DISEASES OF THE HEART

· Heart diseases is the predominant cause of disability and death in the all industrialized nations

· In the US, it accounts currently for about 750,000 deaths annually, nearly half of the total mortality and more than 1 ½ times the number of deaths caused by all forms of cancer together

· In the US, the yearly economic burden of ischemic heart disease, the most prevalent subgroup, is estimated to be in excess of $100 billion

· Dysfunction of the heart or the overall CV system can occur by one of about five mechanisms

1. Failure of the heart of pump blood

2. An obstruction to flow

3. Regurgiant flow (abnormality in pumping dynamics)

4. Disorders of conduction (contraction is a function of the electrical impulses in the heart)

5. Disruption in the continuity of the circulatory system (blowing out a blood vessel; aneurysm)

FAILURE OF THE PUMP ITSELF

· Damaged muscle itself contracts weakly or inadequately, and the chambers cannot empty properly

· Or the muscle cannot relax sufficiently, the left ventricular chamber cannot dilate during diastole, and the heart cannot properly fill

AN OBSTRUCTION TO FLOW

· A lesion preventing valve opening or one narrowing the lumen of a vessel which obstructs blood flow and overworks the pump behind the obstruction (I.e. valvular stenosis, inadequate opening or closing)

REGURGIANT FLOW

· Some of the output from each contraction refluxes backward; this necessarily forces portions of the pump to expel the same blood several times and thereby induces substantial myocardial stress

DISORDERS OF CONDUCTION

· Generation of impulses in an uncoordinated manner which leads to contractions of the muscular walls that are not uniform and efficient

DISRUPTION IN THE CONTINUITY OF THE CIRCULATORY SYSTEM

· Anything that permits blood to escape; in such cases, the heart cannot fill, and the resistance against which it pumps is lost

*  Ischemia is a “triple threat”, resulting in: reduced oxygen, reduced nutrients and reduced waste removal; when ischemia is present the tissue down-regulates and decreases/changes metabolic demands to accommodate

· Any of the these causes, which sufficiently severe or advanced, may ultimately impair cardiac function and render the heart unable to maintain an output sufficient ::::

CONGESTIVE HEART FAILURE

· Review overall circulation; a closed loop

· CHF is characterized by diminished cardiac output (forward failure = usually on the left side) or damming back of blood in the venous system (backward failure=damage to pulmonary circulation), or both

· In understanding C HF, cardiac hypertrophy, the compensatory response of the myocardium to increased work, must be considered

· Cardiac hypertrophy often evolves to cardiac failure 

· Ways the heart can hypertrophy: chambers can dilate/stretch, cells can increase in number, etc.

· With CHF, compensatory mechanisms come into play when the hypertrophied heart can no longer accommodate the increased demand

· To some extent, the right and left sides of the heart act as two distinct anatomic and functional units

· From a clinical standpoint, left-sided and right-sided failure can occur separately

· Because the vascular system is a closed circuit, failure of one side cannot exist for long (((((((((

LEFT-SIDED HEART FAILURE

· Left-sided heart failure is most often caused by:

1. Ischemic heart disease (cells are dead = don’t work)

2. Hypertension (too much downstream pressure; peripheral resistance is too high; has to work too hard)

3. Aortic and Mitral valvular diseases

4. Myocardial diseases (muscle cancer, toxemic problem, etc.; problems with the muscle itself; not that common)

· The effects of left-sided failure are in the lungs, although the function of the kidneys and brain may also be markedly impaired

· Dyspnea (breathlessness), usually the earliest and the cardinal complaint of patients in left-sided heart failure, is an exaggeration of the normal breathlessness that follows exertion

· With further impairment, there is orthopnea, which is dyspnea on lying down that is relieved by sitting or standing

· Paroxysmal nocturnal dyspnea is an extension of the orthopnea that consists of attacks of extreme dyspnea bordering on suffocation, usually occurring at night

· With left-sided heart failure, the decreased cardiac output causes a reduction in renal perfusion, which activates the renin-angiotension-aldosterone system, inducing retention of salt and water with consequent expansion of the interstitial fluid and blood volumes; thus, pulmonary edema

· Also, kidneys suffering from hypo perfusion, the reduced cardiac output may lead to ischemic acute tubular necrosis

· If the perfusion deficit of the kidney becomes sufficiently severe, impaired excretion of nitrogenous products may cause azotemia

RIGHT-SIDED HEART FAILURE

· Right-sided heart failure occurs in pure form in only a few diseases.  Usually it is a consequence of left-sided failure because any increase in pressure in pulmonary circulation incident to left-sided failure inevitably produces an increased burden on the right side of the heart

· Pure right-sided failure most often occurs with cor pulmonale:  right ventricular pressure overload induced by intrinsic disease of the lungs or pulmonary aviculture

· The right ventricle is burdened by increased resistance within the pulmonary circulation; dilation is generally confined to the right ventricle and atrium

· The clinical effects of pure right-sided failure differ from those of left-sided failure in that pulmonary congestion is minimal, whereas engorgement of the systemic and portal venous systems is pronounced

· Right-sided heart failure induces essentially a system (and secondary portal) venous congestive syndrome, with hepatic and splenic enlargement, peripheral edema, pleural and pericardial effusions, and ascites

· Peripheral edema of dependent portions of the body, especially ankle edema, is a hallmark of right-sided failure.

