Cardiomyopathies

•Literally “heart muscle disease”, applied to heart disease from a primary myocardial abnormality 

•Excludes heart failure secondary to known causes including: 

–Hypertension 

–Valvular disease 

–Congenital heart disease 

–Myocarditis 

–Systemic metabolic disturbances 

–Nutritional disorders (e.g. wet beriberi) 

–Hypersensitivity diseases (e.g. acute rheumatic fever)
•“Ischemic cardiomyopathy” used by clinicians to describe chronic congestive heart failure (CHF) secondary to coronary artery disease, misnomer 

•Three major clinicopathologic groups are traditionally recognized: 

–Dilated: Most common, 90% of cases, ineffective contraction 

–Hypertrophic: 

–Restrictive:

Congenital Heart Disease

•Most common cause heart disease in children in Western world 

•Most cases are idiopathic 

•Major forms of congenital heart disease: 

–Left-to-right shunt (most common) 

–Right-to-left shunt (cyanotic congenital heart disease) 

–Obstruction
Congenital Heart Disease

•Left-to-right shunts are abnormal communications permitting blood to flow from left to right cardiac chambers 

•Ventricular septal defects, VSD (30.5%) 

•Atrial septal defects, ASD (9.8%) 

•Patent ductus arteriosus, PDA (9.7%)
Patent Ductus Arteriosus

•Ductus arteriosus is arterial channel connecting pulmonary artery and aorta in fetus 

•Usually functionally closed 1-2 days after birth 

•Complete irreversible closure with few months 

•PDA may be isolated lesion or associated with other defects, especially VSD •Causes high pressure left-to-right shunt, causing harsh “machinery” murmur •Large defects associated with pulmonary hypertension and eventual CHF 

•Early surgical correction

Pericardium: Basics

· Structure: double layer sac containing the heart 
· Visceral inner layer covering heart 

· Parietal outer layer forming sac 

· Lined by mesothelium; creates moist lubricant 

· Function: paradox – generally asymptomatic if absence 
· Decreased friction between heart and sac 

· Fixes heart in the mediastinum and limits motion 

· Prevents sudden overexpansion and spread of infection 

· Disease potential 
· Altered stiffness and compliance; altered lubrication and friction 

· Altered pressures and fluid volume: slow and rapid changes 

· Special Testing – Pericardiocentesis 
· KEYS: Transudate vs. exudate; infection; benign vs. malignant; infection
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Pathologic Images of Hearts:

1. Normal
2. Purulent

3. Tuberculous

4. Carcinomatous
5. Lymphomatous
Constrictive Pericarditis

· Chronic fibrosing process of pericardium 
· Compresses the heart – restricts inflow (filling) of chambers 

· Right sided heart failure – decreases cardiac output 

· Evolution is “slow” as compared to “rapid” in tamponade 

· Etiologies 
· Historical: tuberculosis 

· Current: idiopathic, radiation injury, cardiac surgery 

· Pathology: marked fibrous thickening (>2 mm) 
· Rigid fibrous envelop – obliteration of pericardial space 

· Encasement in “concrete” – prevention of chamber expansion 

· Mild form: adhesive pericarditis with easily broken delicate adhesions 

Images of Constrictive Pericarditis






Cardiac Tamponade

· Generic: rapid accumulation of pericardial fluid 
· Fluid under elevated pressure – compression of cardiac chambers 

· Limitation of filling – decline of stroke volume 

· Decreased cardiac output – severe functional compromise 

· Resulting hypotension and cardiac failure 

· Etiologies 
· All causes of acute pericarditis 

· Most significant: metastatic neoplasm and uremia 

· Hemopericardium due to direct trauma & ventricular rupture post MI 

· Complication of dissecting aneurysm

Images of Cardiac Tamponade (Hemopericardium) – slide 14
VHD Outline
· Congenital vs. Acquired 
· Specific Categories 
Congenital: 

Aortic and pulmonic stenosis 

Bicuspid aortic valve 

Degenerative: 

Calcific aortic and mitral valves 

Mitral valve prolapse 

Infectious: Bacterial Endocarditis 

Combined Categories: 

Acute rheumatic fever; 

Chronic rheumatic heart disease 

Interventional: Prosthetic Heart Valves

VHD: Cardiac Valve Basics

· Function: maintain unidirectional blood flow 
· Semilunar valves: aortic and pulmonic valves 
Three cusps: equal, thin and translucent 

