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Valvular disease

►Mitral stenosis

►Mitral insufficiency (regurgitation)

►Aortal stenosis

►Aortal insufficiency (regurgitation)

►Tricuspidal stenosis

► Tricuspidal insufficiency (regurgitation)

►Pulmonary stenosis

►Pulomonary insufficiency (regurgitation)



Mi valve anatomy and area

Normal

• 4.0 – 6.0 cm2

Mild

• 1.5 – 2.5 cm2

• <5 mmHg 

Moderate

• 1.0 – 1.5 cm2

• 5-10 mmHg 

Severe

• <1.0 cm2

• >10 mmHg 



MiSt: Etiologies (cause of)

• Primary cause:

– Rheumatic Endocarditis is responsible for the 
majority of mitral stenosis

– Rheumatic endocarditis develops from 
rheumatic fever

– Rheumatic fever in childhood can emanate 
from the group B and A streptococcus (GAS) 
infection after a latent period of approximately 
3 weeks



MiSt: Streptococcus throat 

infections

• Beefy red throat with 

exudate

• Tender, anterior cervical 

lymph nodes

• Fever (104 degrees)

• Contagious



MiSt: Jones Criteria

• Formulated a criteria for the diagnosis of 

rheumatic fever and these criteria are still 

valuable. The most recent guidelines 

emphasize the diagnosis of initial attacks of 

rheumatic fever. Divided clinical and laboratory 

findings into major and minor manifestations is 

based on the diagnostic importance of a 

particular finding. 



MiSt: Jones - Major

• Carditis – Almost always 
associated with a murmur of 
valvulitis 
– (valvulitis) involving mitral and 

aortic valves and the chordae 
of the mitral valve is the most 
characteristic component of 
rheumatic carditis.

– Valvulitis causes the mitral 
valve to become narrowed, is 
the result of thickening, 
sclerosis, retraction, and 
distortion of the valve leaflets 
and chordae tendinea, along 
with commissural fusion



• Arthritis – usually 

larger joints such as 

the knees, ankles, 

elbows and wrists.

– The arthritis of 

rheumatic fever is 

benign and does not 

result in permanent 

joint deformity

MiSt: Jones - Major



• Chorea – Other terms 

(Sydenham’s chorea, or 

St. Vitus’ dance)

– Occurs in 20% of patients 

with rheumatic fever

– Characterized clinically by 

purposeless and 

involuntary movements, 

muscular in coordination 

and weakness, and 

emotional lability

MiSt: Jones - Major



• Eythema Marginatum

– Distinctive rash with 

pale centers and 

rounded margins

MiSt: Jones - Major



• Subcutaneous Nodules

– Firm, painless, freely movable nodules that 

measure 0.5 to 2 cm.

MiSt: Jones - Major



• Fever

• Increased CRP

• Arthralgia (not if arthritis)

• PR prologation (not if carditis)

• Previous rheumatic fever

Preceding GAS infection and

Either two major or 

one major and two minor criteria

MiSt: Jones - Minor



MiSt: Other etiologies

• Congenital (rare)

– Parachute mitral valve (part of Shone’s 

Complex)

– Shone’s Complex is a combination of left 

ventricular inflow and outflow tract obstruction

• Severe mitral annular calcification

• Prosthetic dysfunction



MiSt: Pathophysiology

• Since rheumatic carditis is the primary 

major manifestation of rheumatic 

fever, the valves are affected first

– Affects the leaflets tips and fuses 

the edges at the commissures.  

The leaflets become thickened, 

shortened because of increase 

vascularity because of infection.  

– This later precipitates scarring 

with age leaving the shape more 

“funneled” and “fish mouth” or 

“button holed”.