· In severe or long-standing cases, edema may be quite massive and generalized, a condition termed Anasarca
· In many cases of frank chronic cardiac decompensation, however, the patient presents with picture of full-blown CHF, encompassing the clinical syndromes of both right-sided and left-sided heart failure; what are the elements of congestive heart failure - give two or three clinical findings you would always find:  shortness of breath/difficulty breathing, foot swelling at night, fluid on the lungs

· Four categories account for  about 85-90% of all cardiac deaths:

1. Ischemic Heart Disease

2. Hypertensive heart diseases/pulmonary hypertensive heart disease

3. Certain valvular diseases

4. Congenital heart disease

5. Also, cardiac muscle disease (uncommon)

ISCHEMIC HEART DISEASE

· IHD is a generic designation for a group of closely related syndromes resulting from ischemia - an imbalance between the supply and demand of the heart for oxygenated blood

· Because coronary artery narrowing or obstruction owing to atherosclerosis or obstruction owing to atherosclerosis underlies myocardial ischemia in the vast majority of cases, IHD is often termed coronary artery disease (CAD) or coronary heart disease (CHD)

· The heart may suffer a deficiency of perfusion whenever an increase in demand (increased heart rate) exceeds the supply of the blood, but in more than 90% of cases, the cause is reduction in coronary blood flow

· Pathogenesis

· More than 90% of patients have advanced stenosing coronary atherosclerosis (“Fixed” obstructions)

· Most have one or more lesions causing at least 75% reduction of the cross-sectional area of at least one of the major epicardial arteries.

· Acute Plaque Change

· In many patients, acute ischemic events are a complication not of the most complete stenosis but result from a catastrophic disruption of a moderately stenotic (usually 50-75%), lipid-rich plaque, which itself was insufficient to induce stable angina before disruption

· Platelet Aggregation

· Activation of platelets may contribute to vasospasm and further occlusion

· Coronary Thrombus

· Converts a disrupted, partially stenotic plaque to a complete stenosis

· Vasoconstriction

· May be induced at the site of plaque disruption and thrombosis

· Depending on the rate of development and severity of the arterial narrowing four ischemic syndromes may be present:  Angina Pectoris, Myocardial Infarction, Chronic Ischemic Heart Disease (CHF), or Sudden Cardiac Death

· Angina Pectoris is a symptom complex characterized by paroxysmal attacks of substantial or pericardial chest discomfort (variously described as constricting, squeezing, choking, or knife-like) caused by transient (15 sec - 15 min) myocardial ischemia that falls short of inducing the cellular necrosis that defines infarction

· There are three overlapping patterns of Angina Pectoris:  Stable or Typical Angina, Prinzmetal’s or Variant Angina, or Unstable or Crescendo Angina

· Stable Angina, the most common form and therefore called typical angina pectoris is generally relieved by rest (thereby decreasing demand) or nitroglycerin, a strong vasodilator; characteristically associated with ECG ST segment depression

· Prinzmetal’s Variant Angina refers to a pattern of episodic angina that occurs at rest and has been documented to be due to coronary artery spasm; characteristically associated with ECG elevation of the ST segment

· Unstable or Crescendo Angina refers to a pattern of pain that occurs with progressively increasing frequency, is precipitated with progressively less effort, often occurs at rest, and tends to be of prolonged duration.  The ischemia is short of producing infarction, and so this syndrome is sometimes referred to as preinfarction angina or acute coronary insufficiency

MYOCARDIAL INFARCTION

· Myocardial infarction is also known as “heart attack,” is the most important form of IHD in industrialized nations and is the leading cause of death in the United States

· There are two types of myocardial infarction; the more common type is the transmural infarct, in which the ischemic necrosis involves the full or nearly full thickness of the ventricular wall in the distribution of a single coronary artery

· Transmural infarcts are usually associated with coronary atherosclerosis, plaque rupture, and superimposed thrombosis

· Subendocardial (nontransmural) infarct constitutes an area of ischemic necrosis limited to the inner 1/3 or at most ½ of the ventricular wall, often extending laterally beyond the perfusion territory of a single coronary artery

· Incidence and Risk Factors

· Myocardial infarction may occur at virtually any age, but with frequency rises progressively with increasing age.

· 5% of MI’s occur in people under age 40, and 45% occur in people under age 65

· Men are at significantly greater risk of myocardial infarction than women

· Blacks and whites are affected equally

· Women are protected against MI during reproductive life; estrogen replacement therapy protects postmenopausal women against MI

· Pathogenesis

· 90% of transmural acute MI are caused by an occlusive intracoronary thrombus

· Pathogenesis of Thrombosis

· The initial event is a sudden change in the morphology of an atheromatous plaque; I.e. interplaque hemorrhage, ulceration, or fissuring

· Platelets are exposed to sub endothelial collagen and necrotic plaque contents, leading to adhesion, aggregation, activation, and release of adenosine diphosphate (ADP), a potent aggregator, with buildup of a platelet mass.  The platelet mass may give rise to emboli or potentiate occlusive thrombosis

· Simultaneous tissue thromboplastin is released, activating the extrinsic pathway of coagulation

· Adherent activated platelets release thromboxane A2, Seratonin, and Platelet factors 3 & 4, predisposing to coagulation, favoring vasospasm, and adding to the bulk of the thrombus

· Frequently within minutes the thrombus evolves to become completely occlusive

· Pathogenesis of MI

· In the approximately 10% of case mechanisms other than thrombotic occlusion may be involved