Commissures and delicate free edges 

· Atrioventricular valves: mitral and tricuspid valves 
Tethered by chordae tendineae – papillary muscle complex 

Valve function: coordinated actions of multiple structures required 

· Histology: endothelium; connective tissue core 
· Pathology & dysfunction: final common pathways 
Antegrade obstruction: stenosis with pressure overload 

Retrograde regurgitation: insufficiency with volume overload

Slide 5-8 images

VHD: Congenital Valve Disease

· Aortic and Pulmonic Valvular Stenosis 
Aortic valvular stenosis (90%): commonest congenital stenosis 

Hypoplastic: small  

Dysplastic: deformed - conical shaped - fusion 

Numerical: two cusps only 

Pulmonic valvular stenosis: 

Pathology: fusion of cusps in shape of inverted cone 

Incidence: usually an isolated anomaly 
Clinical: 

Mild: asymptomatic; tolerated well; potential for long survival 

Marked: heart failure; pulmonary congestion; generalized edema 

KEY: potential sudden death from cardiac arrhythmia
Slides 10-13 images
VHD: Degeneration

· Bicuspid Aortic Valve 
Pathogenesis: combined congenital and degenerative process 

Incidence: 1-2% of population 

Clinical: initially asymptomatic in most patients 

· Physiologic: behaves like an apparently normal valve 

· Anatomic: two-cusp valve structure rather than three 

· Function: subtle variance from normal; altered turbulence 

Pathology: 

· Initial: delicate valvular cusps 

· Final: calcific aortic stenosis; appears prior to 65 years 

Risk: development of bacterial endocarditis 

KEY: altered blood flow across bicuspid but otherwise normal aortic valve predisposes to calcification
VHD: Degeneration

· Mitral Valve Prolapse Syndrome 
Epidemiology: 
· Incidence: affects ~5% of population 

· Gender: twice as frequent in females 

Pathology: 

· Gross: leaflets prolapse or balloon back into left atrium on systole with failure of approximation (coaptation) of valve leaflets 

· Histology: myxomatous degeneration of leaflet matrix 

· Abnormality: increased acid mucopolysaccarides in matrix 

Complications: chronic mitral regurgitation; rupture of chordae tendineae with acute insufficiency; endocarditis; cardiac arrhythmias; embolization with stroke and systemic infarcts

VHD: Infectious Endocarditis

· Definitions and Categories 
Definition: colonization of cardiac valves with micro-organisms 

Etiology: 
· Predominantly BACTERIA 
· Fungi (immune compromised patients and IVDA) 
Microbiology: most commonly bacterial organisms from oral cavity and upper respiratory tract; exceptions: skin (IVDA) 
· Staphylococcus 
· Streptococcus 
· Enterococcus 
· Gram negative coccobacillus 
Sites: mitral and aortic valves; tricuspid valve with IVDA


VHD: Bacterial Endocarditis

· Clinical and Pathological Settings 
Acute: 

· Virulence: highly aggressive organisms (Staphylococcus) 

· Tempo: rapid progression; death in <6 weeks if untreated 

· Effects: rapidly destructive changes in previously normal valves 

· Responsiveness: frequently unresponsive to therapy 

Subacute: 

· Virulence: less aggressive organisms (Streptococcus) 

· Tempo: insidious and indolent course over weeks to months 

· Effects: slower alterations in previously abnormal valves 

· Responsiveness: greater potential for recovery with therapy

VHD: Bacterial Endocarditis

· Predisposing Conditions 
Congenital heart disease: bicuspid aortic valve; shunts 

Chronic rheumatic heart disease 

Mitral valve prolapse 

Calcific aortic stenosis 

Mitral valve annulus calcification 

Intravenous drug abuse 

· Tricuspid valve; Staphylococcus and fungus 
Prosthetic valves 

KEY: infectious risk – any damaged heart valve
VHD: Bacterial Endocarditis

· Pathogenesis 
Transient bacteremia: especially during dental work 

Catheterization: both heart and vascular procedures 

Obstetrical procedures: potentially open vascular channels 
Congenital heart disease: especially with cardiac shunts 
Hemodynamic factors: deformed valve leaflets and cusps 
· Pathology 
Endocardial injury: surface thrombus – BACTERIAL ACCESS –bacterial survival – bacterial adherence – bacterial sanctuary 

