ISCHEMIC HEART DISEASE
Learning objectives


At the end of this lecture, students should know:

· The basic pathology of  Atherosclerosis.

· Causes of IHD.

· Manifestation of IHD

· Explain difference between angina and M.I.

GENERAL CONSIDERATIONS

· Ischemic heart disease is caused by the partial or complete interruption of blood flow to the myocardium. 

· In most cases the cause is atherosclerotic narrowing of coronary artery disease sometimes acutely aggravated by superimposed thrombosis or vasospasm.

· Frequency is increased in patients who manifest metabolic syndromes, a group of risk factors including obesity, hypertension, insulin resistance and elevated c- reactive proteins

ATHEROSCLEROSIS 
[image: image1]It is the disease of elastic, large and medium sized muscular arteries

SYMPTOMS – angina claudication, but can be asymptommatic. 
LOCATON abdominal aorta> coronary artery> carotid artery

COMPLICATINS- aneurysm, ischemia, infarcts, peripheral vascular disease, thrombus and emboli


RISK FACTORS OF ATHEROSCLEROSIS
· Hyperlipidemia

· Hypertension

· Cigarette smoking

· Diabetes Mellitus
· Obesity, sedentary lifestyle, stress
· Family History

· Elevated Homocysteine levels

· Factors that affect hemostasis and thrombosis

· Infections: Herpes virus; Chlamydia pneumoniae

Normal Artery
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 OVERVIEW OF 
PATHOGENESIS OF ATHEROSCLEROSIS


Endothelial cell dysfunction ( macrophages and LDL accumulation (foam cell formation ( fatty streaks (smooth cell migartion (firous plaque (complex atheroma 
Stage # 1 of Early atherosclerosis
Formation of foam cells 

Activated endothelial cells express adhesion molecules and recruit inflammatory cells, predominantly monocytes

Lipids accumulates in intimal space abnormal endothelial cell function

Monocytes migrate into the intima, take up lipids from the plasma and become
lipid-laden foam cells or macrophages
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Stage # 2 of Early atherosclerosis
 Migration of Smooth muscle cells

In response to cytokines and growth factors produced by the activated macrophages, smooth muscle cells migrate from the media of the arterial wall into the intima
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Stage # 3 of Advanced atherosclerosis
Platelet aggregation and Thrombosis

[image: image4]
Activated  macrophages induce smooth muscle cell death and degrades matrix in fibrous cap
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 SHAPE  \* MERGEFORMAT 
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Platelet aggregation and thrombosis that extends into the atheromatous plaque
and the arterial lumen

Progression of atheroma to ISCHEMIC HEART DISEASE
The fate of atheroma are as follows

· Spontaneous resolution

· Disruption of the plaque

· Progressses further to completely occlude the lumen of the vessel

· Leading to the formation of thrombosis or embolization.

Either disruption, progression or thrombosis/embolization in the coronary artery leads to decreased blood flow resulting in ISCHEMIC HEART DISEASE


MANIFESTATIONS OF ISCHEMIC HEART DISEASE

· ANGINA PECTORIS

· MYOCARDIAL INFARCTION

· SUDDEN CARDIAC DEATH- death from cardiac causes 1 hour after onset of symptoms, mostly due to leathal arrhythmias

· CHRONIC ISCHEMIC HEART DISEASE

ANGINA PECTORIS

Is episodic chest pain caused by inadequate oxygenation of the myocardium.

Types include

Stable angina- mostly secondary to atherosclerosis, precipitated by exertion. ST depression on ECG.

Prinzmetal angina- occurs secondary to coronary vasospasm, characterized by intermittent pain.ST elevation on ECG.

Unstable angina- caused by disruption of atherosclerotic plaque with superimposed thrombosis. May also be caused by embolization or vasospasm. ST depression on ECG

MYOCARDIAL INFARCTION

It is the acute thrombosis due to coronary artery vasospasm, resulting in myocyte coagulative necrosis. The cells involved in the evolution of myocardial infarct include neutrophils, macrophages and fibroblasts

There are two distinct patterns of necrosis

Transmural infarction traverses the entire ventricularwall from the endocardium to the epicardium.

Subendocardial infarction is limited to the inner 1/3 of left ventricular wall
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Progressive morphological changes in acute  myocardial infacrtion
	STAGE
	GROSS CHANGE
	MICROSCOPIC CHANGE

	0 TO 6 HOURS
	NONE
	No morphological change, vascular congestion at the periphery

	AFTER 12 HOURS
	NONE
	First appearance of neutrophils in viable tissue adjacent to the lesion

	12 to 24 HOURS
	Slight swelling and change of color
	Incraesed affinity of cytoplasm for acidophilic dyes, striation lost, nuclei disappear, neutrophils infiltrate the lesion

	BY 24 HOURS
	Pale or reddish brown infarct with hyperemic border
	Well developed coagulative necrosis

	BY 3RD DAY
	Increasingly yellow infarct
	Neutrophils replaced by macrophages, beginning of phagocytosis


	STAGES
	GROSS CHANGES
	MICROSCOPIC CHANGES

	FROM 7th DAY
	Yellow infarct surrounded by congested red border
	Beginning of fibroblast growth, and new blood vessels, replacement of neutrophils by macrophages. Phagocytosis continues

	BEWTWEEN 2ND TO 4TH WEEK
	 䦋㌌㏒㧀좈໱琰茞ᓀ㵂Ü
	Progressive synthesis of collagen and other intracellular material

	WITHIN 3-6 MONTHS
	Well developed white scar
	Mature fibrous tissue replaces infarct


ContinueD…

Diagnosis of MI

Complications of MI

· In the first 6 hours ECG is GOLD STANDARD.

· Cardiac TROPONIN I rises after 4 hours and is elevated for 7-10 days.

· CK-MB predominantly found in the myocardium, but can be released from skeletal muscles

· AST is non specific can be found in liver, cardiac and skeletal muscles

· ECG changes include, ST elevation(transmural infarct), ST depression(subendocardial infarct) and pathological Q waves(transmural infacrt)

COMPLICATIONS OF MI
· Cardiac Arrthymia- important cause of death , common in first few days

· LV failure and pulmonary edema

· Cardiogenic shock

· Ventricular free wall rupture

· Aneurysm formation

· Postinfarction firbrinous preicarditis

· Dresslors syndrome 
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