• Calcium deposits due to scarring on the 

commissars and it also can extend beyond 

into the valve ring, chordae and papillary 

muscles, matting and reducing the spacing 

between the chordae

• The entire apparatus becomes altered 

because of the increase in pressure in the 

atria

MiSt: Pathophysiology



• Congestion before MiVa

– Pressure overload of the LA

– Dilatation of the LA

– Atrial fibrillation – SVT

– Embolization

– Pulmonary congestion

– Dyspnoe

– Hemoptysis

– Tricuspidalization

MiSt: Symptoms-congestion



• Low LV-filling

– Low cardiac output

– Sympathoactivation

– Tachycardia

– Vasoconstriction

– Cynaosis (f. mitralis: cyanosis + erythema)

– Fatigue

MiSt: Symptoms-low output



MiSt: Dyspnea

• Noticeable first with exercise, emotional stress or 
infection, which requires an increase rate of flow across 
the mitral valve

• Atrial contractions are important for the maintence of an 
adequate transmitral blood flow.

• There is a rise in LA pressure due to a pressure overload 
in the LA (atrial fibrillation may be present)

• Atrial fibrillation can reduce diastolic filling time.

• The LA slowly empties and the time of this emptying 
increases resistance to the pulmonary veins and the 
compliance in the lungs (slow going out and things are 
backing up!)



MiSt: Dyspnea

• This may cause tachycardia

• Patients with MiSt do not tolerate a 
tachycardia well

• An increase in heart rate shortens diastole 
proportionally more than systole and 
hence reduces the time available for 
bloodflow across the mitral valve



• Patients who have severe MiSt and dyspnea on 
ordinary daily activity are at risk of developing 
frank pulmonary edema

• If MiIns is present, it will further increase 
pulmonary congestion and result in pulmonary 
edema

• Eventually the pressure will increase in the 
pulmonary vasculature and right ventricle

• The heart rate will increase which will further 
increase pulmonary congestion and result in 
pulmonary edema

MiSt: Dyspnea



MiSt: Ortner’s Syndrome

• Patient is horse 
because of the increase 
in LA pressure and 
enlargement on the left 
laryngeal nerve, 
enlarged 
traceobronchial nodes 
and dilated pulmonary 
artery



MiSt: Thromboembolism

• Embolization correlates with cardiac 

output, and atrial fibrillation (the lower the 

CO greater the tendency) directly related 

to patients age and size of the left atrial 

appendage

• 80% of the patients with mitral stenosis in 

whom systemic emboli develop are in 

atrial fibrillation



– Second common presenting symptom of MS 

– This develops due to pulmonary hemorrhage 

from a sudden rise in the left atrial pressure 

and rupture of the bronchi and notation of 

blood in the sputum. 

MiSt: Hemoptysis



MiSt: Pulmonary Hypertension

• Results from:
– Passive backward transmission (resistance) of the elevated LA 

pressure

– Pulmonary arteriolar constriction, which presumably is triggered 
by LA and pulmonary venous hypertension

– Organic obliterative (thickening) changes in the pulmonary 
vascular beds which may be considered to be a complication of 
long standing and severe MS

– In time PHTN results in right ventricular failure, with dilatation 
and hypertrophy of the RV and its annulus and secondary 
tricuspid and sometimes pulmonic regurgitation



MiSt: Auscultation

• Opening snap (OS) of the Mi after S2 - Ao closure (not if Mi is calcified)

• Low pitch diastolic rumble at the apex

• Pre-systolic accentuation (not in fibrillation)

• First heart sound (S1) is accentuated and delayed

S1                        S2   OS                                     S1 



MiSt: Differential diagnosis

• Left atrial tumor

• Left atrial ball thrombus

• Infective endocarditis

• Pulmonary compression

• Mitral annular calcification





MiIns: Etiologies (cause of)

– Rheumatic carditis damages the anterior or 
posterior leaf of Mi or chordae tendineae

– Myocardial infarction may damage the 
papillary muscle

– Dilatation of the LV dilates the Mi ring causing 
relative MiIns

– Prolaps of the Mi or congenital leaf defects



MiIns: Pathophysiology

• Regurgitant mitral valve functions in parallel with systolic 
flow across the aortic valve, the impedance to ventricular 
emptying is reduced (which means instead of slowing the 
process up, it increases the process)

• Consequently, MR enhances left ventricular emptying.