Formation: point of valvular closure; destruction of valve leaflet 

Spread: valve ring, valve superstructure, adjacent myocardium 

Infected emboli: potential for remote abscesses and infarctions

VHD: Bacterial Endocarditis
· Symptoms and Signs 
General: fever, chills, sweats, malaise and weight loss; enlarge spleen 

Neurological: headache and stroke 

CHF: acute onset or indolent development 
Murmurs: new and changing patterns 

Skin: petechiae and splinter hemorrhages, nail beds 

Emboli: effects of pulmonary and systemic embolization 

· Key Clinical Issues 
Prophylaxis: KEY – treat patients at risk with antibiotics 
Laboratory: KEY – serial blood cultures 

Treatment: KEY – appropriate antibiotics post culture/sensitivity 

Surgery: KEY – valve replacement as needed
VHD: Rheumatic Heart Disease

· General 
Acute: acute rheumatic fever 

Chronic: rheumatic heart disease 

Category: infectious – immunologic – degenerative 

Historical: major cause of acquired heart disease in USA 

· Acute Rheumatic Fever: Definition 
Multisystem childhood disease – follows streptococcal infection 

Typical immunologic response – distinctive inflammatory reaction 

Involves the heart, joints, central nervous system and skin 

· Incidence: >50% of all childhood heart disease 
USA: a rare disease; occasional outbreaks; sporadic adult cases

VHD: Rheumatic Heart Disease

· Acute Rheumatic Fever: Pathogenesis 
Etiology: beta-hemolytic group A Streptococcus (GAS) 

Site: mainly pharyngeal in children; other portals (skin) possible 

M-protein: rheumatogenic strains (serotypes) contain epitopes shared with human myocardium (sarcolemmal protein) 

Carbohydrate: antigenic mimicry to glycoprotein of cardiac valves 

Inflammation: characteristic inflammatory reaction involving the heart, joints, brain, skin and subcutis 

Heart: pancarditis involving the endocardium (mainly valves), myocardium and epicardium (pericardium) 

Incidence: 3% of untreated GAS cases develop ARF 

KEY: not direct bacterial injury but indirect immunologic attack
Slides 45-46 are images

VHD: Rheumatic Heart Disease 

· Acute Rheumatic Fever: Myocarditis 
Initial Reaction: non-specific mixed inflammation 
Aschoff Body: the defining characteristic pattern of inflammation in ARF; occasionally seen in chronic RHD; takes few weeks to develop 

· Location: myocardium and endocardium; other body organs 

· Site: perivascular position within the interstitium of myocardium 

· Inflammation: mixed lymphocytes, plasma cells and histiocytes 

· Characteristic cells: macrophages and multinucleated giant cells 

· Necrosis: central collagen degeneration with fibrinoid necrosis 

· Chronic: nodular focus of scar formation 

Anitschkow Cell: macrophage; caterpillar or owl-eye chromatin 
Aschoff Myocyte: multinucleated macrophage 

KEY: mononuclear and multinuclear histiocytes and not myocytes
VHD: Rheumatic Heart Disease 

· Acute Rheumatic Fever – Endocarditis/Pericarditis 
Endocarditis: primarily manifested as valvular injury 

· Valves: Mitral, aortic and tricuspid valve involvement 

· Vegetations: finely nodular fibrin deposition at line of closure 

· Valve leaflets: fibrinoid degeneration, inflammation, ulceration and neovascularization 

· KEY: progression over years into major valvular damage 
Pericarditis 
· Fibrinous exudation: shaggy deposition of fibrin on the visceral and parietal surfaces of the pericardium 

· Bread-and-butter pericarditis: loss of smooth moist lining 

· Friction rub: clinical finding on auscultation 

· Clinical: rarely results in constrictive pericarditis

VHD: Rheumatic Heart Disease

· Chronic RHD: Valvular Pathology 
Definition: scarring and calcification developing over 10-30 years 

Incidence: 

· Mitral alone: 50% (the most commonly involved valve in RHD) 

· Aortic and mitral: 45% 

· Tricuspid, aortic and mitral: 5-10% 

Mitral Pathology: 

