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Valvular Heart Disease

1( affects the mitral and aortic valves (2/3 of all valve lesions)

Stenosis is the failure of a valve to completely open ( impede forward flow.


Insufficiency, regurgitation or incompetence result from failure of a valve to close completely ( allows reversed flow

Regurgitation results when valve is incompetent secondary ventricular dilation(papillary mm pulled down and outward(leaflets cannot coaptate. 

Rheumatic Fever

Mitral Stenosis
Mitral Regurgitation
Mitral Prolapse
Aortic Regurgitation
Aortic Stenosis
Carcinoid Heart Disease
Infective Endocarditis
Noninfective Thrombotic Endocarditis
Libman-Sacks Disease
I. Causes of Valvular Dysfunction

A. Valvular Degeneration Caused by Calcification:  

1. Calcific Aortic Stenosis

a.
Congenital bicuspid valve:  predisposition for deposits on raphe where 2 leaflets did not completely separate 



b.
Acquired:  calcification of normal valves in elderly (>50 w/ congenital bicuspid valves, > 70 w/ normal tricuspid valves)





i.
Clinical features: ( LV P ( hypertrophy ( possible angina or syncope (poor prognosis:  50% death w/in 3 yrs ( 






CHF) 

2. Mitral Annular Calcification:  may or may not cause problems

B. Other causes

1. Papillary muscle dysfunction:  can be due to ischemia, sounds like a systolic murmur. 

2. LV dilatation:  Hypertrophic cardiomyopathy

II.  Rheumatic Fever: systemic d/t Ig’s that cross rxn w/ host cells and type A beta-hemolytic Strep.(3% of infections) 10-14 days later

 *most frequent cause of mitral stenosis (99% of cases)
A.  Jones Criteria:  evidence of a preceding Strep A infection plus 2 major Sx or 1 major and 2 minor  

1. Major Sx:  




a.     Migratory polyarthritis:  large joints, inflammation in synovial lining but not cartilage, during acute stage arthritis; is the most 





consistent feature, may contain Aschoff bodies




b.
Pan carditis:  diffuse inflammation and Aschoff bodies found in all three layers of the heart

i. Pericarditis:  accompanied by fibrinous/serofibrinous exudate (bread and butter pericarditis)( resolves w/o sequellae

ii. Myocarditis during acute stage (most life threatening event in acute stage):  scattered Schoff bodies w/in IS CT

-Atrial arrhythmia/fibrillation and prolongation of PR interval in the EKG           
            

iii. Endocarditis becomes chronic endocarditis

· Fibrinoid necrosis w/in cusps or along tendinous cords (verrucae) 

· Subendocardial lesions d/t regurgitant jets induce irregular thickenings (MacCallum plaques) usually in L atrium





iv. 
Valvular dysfunction (part of endocarditis)

· Fibrosis of the valve commissures (1-2.5 mm) resembling plantar warts ( “fish mouth” or “buttonhole” deformity of the valves ( valve becomes stenotic (size differentiates from SLE, Libman Sach’s) ( hypertrophy ( CHF  vegetations contain fibrin, RBCs, WBCs, platelets, plasma proteins, complement.  The vegetations can become infected and/or form mural thromboses  ( possible septic emboli (rare) or shower emboli
· Mitral (40-50%) > mitral and aortic (40%) > aortic (10-20%) > mitral, aortic, tricuspid (5-10%)  thus the tricuspid is not implicated in RHD by itself. 

· Typical cardiac picture:  mitral stenosis, low blood pressure



- Loud S1, normal S2 w/ mitral diastolic murmur due to “opening snap” of lax chordae tendinae (lub 



 dub, snap/rumble), better heard w/ L side down w/ held exhalation.  Generally, the louder it is, the 



less significant as more blood is flowing causing the murmur.  The longer the delay between the S2 



and the opening snap, the more progressed the condition (the more stenotic the mitral valve, the 



longer the atria needs to empty.