· Vasospasm with or without coronary atherosclerosis may induce the acute perfusion deficit, perhaps in association with platelet aggregation

· The location, size, and specific morphological features of an acute myocardial infarct depend on:

1. The location, severity, and rate of development of coronary atherosclerotic obstructions

2. The size of the vascular bed perfused by the obstructed vessels

3. The duration of the occlusion

4. The metabolic/oxygen needs of the myocardium at risk

5. The extent of collateral blood vessels

6. The presence, site, and severity of coronary arterial spasm

7. Other factors, such as alterations in blood pressure, heart rate, and cardiac rhythm

· Consequences and Complications of MI; the clinical diagnosis of acute MI is mainly based on three sets of data:

8. Symptoms - occasionally the clinical manifestations consist only of burning substantial or epigastria discomfort that is misinterpreted as “indigestion” or “heartburn.”  In about 10-15% of patients, the onset is entirely asymptomatic and the disease is discovered only later by ECG changes

9. ECG Changes - Appearance of Q Waves, ST segment changes (depression), and T Wave Inversion

10. Elevations of specific serum enzymes

· Symptoms of MI:  the typical onset is sudden and devastating with severe, substantial or pericardial pain that often radiates to the left shoulder, arm, or jaw, often accompanied by sweating, nausea, vomiting, or breathlessness

· Laboratory Diagnosis of MI

· Creatine Kinase - Total:  The total CK is a simple and inexpensive test that is readily available; however, an elevation in total CK is not specific for MI injury, because most CK is located in skeletal muscle, and elevations are possible form a variety of non-cardiac conditions

· Creatine Kinase - MB Fraction 

· Creatine Kinase can be further subdivided into three Isoenzymes:  MM, MB, and BB

· The MM fraction is present in both cardiac and skeletal muscle, but the MB fraction is much more specific for cardiac muscle: about 15-40% of CK in cardiac muscle is MB, while less than 2% in skeletal muscle is MB

· The BB Fraction (found in brain, bowel, and bladder) is not routinely measured

· CK-MB is a very good marker for acute myocardial injury, b/c of its excellent specificity, and it rises in serum w/in 2-8 hours of onset of acute MI

· Serial measurements every 2-4 hours for a period of 9-12 hours after the patient is first seen will provide  a pattern to determine whether the CK-MB is rising, indicative of MI injury

· The CK-MB is also useful for the diagnosis of reinfarction or extensive of an MI b/c it begins to fall after a day, dissipating in 1-3 days, so subsequent elevations are indicative of another event

· CK-MB Isoforms

· The CK-MB fractions exists in two isoforms called 1 and 2.  The ratio of isoform 2 to 1 can provide information about myocardial injury

· The isoform ratio of 1.5 or greater is an excellent indicator for early acute MI.  CK-MB isoform 2 demonstrates elevation before CK-MB.

· False positive results with congestive heart failure and other conditions that occur

· Troponins

· Troponin I and T are structural components of cardiac muscle.  They are released into the bloodstream with myocardial injury.  They are highly specific for myocardial injury - more so than CK-MB - and help to exclude elevations of CK with skeletal muscle trauma

· Troponins will begin to increase following MI within 3-12 hours, about the same time frame as CK-MB; however, the rate of rise for early infarction may not be as dramatic as for CK-MB

· Troponins will remain elevated longer than CK - up to 5-9 days for troponin I and up to two weeks for troponin T.  This makes troponins a superior marker for diagnosing MI in the recent past - better than LDH

· However, this continued elevation has the disadvantage of making it more difficult to diagnose reinfarction or extension of infarction in a patient who has already suffered an initial MI

· Troponin T lacks some specificity b/c elevations can appear with skeletal sympathies and with renal failure

· Myoglobin

· Myoglobin is a protein found in skeletal and cardiac muscle, which binds oxygen.  It is a very sensitive indicator of muscle injury

· The rise in myoglobin can help to determine the size of an infarction.  A negative myoglobin can help to rule out MI

· It is elevated even before CK-MB; however, it is not specific for cardiac muscle, and can be elevated with any form of injury to skeletal muscle

· Lactate Dehydrogenase

· The LDH has been supplanted by other tests.  It begins to rise in 12-24 hours following MI, and peaks in 2-3 days, gradually dissipating in 5-14 days

· Measurement of LDH is enzymes is necessary for greater specificity for cardiac injury.  There are five is enzymes (1-5).  Ordinarily, is enzyme 2 is greater than 1, but with myocardial injury, this pattern is “flipped” and 1 is higher than 2

COMPLICATIONS OF MYOCARDIAL INFARCATION

· 20% sudden cardiac deaths in 1-2 hours

· 10-20% Uncomplicated

· 80-90% Complicated

· One complication of a transmural myocardial infarction is rupture of the myocardium

· Cardiac Arrhythmias (75-95%) 

· Left Ventricular Congestive Heart Failure and mild-severe pulmonary edema (60%)

· Cardiogenic Shock (10-15%)

· Rupture of free wall, septum, or papillary muscle (1-5%)

· Thromboembolism (15-40%)

CHRONIC ISCHEMIC HEART DISEASE

· Chronic Ischemic Heart Disease is used in patients who insidiously develop CHF, sometimes fatal, as a consequence of ischemic myocardial damage