· Leaflets: thickening, fibrosis, neovascularization and calcification 

· Valve: fusion of commissures & thickening of chordae tendineae 

· Stenosis: narrowed valvular opening; fish-mouth appearance 

· Insufficiency: inability of leaflets to fully oppose (coaptation)

VHD: Rheumatic Heart Disease

· Chronic RHD: Complications 
Stenosis: obstructive effect to flow blood (especially mitral valve) 

Insufficiency: regurgitation of blood across valve 

Congestive heart failure: inability of heart to maintain workload 

· Classical signs: left and right heart failure developing over time 

· Cor pulmonale: pulmonary hypertension following longstanding left-sided failure with pulmonary congestion and edema 

Bacterial endocarditis: damaged valve predisposed to infection 

Mural thrombi: damaged surfaces predispose to clot formation 

· Thromboemboli: production of infarctions in various organs 

Adhesive pericarditis: secondary to fibrinous exudation

Slides 57-61 are images
VHD: Prosthetic Valve-Interventional

· Mechanical valves 
Valves: multiple types, configurations and sizes of valve 

Potential: thrombus formation with systemic embolization 

Site of infection: endocarditis; myocarditis; ring abscess; infectious embolization 

Technical: surgical discontinuities at seat of valve 

Structural failures: loss of integrity of valve structures 

· Bioprosthetic valves 
Sources: porcine, bovine, human sources 

Function: initially good functionality 

Potential: late degeneration with calcification 

Failure: 20-30% at 10 years secondary to degeneration

Slides 63-65 are images


VHD: Review of Valvular Disease
· Normal valve anatomy and function 

· Categories of disease - etiology and pathogenesis 

· Congenital vs. acquired valvular disease 

· Concept of degeneration and wear-and-tear injury 

· Rheumatic heart disease and its mixed pathogenesis 

· Bacterial endocarditis – clinicopathologic settings 

· Prosthetic heart valves – types and complications 

· Recognition of cardiac entities and relationship to dental setting

Slides 67-68 are images
Atherosclerosis

· Disease of large and medium-sized arteries 

· •Progressive accumulation of smooth muscle cells, lipids and connective tissue within intima Intimal thickening with atheroma (fibrofatty plaque) formation 

· Narrowing of vessel lumen can cause ischemia 

· Weakening of tunica media 

· •Major complications account for >50% annual mortality in United States Ischemic heart disease is the leading cause of death in United States 
Epidemiology 
· Global distribution 

· Epidemic in economically developed societies 

· •Atherosclerosis is a slowly progressive disease beginning in childhood Symptoms begin in middle age or later when arterial lesions precipitate organ injury

Arterial Distribution

· Abdominal aorta 

· Coronary arteries 

· Popliteal arteries 

· Descending thoracic aorta 

· Internal carotids 

· Circle of Willis

Major Complications 

· Myocardial infarction 

· Sudden cardiac death 

· Chronic ischemic heart disease 

· Aortic aneurysms 

· Cerebral infarction 

· Ischemic encephalopathy 

· Peripheral vascular disease 

· Mesenteric occlusion

Major Risk Factors

· Non-modifiable Risk Factors 
· Advanced age 

· Male gender 

· Family history 

· Potentially Modifiable Risk Factors 
· Hyperlipidemia (esp Hypercholesterolemia) 

· Hypertension 

· Cigarette smoking 

· Diabetes mellitus

Minor Risk Factors 
· Obesity 

· Induces hypertension, diabetes, increased trigylcerides, decreased HDL 

· Physical inactivity 

· Stress (“type A” personality) 

· Increased plasma homocysteine levels 

· Reactive oxygen species, endothelial dysfunction

Pathogenesis - Response to Injury Hypothesis

· •Chronic endothelial injury results in endothelial dysfunction and chronic inflammation •Hyperlipidemia, hypertension, smoking, immune reactions, hemodynamic factors, toxins, viruses •Insudation of lipoproteins into vessel wall, modification by oxidation •Adhesion of blood monocytes to endothelium, migration into intima, transformation to macrophages and foam cells Platelet adhesion to denuded areas or adherent leukocytes

Pathogenesis - Response to Injury Hypothesis

· Release of factors from activated platelets, macrophages result in migration of smooth muscle cells into intima 

· Proliferation of smooth muscle cells 

· Extracellular matrix formation with accumulation of collagen and proteoglycans 

· Enhanced accumulation of lipids 

· Atheroma progression, endothelial breakdown, platelet adhesion and thrombosis may result in vessel occlusion

