Cardiovascular System II

Atherosclerosis

Epidemiology

Highest Incidence – U.S.A, Finland, Europe

Lowest Incidence – Asia

Environmental vs genetic factors (Japanese)

Risk factors For Atherosclerosis

A - arterial hypertension

T – tobacco

H – hyperlipidemics, in particularly hypercholesterolemia (often hereditary) 

E – endocrine (diabetes, estrogen deficiency, hypothyroidism)

R – reduced physical activity

O – obesity

M – male gender

A – age

Atherosclerosis

Principle risk factors

· Hyperlipidemia

· Hypertension

· Smoking

· Diabetes mellitus

Atherosclerosis

Theories of artherogenesis

Classically

i) lipid insudation

ii) thrombogenic

Current: reaction to injury hypothesis


Incorporates :

· thrombogenic theory

· lipid insudation hypothesis

· effects of hemodynamic factors

Important in laying down atheroma: VLDL and LDL

Important for removing cholesterol: HDL

Atherosclerosis
Lesions, alter flow dynamics
· early – fatty streaks

· established – atheromatous plaque

· complicated

“sclerosis” – hardening

“atheros” – porridge

atherosclerosis – narrowing of the arteries

arteriosclerosis – hardening of the vessels

arteriolosclerosis – hardening and thicking of walls of smaller arteries (arterioles)
Complications
1. calcification

2. ulceration (cholesterol crystals and emboli)

3. thrombosis (obstruction/blocked)
4. haemorrhage (burst)
5. aneurysmal dilatation

Problems with blood vessels – block or burst, hence leading to ischaemia

Clinical Significance

1. Narrowing ( ischaemic atrophy

2. sudden occlusion (thrombosis, haemorrhage) ( infarction

3. thromboembolism

4. aneurysm +- rupture

Ischaemic Heart Disease

Spectrum of disorders due to imbalance between myocardial metabolic demands and coronary blood flow.

Classical patterns:

1. angina pectoris (functional, ischaemic when stressed, walk 200m. Described as chest tightness/heavyness) (reversible damage)
2. acute myocardial infarction (necrosis)
3. sudden cardiac death (usually due to arrhythmia)
4. chronic ischaemic heart disease (slow atrophy, fibrosis)
Aetiology Of Ischaemic Heart Disease
1. Atherosclerosis (90-95%)

2. embolism

3. ostial stenosis in leutic aortitis

4. dissecting aneurysms

5. direct trauma

6. arteritis

7. anomalous origin of left coronary artery

8. hypoxaemia

· anaemia, carbon monoxide poisoning, hypotensive crises

Determinants of Severity of Ischaemic Heart Disease
1. Reduced coronary flow

75% occlusion of coronary arterial lumen. Degree of occlusion does not parallel the severity or nature of the myocardial lesions

2. increased myocardial demand
exercise, infection, pregnancy, hyperthyroidism, myocardial hypertrophy
3. availability of oxygen in blood

anaemia, CO poisoning, pulmonary disease, left to right shuts

Pathogenesis of IHD

1. Fixed coronary obstructions (atherosclerosis)

2. acute plaque change

3. coronary thrombus

4. vasoconstriction
Angina Pectoris

Stable angina


Reduction of coronary perfusion to critical level

Prinzmetal’s Variant Angina


Episodic at rest


Coronary artery spasm

Unstable/Crescendo Angina


Progressive in frequency/severity


Preinfarction angina

Acute coronary insufficiency

Sudden Cardiac Death

1. High grade stenosis

2. More than 1 of 3 major arteries

3. Acute plaque change

4. Healed/New myocardial infarcts

5. Lethal arrhythemias

Myocardial Infarction

	Left anterior descending (40-50%)
	Anterior wall of LV near apex

Anterior 2/3 interventricular septum

	Right coronary artery (30-40%)
	Inferior/posterior wall of LV

Posterior 1/3 of interventricular septum

Posterior RV wall

	Left Circumflex (15-20%)
	Lateral wall of LV


Myocardial Infarction

· subendocardial infarct (most likely to infarct first)
· transmural infarct (takes several hours to manifest)
coronary arteries run in the epicardium, send penetrating arteries into the endocardium

Acute Myocardial Infarct
Clinical diagnosis

1. symptoms ( chest pains

2. ECG changes

3. Elevated cardiac enzymes

Diagnosis of Early Myocardia Infarct
1. electron microscopy

2. biochemical analysis eg K+/Na+ ratio

3. Histochemical

a. Loss of enzymes (nitroblue tetrazolium NBT test)

b. Depletion of glycogen

4. Light microscopy (6-12 hours)

5. gross examination (18-24 hours)

Mortality from MI
Usually within 1 hour of onset

Adverse prognostic factors – Advanced age





Female gender





Diabetes melltus





Previous history of myocardial infarction

Complications of Myocardia infarction
1. contractile dysfunction 

– LV failure, cardiogenic shock

· papillary muscle dysfunction ( valvular incompetence, volume load increase on LV

2. arrhythmias

3. pericarditis

4. mural thrombosis

5. infarct extension

6. ruptures – papillary muscle 

septal ( acquired VSD

ventricular wall ( cardiac tamponade

7. fibrosis (depends on amount of myocardium lost)
-progressive LV failure

ventricular aneurysm (scar is a weak spot in the myocardium ,fibrous tissue has no elasticity, hence when expanded, may lead to aneurysm)
Long term prognosis

Residual quality of LV function


Extent of vascular obstruction

Chronic Ischaemic Heart Disease
· atherosclerotic narrowing of coronary vessels

· spotty myocytolysis, diffuse small myocardial scars

· cell atrophy

· insidious cardiac failure ( death