· In most instances, there has been a history of angina and usually prior episodes of MI, often as a remote as 5-10 years before the onset of CHF

· In some individuals, however, progressive myocardial damage is entirely silent, and the first indication of IHD is CHF

· The term ischemic cardiomyopathy is often used clinically to describe CIHD

· The clinical diagnosis of CIHD is made largely by the insidious onset of CHF in patients who have past episodes of MI or anginal attacks

SUDDEN CARDIAC DEATH

· An unexpected death from cardiac causes early (usually w/in one hour) after or w/o the onset of symptoms

· In the vast majority of cases in adults, SCD is a complication and often the first clinical manifestation of IHD

· Other causes of SCD:  congenital structural abnormality, aortic valve stenosis, hereditary or acquired abnormalities of the cardiac conduction system, mitral valve prolapse, myocarditis, idiopathic dilated or hypertrophy cardiomyopathy

· The ultimate mechanism of death is almost always a lethal arrhythmia

· IHD is the generic designation for the group of closely related syndromes resulting from ischemia - an imbalance between the supply and demand of the heart for oxygenated blood

ISCHEMIC HEART DISEASE

· Because coronary artery narrowing or obstruction owing to atherosclerosis underlies myocardial ischemia in the vast majority of cases, IHD is often termed Coronary Artery Disease (CAD) or Coronary Heart Disease (CHD)

· The heart may suffer a deficiency of perfusion whenever an increase in demand (increased heart rate) exceeds the supply of blood, but in more than 90% of cases, the cause is reduction in coronary blood flow

PATHOGENESIS OF ISCHEMIC HEART DISEASE

· More than 90% of patients have advanced stenosing coronary atherosclerosis (“fixed” obstructions)

· Most have one or more lesions causing at least 75% of reduction of the cross-sectional area of at least one of the major epicardial arteries

· Acute Plaque Change - in many patients, acute ischemic events are a complication not of the most complete stenosis, but result from a catastrophic disruption of a moderately stenotic (usually 50-75%), lipid-rich plaque, which itself was insufficient to induce stable angina before disruption

· Platelet Aggregation - activation of platelets may contribute to vasospasm and further occlusion

· Coronary Thrombus - converts to a disrupted, partially stenotic plaque in a complete stenosis

· Vasoconstriction - May be induced at a site of plaque disruption and thrombosis

ISCHEMIC HEART DISEASE

· Depending on the rate of development and severity of the arterial narrowing four ischemic syndromes may result:  angina pectoris, MI, Chronic Ischemic Heart Disease (CHF), or sudden cardiac death

HYPERTENSIVE HEART DISEASE

· HHD is the response of the heart to the increased demands induced by systemic or pulmonary hypertension

· Systemic (Left-Sided) HHD

· Pulmonary (Right-Sided) HHD (Cor Pulmonale)

SYSTEMIC HYPERTENSIVE HEART DISEASE

· The minimal criteria for the diagnosis of systemic HHD are:

1. Left Ventricular Hypertrophy in the absence of other cardiovascular pathology that might have induced it

2. A history of hypertension

· Mild Hypertension (140/90 mm Hg), if sufficiently prolonged, induced left ventricular hypertrophy

· Approximately 25% of the population of the U.S. suffers from the hypertension of this degree, making systemic HHD the 2nd most common form of cardiac disease

· In hypertension, hypertrophy of the heart is an adaptive response to pressure overload but can lead to myocardial dysfunction, cardiac dilatation, and ultimately CHF

· In many patients, HHD comes to attention by the onset of atrial fibrillation (owing to left atrial enlargement) or CHF with cardiac dilatation, or both

· Depending on the severity of the hypertension, its duration, the adequacy of therapeutic control, and the underlying basis for the hypertension, the patient may:

· Have normal longevity and die of unrelated causes

· Develop progressive IHD owing to the effects of hypertension in potentiating coronary atherosclerosis

· Suffer progressive renal damage or cerebrovascular stroke

· Experience progressive heart failure

PULMONARY HYPERTENSIVE HEART DISEASE (COR PULMONALE)

· Pulmonary, or right-sided, HHD constitutes the right ventricular enlargement secondary to pulmonary hypertension caused by disorders that affect the lungs or pulmonary aviculture

· Thus, cor pulmonale, as pulmonary HHD is frequently called, is the right-sided counterpart of left-sided (systemic) HHD

· Cor Pulmonale may be acute or chronic

· Acute Cor Pulmonale refers to the right ventricular dilation that follows massive pulmonary embolism

· Chronic Cor Pulmonale usually implies right ventricular hypertrophy (and latter dilation) secondary to prolonged pressure overload owing to obstruction of the pulmonary arteries or arterioles or compression or obliteration of septal capillaries

· Chronic Cor Pulmonale is a common condition b/c of its association with such as widespread disorders as chronic bronchitis and emphysema (COPD); 40 million in the U.S.  In most instances, however, clinical effects of the pulmonary impairment overshadow those of the heart

VALVULAR HEART DISEASE

· Calcific Aortic Valve Stenosis

· Calcification of the Mitral Annulus

· Mitral Valve Prolapse

· Rheumatic Heart Disease

· Vegetative Endocarditis

· The functional disturbances of valvular diseases are stenosis and insufficiency.  

· Stenosis is the failure of a valve to open completely, thereby impeding forward flow

· Insufficiency of regurgitation, in contrast, results from failure of a valve to close completely, thereby allowing reversed flow.