Morphology

· “Classic” atheroma: Raised focal intimal plaque with necrotic lipid core covered by fibrous cap 

· Constituents: 

· Cells: smooth muscle cells, macrophages, leukocytes 

· Connective tissue extracellular matrix: collagen, elastic fibers, proteogylcans 

· Lipid: cholesterol and cholesterol esters; intracellular and extracellular 

· Center of larger plaques may contain yellow grumous debris, hence named “atheroma”      (der Gr. “Athere”: gruel, porridge +”oma” - swelling)

Fatty Streak

· Early lesion 

· Possible precursor of atheroma 

· Not significantly raised 

· No disturbance of blood flow 

· •Lipid-filled foam cells with T lymphocytes and extracellular lipid within intima Aortic fatty streaks seen in virtually all children by age 10

Fibrofatty Plaque

· Intermediate lesion 

· Focal raised lesions with disturbance of blood flow 

· Fibrous cap 

· Smooth muscle, monocytes, lymphocytes, foam cells, connective tissue 

· Lipid core 

· Necrotic debris, cholesterol, foam cells

Complicated Lesion

· Advanced lesion 

· Patchy or massive calcification 

· Focal rupture or ulceration of luminal surface 

· Exposure of thrombogenic constituents 

· Atheroembolization 

· Hemorrhage 

· May induce plaque rupture 

· Superimposed thrombosis 
· Weakening of tunica media 

· Thinning of tunica media, loss of elastic tissue with aneurysmal dilation

Ischemic Heart Disease 

· Most common type heart disease in USA 

· Accounts >80% of cardiac deaths 

· Coronary atherosclerosis with fibrofatty and complicated plaques 

· Intimal and medial thickening with luminal stenosis 

· >90% patients have coronary atherosclerosis with fixed obstruction, usually >75% reduced cross-sectional area 

· Acute plaque change critical factor in acute syndromes 
· Inadequate blood flow for oxygen demands of heart

Ischemic Heart Disease

· Acute coronary syndromes (acute MI, unstable angina, sudden death) share a common pathophysiology in coronary atherosclerotic plaque disruption and intraluminal platelet-fibrin thrombus formation 

· Acute plaque change 

· Hemorrhage into atheroma 

· Rupture or fissuring of plaque with exposure of thrombogenic constituents 

· Erosion or ulceration with exposure of thrombogenic basement membrane

Ischemic Heart Disease
· Progressive luminal stenosis
· Inadequate blood flow for oxygen demands 
· Acute plaque change critical in acute syndromes
Ischemic Heart Disease - Primary Manifestations

· Angina pectoris 

· Stable angina (typical angina) 

· Prinzmetal angina (variant angina) 

· Unstable angina (crescendo angina) 

· Myocardial infarction 

· Usually secondary to coronary atherosclerosis and thrombosis 

· Sudden cardiac death 

· Chronic ischemic heart disease

Angina Pectoris 
· •Substernal chest pain of limited duration 
· •Most common symptom of cardiac ischemia 
· •Stenosed arteries cannot meet oxygen demands
·  •Stable angina relieved by rest and nitroglycerin 
· •Atypical and unstable angina can occur at rest •
· Atypical angina associated with coronary artery spasm •
· Unstable angina associated with acute plaque change, nonocclusive thrombosis, vasoconstriction 
· Unstable angina may progress to acute myocardial infarction
Acute Myocardial Infarction 

· Discrete focus of ischemic necrosis in the heart 

· Development related to duration of ischemia and metabolic rate of ischemic tissue 

· 20-30 minutes of ischemia can cause infarct 

· Frequently result of acute plaque change with coronary artery thrombosis 

· Dissolution of thrombus frequent within 12-24 hrs 

· Infarcts involve LV more commonly and extensively than RV

Sudden Cardiac Death 
· 300,000 - 400,000 deaths/year in USA 

· Unexpected death within 1 hour of onset of cardiac symptoms 

· Often the initial presentation of IHD 

· Can occur with or without coronary thrombosis 

· Frequently regional ischemia causes lethal arrhythmia Most have severe coronary atherosclerosis with critical (>75%) stenosis
· Frequently acute plaque disruption, thrombosis, and regional ischemia cause lethal arrhythmia 

