
VALVULAR HEART DISEASE



Stenosis is the failure of a valve to open
completely, obstructing forward flow.

• Valvular stenosis is almost always a chronic
process caused by a primary cuspal
abnormality (e.g., calcification or valve
scarring).

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



• Valvular insufficiency may result from:

Intrinsic disease of the valve cusps (e.g., valve
destruction)

Distortion of the supporting structures (e.g.,
the aorta, mitral annulus, tendinous cords,
papillary muscles, ventricular free wall)
without primary changes in the cusps.

• It can appear acutely, as with chordal rupture,
or chronically due to leaflet scarring and
retraction.



 Stenosis or regurgitation can occur in pure forms, or
may coexist in the same valve.

 Valvular disease may affect only a single valve (the
mitral valve is most commonly affected), or more than
one valve.

 Abnormal flow through diseased valves typically
produces abnormal heart sounds called murmurs.

 Valve abnormalities can be congenital or acquired.

 acquired stenoses of the aortic and mitral valves
account for approximately two-thirds of all valve
disease.



Calcific Aortic Stenosis

• It is the most common cause of aortic
stenosis and is usually the consequence of
calcification from progressive age-associated
"wear and tear" of either anatomically normal
aortic valves or congenitally bicuspid valves.

• It typically begins to manifest when patients
reach their 70s and 80s; onset with bicuspid
aortic valves is at a much earlier age (40-50
years).





• Clinical features:

Angina : due to left ventricular outflow
obstruction with raised intraventricular
pressure to >200 mm Hg and subsequent left
ventricular hypertrophy and relative ischemia.

Syncope: brain hypoperfusion.

CHF



Myxomatous Mitral Valve (prolapsed)
• In myxomatous degeneration of the mitral valve, one

or both mitral leaflets are "floppy" and prolapse,
meaning that they balloon back into the left atrium
during systole.

• Mitral valve prolapse is a primary form of myxomatous
mitral degeneration affecting 3% to 5% of adults.

• women seven times more frequently than men.

• Secondary myxomatous mitral degeneration can occur
in any of a number of settings in which mitral
regurgitation is caused by some other entity (e.g., IHD).



• Clinical Features

• Most patients with mitral valve prolapse are
asymptomatic, and the valvular abnormality is
usually discovered only incidentally on
physical examination.

• A minority of patients may complain of
palpitations, dyspnea, or atypical chest pain.

• Auscultation discloses midsystolic click(s) +
regurgitant murmur.



• 3% experience one of several complications:

Mitral regurgitation and CHF, particularly if the 
chordae or valve leaflets rupture. 

Increased risk for the development of 
infective endocarditis. 

Sudden death caused by ventricular 
arrhythmias. 

Stroke may occur from embolism of thrombi 
formed in the left atrium.



Rheumatic Valvular Disease

• Rheumatic fever (RF) is an acute,
immunologically mediated, multisystem
inflammatory disease that occurs a few weeks
after an episode of group A β-hemolytic
streptococcal pharyngitis; it can also rarely
occur with streptococcal infections at other
sites (e.g., skin).



• Acute rheumatic heart disease (RHD) is the
cardiac manifestation of RF and is associated
with inflammation of the valves, myocardium,
or pericardium.

• RHD leads to diffuse and dense scarring of
valves resulting in permanent dysfunction
(mitral stenosis being most common).



• Acute RF is characterized by Aschoff bodies
(consist of a central zone of degenerating,
hypereosinophilic extracellular matrix
infiltrated by lymphocytes, occasional plasma
cells, and plump activated macrophages called
Anitschkow cells).



• Aschoff bodies can be found in any of the
three layers of the heart-pericardium,
myocardium, or endocardium (including
valves)-so-called pancarditis.

The pericardium shows a fibrinous or
serofibrinous exudate, which generally
resolves without sequelae.



The myocardial involvement (myocarditis)
takes the form of scattered Aschoff bodies
within the interstitial connective tissue.