- L or R ventricular heave is possibly felt.  L atrium may be enlarged w/ percussion of the L sternal 



border (easily picked up on x-ray, echo, ECG)

· Mitral regurgitation also possible:  during systole (lub, swish/blowing, dub) heard primarily at the apex, sometimes in the aortic area (DDx w/ aortic stenosis), ECG similar to mitral stenosis, Doppler shows a “jet of blood” into the L atrium.  

· Complications:  atrial fibrillation ( emboli ( TIA/CVA (thus anyone w/ atrial fibrillation should be checked out for TIA)

· Other Sx:  fatigue, hemoptysis (build up behind stenotic mitral valve), hoarseness


c.  
Erythema marginatum:  bathing suit distribution

d.  
Subcutaneous nodules: bumps found near the extensor tendons

e.  
Sydenham’s chorea (St. Vitus dance): Ig attack basal ganglia (caudate, putamen) (chorioathetosis  

f.  
Fever

B. Pathogenesis of Rheumatic Heart Disease

1. Four groups of cross reacting Ig’s:

a. to cardiac myocytes and smooth mm cells

b. to heart valve fibroblasts

c. to neurons in the caudate nuclei and subthalamus

d. to heart valve connective tissue

C. Morphology: (in progressive order of Acute Rheumatic Fever)

1. Inflammatory extracellular exudate

a. Aschoff body:  characteristic lesion of RF/RHD, major cause of myocarditis, oval shaped masses of cells and collagen w/in endomesium of the heart (CT) that disrupts sarcomeres (fibrinoid degeneration) surrounded by lymphs (1( T cells).  Contain Aschoff giant cells that are multinucleated (from macrophages or cardiac mm cells- debated origin).  The Anitschkov cell (cardiac myocyte origin macrophages ( pathognomonic) appears w/ nuclei that look like caterpillars resembling the cross banding of the cell.  Longitudinally these cells have an Owl’s eye appearance (similar to Reed Sternberg cell in HL) 

b. Progressive fibrosis (used to be called a collagen dz) and accumulation of lymphocytes and plasma cells:  deposition of collagen fibers and plasma protein that have a “smudged appearance” resembling fibrinoid necrosis in vasculitis.

c. Coalescence of multiple Aschoff bodies in the subendocardium of the LA ( MacCallums plaques  (appear when vegetations appear over 10-20 yrs later, esp. if there is reinfection)  


D.  ARF occurs from 10 days to 6 weeks after Strep A infection

2. Joint Involvement (adults > children)

3. Skin Involvement

E. Chronic Rheumatic Heart Disease:  acute inflammation ( deforming fibrosis ( valvular leaflets become thickened and retracted

1. 1( mitral valve, but involvement of another valve (i.e. aortic) may be the most clinically important in some cases.

a. Leaflet thickening, commissural fusion and shortening, thickening and fusion of tendinous cords.

b. Diffuse fibrosis, pos. neovascularization

c. Aschoff bodies are replaced by fibrous scar 

III.
Mitral Valve Regurgitation


A.
Pathophysiology


B.     Symptoms

1. Acute:  Sx of pulmonary edema

2. Chronic:  Sx of low CO, especially during increased metabolic activity (i.e. exercise) with fatigue and weakness.  

a. Left ventricular contractile dysfunction: dyspnea, orthopnea, paroxysmal nocturnal dyspnea

b. Severe chronic MR can lead to RHF Sx 

3. Physical Examination

a. Usual:  apical holosystolic murmur that can be heard to the axilla; S3 due to increased volume returning to the LV in early diastole.  

b. DDx from Aortic Stenosis (AS):  have pt. clench the fists to ( peripheral resistance ( intensification of MR and its murmur (AS will not intensify)

4. Testing

a. Radiograph:  LV and atrial enlargement

b. ECG:  LA hypertrophy

IV.
Mitral valve prolapse: 


A.
Occurrence:  Most common valvular heart dz in industrialized world.  Congenital cases occur (autosomal dominant):  assoc. w/ 



Turner’s syndrome, Down’s syndrome, but 1( acquired (etiology unknown) ( considered degenerative (>3% adults in US, 1( female, 



age 32, most common presentation).


