
Valvular Heart Disease

Nattapun MD.







2 Atrioventricular (AV) valves 
◦ Mitral valve

◦ Tricuspid valve

2 Semilunar valves
◦ Aortic valve

◦ Pulmonic valve

4 Valves





Topic 

Aortic stenosis Vs     Aortic regurgitation

Mitral stenosis          Vs     Mitral regurgitation

Pulmonic stenosis     Vs     Pulmonic regurgitation 

Tricuspid stenosis     Vs     Tricuspid regurgitation



Aortic stenosis





Causes of AS by age

Passik CS, et al. Mayo Clin Proc 62: 199, 1987





Pressure 
overload

Diastolic 
dysfunction

Supply-demand 
mismatch



AS – Clinical manifestation

Symptoms

Angina pectoris : Supply-demand mismatch

Syncope : Excertional , Tachybradyarrhythmia

CHF : Diastolic HF

Other – IE, Arrhythmia 

Signs

Delayed carotid upstroke and small amplitude “ 
Pulsus parvus et tardus “

Sustained apex beat

Mid systolic murmur / thrill radiated to neck

S4 gallop

Gallavardin murmur



Aortic stenosis : Natural history

3 52





Auscultatory findings

S4 S1 S2 S3

A2 P2

Reduce LV 
compliance

Intensity decrease 
as LV function

Intensity decrease 
as AS progress

Murmur is systolic , harsh                       
at Rt. Upper sternal border                

Radiates to carotids                    
Peaks in early to mid-systole

until late in the course when it 
peaks later and is more intense

Poor LV systolic 
function

S2 decrease in intensity.       

May paradoxically split as 

severity increases                      

May become soft and 

single late in the course



Severe AS – Physical examination

➢Small pulse amplitude

➢S4 gallop from concentric hypertrophy

➢Late systolic murmur

➢Soft or absent A2

Not correlated with LV function



AS CXR

Prominence of ascending aorta from post-stenotic dilatation



Radiological findings



Aortic stenosis : severity

Indicator mild moderate severe

Jet velocity

(m/sec)

Less than 3 m/sec 3.0-4.0 Greater than 4.0

Mean gradient

(mmHg)

Less than 25 
mmHg 

25-40 Greater than 40

Valve area

(cm2)

Greater than 1.5 
cm2

1.0-1.5 Less than 1.0

Valve area index

(cm2 / m2 )

Less than 0.6

Bonow et al ACC/AHA VHD Guidelines: 2008 Focused Update Incorporated



Therapy for severe AS

Asymptomatic – F/U

Avoid strenuous activity

Symptomatic AS

AVR ( definitive Tx )

Palliative valvuloplasty ( high risk for 

surgery )

Transcatheter intervention -TAVI

Palliative medical therapy

Serial    echocardiogram

■ severe AS, an every year 

■ moderate AS, every 1 to 2 years 

■ mild AS, every 3 to 5 years



Medical Therapy

ATB → rheumatic AS. 

Systemic arterial hypertension → cautiously 

with appropriate agents.

no medical treatments proven to prevent 

or delay disease process





Aortic regurgitation



- IE

- Trauma

- Spontaneous   

prolapse                      

of aorta cusp

- Rheumatic

- Bicuspid

- IE

- Degenerative 

- Associated 

with VSD

Acute Chronic

Valve lesion

- Aortic 

dissection

- Trauma

- Acute aortitis

- Annulo aortic 

ectasia

- Marfan 

syndrome

- RA

- Syphilis

- AS

Acute Chronic

Root lesion

Aortic regurgitation





Clinical manifestation

History 

◦ Chronic AR ; asymptomatic

exertional dyspnea, orthopnea, 
PND, angina pectoris, 

palpitation , IE

◦ Acute AR ; sudden cardiovascular collapse, 
severe dyspnea, hypotension, 

pulmonary edema , IE



Aortic Regurgitation:
Physical Exam

Widened pulse pressure 
◦ Systolic – diastolic = 

pulse pressure

High pitched, blowing, 
decrescendo diastolic 
murmur at LSB 

Best heard at end-
expiration & leaning 
forward

Hands & Knee position

S1 S2 S1



Auscultatory findings

S4 S1S2 S3

A2 P2

A2 may be soft due to 
poor coaptation                               

P2 may be obcured by 
the murmur

S2 may be narrowly split 
or paradoxically split due 

to prolong systolic 
ejection time

Intensity 
decrease as LV 

function worsen

Murmur is early , diastolic , 
blowing , decrescendo at Lt. 