• Almost one half of the regurgitant volume is ejected into the 
left atrium before the aortic valve opens.

• The volume of MR depends on the impedance to LV 
emptying and is increased by hypertension and AS.

• Two categories in terms of how the heart is affected

– Acute

– Chronic



MiIns: Acute

• Disorders of the mitral annulus
– Infective endocarditis (ring abscess)

– Trauma (valve surgery)

– Paravalvular leaks (prosthetic valves)

• Mitral leaflet disorders
– Myxomatous degeneration

– Infective endocarditis (vegetations)

– Rheumatic heart disease

– Trauma

– Tumor



MiIns: Acute

• Rupture of chordae tendinea
– Idiopathic

– Myxomatous degeneration (MVP)

– Infective endocarditis

– Trauma (balloon valvuloplasty, blunt chest trauma)

• Papillary muscle disorder
– Coronary artery disease

– Acute global left ventricular dysfunction

– Infiltrative disease (amyloidosis etc.)

– Trauma (blunt chest trauma)



MiIns: Acute

• Primary prosthetic mitral valve disorders

– Porcine cusp perforation

– Porcine cusp degeneration

– Mechanical failure

– Immobilization of disk or ball due to thrombus



MiIns: Symptoms - Acute

• Sudden early systolic rise of atrial pressure, pulmonary 
edema and HF

• Pulmonary congestion and edema is due to increase in 
pulmonary venous pressure and is more significant in acute 
MiIns because the LA does not have time to react to a 
sudden bolus of blood washing back into it.  This is one 
major hemodynamic difference between acute and chronic 
MR

• The LA is usually normal in size with an there is little 
compliance associated with the LA



MiIns: Symptoms - Acute

• Depending on the preexisting compliance to the LA will 
determine the resultant signs and symptoms of the patient

• A large volume of regurgitation into a normal, noncompliant 
atrium results in high LA pressures.  The LV does not 
tolerate an acute volume load when compensatory 
mechanisms of dilation and hypertrophy do not have time to 
develop; LV diastolic and LA pressures increase markedly, 
the patient may suffer from pulmonary edema, marked 
elevation of pulmonary vascular resistance, and right heart 
failure



MiIns: Chronic

• Inflammatory

– Rheumatic heart disease

– Healed infective endocarditis

• Degenerative

– Myxomatous degeneration of leaflets

– Marfan syndrome

– Sclerosis and mitral calcification of valve and 
annulus



MiIns: Chronic

• Infective

– Infective endocarditis

• Structural

– Ruptured chorade tendineae due to infarct, trauma, 

MiVP, endocarditis

– Dilation of mitral valve annulus and LV cavity

• Congenital

– Cleft MiV or fenestrations

– Parachute MiV 



MiIns: Symptoms - Chronic

• There is a longer time interval from mild to end 
systolic rise

• Eventually with the decrease in cardic output, 
there is left ventricular failure because of a 
volume overload.

• The severity can be judged because of left atrial 
and ventricular enlargement at end diastolic 
dimensions due t stretching of the annulus and 
enlargement of the left ventricle during the 
pushing of large volumes of blood into the left 
ventricle.



• A mild degree of regurgitation produce little derangement in LV 
function

• Moderate and even severe MiIns, when chronic, may be surprisingly 
well tolerated for years

• In chronic severe MiIns, LV volume overload occurs as the refluxing 
blood in the LA returns to the LV during diastole. The LV becomes 
hyperdynamic (contracts more vigorously)

• The LA undergo compensatory changes to accommodate the 
volume overload

• Increases in LV and LA chamber size allow for accommodation of 
the regurgitant volume at a lower filling pressure that limits 
pulmonary congestion

MiIns: Symptoms - Chronic



• LA dilation can be mild to severe and 
predisposes to atrial fibrillation

• Prolonged LV volume overload results in LV 
contractile dysfunction and increased LV end-
systolic volume