B.
Primary Changes: (20-40% concomitant changes in tricuspid)

1. Posterior cusp becomes billowy and thickens (( GAGs, in mesenchyme but minimal increase in collagen)

2. Attenuation of the fibrosal layer w/ focally marked thickening of the spongiosa layer w/ deposition of mucoid (myxomatous) material.

3. Tendinous cords are elongated, thinned and occasionally ruptured. 

C. Secondary Changes:

1. Fibrous thickening of valve leaflets

2. Linear fibrous thickening of LV endocardial surface

3. Thickening of the mural endocardium of L antrum

4. Thrombi on atrial surfaces of leaflets

5. Focal calcifications at the base of the posterior mitral leaflet 

D. Marfan’s Syndrome- problem w/ (GAG’s depositing in mitral valve and fibrillin component of microfibril(Aorta susceptible to 



dissecting aneurysm d/t ( GAG’s

E. 
Consequences:

        1. 
( risk of infection (endocarditis) ( perforation of the heart valve  and rupture of chordae tendinae

2. Mitral insufficiency (calcification)

3. Stroke or other infarct

4. Arrhythmias:  ventricular or atrial

E. Physical Exam:

1.
Mid-systolic click and late systolic murmur heard best at the cardiac apex

a. ( blood volume in the LV (sudden squatting) causes the click and murmur to occur later in systole, may decrease murmur

b. ( blood volume in the LV (sudden standing;  Valsalva) causes the click and murmur to occur earlier in systole, may increase murmur

2. Echo:  demonstrates posterior displacement of one or both mitral leaflets.

3. ECG:  normal unless MR has cause LA and LV enlargement

	Magnesium
	300-600 mg/day
	Controlled and uncontrolled studies:  The physical and mental symptoms associated with mitral valve prolapse may respond to magnesium supplementation, but the prolapse itself does not improve.  The presence of unrelated Sx has been hypothesized to be due to increased magnesium requirements or in-utero magnesium deprivation in these patients. 

	L-carnitine
	3 g/day 
	one case report of relieved symptoms


III. Aortic Regurgitation:  (differentiate from stenosis w/ echo)

   
Bradycardia aggravates this more than any other valvular disease because perfusion of the tissue is decreased


A.
Occurrence:   


B.
Sn/Sx



1.
Dyspnea on exertion, fatigue, decreased tolerance to exercise

2. Palpitations with high pulse pressure

3. Early, blowing diastolic murmur (lub, dub, swish) along the L sternal border, best heard with the patient leaning forward after exhaling 

4. Chest x ray:  enlarged LV

5. Echocardiography:  identify and quantify the degree of AR and often the cause

6. Catheterization:  as with echo and assessment for CAD 

IV. Aortic Stenosis 
A. Onset/ predisposing factors:  
1.
Elderly > 60 yrs, calcific degeneration

3. Congenital bicuspid aortic valve (less common occurrence)

4. Rheumatic AS (95% also have rheumatic disease of mitral valve- see Rheumatic Fever above)

B. Sn/Sx

1.
Syncope, angina

2.
Congestive heart disease, Marfan’s disease

3.
Diamond shaped systolic ejection murmur (crescendo- decrescendo) (lub, swish, dub)
5. Weak and delayed upstroke of the carotid artery pulsations d/t obstructed LV outflow