· These abnormalities can be either pure, when only stenosis or regurgitation is present, or mixed, when both stenosis and regurgitation are present in a single valve.

· Stenosis and insufficiency often coexist in the same valve, but one of these defects usually predominates.

· Functional Regurgitation results when a valve becomes incompetent owing to dilation of the ventricle, which causes the right or left ventricular papillary ms to be pulled down and outward, thereby preventing cooptation of otherwise intact leaflets during systole.

· Abnormalities of flow often produce abnormal heart sounds (murmurs)

· Valvular dysfunction can vary in degree from slight and physiologically unimportant to severe and rapidly fatal.

· The clinical consequences depend on the valve involved, and the degree of impairment, and the rate of its development.  

· At one end  of the spectrum, sudden destruction of an aortic valve cusp by infection may cause rapidly fatal cardiac failure owing to massive regurgitation OR Hemodynamically significant mitral stenosis is usually remarkably well-tolerated

· Depending on degree, duration, and etiology, valvular stenosis or insufficiency, like other forms of heart disease, often produces secondary changes in the heart, blood vessels, and other organs, both proximal and distal to the valvular lesion.

· Degenerative Calcific Aortic Valve Stenosis

· Aortic stenosis is the most frequent valve abnormality; it can be congenital or acquired.  

· Acquired aortic stenosis is usually the consequence of calcification induced to “wear and tear” of either congenitally bicuspid (or unicuspid) valves or calcification of aortic valves with previously normal anatomy in aged individuals

· The overwhelming majority of cases represent age-related degenerative calcification and come to clinical attention primarily in the 60-90 yr. Olds w/previously normal valves.

· The morphologic hallmark of no rheumatic, calcify aortic stenosis is heaped-up calcified masses within the aortic cusps preventing the opening of the cusps.

· The obstruction to the left ventricular outflow caused by massive calcification leads to a gradually increasing pressure gradient across the calcified valve.

· Left ventricular pressure must consequently rise, and the cardiac output is maintained by the development of concentric left ventricular (pressure overload) hypertrophy

· As the stenosis worsens, angina or syncope may appear.  Angina is probably a consequence of impaired microcirculatory perfusion of the hypertrophied myocardium.

· The basis of syncope is poorly understood, but there is an increased risk of sudden death.

· Eventually, cardiac decompensation with CHF may ensue.

· The onset of such sx (angina, syncope, or CHF) in aortic stenosis indicates exhaustion of compensatory cardiac hyper fusion and therefore carries a poor prognosis

· Mitral Annular Calcification

· In elderly individuals, especially women, degenerative calcify deposits can develop in the ring of the mitral valve

· B/c calcific nodules may provide a site for thrombi that can embolize, patients w/mitral annular calcification have in increased risk of stroke.  The calcific nodules can also be the nidus for infective endocarditis

· Mitral Valve Prolapse

· Myxomatous Degeneration of the Mitral Valve

· In this abnormality, one or both mitral leaflets are enlarged, redundant, or “floppy” and prolapse, or balloon back, into the left atrium during systole.

· This is an extremely common condition, thought to be present in 5-10% of the population of the U.S., most often young women

· Usually, it is an incidental finding on physical examination, but it may have serious import in a small fraction of those affected

· Most patients with mitral valve prolapse are asymptomatic, and the condition is discovered only on routine examination by the presence of a midsystolic click.

· A minority of patients have chest pain mimicking angina, dyspnea, and fatigue, or curiously, psychiatric manifestations, such as depression, anxiety reactions, and personality disorders.

· Although the great majority of patients suffer no effects, about 3% develop one of four serious complications:

· Infective Endocarditis

· Mitral Insufficiency

· Stroke or other systemic infarct, from embolism of leaflet thrombi

· Arrhythmias

· Rheumatic Fever and Rheumatic Heart Disease

· Rheumatic Fever, or RF, is an acute, often recurrent, inflammatory disease principally of children that gen’lly follows a pharyngeal (but not skin) infection w/group A beta-hemolytic streptococci

· The incidence of RF has steadily declined in the US

· In 1940, the mortality rate from RHD was 20.6/100,000 population; in 1982, it was 2.2

· Decline related to improved socioeconomic living conditions, better control of strep infections, and reduction in the virulence of the causative organism

· RF is the result of an immune response to streptococcal antigens inciting either a cross reaction to tissue antigens or streptococcal-induced autoimmune reactions to normal tissue antigens

· RF is a post-infectious, immunologic disease that results either from

1. Heightened immunologic reactivity to strep antigens that evoke antibodies cross reactive with human tissue antigens

2. Some form of autoimmune reaction incited by streptococci

· Initial attacks of RF follow some weeks after strep infections; the time interval, from 1-5 weeks, is appropriate for generation of and damage from an immune response

· Depending on the time interval between the pharyngitis and RF, elevated serum titers of antibodies to streptomycin O (ASO) and hyaluronidase (both elaborated by the strep organism) are almost always present.

· The tissue lesions of RF and RHD are sterile and do not result from direct bacterial invasion.  

· Recurrent acute RF is preceded by strep infection

· RF is characterized by fever, arthralgi, and constellation of:

3. Migratory polyarthritis of the large joints

4. Carditis

5. Subcutaneous Nodules

6. Erythema Marginatum of the Skin

7. Sydenham’s Chorea - a neurologic disorder with involuntary purposeless, rapid movements

· Clinical Course

· Acute RF occurs most often in children b/n the ages of 5-15 yrs.