· Ventricular fibrillation common and is lethal unless rapidly corrected
Esophageal Diseases

· Anatomy 

· Esophagitis 

· Infectious 

· Candida 

· Herpes 

· Reflux 

· Barrett’s esophagus 

· Esophageal cancer

Anatomy of the Esophagus

· 25 cm long muscular tube 

· Gastroenterologists use the patient’s incisors as a point of reference for correlation with graduated markings on the endoscope to record the location of biopsied lesions 
· Gastroesophageal junction is approximately 40 cm from the incisors 

· A thickened muscle layer at the gastroesophageal junction (lower esophageal sphincter) acts as a one-way valve to prevent reflux of gastric contents into the esophagus

Histology of the GI Tract

· Mucosa  (Innermost layer)
· Epithelium 

· Lamina propria 

· Muscularis mucosae 

· Submucosa 

· Muscularis propria 

· Serosa (Outermost layer)

Infectious Esophagitis

· More common in immunocompromised patients 

· Candida 

· Gross - White plaques/pseudomembranes 

· Micro - Yeast and pseudohyphae, fibrin, necrotic debris 

· PAS and GMS stains highlight organisms 
· Herpes 

· Gross - superficial ulcers or plaques 

· Micro - Ground glass nuclear inclusions with peripheral chromatin margination, multinucleated squamous cells with nuclear moulding (Three M’s)

Herpetic viral cytopathic effect 
· Multinucleated squamous epithelial cells 

· Ground glass nucleoplasm containing viral particles 

· Margination of normal chromatin forming a peripheral rim 

· Nuclear moulding

Reflux Esophagitis

· Pathogenesis - reflux of gastric acid, pepsin, and sometimes duodenal bile into the esophagus producing mucosal injury 

· Features influencing reflux 
· Hiatal hernia 

· Decrease in pressure of lower esophageal sphincter 

· Increase in abdominal pressure

Decrease in tone of lower 

esophageal sphincter 

· Alcohol 

· Fatty meals 

· Smoking 

· Chocolate 

· Pregnancy (progesterone)

Increase in luminal pressure 

· Large meals 

· Obesity 

· Pregnancy (mass effect) 

· Bending at the waist

Reflux Esophagitis

· Histopathology 

· Thickening of the epithelial basal layer 

· Spongiosis (intercellular edema separating squamous cells) 

· Elongation of papillae of lamina propria 

· Infiltration of the squamous epithelium by neutrophils and eosinophils 

· Rarely erosion and ulceration

Normal squamous epithelium with minimal intercellular fluid; intercellular bridges are barely visible. 

Spongiotic squamous epithelium with marked intercellular edema; intercellular bridges are easily visible.

Reflux Esophagitis

· Symptoms 

· Pyrosis (heartburn) and odynophagia (pain upon swallowing) 

· Complications 

· Ulceration - occasionally leads to significant hemorrhage 

· Stricture - deeper ulcers can heal with scarring which narrows the esophageal lumen

Barrett's Esophagus

· Chronic reflux injury results in a patchy metaplasia (conversion of one differentiated cell type to another) of the normal squamous epithelium in the lower esophagus to a columnar epithelium with intestinal-type goblet cells 

· Risk factors - age >40, white, male, smoker, alcoholic 

· Prevalence 

· Endoscopic study - 23 cases/100,000 

· Autopsy study (same population) - 376 cases/100,000 (16-fold increase indicates condition is underdiagnosed) 

· Diagnosis - endoscopy with biopsy

· Treatment 

· Suppression of acid in refluxate 

· H2 blockers - cimetidine, ranitidine 

· Acid pump blockers - omeprazole 

· Cisapride - increases tone of LES, increases peristaltic motility of esophagus, increases rate of gastric emptying 

· Surgical - anti-reflux procedure (fundoplication) resulting in tightening of the lower esophageal sphincter

· Complications 

· 10% of patients will develop esophageal adenocarcinoma; risk is increased up to 75-fold over normal population 

· Risk of developing adenocarcinoma is related to the length of the metaplastic segment 

· Frequent endoscopic examination with biopsy is required for surveillance to detect dysplasia or carcinoma 

· Elective distal esophagectomy is performed when severe dysplasia or carcinoma in situ is identified
Esophageal Carcinoma

· •Uncommon, accounting for only 1% of annual new cancers in the US •Few cancers are more lethal (the untreated patient survives an average of 4 months after diagnosis) Adenocarcinoma is the most common in the US. Squamous cell carcinoma is more common worldwide.