6. S4 due to atrial contraction into a resisting LV

7. Reduced S2

8. ECG:  LVH w/ advanced AS

9. Echocardiography:  measure LV wall thickness

10. Angiography/Catheterization

VI.
Others


A.  Tricuspid valve



1.
Tricuspid Regurgitation




2.
Tricuspid stenosis :  will not see, theoretically can occur


B.
Pulmonic valve



1.
Pulmonary Regurgitation



2.
Pulmonary stenosis:  only congenital cases occur 

VII.
Carcinoid Heart Disease:  Tumor of APUD:  produce histamine, serotonin, bradykinin, kallikrein, PGs, tachykinins


most commonly found in the GI tract.  APUD cells also in respiratory tract but less likely to cause HT dz as tumor must metastasize to the LV 


(easier for APUDoma to get to the LV from the GI tract)
A. Secretions leave the liver via the hepatic vein and are deposited in the RA/RV ( as blood enters lung where MAO “detoxifies” the substances

1. Carcinoid syndrome:  systemic problem ( carcinoid heart disease (50%)

2. Excess secretions cause flushing of the skin (similar to niacin) d/t Histamine

3. ( digestive Sx:  tumor is in digestive tract and systemic flow of secretions from 1( and 2( tumors cause cramps, N/V, diarrhea, flushing of the skin

4. Asthma (1/3 of cases) d/t serotonin
VIII.
Infective Endocarditis
Colonization of invasion of the heart valves, mural endocardium or other CV sites ( bulky, friable vegetations of thrombotic debris/organisms, often assoc. w/ destruction of the underlying cardiac tissue

A. Largest vegetations composed of fibrin, bacteria and inflammatory cells


1.   More likely to break free (friable=crumbly) ( septic embolus ( LV ( aorta ( brain, kidney, 




a.     Forms:   95% bacterial (70 % of these are Staph or Strep, the rest are Pneumococcus, Gonococcus, Meningiococcus).  Other 






organisms include Chlamydia, Rickettsia, Fungi (C. albicans),  yet 5-10% lack positive blood culture

	Acute
	Sub-acute

	-High virulent Staph aureus (10-20% esp. IV drug users) 

-Staph epidermidis- prosthetic valves

-Enterococci and HAECK group (Haemophilus, Actinobacillus, Cardiobacterium, Eikenella, Kingella- all oral cavity commensals))
	Low virulence Staph, Strep viridans (50-60%)

	-Highly virulent organisms infecting normal hearts 
	50-75% have pre-existing heart condition (RHD, congenital, mitral valve prolapse occasionally)

	-Abscess somewhere (such as lung or liver) that is the origin of the orgs
	No current infection- possible infection through perforation of periodontal membrane (periodontal dz, dental procedure)

	-Chronic alcoholics, IV drug users
	Cardiac surgery, artificial heart valve, IV/intracardiac catheter (infection d/t invasive procedure)

	-Extreme fever alt. w/  chills, N/V
	Milder Sx, mild intravascular hemolysis Sx

	
	-Abnormal blood flow ( turbulence and jet streams In heart (occur w/ stiff valves) ( endothelial damage ( vegetation formation in the direction of blood flow: deposition of fibrin, plates, RBC ( infection

-Ventricular septal defect, stenotic mitral valve, artificial

	Stormy onset w/ rapidly developing fever, chills, weakness, lassitude

-Janeway lesions:  painless hemorrhages on palms and soles (1( acute IE)

-Murmur d/t large vegetation size or valve leaflet perforation

-Ring abscess is frequent

-Lesions more likely to embolize
	-Variable fever, fatigue, weight loss, flu-like syndrome

-Oslers nodes:  painful bumps on the palms and soles (1 -(subacute IE)

-Petechiae

-Subungual hemorrhages

-Roth Spots:  hemorrhages in the retinal vessels (possible immune vasculitis) 

-Variable fever, murmur (90% w/ L-sided lesions)

	Life threatening
	Chronic

	35-50% mortality w/ antibiotics and surgery
	Most pt. recover w/ therapy


      
b.  Portal of entry:  dental/surgical procedure,  contaminated needles, occult source from the gut, oral cavity or injuries