• As this cycle continues, MiIns begets more 
MiIns, LV dilation continues along with an 
increase in LV filling pressures

• This hemodynamic changes eventually results in 
decreased cardiac output and pulmonary 
vascular congestion

MiIns: Symptoms - Chronic



• Congestion before MiVa

• All less pronounced than in MiSt

– Pressure overload of the LA

– Dilatation of the LA

– Atrial fibrillation – SVT

– Embolization

– Pulmonary congestion

– Dyspnoe

– Hemoptysis

– Tricuspidalization

MiIns: Symptoms-congestion



• Low LV-filling

– Low cardiac output

– Sympathoactivation

– Tachycardia

– Vasoconstriction

– Cyanosis 

– Fatigue

MiIns: Symptoms-low output



MiIns: Auscultation

• Alterations in the intensity of the first heart sound are common

• With severe MiIns the S1 may be diminished (MiV not closing)

• In severe cases S2 becomes audibly split in expiration and widely split 
during inspiration (increased venous return delays Pu closure)

• Patients with severe MiIns have a shortened LV ejection time because 
the LV “unloads” its contents more quickly than normal. This results in 
early closure of the aortic valve and a widely split S2

• An S3 is common in MiIns of hemodynamic importance and implies in 
severe cases in large volume of blood returning to the LV in early 
diastole and does not necessarily indicate LV failure

• If CHF or LV dysfunction is present, the S3 may reflect impaired cardiac 
function with LV dilation



• Thus, detection of an S3 in a subject with MiIns 
means one of two things:
– A large regurgitant volume and good function

– Depressed ejection fraction

• An S4 of LV origin is never a feature of chronic Mi 
disease.  The LA is dilated and complaint and 
unable to generate an atrial sound

• In acute MiIns, where the atrial is normal in size, 
and has a very high pressure and increased 
volume, an S4 is typical

MiIns: Auscultation



• Systolic murmur is the most prominent physical finding it 
is different than the systolic murmur of AoSt, TrIns

• In most cases the murmur commences immediately after 
the soft S1 and continues beyond and may obscure A2

• The holosystolic murmur of chronic MiIns is usually 
constant in intensity, blowing, high-pitched, and loudest 
at the apex with radiation to the axilla and left 
infrascapular area

• When the murmur is confined to late systole, the 
regurgitation is usually mild

MiIns: Auscultation



Aortic Valve



AoSt: Definition

• Disease in which progressive obstruction 

to LV outflow results in:

– pressure hypertrophy of the LV

– symptoms of angina, dyspnea, and syncope 

(classic triad)

– if untreated, will lead to death



Causes of Aortic Stenosis

• Supravalvular

• Subvalvular
– discrete

– tunnel

• Valvular
– congenital (1-30yrs old)

– bicuspid (40-60yrs old)

– rheumatic (40-60yrs old)

– senile degenerative (>70yrs old)



AoSt: Anatomy

Tricuspid (left) and Bicuspid (right) Aortic Valve.



AoSt: Severity

• Normal aortic valve area 2.5-3.5 cm2

• Mild stenosis 1.5-2.5 cm2

• Moderate stenosis 1.0-1.5 cm2

• Severe stenosis < 1.0 cm2

• Onset of symptoms

~ 0.9 cm2 with CAD

~ 0.7 cm2 without CAD



Severity Mean gradient,
mm Hg

Aortic valve
area, cm2

Mild <25 >1.5

Moderate 25-40 1.0-1.5

Severe >40 <1.0

Critical >80 <0.7

AoSt: Severity



AoSt: Supravalvular

• congenital abnormality in which ascending 

aorta superior to the aortic valve is 

narrowed

• rarest site of AoSt

• either a single discrete constriction or a 

long tubular narrowing



AoSt: Subvalvular

• Discrete seen in 10% of all pts with AoSt

• Can be secondary to a subvalvular ridge 

that extends into LVOT or to a tunnel-like 

narrowing of the outflow tract

• Aortic regurgitation frequently 

accompanies



AoSt: Valvular

• Accounts for most cases

• Cause of valve abnormality depends on 

age at presentation

• Teens to early 20’s - congenitally 

unicuspid or fused bicuspid valve

• 40’s to 60’s - calcified bicuspid or 

rheumatic disease

• 70’s and beyond - senile degeneration of 

valve with calcific deposits 



AoSt: Pathophysiology

• In adults with AoSt, obstruction develops 

gradually, usually over years

• LV adapts to systolic pressure overload through 

a hypertrophic process that results in increased 

LV wall thickness (normal chamber volume 

maintained)