Squamous Cell Carcinoma

· Risk factors 

· Male, black, smoking, alcohol abuse, nitrosamines in diet (cured meats), diet poor in fresh fruits, vegetables, and animal protein, previous aerodigestive tract cancer 

· Residing in a geographic area of high incidence: Caspian region of Iran , Sections of former USSR, Central asia, Northern China, Japan. Certain regions of France, Finland, Switzerland, India, Africa  

· Conditions producing stasis of esophageal contents 

· Achalasia (failure of LES to relax with swallowing) 

· Chemical injury with esophageal stricture 

· Webs, rings, diverticula

Squamous Cell Carcinoma

· Gross 

· polypoid, ulcerating, and/or infiltrating tumor most commonly located in the lower third of the esophagus 

· Rich lymphatic system of submucosa allows tumor to spread extensively up and down the esophagus and circumferentially around the esophagus to produce luminal narrowing 

· Microscopic 
· Invasive squamous epithelial nest within a fibrotic stroma

Squamous Cell Carcinoma 
Signs and Symptoms

· Cardinal symptom is progressive dysphagia - beginning with firm solids (i.e., meat), and progressing to soft foods and finally liquids.  Indicates circumferential involvement by tumor with luminal narrowing 

· Signs and symptoms suggesting advanced disease 

· Cervical adenopathy 

· Chronic cough - suggesting tracheal involvement 

· Hoarseness - suggesting involvement of recurrent laryngeal nerve

Therapy

· Curative 

· Most patients are beyond hope of a cure at diagnosis 

· There is considerable operative and perioperative mortality in those patients who are operable, yielding a 5-year survival rate of only 4% 

· Palliative 

· Surgery and radiation performed but prognosis still dismal 

Adenocarcinoma

· –More common in U.S. compared to Squamous cell carcinoma. –Virtually all arise from Barrett’s epithelium. Symptoms and clinical course similar to Squamous Cell Carcinoma of the esophagus, except increased 5 year survival rate after radical surgery at 20%.

Gastric Diseases

· Peptic ulcer 

· Gastric adenocarcinoma

Peptic Ulcer

· •Breaks in the mucosa of the stomach and proximal duodenum produced by gastric secretions which affects distal stomach and proximal duodenum Multiple risk factors: frequent use of aspirin or other NSAIDs, smoking, blood group O, hypersecretion of gastric acid and pepsinogen, and especially infection by Helicobacter
Causes of Peptic Ulcers

H. pylori Infection and Disease
· Majority have H. pylori infection and has no symptoms-83.1 %

· H. pylori and peptic ulcer- 16.7%

Helicobacter Gastritis

· Most common type of chronic gastritis in US 

· Major etiologic factor in peptic ulcers 

· Bacteria preferentially bind to antral mucosa where they secrete: 

· Urease - releases ammonia causing cell injury 

· Protease - degrades protective mucus barrier 

· Exotoxin - direct damage to epithelial cells

Helicobacter pylori

· •Curved gram negative                          rod •Humans are the only                       known hosts •Transmission route is                 uncertain - probably fecal-oral and possibly via drinking water There is probably a genetic susceptibility to infection 

·  Increased risk for gastric cancer
Peptic Ulcer
Recurrence Rate

· Treatment with acid-suppression alone 

· 1-Year recurrence rate of 20 - 30% 

· Treatment with acid suppression plus antibiotics 

· 1-Year recurrence rate of 2%

Helicobacter 

· Live in the layer of mucus adherent to foveolar cells 

· Concentrate at intercellular connections where urea level is highest 

· Have glycoprotein receptors facilitating attachment to gastric mucin

Peptic Ulcer

· Gross 

· lesser curvature of stomach (antral or prepyloric region) or proximal duodenum 

· Sharply punched out with perpendicular to overhanging margins and a clean ulcer base

