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Failure of the pump
• The cardiac muscle contracts weakly and the chambers cannot empty 

properly - called Systolic dysfunction


• The cardiac muscle cannot relax sufficiently to permit ventricular filling - 
called Diastolic dysfunction



Obstruction to Flow
• Lesion that prevent valve opening or cause increased ventricular chamber 

pressures can overwork the myocardium, which has to pump against the 
obstruction



Regurgitant Flow
• Valve pathology that allows backward flow of blood results in increased 

volume overload and may overwhelm the pumping capacity of the 
affected chambers.



Shunted Flow
• Defects that divert blood inappropriately from one chamber to another, or 

from one vessel to another, lead to pressure and volume overloads.



Disorders of Cardiac Conduction
• Uncoordinated cardiac impulses or blocked conduction pathway can 

cause arrhythmias that slow contractions or prevent effective pumping 
altogether.



Rupture of the Heart or Major Vessel

• Loss of circulatory continuity may lead to massive blood loss, hypotensive 
shock, and death.



Heart Failure



Heart Failure

• Heart failure (Congestive Heart Failure, CHF) occurs when the heart 
cannot generate sufficient output to meet the metabolic demands of the 
tissues.


• In most cases, CHF develops gradually owing to the cumulative effects of 
chronic work overload or progressive loss of myocardium


• Systolic dysfunction: inadequate myocardial contractile function


• Diastolic dysfunction: inability of the heart to adequately relax and fill



Compensation
• The Frank-Starling mechanism: 


• Increase end-diastolic volumes -> dilate the heart -> increased cardiac myofiber 
stretching -> increase cardiac output


• Activation of neurohormonal system:


• Release NE


• Activate RAAS system


• Release ANP


• Myocardial structural changes



Left-sided Heart Failure
• The most common causes are


• Ischemic Heart Disease


• Systemic Hypertension


• Mitral or Aortic Valve Disease


• Primary Disease of Myocardium


• Effects of Left-sided HF: 


• diminished systemic perfusion and elevated back-pressures within the 
pulmonary circulation



Left-sided Heart Failure
• Clinical Features:


• Dyspnea on exertion


• Orthopnea (dyspnea when recumbent)


• Paroxysmal Nocturnal Dyspnea






Right-sided Heart Failure

• Right-sided HF usually the consequences of Left-sided HF:


• Pressure increase in the pulmonary circulation produces and increased 
burden of the right side of the heart


• Clinical Features:


• Systemic and portal venous congestion -> Pleural effusion, peripheral 
edema, ascites, splenomegaly







Ischemic Heart Disease



Ischemic Heart Disease
• An imbalance between cardiac blood supply and myocardial  oxygen 

requirement -> Myocardial ischemia


• In more than 90%, IHD is a consequence of reduced coronary blood flow 
secondary to obstructive atherosclerotic vascular disease.




Atherosclerosis
Lipid Retention in intima

Endothelial expression of adhesion 
molecules and secrete chemotactic 

factors

Leukocytes recruitment, adhesion, 
migration into vessel wall

Leukocytes release ROS, GF, 
cytokines perpetuating 

inflammation

VSMC migrate into intimate and 
form fibrous cap

Apoptosis of plaque cells leads to 
formation of necrotic core

Neovascularization and secretion of 
MMP leads to plaque rupture

Platelet activation result in 
thrombus formationRisk Factors
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Angina Pectoris
• Angina Pectoris is an intermittent chest pain caused by transient, reversible 

myocardial ischemia


• Types of Angina Pectoris


1. Typical or Stable angina: predictable episodic chest pain associated 
with exertion. The pain is described as a crushing substernal chest pain 
radiate to left jaw or left arm. The pain is usually relieved by rest or NTG.


2. Prinzmetal or variant angina: occur at rest and usually relieved by NTG.


3. Unstable angina: frequent pain, precipitated by less exertion or at rest.



Myocardial Infarction

• Myocardial Infarction (MI) is necrosis of the heart muscle resulting from 
ischemia.


• Pathogenesis:


• Majority of MI is caused by acute thrombosis within coronary arteries.


• In 10% of MI is caused by vasospasm or embolization from AF or valve 
vegetations.