• Eventually, LV cannot compensate for the long-

standing pressure overload and ventricular 

dilation and progressive decrease in systolic 

function



AoSt: Pathophysiology

1.  increase in afterload

2.  decrease in systemic & coronary blood flow from  

obstruction

3.  progressive hypertrophy



AoSt: Law of Laplace

LV Wall Stress  =  Pressure x Radius

2 x Thickness

Wall Stress  =  O2 Demand X HR



AoSt: Dyspnoe

• Exertional dyspnea is common, even when LVSF is 

preserved

• Diastolic dysfunction is common and result in increased 

LV filling pressures that are reflected onto pulmonary 

circulation

• Diastolic dysfunction occurs from prolonged ventricular 

relaxation and decreased compliance and is caused by 

myocardial ischemia, a thick non-compliant ventricle, 

and increased afterload



AoSt: Angina

• Exertional angina may occur in absence of 

epicardial coronary artery obstruction

• Pathophysiology here is related to 

mismatch of myocardial oxygen supply 

and demand due to

– high diastolic pressures

– decreased myocardial perfusion gradient

– increased myocardial mass



AoSt: Effort Syncope

• Secondary to inadequate cerebral perfusion

• During exercise TPR  so that more blood can get 
to the muscles, but CO cannot  in the case of AS

MAP(or BP) = CO x TPR

• Exercise can also cause both ventricular & 
supraventricular arrhythmias

• 2° Afib or calcification of the conduction system can 
lead to AV block

• Atrial kick is very important because A>E, therefore 
patients with AS who develop Afib can become 
severely symptomatic



AoSt: Clinical Presentation

• Asymptomatic but heart murmur detected 

on physical exam

• May have any one or all three exertional 

dyspnea, angina, syncope

• Occasionally pt with end stage aortic 

stenosis and LV dysfunction present with 

anasarca and cardiac cachexia



AoSt: Auscultation

• Paradoxic Splitting of S2 (late Ao closing)

• Absent/Soft A2 which leads to a soft S2

• S4 in early AoSt due to LVH/diastolic 
CHF

• S3 in late AoSt due to systolic CHF

• Ejection click with bicuspid valve



AoSt: Auscultation

• Systolic Ejection Murmur
– Radiating to carotids and interscapularly

– As AoSt worsens, murmur peaks 
progressively later (intensity, possible thrill)

– In severe AoSt, murmur may  as CO falls hence 
intensity is not a predictor of severity

– Gallivardin’s Phenomenon when AoSt is heard at 
the apex and may even sound holosystolic



AoSt: Murmur

S1                 S2                     S1                S2

Mild-Moderate Severe



AoSt: Critical

• In critical AS, with onset of systemic hypotension 

(either from medications or vasovagal reaction), 

coronary artery perfusion may decrease

• This increased myocardial oxygen 

supply/demand mismatch and results in 

myocardial ischemia

• This reduces forward cardiac output, aortic 

diastolic pressure decreases, which further 

decreases coronary perfusion



AoSt: Asymptomatic

• Controversial recommendations regarding 

valve replacement

• Some studies have shown increased 

mortality in asymptomatic pts while others 

have shown similar mortality to age-

matched normal adults

• Frequent reassessment for symptoms



Aortic insufficiency: Causes

• Rheumatic fever

• Atherosclerotic leaflets

• Bacterial endocarditis

• Syphilitic aortitis

• Relative in aortic aneurysm, Marfan sy



AoIns: Pathophysiology

• Pendelum blood volume (30-70% SV)

