptokinase or tpa, may limit the size of the infarct.

	Table 12-4. Approximate Time of Onset of Key Events in Ischemic Cardiac Myocytes


	Feature
	Time

	Onset of ATP depletion
	Seconds

	Loss of contractility
	<2 min

	ATP reduced

	to 50% of normal
	10 min

	to 10% of normal
	40 min

	Irreversible cell injury
	20-40 min

	Microvascular injury
	>1 hr

	


	


· Location of the MI is determined by the site of the occlusion and by the anatomy of coronary circulation.
· Left anterior descending(40-50%): anterior and apical left ventricle and anterior two thirds of interventricular septum.
· Right coronary artery(30-40%): posterior wall of the left ventricle, posterior one third of interventricular septum (rt. Dominant coronary circulation).

Left circumflex: lateral wall of lt. Ventricle (posterior wall in persons with left-dominant coronary circulation). 

The precise location, size, and specific morphologic features of an acute myocardial infarct depend on: 

· The location, severity, and rate of development of coronary atherosclerotic obstructions 

· The size of the vascular bed perfused by the obstructed vessels 

· The duration of the occlusion 

· The metabolic/oxygen needs of the myocardium at risk 

· The extent of collateral blood vessels 

· The presence, site, and severity of coronary arterial spasm 

· Other factors, such as alterations in blood pressure, heart rate, and cardiac rhythm. 
Myocardial Infarction: Morphology

· Coagulative necrosis and inflammation.

· Formation of granulation tissue.

· Organization of the necrotic tissue to form a fibrous scar.

· Morphology is dependent on age of the infarct, its size, recurrence, reperfusion. 

Complications of MI:

· Myocardial rupture

· Arrhythmias. Many patients have conduction disturbances and myocardial irritability following MI, which undoubtedly are responsible for many of the sudden deaths

· Pericarditis
· Infarct extension. New necrosis may occur adjacent to an existing infarct. 

· Infarct expansion
· Mural thrombus. With any infarct, the combination of a local myocardial abnormality in contractility (causing stasis) with endocardial damage (causing a thrombogenic surface) can foster mural thrombosis and, potentially, thromboembolism. 

· Ventricular aneurysm. In contrast to false aneurysms mentioned above, true aneurysms of the ventricular wall are bounded by myocardium that has become scarred.
· Papillary muscle dysfunction.

· External rupture of the infarct  with associated bleeding into the pericardial space (hemopericardium).
· Mural thrombi.

· Acute pericarditis.

· Ventricular aneurysms.

· Progressive late heart failure is discussed as chronic IHD below.
Clinical Features of MI:

· Pain:

· Severe crushing substernal chest pain, which may radiate to the neck, jaw, epigastrum, shoulder or left arm.

· Pain lasts for hours to days and is not relieved by nitroglycerin.

· Absent in 20-30% of patients (diabetics, hypertensive, elderly).

· Pulse is rapid and weak.

· Diaphoresis.

· Dyspnea.

· Cardiogenic shock in massive MI(>40%of lt. ventricle). 
Electrocardiographic Abnormalities in MI

· Changes of Q waves.

· ST-segment abnormalities.

· T-wave inversion.

· Arrhythmias.
Outcomes of MI:

· Sudden coronary death due to ventricular arrhythmia (25%).

· No complications in 10-20%.

· 80-90% experience one or more of the followings:

· Cardiac arrhythmia (75-90%).

· Left ventricular failure with mild to severe pulmonary edema (60%).

· Cardiogenic shock (10%).

· Rupture of free wall, septum, papillary muscle (4-8%).

· Thromboembolism (15-49%).

Laboratory findings in MI:

· Creatine kinase (CK) … CK-MB.

· Rise 2-4 hrs,  peaks 18 hrs,  persists 48 hrs.

· Lactate dehydrogenase (LD)… LD1.

· Rise 24 hrs,   peaks 72 hrs,  persists 72 hrs.

· Troponins: cTnT,  cTnI (more specific).

· Persists for 4-7 days.
Chronic Ischemic Heart Disease
(Ischemic cardiac myopathy)

· Progressive congestive heart failure as a consequence of long-term ischemic myocardial injury.

· Associated history of angina pectoris and may be preceded by recognized infarcts.

· May develop more insidiously.

Morphology

· Atherosclerosis of coronaries arteries (moderate to severe).

· Heart is enlarged (dilatation of all cardiac chambers.

· Multiple areas of myocardial fibrosis (transmural scarring).

· Hypertrophy of remaining myocardium (atrophic and hypertrophic fibers).

· Mural thrombi.


Clinical Features of Chronic Ischemic Heart Disease

· Severe, progressive heart failure.

· Episodes of angina pectoris or MI.

· Arrhythmias.

Sudden Cardiac Death

This catastrophe strikes down about 300,000 to 400,000 individuals annually in the United States. Sudden cardiac death (SCD) is most commonly defined as unexpected death from cardiac causes early after symptom onset (usually within 1 hour) or without the onset of symptoms.  

· Atherosclerosis is the most commom cause.

The non-atherosclerotic causes include the following:

· Congenital structural or coronary arterial abnormalities 

· Aortic valve stenosis 

· Mitral valve prolapse 

· Myocarditis 

· Dilated or hypertrophic cardiomyopathy 

· Pulmonary hypertension 

· Hereditary or acquired abnormalities of the cardiac conduction system 

· Isolated hypertrophy, hypertensive or unknown cause. Increased cardiac mass is an independent risk factor for cardiac death; thus, some young patients who die suddenly, including athletes, have hypertensive hypertrophy or unexplained increased cardiac mass as the only finding

The ultimate mechanism of SCD is most often a lethal arrhythmia (e.g., asystole, ventricular fibrillation. 