Upper sternal border

Severity correlates more with 
duration than intensity

Poor LV systolic 
function

LVH or poor LV 
compliance

Root lesion Valve lesion



Sitting up leaning forward

early diastolic murmur

To and fro murmur



Head bobbing with each heart beat

Systolic pulsation of the uvula

Popliteal cuff pressure >20 mmHg above brachial

Rapid distension and collapse of the arterial pulse

Capillary pulsations visible at the fingernail beds

To-and-fro bruit over the FA with artery compressed

Prominent systolic sounds over FA

Pulsations of spleen

Pulsations of liver

Pulsations of pupils

Pulsations of retinal arterioles

Pulsation of the cervix

Pulsations of blood vessels of the nasal mucosa

Air emerging from nostrils when mouth closed with 
systole

Rapid upstroke followed by quick collapse

De Musset 

Muller

Hill’s

Corrigan’s Pulse

Quinke’s

Duroziez’s

Traube’s

Gerhardt

Rosenbach

Landolfi

Becker’s

Shelley

Bozzolo

Drummond

Waterhammer 

Physical findingSign

Physical sign associated with Hyperdynamic 
pulse in chronic AR



Severe AR – Physical examination

➢Austin Flint murmur

➢Hill sign SBP in leg > arm than 60 mmHg

➢Bisferiens carotid pulse

➢Cardiomegaly /or LV heaving

➢Murmur more than 2/3 of diastolic period



CXR - AR

Enlarge root aorta and LV



Volume load

Pressure load



Aortic regurgitation : Investigation Echo 



Natural History of Aortic Regurgitation

Asymptomatic patients with normal LV systolic function
Progression to symptoms and/or LV dysfunction    Less than 6% per y

Progression to asymptomatic LV dysfunction Less than 3.5% per y

Sudden death Less than 0.2% per y

Asymptomatic patients with LV dysfunction
Progression to cardiac symptoms Greater than 25% per y

Symptomatic patients
Mortality rate Greater than 10% per y

Bonow et al ACC/AHA VHD Guidelines: 2008 Focused Update Incorporated



Acute severe AR

Tachycardia

Short diastolic murmur

Soft S2

Normal pulse pressure

Acute pulmonary edema / cardiogenic shock

Treatment

Diuretic , vasodilator , inotrope , surgery



Medical Therapy 

Augmentation 

in forward 

cardiac output 

Reduction in 

end-diastolic 

volume

Increase in 

ejection 

fraction

Acute

- sodium 

nitroprusside

- hydralazine 

- nifedipine

- felodipine

+

+

+

+

+

+

-

-

+

+

-

-

Chronic   

(1-2 yr)

- hydralazine  

- Nifedipine

- ACEI

+

+

+

+

+

+





Repair of aortic regurgitation caused by 
aortic root dilation

A, Remodeling of the aortic 

root with replacement of

all three aortic sinuses. 

B, Reimplantation of the 

aortic valve in patients with 

annuloaortic ectasia and 

aortic root aneurysm. 

C and D, Aortic annuloplasty 

in patients with annuloaortic 

ectasia.



Mitral stenosis



Etiology

Rheumatic : most common cause → ARF

Congenital
- Parachute mitral valve : single papillary muscle to which 
chordae to both leaflets attach
- Supravalvular mitral ring

Systemic diseases
- Carcinoid
- SLE
- RA
- Mucopolysaccharidosis
- Healed endocarditis
- Prior anorectic drug use
- Severe mitral annular calcification