• Volume overload

• Excentric hypertrophy

• Increased work capacity (SV up to 300 ml)

• Tachycardia compensates the defect by 

reducing the duration of the diastole (thus 

good toleration of excercise)



AoIns: Pathophysiology



AoIns: Pathophysiology



AoIns: Symptoms

• Palpitations (high SV, tachycardia, ES)

• Musset (head movement), Quincke (capilary 

pulsations), Muller (uvula movement)

• Peripheral vasodilation (compensation to high 

SV)

– Vertigo, sweating, low tolerance of heat

• Syncope

• Angina pectoris

• Sudden cardiac death

• LV failure (stiffened LV)



AoIns: Ausculatation

• Attenuated S1 (early Mi closing does not 

contribute) and S2 (no Ao closing sound)

• Diastolic decrescendo murmur over the 

aorta

• If severe + apical rumble (Austin-Flint 

murmur) over apex



AoIns: Austin Flint Murmur

Due to the vibration of the anterior leaflet of the mitral valve 

as it is buffetted simultaneously by the blood jets from the left 

atrium and the aorta.



Tricuspid regurgitation 

Definition: incapacity of the tricuspid valve to close 

completely during systole, resulting in 

regurgitation of blood from the right ventricle to 

the right atrium.

Tricuspid valve structure: annulus, 3 leaflets, and 

chordae tendinae. It is larger than the mitral 

valve-lower pressure-, the annulus dilates in 

diastole and constricts during systole.    



TrIns: Etiology

• Primary TrV disease:
– Congenital:Ebstein anomaly

– Rheumatic, assoc. with mitral disease

– Infective endocarditis

– Iatrogenic: pacemaker wire trauma

– Degenerative:TrV prolapse

• Secondary TrV disease:
– RV dilatation

– Pulmonary hypertension

– Cardiomyopathies



TrIns: Symptoms

• Tr is not associated with any complaint until the 

late phases of the disease when RV dysfunction 

develops resulting in overt RV failure syndrome

• Symptoms: fatigue, right upper quadrant 

discomfort, hepatal congestion, oedema, 

ascites, dyspepsia

• Disappearance of dyspnea in LV failure is a bad 

sign: failure of the RV

• Auscultation: soft early or holosystolic murmur, 

augumented with inspiratory effort



Tricuspid stenosis

• Rare condition

• Etiology: rheumatic in most of the cases.

• Symptoms and general signs similar to those 

met in TrIns

• Venous pulsation

• Auscultation: low to medium pitched diastolic 

rumble with inspiratory accentuation, localized to 

the lower sternal border



Pulmonary valve disease

• Apart from congenital conditions is very rare

• Congenital: PV stenosis, Pulmonary atresia, 
Bicuspid valve, Infundibular (subvalvular 
pulmonary stenosis), Idiopathic dilatation of the 
pulmonary artery 

• Acquired: reheumatic, Infective endocarditis, 
carcinoid heart disease, pulmonary hypertension, 
iatrogenic-Ross operation



Pu: Symptoms

• Mild stenosis: systolic ejection click+early 
systolic murmur.

• Severity progresses the murmur gets louder and 
peaks later in systole. 

• In mild PuSt S2 is splitted with dealyed 
pulmonary component, but with further widening 
in inspiration

• In severe PuSt- SP2 becomes softer, even 
inaudible, and the murmur encompasses the 
aortic component

• In PuIns high-pitched proto- and meso-diastolic 
murmur over the Pu (Graham-Steel)



Common Murmurs

Systolic Murmurs

• Aortic stenosis

• Mitral insufficiency

• Mitral valve prolapse

• Tricuspid insufficiency 

Diastolic Murmurs

• Aortic insufficiency

• Mitral stenosis

S1                       S2                                        S1



Congenital Heart Disease



The Heart



Normal Cardiac Blood Flow



83



Congenial Heart Disease

• Obstructive Congenital Heart Lesions 

(without shunt or cyanosis)