Valve involvement results in fibrinoid necrosis
along the lines of closure forming 1- to 2-mm
vegetations (verrucae) that have little effect
on cardiac function.



• Chronic RHD is characterized by organization
of the acute inflammation and subsequent
scarring.

• The cardinal anatomic changes of the mitral
(or tricuspid) valve include leaflet thickening,
commissural fusion and shortening, and
thickening and fusion of the chordae
tendineae.

• Fibrous bridging across the valvular
commissures and calcification create "fish
mouth" stenoses.



• Microscopically there is neovascularization, 
with diffuse fibrosis that obliterates the 
normal leaflet architecture. 

• Aschoff bodies are rarely seen in chronic RHD.



The functional consequence of RHD is valvular
stenosis and regurgitation (stenosis tends to
predominate).

RHD is overwhelmingly the most frequent
cause of mitral stenosis accounting for 99% of
cases.



• The mitral valve alone is involved in 70% of cases of
RHD.

• Combined mitral and aortic disease account for 25% of
cases.

• the tricuspid valve is usually less frequently and less
severely involved, and the pulmonic valve almost
always escapes injury.

• With tight mitral stenosis, the left atrium progressively
dilates and may harbor mural thrombi.



• Pathogenesis

• Acute RF is a hypersensitivity reaction induced by
host antibodies elicited by group A streptococci.

• The M proteins of certain streptococcal strains
induce host antibodies that cross-react with
glycoprotein antigens in the heart, joints, and
other tissues.

• A genetic susceptibility is likely to influence the
development of the pathogenic antibodies.

• The chronic sequelae result from progressive
fibrosis due to healing of the acute inflammatory
lesions.





• Clinical Features

• Acute RF appears most often in children aged 5
to 15 years, but about 20% of first attacks occur
in adults.

• Typically, the symptoms occur two to three
weeks after an episode of streptococcal
pharyngitis.

• Cultures for streptococci are negative by the
time clinical illness begins.

• Antibodies to one or more streptococcal
antigens (streptolysin O or DNAase) can be
detected in most patients.



The predominant clinical manifestations are
arthritis and carditis; arthritis is far more
common in adults.

It typically begins with migratory polyarthritis
accompanied by fever in which one large joint
after another becomes painful and swollen for
a period of days and then subsides
spontaneously, leaving no residual disability.



• Clinical features of the carditis include:
pericardial friction rubs and arrhythmias.

• Myocarditis can be so severe that resulting
cardiac dilation causes functional mitral
insufficiency and even CHF.

• Less than 1% of patients die of acute RF.



• After an initial attack there is increased
vulnerability to disease reactivation with
subsequent pharyngeal infections.

• Carditis is likely to worsen with each
recurrence, and damage is cumulative.



Complications:

 Thromboembolism

 Infective Endocarditis.

 Mitral valve stenosis.

 Atrial fibrilation in the setting of mitral
stenosis.



Diagnosis of acute :

is made by:  serologic evidence of a previous 
streptococcal infection, in conjunction with 
two or more of the following Jones criteria:

1. Carditis.

2. Migratory polyarthritis. 

3. Subcutaneous nodules. 

4. Erythema marginatum of the skin. 

5. Sydenham chorea, a neurologic disorder with 
involuntary purposeless, rapid movements. 



• One of the Jones criteria manifestations and 
two minor manifestations:

1. Fever. 

2. Arthralgia.

3. Eevated blood levels of acute-phase 
reactants.



Infective Endocarditis

• Is the microbial invasion of heart valves or mural
endocardium-often with destruction of the
underlying cardiac tissues-and results in bulky,
friable vegetations composed of necrotic debris,
thrombus, and organisms.

The vast majority of cases are caused by  
bacteria. 

 fungi, rickettsiae (Q fever), and chlamydiae can 
cause endocarditis.