· Most attacks begin with migratory polyarthritis accompanied by fever

· Typically, one joint after another becomes painful and swollen for a period of days and then subsides spontaneously, leaving no residual disability

· Acute carditis develops in 50-75% of children but only about 35% of adults have a single, acute attack of RF

· During the initial, acute attack, myocarditis is the most threatening cardiac problem

· After an initial attack, myocarditis is the most threatening cardiac problem

· After an initial attack, there is increased vulnerability to reactivation of the disease with subsequent pharyngeal infections, and the same manifestations are likely to appear with each recurrent attack

· Carditis is likely to be reactivated and to worsen with each recurrence; damage is cumulative

· Chronic RHD is characterized by organization of the acute endocrinal inflammation and subsequent deforming fibrosis

· RF is the most frequent cause of mitral stenosis.  The mitral valve alone is involved in 65-70% of the cases, and mitral and aortic in about 25%

· What determines which individual will develop RF and RHD after a strep infection remains unknown, as do the precise antigenic tissue targets of the cross-reactive antibodies

· During acute RF, widely disseminated, focal, inflammatory lesions are found in various sites.  Most distinctive within the heart, they are called Aschoff bodies.

· They constitute foci of fibrinoid necrosis surrounded by lymphocytes, macrophages, and an occasional plasma cell, and plump “activated” histiocytes called Anitschkow cells or Aschoff cells.

· The varied inflammatory infiltrate about the central focus of fibrinoid necrosis constitutes the full-blown Aschoff body that is pathognomonic of RF

· Nonbacterial Thrombotic Endocarditis Vegetative Endocarditis

· Nonbacterial thrombotic endocarditis (NBTE) is a form of vegetative endocarditis most often encountered in debilitated patients, such as those with cancer or sepsis

· Previously used term marantic endocarditis

· Characterized by deposition of small, sterile masses of fibrin and other blood elements on the valve leaflets on either side of the heart, usually on previously normal valves.

· In contrast to IE, the vegetations do not contain organisms, are nondestructive, tend to be small (1-5 mm), and occur singly or multiply along the line of closure of the leaflets or cusps.  Histologically, they are composed of bland thrombus w/o accompanying inflammatory reaction, organization, or induced valve.

· Although the local effect of the valves is unimportant, NBTE may achieve clinical significance by producing emboli and resultant infarcts in the brain, heart, or elsewhere.

· Infective Endocarditis

· IE, one of the most serious of all infections, is characterized by colonization or invasion of the heart valves or the mural endocardium by a microbiologic agent, leading to the formation of bulky, friable vegetations laden with organisms

· Virtually every form of microbiologic agent has at one time or another been responsible for these infections, but most cases are bacterial, hence the usual term, bacterial endocarditis.

· IE is classified on clinical grounds into acute and sub acute forms.

· Acute IE is destructive, tumultuous infection, usually of a previously normal heart valve with a highly virulent organism that leads to death within days to weeks of more than 50% of patients.

· Subacute IE occurs in a previously abnormal heart, with organisms of low virulence causing infection.  The disease may appear insidiously and, even untreated, pursue a protracted course of weeks to months.

· In contrast to acute IE, most patients with sub acute IE recover.

· The vegetations found in the heart in both clinical variants of the disease are composed of fibrin, inflammatory cells, and organisms

· The vegetations found in the heart in both clinical variants of the disease are composed of fibrin, inflammatory cells, and organisms.

· The highly virulent organisms of acute endocarditis tend to produce narcotizing, ulcerative, invasive valvular infections, whereas the lower virulence organisms of sub acute disease are less destructive, and the vegetations often show evidence of healing.  

· IE may develop in previously normal hearts, but a variety of cardiac abnormalities predispose to this form of infection.

· RHD

· Congenital Heart Disease

· Neutropenia

· Immunodeficiency

· Therapeutic Immunosuppression

· Indwelling Vascular Catheters

· Diabetes Mellitus

· Alcohol or IV drug abuse

· 50% cases due to Strep, 20-30% cases due to Staph Aureus, 5-20% have no organisms isolated from blood

· Foremost among the factors predisposing to the development of endocarditis is seeding of the blood with microbes

· From an established infection, drug addiction, or previous dental or surgical procedure.  From the gut, oral cavity, and trivial injuries, seeding with organisms that are usually of low virulence

· Clinical Course of Subacute Disease

· Fever is the most consistent of IE

· Fever may be slight or absent, and the only manifestations are nonspecific fatigue, loss of weight, and a flu-like syndrome

· Murmurs are present in 90% of patients with left-sided lesions

· Clinical Course of Acute Disease

· Rapidly developing fever, chills, weakness, and lassitude

· Complications generally begin within the first weeks of the onset of the disease

· Complications:  the vegetations are also more likely to fragment and embolize

· Embolitic Complications:

· Metastic Infection

· To the brain (cerebral abscess, meningitis), spleen (abscess), kidneys (abscess), other sites

· To the lungs (abscess, pneumonia)

· Embolic infarction of the kidney

· Focal glomerulonephritis

COMPLICATIONS OF ARTIFICAL VALVES

· Replacement of damaged cardiac valves with prostheses has now become common

· Artificial valves fall primarily into two categories

· Mechanical Prostheses using diff’t types of occludes, such as caged balls, tilting discs, or hinged flaps