• Congenital Heart Lesions that INCREASE 

Pulmonary Arterial Blood Flow

• Congenital Heart Lesions that DECREASE 

Pulmonary Arterial Blood Flow 



Obstructive Congenital Heart 

Lesions

• Impede the forward flow of blood and 

increase ventricular afterloads

• Aortic Stenosis

• Coarctation of the Aorta

• Pulmonary Stenosis



Aortic Stenosis

• Valvular Aortic Stenosis

• Subvalvular Stenosis

• Supravalvular Aortic Stenosis

• Asymmetric Septal Hypertrophy (Idiopathic 

Hypertrophic Subaortic Stenosis)



Valvular Aortic Stenosis

• Most common type, usually asymptomatic 

in children

• May cause severe heart failure in infants

• Prominent left ventricular impulse, narrow 

pulse pressure

• Harsh systolic murmur and thrill along left 

sternal border, systolic ejection click



Valvular Aortic Stenosis

• Predominantly in males

• Thickened, fibrotic, malformed aortic 

leaflets

• Fused commissures

• Bicuspid aortic valve



Coarctation of the Aorta

• Absent or weak femoral 

pulses

• Systolic pressure higher in 

upper extremities than in 

lower extremities; diastolic 

pressures are similar

• Harsh systolic murmur 

heard in the back



Coarctation of the Aorta

• Males twice as frequently as females

• 98% of all coarctations at segment of aorta 

adjacent to ductus arteriosus

• Produced by both an external narrowing 

and an intraluminal membrane

• Blood flow to the lower body maintained 

through collateral vessels

• Pre-ductal/post-ductal



Pulmonary Stenosis

• No symptoms in mild or moderately severe 

lesions

• Cyanosis and right-sided heart failure in 

patients with severe lesions

• High pitched systolic ejection murmur 

maximal in second left interspace

• Ejection click often present



Pulmonary Stenosis



Congenital Heart Lesions that INCREASE 

Pulmonary Arterial Blood Flow

• Atrial Septal Defect

• Complete Atrioventricular Canal

• Ventricular Septal Defect

• Patent Ductus Arteriosis

• Total Anomalous Pulmonary Venous 

Connection

• Truncus Arteriosus



Atrial Septal Defect

• Acyanotic; 

asymptomatic, or 

dyspnea on 

exertion

• Right ventricular lift

• Fixed, widely split 

second heart 

sound



ASD: Pathophysiology and Diagnosis

• Pathophysiology

– Left to Right Shunt

• Inefficient recirculation of good blood through 

pulmonary arteries.

– May not manifest symptoms and may be found later 

in life.

– If defect is significant, may cause problems later in life 

due to inefficiencies.

• Diagnosis

– Murmur

– Echocardiography



Atrial Septal Defect

• Average life expectancy reduced because 

of right ventricular failure, dysrhythmias, 

and pulmonary vascular disease

• Surgical closure is recommended



Atrial Septal Defect



Atrial Septal Defect



Complete Atrioventricular Canal

• Heart failure common in 

infancy

• Cardiomegaly, blowing 

pansystolic murmur, other 

variable murmurs

• Deficiencies of both atrial 

and ventricular septal 

cushions and 

abnormalities of both 

mitral and tricuspid valves



Complete Atrioventricular Canal



Complete Atrioventricular Canal

• Partial and complete AV canal defects 
frequently accompany Down’s syndrome

• Early surgical correction

• Reconstruction of the AV valves and 
closure of the septal defects by a single or 
double patch technique



Ventricular Septal Defect

• Asymptomatic if defect 

is small

• Heart failure with 

dyspnea, frequent 

respiratory infections, 

and poor growth if 

defect is large

• Pansystolic murmur 

maximal at the left 

sternal border



Ventricular Septal Defect



VSD: Pathophysiology & Diagnosis

• Pathophysiology

– May be isolated or associated with other 

congenital cardiac defects.