B.  Valve involvement:  1( mitral and aortic d/t higher pressure exposure (greater turbulence/ jet streaming)



1.  Mitral alone (30%) or aortic alone (30%) or mitral/aortic combined (< 10%), 


2.  Tricuspid (10%)- all IV drug users (lesions on the atrial side)

C.  Consequences

1. Cardiac:

a. Stenosis:  mitral stenosis ( ( LA pressure ( congestion in pulmonary vasculature ( CHF:  LV not filling well thus aggravated by tachycardia
b. Myocardial ring abscess ( perforation of valve leaflets, IV septum, free wall  ( murmur, invasion of the conduction system

c. Suppurative pericarditis

d. Seeding of the aorta ( perforation

2. Embolic: ( septic infarcts, abscesses
a. w/ L-sided lesions:  abscess or infarcts of the brain, kidney, spleen, coronary artery 

b. w/ R-sided lesions:  lungs ( pneumonia also

3. Renal:  infarction, abscesses, glomerulonephritis d/t IC’s

XI.
 Nonbacterial thrombotic Endocarditis: deposition of small masses of fibrin, platelets and other blood components on the leaflets of the cardiac valves.   Valve is damaged in pt w/ hypercoagulation state (terminal CA, pancreatic CA, multiple myeloma, chronic DIC, Waldenstrom's macroglobulinemia)

X.
 Libman Sacks Disease:  assoc. w/ SLE (wart-like vegetations on heart valve):  endocarditis of SLE


Mitral and tricuspid valvulitis (thrombotic heart valve lesions w/ sterile vegetations occur w/ the antiphospholipid syndrome

Valvular Heart Disease Differentiation

	
	Aortic Stenosis
	Mitral valve prolapse
	Rheumatic Heart Disease/Fever
	Infective Endocarditis

(acute, subacute)
	Nonbacterial Thrombotic Endocarditis
	Libman-Sacks

Endocarditis
	Carcinoid Heart Disease

	Lesion
	Heaped calcified masses w/in aortic cusps
	Myomatous deposition on leaflets
	Row of warty, small vegetations along lines of closure of valve leaflets 
	- Friable, large, bulky, irregular masses on valve cusps the extend onto the cords

-Granulation tissue at bases

- Subacute forms are smaller and are less likely  to perforate cusps
	-Sterile, small bland thrombus w/o inflammatory rxn or induced valve damage

-Vegetation(s), usually loosely attached at the line of closure


	-Finely granular, fibrinous eosinophilic material

-Small(medium sized single/multiple vegetations 
	-Fibrous intimal thickenings on inside surfaces of cardiac chambers and valvular leaflets -contain ( smooth mm cells, ( GAGs, ( connective tissue (resembles initial formation of AS plaque)

	Onset
	
	
	
	
	-Debilitated, often concomitant w/ venous thromboses or pulmonary embolism

-Assoc w/ mucinous adenocarcinomas of the pancreas (mucin is a procoagulant)
	
	

	Complications
	
	
	
	
	-Emboli ( infarcts of brain, heart, etc
	
	

	Location
	-Eventual protrude through out flow surfaces

-1( affect bases 


	
	-Vegetations appear prior to deformed valves on areas deformed by Aschoff bodies 

-Vegetations are in the aortic valve on the ventricular side or on the mitral valve and facing the atrium:  on the side of the valve the blood in going to)
	-Areas of turbulence/jet streaming are larger areas of damage allowing for larger vegetation formation


	-Singly/multiply along the line of cluster of leaflets or cusps
	-On either or both sides of the AV valve leaflets, valvular endocardium, cords or mural endocardium of atria or ventricles
	-Pulmonary valve contains the lesions on the arterial side of the valve (vs. RHD where the 

	Commissures
	Usually not fused
	None
	
	
	
	
	