Patterns of Infarction
• Transmural Infarction:


• Involve full thickness of the ventricle


• ECG = ST segment elevation/ negative Q wave/ loss of R wave amplitude


• Subendocardial Infarction


• Limited to the inner third of the myocardium


• ECG = ST segment depression/ T wave abnormalities


• Microscopic Infarction


• Small vessel occlusion


• May not show any diagnostic ECG



Clinical Features

Clinical ECG Laboratory

Substernal chest pain radiate 
to the neck, jaw, epigastrium, 

or left arm 

Duration: several minutes to 
hours 

NTG: not relieve pain

STEMI: ST elevation 

NSTEMI: ST depression

TroponinI and TroponinT 
positive: detectable within 2 to 
4 hrs, peaking at 48 hrs, and 

remaining 7 to 10 days









Complications
Contractile dysfunction Pericarditis

Papillary muscle dysfunction Chamber dilation

Right ventricular infarction Mural thrombus

Myocardial rupture Ventricular aneurysm

Arrhythmia Heart failure



Chronic Ischemic Heart Disease
• Chronic IHD or Ischemic cardiomyopathy


• Progressive heart failure secondary to ischemic myocardial damage




Arrhythmia



Arrhythmia
• Aberrant rhythm can be initiated anywhere in the conduction system; typically 

originating from the atrium (supra ventricular) or within ventricle


• Abnormalities in myocardial conduction can be sustained or sporadic (paroxysmal)


• They can manifest as 


• tachycardia, 


• bradycardia, 


• an irregular rhythm,


• No electrical activity (asystole)







Clinical Features
• Palpitation


• Syncope


• Sudden cardiac death






Valvular Heart Disease



Valvular Heart Disease

Stenosis Insufficiency

Failure of the valve to open completely 
-> obstructing forward flow

Failure of the valve to close completely 
-> regurgitation (back flow) of blood





Rheumatic Valvular Disease
• Rheumatic heart disease is the cardiac manifestation of rheumatic fever.


• It is associated with inflammation of all parts of the heart, but valvular 
inflammation produce the most important clinical features.


Rheumatic fever is an acute, immunologically 
mediated, multi system inflammatory disease that 
occurs after group A beta-hemolytic streptococcal 

infections.



Pathogenesis
Acute rheumatic fever is a hypersensitivity reaction contributed to antibodies directed against group A 

streptococcal molecules that cross-react with host myocardial antigens 

Antibody Proteins in myocardium 
and valves

Complement & 
inflammatory cells

Inflammation

Activation





Clinical Features
• Fever


• Palpitation


• Chest pain


• Dyspnea



Infective Endocarditis
• Infective Endocarditis (IE) is a microbial infection of the heart valves that leads 

to the formation of vegetations composed of thrombotic debris and 
organisms.




Pathogenesis
Predisposing Factors

Endocardial damage by 
turbulence flow

Bacterial seeding

Infections 
Mitral valve prolapse 
Bicuspid aortic valve 

Calcific valvular stenosis 
Prosthetic heart valve

Causative organisms 
S.viridans 
S.aureus 

HACEK gr



Clinical Features
• History


• Fever with chills


• Weakness


• Physical examination


• Murmur


• Nail bed (Splinter) hemorrhage


• Retinal hemorrhage (Roth spots)


• Painless palm and sole erythematous lesions (Janeway lesion)


• Painful fingertip nodules (Osler nodes)

Diagnosis 
positive blood cultures and 
echocardiographic findings





Myocarditis



Myocarditis
• Myocarditis encompasses a group of clinical entries in which infectious 

agents and/or inflammatory process target the myocardium.




Causes of myocarditis

Infection

Viral
- Coxsackievirus A and B 
- Cytomegalovirus (CMV) 
- Human immunodeficiency virus (HIV) 
- Influenza virus

Nonverbal
- Trypanosome cruzi 
- Toxoplasma gondii 
- Borrelia burgdorferi

Noninfection
- Systemic lupus erythematosus 
- Polymyositis 
- Hypersensitivity myocarditis



Clinical Features
• Asymptomatic


• Heart failure


• Arrhythmia


• Sudden death
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