· Tissue Valves, usually bioprostheses consisting of chemically treated animal tissue, (porcine) and subsequently mounted on a prosthetic frame (“stent”)

· Approx. 60% of substitute valve recipients have serious prostheses-related problems w/in ten years post-op

· The most frequent valve-related complications include:

· Thromboembolism (local occlusion of the prosthesis by thrombus or distant Thromboemboli)

· Partial Dehiscence (separation) of the suture line anchoring the valve leading to a paravalvular leak

· Infective Endocarditis

· Durability problems caused by structural deterioration

· Intrinsic (design-related) obstruction to forward flow

· Thromboembolitic complications constitute the major problem with mechanical valves

· This necessitates long-term anticoagulation in patients with these devices

· Hemorrhagic complications, however, such as stroke or GI bleeding, may arise secondarily in patients who receive anti-coagulation long-term

MYOCARDIAL DISEASE

· Cardiomyopathy

1. Heart muscle disease of unknown cause, as primary or idiopathic cardiomyopathy

2. Specific heart muscle disease, defined as “heart muscle disease of known cause” or associated with disorders of other systems

· Cardiomyopathy is not synonymous with end-stage heart failure because the latter has numerous causes, both known and unknown

· Dilated Cardiomyopathy (DCM)

· Characterized by the gradual development of cardiac failure associated with four-chamber hypertrophy and dilation of the heart due to unknown cause

· Although DCM is in a sense a wastebasket term to describe dilated and failing hearts having no well-defined cause, there is a strong suspicion that many cases represent the common endpoint of a variety of remote insults to the myocardium

· Alcohol or other toxicity

· Previous myocarditis

· Pregnancy-associated nutritional deficiency or immunologic reaction

· In DCM, the primary abnormality is impairment of the left ventricular myocardial contractility (systolic failure)

· DCM may occur at any age, including in childhood, but it usually affects those 20-60 years old

· Males are affected more than females

· It presents with slowly developing CHF that is progressive and unremitting

· 50% patients die w/in two years, and only 25% of patients survive longer than five years

· Death is usually attributable to progressive cardiac failure or arrhythmia

· Hypertrophic Cardiomyopathy

· Two Kinds:  Idiopathic Hypertrophic Subaortic Stenosis and Hypertrophic Obstructive Cardiomyopathy

· Characterized by a heavy muscular hyper-contracting heart

· Myocardial hypertrophy, diastolic filling defect, and ventricular outflow obstruction

· HCM has been shown to have genetic basis in many cases

· Its clinical course is extremely variable

· The major problems in HCM are:

· Atrial fibrillation w/mural thrombus formation

· Embolization from the mural thrombi

· IE on the mitral valve

· Intractable cardiac failure

· Sudden death

· Restrictive Cardiomyopathy

· The restrictive form of primary myocardial disease, diastolic relaxation, and left ventricular chamber filling are impeded

· Endomyocardial Fibrosis 

· The fibrous tissue markedly diminishes the volume and compliance of affected chambers and so induces a restrictive functional defect

SPECIFIC HEART MUSCLE DISEASE

· Myocarditis

· Myocarditis is an inflammatory involvement of the heart muscle characterized by a leukocyte infiltrate and resultant nonischemic necrosis or degeneration of yachts

· It can range from asymptomatic involvement that ultimately resolves completely, through acute or late onset CHF

· The causes of myocarditis include many microbiologic agents, various forms of immunologically mediated damage, toxicity, hypersensitivity reactions, and reactions to physical agents

· Most cases of myocarditis are viral in origin

· Coxsackievirus A or B (strong assoc. w/diabetes)

· ECHO

· Poliovirus

· Influenze A and B

· In most instances, the cardiac involvement follows several days to a few weeks after a primary viral infection elsewhere, as in the lungs, upper respiratory tract, or neuromuscular system

· Less commonly, myocarditis is caused by a nonverbal microbiologic agent or its products

· Trypanosoma Cruzi 

· Chagas’ Disease

· Trichinosis

· Corynebacterium Diptheriae

· Lyme Disease Borrelia Burgdorferi

· HIV

· Clinical Course

· At one end of the clinical spectrum, the disease is entirely asymptomatic, and such patients recover completely without sequelae.

· At the other end of the spectrum, the myocarditis is manifested by the precipitous onset of CHF or arrhythmias

· Often there are symptoms of:  fatigue, dyspnea, palpitations, and precordial discomfort, sometimes accompanied by fever when the myocarditis is of infectious origin

· The clinical features of myocarditis can mimic those of acute myocardial infarction

· Interstitial lymphocytic infiltrates are characteristic for viral myocarditis, which is probably the most common type of myocarditis.  Many of these cases are probably sub clinical.  The most common viral agent is Coxsackie B.

· Pericardial Disease

· Pericardial lesions are almost always associated with disease in other portions of the heart or surrounding structures or secondary to a systemic disorder; isolated pericardial disease is unusual.