Peptic Ulcer

· Microscopic 

· Four characteristic zones 

· Fibrinopurulent exudate 

· Necrotic tissue 

· Granulation tissue 

· Fibrotic tissue

Gastric Adenocarcinoma

· Sixth leading cause of cancer death in the US 

· Rarely diagnosed at an early stage 

· Only 10 - 20% of patients present with disease confined to the stomach 

· >50% have regional node involvement 

· 1/3rd have distant metastases at presentation

Gastric Adenocarcinoma

· Risk factors 

· Dietary 

· Benzpyrene and nitrosamines (smoked, fried, grilled foods) 

· Genetic - blood group A 

· Age and sex - >50 years; M:F = 2:1 

· Low socioeconomic status 

· Helicobacter infection (antral/body tumors) 

· Other - atrophic gastritis, pernicious anemia, subtotal gastrectomy, gastric adenomatous polyps

Slide 54 is an image/schematic of peptic ulcer and adenocarcinoma on stomach mucosal layers.
Histologic Appearance of 
Gastric Adenocarcinoma

· •Intestinal type - similar morphology to adenocarcinomas of large and small bowel Diffuse - Signet ring cells infiltrate in sheets, clusters, and single cells associated with abundant fibrous stroma
Squamous cell carcinoma

· •Clinical: 2nd most common cutaneous malignancy; scaly papule or ulcerated nodule on the face or back of the hand in patient with fair complexion; 0.5% of tumors arising in actinic keratoses metastasize (except lip or ear tumors 10-15%); metastatic rate even higher for scar related SCC. •Pathogenesis: chronic sun exposure, carcinogens, chronic scarring processes, arsenicals, radiation, HPV; incidence of SCC18 times greater in immunosuppressed patients. Morphology: in situ lesions show parakeratosis, full thickness dysplasia with lack of maturation & increased mitotic activity; in invasive squamous cell carcinoma the atypical squamous cells extend into the dermis.

Basal cell carcinoma

· •Clinical: most common malignancy; seen in sun damaged skin, but can also occur in non-sun exposed sites; clinical appearance is variable, pearly papule, ulcer, scar-like, pigmented or scaly plaque; metastatic risk is negligible. •Pathogenesis:chronic sun exposure in patients with fair complexions; also associated with heritable syndromes (Basal cell nevus syndrome). Morphology: basaloid cells which resemble the basal cell layer of the epidermis or hair follicle; characterized by peripheral pallisading of nuclei, retraction artifact, and a myxoid stroma with prominent dermal solar elastosis. 

Common acquired melanocytic nevi

· •Clinical: Melanocytic nevi begin to appear in children after UV exposure in the first and second years of life and continue to develop predominantly in the first two decades of life.  Most young white adults have 10-50 nevi; fewer nevi are seen in black skin; clinically the lesions are usually <5-6mm, tan to brown, uniformly pigmented, papules or macules with well demarcated smooth borders; nevi tend to decrease in number after age 50. Morphology: Dermal and/or epidermal nests of uniform nevus cells with a well circumscribed, symmetric arrangement; junctional, compound, dermal types. 

Malignant melanoma

· Epidemiology: 

· Incidence rates have increased substantially in most Caucasian populations throughout the world in the last several decades.  

· The average annual percentage increase is 3-7%.  

· Approximately 40,300 new cases were diagnosed in the U.S. in 1997.  

· Mortality rates are declining in some populations, (stage I melanomas).

Melanoma: Types

· Superficial spreading malignant melanoma - most common type (70-80%); radial growth phase  months to years; associated with intermittent sun exposure. 

· Lentigo maligna melanoma - Hutchinson’s freckle, (10%); occurs in skin with extensive chronic sun exposure; in situ or lentigo maligna phase is prolonged (10-20 yrs) and not all become invasive. 

· Nodular melanoma - rare; lacks a radial growth phase; 

· Acral lentiginous/mucosal melanoma - located on acral sites (palms and soles) or mucosal sites, not related to sun exposure; most common type in non-white ethnic groups

Melanoma: Prognostic features 
· Tumor thickness (Breslow depth) - measured from the granular cell layer to the deepest tumor in the dermis; single best measure of prognosis; Clark levels I-IV are also  important. 
· Mitotic rate 

· Location - axial lesions (head, neck,  & trunk) have a worse prognosis than extremity lesions . 

· Sex - prognosis is worse in men than in women for melanomas of similar thickness. 

· Regression - poor prognostic feature. 

· Lymphocytic response - brisk infiltrate is good prognostic sign.

Plus review Respiratory and Vascular Material as well for the test.  
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