•



Character Acute Subacute

Onset Rapid Insidious

Duration Days to weeks Weeks to months

Organism Highly virulent Low virulence 

Valve Previously Normal Previously Abnormal 

Course >50 % of patients die Most patients recover

Destruction More valve destruction Less valve destruction

Granulation tissue Present  Absent 

Comparison



• The aortic and mitral valves are the most
common sites of infection

• The tricuspid valve is a frequent target in the
setting of intravenous drug abuse.

• Vegetations may be single or multiple and may
involve more than one valve; they can erode
into the underlying myocardium to produce an
abscess cavity (ring abscess).



• Systemic emboli may occur at any time
because of the friable nature of the
vegetations.

• Because the embolic fragments contain large
numbers of virulent organisms, abscesses
often develop at the sites of such infarcts
(septic infarcts).



• Pathogenesis

 IE can develop on previously normal valves

Cardiac abnormalities predisposes to such 
infections:  

• Mitral valve prolapse.

• Bicuspid aortic valves. 

• Calcific valvular stenosis.

• Prosthetic heart valves.

• Sterile platelet-fibrin deposits at sites of jet 
streams

• RHD. 



Predisposing Host factors: 

• Neutropenia.

• Immunodeficiency. 

• Malignancy. 

• Therapeutic immunosuppression. 

• Diabetes mellitus. 

• Alcohol. 

• Intravenous drug.



• The causative organisms:

viridans Streptococci (oral flora; abnormal valve)

S. aureus (normal or abnormal valves; IV drug
abusers)

enterococci and the so-called HACEK group
(Haemophilus, Actinobacillus, Cardiobacterium,
Eikenella, and Kingella), all commensals in the
oral cavity.

 More rarely, gram-negative bacilli and fungi are
involved.

 In about 10% of cases, no organism can be
isolated from the blood ("culture-negative"
endocarditis).



• Clinical Features

• Fever is the most consistent sign of IE. 

• in subacute disease (particularly in the elderly)
fever may be absent, and the only
manifestations may be nonspecific fatigue,
weight loss, and a flulike syndrome.

• Splenomegaly is common in subacute IE.

• Acute endocarditis has a stormy onset with 
rapidly developing fever, chills, weakness, and 
lassitude. 



• Murmurs are present in 90% of patients with left-
sided lesions, but these may merely relate to the
pre-existing cardiac abnormality predisposing to
IE.

• Clinical findings due to microemboli are:
petechiae, hemorrhages under the nail bed, and
subcutaneous nodules in the pulp of digits.

• Diagnosis is largely made on the basis of positive
blood cultures, echocardiographic findings, and
other clinical and laboratory findings.



• Complications : 

• Glomerulonephritis due to glomerular
trapping of antigen-antibody complexes, thus
giving rise to hematuria, albuminuria, or renal
failure.

• Septicemia

• Arrhythmias

• Systemic embolization.



• Noninfected Vegetations

Nonbacterial Thrombotic Endocarditis

• Is characterized by the deposition of variably
sized masses of fibrin, platelets, and other
blood components on cardiac valves.

• The valvular lesions of NBTE are sterile and do 
not contain microorganisms. 

• Valvular damage is not a prerequisite for 
NBTE.



• Pathogenesis

NBTE typically occurs in the setting of 
hypercoagulable states:

• sepsis with disseminated intravascular 
coagulation, hyperestrogenic states, or 

• underlying malignancy, particularly mucinous
adenocarcinomas. 

Endocardial trauma is a predisposing factor. 



• Clinical Features 

• NBTE lesions can become clinically significant
by embolizing to the brain, heart, or other
organs.

• NBTE can also serve as a potential nidus for
bacterial colonization and thus the
development of IE.



• Libman-Sacks Endocarditis

• Refers to sterile vegetations that can develop
on the valves of patients with systemic lupus
erythematosus.

• These lesions occur because of immune
complex deposition and thus have associated
inflammation.



• Carcinoid Heart Disease

• Home work???