· Pericarditis - inflammation of the pericardium are usually secondary to a variety of cardiac diseases, to systemic disorders, or to metastases from neoplasms arising in remote sites; not asymptomatic; primary pericarditis is unusual and almost always of viral origin

· Causes of Pericarditis:

· Infectious Agents:  Viruses, Pyogenic Bacteria, Tuberculosis, Fungi, Other Parasites

· Presumably Immunologically Mediated:  RF, Systemic Lupus Erythematosus, Scleroderms, Post-MI (Dressler) Syndrome, Drug-hypersensitivity Reaction

· Miscellaneous:  MI, Uremia, Following Cardiac Surgery, Neoplasia, Trauma, Radiation

· Pericardial Effusion

· Normally there is about 30-50 ml of thin, clear, straw-colored, translucent fluid in the pericardial space

· Under a variety of circumstances, pericardial effusions may appear; because they accumulate slowly and are rarely larger than 500 ml, they are usually without clinical significance except for producing a characteristic globular enlargement of the heart shadow on x-rays

· Rarely a large volume or rapid accumulation of a lesser volume may “embarrass” diastolic filling of the heart, requiring withdrawal

· Serious Pericarditis - serious inflammatory transudates characteristically produced by non-infectious inflammations, such as RF, systemic lupus erythematosus, scleroderma, tumors, and uremia

· Fibrinous and Serofibrinous Pericarditis -  two of the most frequent types of pericarditis and represent essentially similar processes, a more or less serous fluid mixed with a fibrinous exudates; the development of a loud, pericardial friction rub is the most striking characteristic of fibrinous pericarditis

· Purulent or Suppurative Pericarditis - almost invariably denotes the invasion of the pericardial space by infective organisms; full of white cells or “pus”

· Hemopericardium is the accumulation of pure blood in the pericardial sac; it is almost invariably due to rupture of the heart wall secondary to MI, traumatic perforation, or rupture of the intrapericardial aorta; in such cases, blood rapidly fills the sac under greatly increased pressure, producing cardiac tamponade; as little as 200-300 ml of pericardial fluid (blood) may be sufficient to cause death when it accumulates rapidly

· Neoplastic Heart Disease

· Primary tumors of the heart are rare

· Metastic tumors to the heart occur in about 5-10% of patients dying of cancer

· The most common primary tumors are Myxomas, Fibromas, Lipomas, Papillary Fiboelastomas, Rhabdomyosarcomas, and Angiosarcomas

· The five most common are all benign and account for collectively 80-90% of primary tumors of the 

· Myxoma:  Myxomas are the most common primary tumor of the heart in adults

· Rhabdomyoma:  the most frequent primary tumor of the heart in infants and children and are frequently discovered in the first years of life b/c of obstruction of a valvular orifice or cardiac chamber.

· Congenital Heart Disease

· Gen’l term used to describe abnormalities of the heart or great vessels that are present from birth.

· Most such disorders arise from faulty embryo genesis ( not genetic

· Although some severe anomalies may be incompatable with intrauterine survival, most are associated with live births

· Some may produce manifestations soon thereafter, frequently accompanying the change from fetal to postnatal circulatory patterns; others, however, do not necessarily become evident until adulthood

· Congenital Heart Disease is the most common type of heart disease among children:  6-8/1000 live-born, full-term births

· The incidence is higher in premature infants and stillborns

· Clinical Consequences:

· Structural Anomalies in hearts w/Congenital Defects fall into two major categories:

1. Shunts - abnormal communication b/n chambers or BV’s or both; abnormal channels permit the flow of blood from left to right or the reverse, depending on pressure relationships 

· When blood from the right side of the heart enters the left side (R( L Shunt), a dusky bluishness of the skin and mucus membranes (cyanosis) results b/c poorly oxygenated blood enters systemic circulation; known as Cyanotic Congenital Heart Disease

· Clinical Findings frequently associated w/sever, long-standing cyanosis include clubbing of the tips of the fingers and toes (hypertrophic osteoarthropathy) and polycythemia

· In contrast, L(R shunts are not initially associated with cyanosis, but these can result in progressive pulmonary hypertension and right ventricular overload with hypertrophy

2. Obstructions - some developmental anomalies of the heart produce obstructions to flow b/c of abnormal narrowings of chambers, valves, or BV’s

· Ventricular Septal Defect 

· there is a hole within the membranous or muscular  portions of the intraventricular septum that produces a L(R shunt, more severe w/larger defects

· An abnormal opening in the ventricular septum that allows free communication b/n right and left ventricles is the most common congenital cardiac anomaly

· Depending on the size of the defect, it may produce difficulties virtually from birth or, with smaller lesions, may not be recognized until later or may even spontaneously close

· Atrial Septal Defect

· A hole from a septum secundum or septum primum defect in the interatrial septum produces a modest L(R shunt

· An ASD represents an abnormal opening in the atrial septum that allows free communication of the blood between the left and right atria

· An ASD is the most common congenital cardiac anomaly that may first come to clinical attention in adults

· An isolated large ASD usually does not become symptomatic in a patient before 30 yrs. old, whereas a small ASD is virtually always asymptomatic

· A murmur is often present; it arises as a result of excessive flow through the pulmonary valve

· Tetralogy of Fallot

· The four features of Fallot’s tetra logy, the most common form of cyanotic congenital heart disease

3. VSD

4. Obstruction to the Right Ventricular Outflow tract (subpulmonary stenosis)

5. An aorta that overrides the VSD

6. Right Ventricular Hypertrophy

· Even untreated, patients with tetra logy often survive into adult life:  10% were alive at 20 yrs. And 3% at 40 yrs.

· The clinical consequences of tetra logy of Fallot depend primarily on the severity of sub pulmonary stenosis

