Cardiovascular System
Recall from geneneral pathology

1. oedema

2. hemorrhage

3. thrombosis and embolism

4. ischemia and infarction

Causes of cardiovascular dysfunction
1. loss of blood

2. irregular heartbeat

3. obstructed flow

a. arterial

b. venous

4. regurgitant or misdirected flow

5. pump failure

a. contractile dysfunction (systoic failure)

b. inadequate filling (diastolic failure)

Cardiac reserves

1. increased heart rate

2. increased myocardial contractility

3. myocardial hypertrophy

4. frank-starling mechanism – cardiac dilatation

when exceeded, cardiac failure results

Cardiac hypertrophy

Pressure load ( ventricular hypertrophy

Volume load ( ventricular hypertrophy + dilatation

Heart Failure

Clinical condition where:

1. the heart is unable to meet the body’s demands

2. although the venous filling pressure is normal or raised

Cardiac Failure

1. underlying cause

2. precipitating cause – usually some factor causing increase in body demands
Effects of heart failure
1. forward failure – diminished cardiac output

a. decreased cardiac output

b. decreased arterial blood flow

c. end organ hypoxia

2. backward failure – venous congestion

a. incomplete pumping out of venous return

b. venous pressure

c. peripheral venous congestion

d. peripheral oedema

e. pulmonary oedema

Causes of left sided heart failure

1. volume overload

a. regurgitant left sided valves

b. high output states eg. Anaemia

2. pressure overload

a. systemic hypertension

b. outflow obstruction eg. Left-sided

c. valvular stenosis

i. aortic 

ii. mitral (note: load on left ATRIUM, not ventricle )

3. loss of muscle

a. myocardia infarction

b. myocarditis

4. loss of contractility

a. poisons

b. myocardial infacrtion

5. restricted filling

a. constrictive pericarditis

b. pericardial effusion

Effects or left heart failure
1. decreased perfusion of tiddues:

a. kidney 

i. activation of renin angiotensin aldosterone system

ii. impaired excretion of nitrogenous products

b. brain

i. cerebral hypoxia

2. venous congestion

a. pulmonary venous congestion and pulmonary oedema

Causes of right heart failure
1. left-sided failure

a. pure right sided failure is uncommon

2. pressure overload

a. pulmonary hypertension 

i. eg. Cor pulmonale (primary pulmonary disease which leads to heart failure)
ii. mitral stenosis (due to pulmonary hypertension)
Effects of Right heart failure
Systemic venous congestion:

1. congestive hepatomegaly

2. congestive splenomegaly

3. effusions in body cavities

a. pericardial effusion

b. ascites

c. pulmonary effusion

4. peripheral oedema

Nutmeg liver – hepatic congestion

Periportal preservation of hepatocytes (because blood flows from tract to vein)

Hypertension

1. sustained blood pressure of 140/90 mm Hg

2. commonly primary or essential hypertension

3. sometimes secondary to pathology elsewhere

Causes of secondary hypertension
R – renal

E – endocrine (hypercortisolusm, pheochromocytoma

N – neurologic (increased intracranial pressure)

A – aortic (coarctation, atherosclerotic rigidity of aorta)

L – labile (psychogenic, stress-related)

Hypertension in a young patient ( start looking for secondary cause <40 years (not absolute)
Pathological effects of systemic arterial hypertension

1. vessels 

a. arteriolosclerosis
b. accelerated atherosclerosis
c. aneurysms
i. aortic dissection
ii. berry aneurysms
2. heart – hypertensive heart disease
3. kidneys – nephrosclerosis
a. ischemic glomeruli secrete rennin (vicious cycle)
4. CNS
a. Cerebral hemorrhage (caused by increased risk of stroke)
b. Cerebral thrombosis
c. Hypertensive encephalopathy
Arteriolosclerosis

Definition: hyaline or proliferative thickening of small arteries of arterioles

1. hyaline arteriolosclerosis 

a. benign hypertension
b. elderly
c. diabetes mellitus
d. microscopic
i. homogenous pink hyaline thickening ( narrowing
ii. renal ischaemia ( nephrosclerosis
2. hyperplastic arteriolosclerosis
a. malignant hypertension, severe hypersion, bilateral papilloedema, occipital headache
b. young adults
c. microscopic (typical of maglinant hypertension)
i. onion-skin, concentric laminated thickening ( narrowing
ii. fibrinoid necrosis (necrotizing arteriolitis)
d. renal failure
NB, don’t need to know vessel changes, just know bengn/malignant

Systemic left sided hypertensive heart disease

1. left ventricular hypertrophy without other cause

2. history or pathological evidence of systemic arterial hypertension

3. LV pressure overload ( LV hypertrophy

4. increased thickness and siffness of LV wall impairs diastolic filling

5. LA dilatation

6. eventually LV failure

a. cannot cope with arterial hypertension in a lifespan

Hypertension and MI commonly go together, contributes to heart failure.

Cor pulmonale
Right ventricular faiure due to primary lung disease

Causation of pulmonary heart disease (cor pulmonale)

1. Diffuse pulmonary disease (can give rise to 3)

2. pulmonary vascular disease

3. chronic alveolar hypoventilation

RV failure may also be due to lung problem ( Cor pulmonale

Chronic lung disease – pulmonary vascular disease

( acidosis and hypercapnia ( pulmonary vasoconstriction ( narrowing of pulmonary vascular bed ( pulmonary hypertension
( hypoxia ( pulmonary vasoconstriction ( narrowing of pulmonary vascular bed ( pulmonary hypertension
( hypoxia ( hyperviscosity ( pulmonary hypertension
pulmonary hypertension ( cor pulmonale