– With normal PVR:

• LEFT TO RIGHT SHUNT

– With elevated PVR (RDS):

• RIGHT TO LEFT SHUNT

• Diagnosis

– Echocardiography



Ventricular Septal Defect

• Often one component of another more 

complex congenital heart lesion

• Heart is enlarged and lung fields are 

overcirculated

• Many of the defects will close 

spontaneously by age 7-8 years



Pathophysiology - PDA

• With a drop in pulmonary arterial pressure 

(reduction in hypoxic pulmonary vascular 

constriction), blood will flow through PDA.

– LEFT TO RIGHT SHUNT

• Increased pulmonary blood flow may lead to 

pulmonary edema.

– Reduced blood flow to all postductal organs

• NEC

• If pulmonary artery pressure rises above Aortic 

pressure, blood will move in the other direction.

– RIGHT TO LEFT SHUNT



Patent Ductus Arteriosis

• Murmur usually systolic, sometimes 

continuous, “machinery”

• Poor feeding, respiratory distress, and 

frequent respiratory infections in infants 

with heart failure

• Physical exam and echocardiography



Patent Ductus Arteriosis

• Indomethacin, a prostaglandin E1 inhibitor 

may close a PDA

• Surgical treatment after one week, by 

ligation, clipping, or division



Total Anomalous Pulmonary 

Venous Connection
• Pulmonary veins do not make a direct 

connection with the left atrium.

• Blood reaches the left atrium only through an 

atrial septal defect or patent foramen ovale.

• Pulmonary congestion, tachypnea, cardiac 

failure, and variable cyanosis.



Total Anomalous Pulmonary 

Venous Connection

• Diagnosis by cardiac catherization or 

echocardiography

• Operative repair in all cases



Truncus Arteriosus

• Single large vessel overrides the 

ventricular septum and distributes all the 

blood ejected from the heart

• Large VSD is present



Truncus Arteriosus



Truncus Arteriosus

• Corrective operation with a valved conduit 

between right ventricle and pulmonary 

vessels

• Conduit will need to be changed as child 

grows but likelihood to develop pulmonary 

vascular disease is greatly reduced



Congenital Heart Lesions that DECREASE 

Pulmonary Arterial Blood Flow

• Tetralogy of Fallot

• Transposition of the Great Arteries

• Tricuspid Atresia

• Ebstein’s Anomaly



Tetralogy of Fallot

(1) Pulmonary stenosis

(2) VSD of the 

membranous portion

(3) Overriding aorta

(4) Right ventricular 

hypertrophy due to 

shunting of blood



Tetralogy of Fallot



Tetralogy of Fallot

• Addition of an atrial septal defect falls in 

the category of Pentalogy of Fallot

• Hypoxic spells and squatting

• Cyanosis and clubbing



Transposition of the Great Arteries

• Aorta from right ventricle, 

pulmonary artery from left 

ventricle

• Cyanosis from birth, hypoxic 

spells sometimes present

• Heart failure often present

• Cardiac enlargement and 

diminished pulmonary artery 

segment on x-ray



Transposition of the Great Arteries

• Anatomic communication must exist 

between pulmonary and systemic 

circulation, VSD, ASD, or PDA



Transposition of the Great Arteries



Tricuspid Atresia

• Tricuspid valve is completely absent in 
about 2% of newborns with congenital 
heart disease

• Blood flows from right atrium to left atrium 
through foramen ovale

• Early cyanosis



Tricuspid Atresia

• Repair consists of shunt from right atrium 

to pulmonary artery or rudimentary right 

ventricle (Fontan procedure)



Ebstein’s Anomaly

• Septal and posterior leaflets of the 

tricuspid valve are small and deformed, 

usually displaced toward the right 

ventricular apex

• Most patients have an associated ASD or 

patent foramen

• Cyanosis and arrhythmias in infancy are 

common



Ebstein’s Anomaly

• Right heart failure in half of patients

• Operative repair with tricuspid valve 

replacement