DOE → PND 
→ orthopnea

Hemoptysis

Hoarseness →
Ortner’s 

syndrome

Thrombus 
formation and 
embolic events

AF

Chest pain →
Increase RV 

oxygen demand 

Long asymptomatic course



Auscultatory findings

OSS1 S2

A2 P2

P2 may be loud if 
pulmonary hypertension 

developed

Usually loud. Become 
softer with calcification 
and decreased leaflet 

motion

Presystolic 
accentuation if still in 

sinus rhythm

Low pitched  decrescendo 
rumbling murmur at apex

Severity correlates more with 
duration 

Normal split

S2-OS interval
< 80 msec –severe MS       

> 120 msec – mild MS



Mitral stenosis

left lateral decubitus

Bell, at the  apex

opening snap/ S2 split, 

diastolic murmur



Severe MS = long DRM,
short A2-OS,

loud P2, RVH



Natural history of untreated MS

MS not operated

MR not operated

absence of mitral 
valve disease

MR + MVR

MS + MVR

Horstkotte D , et al , Eur Heart J 12[Suppl 
B]:55, 1991



Natural Hx of MS

Overall 10 year survival rate of 
untreated MS   50-60%

no or minimal symptoms  80%                

Class 3-4                      15-20%

Develop AF                     25%               



• LAE or AF

• RVH in severe MS with pulmonary arterial hypertension

EKG - MS



CXR - MS

• LAE : increased carinal angle, double contour, prominence appendage 

• Calcific LA, MV

• Pulmonary trunk dilate

• Pulmonary venous congestion



Echocardiogram



Mitral stenosis : severity

Indicator mild moderate Severe

mean gradient

( mmHg)

Less than 5 5-10 Greater than 10

PA systolic 
pressure

( mmHg)

Less than 30 30-50 Greater than 50

Valve area

( cm2)

Greater than 1.5 1.0-1.5 Less than 1.0

Bonow et al ACC/AHA VHD Guidelines: 2008 Focused Update Incorporated



Medical Therapy: General

prophylaxis against rheumatic fever

more than a mild degree of MS → avoidance of unusual 

physical stresses

beta blockers or heart rate–regulating calcium channel blockers 

→ exertional symptoms with high heart rates

Salt restriction

Digitalis does not benefit patients with MS in sinus rhythm 

unless there is LV or RV dysfunction.

Bonow et al ACC/AHA VHD Guidelines: 2008 Focused Update Incorporated



Prevention of Systemic Embolization

Systemic embolization →10% to 20% of MS 

Bonow et al ACC/AHA VHD Guidelines: 2008 Focused Update Incorporated



Prevention of Systemic Embolization 
– AHA 2008

■ Class I
1. Anticoagulation in AF (paroxysmal, persistent, or permanent)
2. prior embolic event, even in sinus rhythm. 
3. left atrial thrombus.

■ Class IIb
1. asymptomatic severe MS and left atrial dimension greater 
than or equal to 55 mm by echocardiography.
2. severe MS, an enlarged left atrium, and spontaneous
contrast on echocardiography.

a 4- to 15-fold decrease in the incidence of embolic events 

with anticoagulation in these patients





PTMC



Mitral Regurgitation



Mitral valve anatomy

Anterior chordae Posterior chordae



Mitral valve apparatus                                                             
abnormality

1. Mitral valve leaflets

2. Mitral annulus

3. Chordae tendinae

4. Papillary muscle

Etiology

■ MVP

■ RHD

■ Infective endocarditis

■ Rupture chordae

■ Ischemic papillary                                                            
muscle dysfunction

■ Annular dilatation

■ HOCM

■ Trauma 

MR





MR

Symptoms

Dyspnea , Orthopnea , PND

Pulmonary edema

Fatique

Pulmonary hypertension

Right side failure

I.E

Systemic embolization in AF



Cardiac apex displacement

Diffuse precordium

Parasternal lift is observed in severe case with 
PHT

S1 decrease

Third heart sound

Mid systolic click in MVP

Physical examination - MR



Physical examination - MR

Holosystolic murmur

Murmur radiate along jet projection

Anterior jet : AML defect, PML prolapse

Posterior jet : PML defect, AML prolapse

Acute MR may not have murmur



Acute severe / Chronic severe MR

Acute MR Chronic MR

CHF +++ +/-

Heart size normal enlarge

S1 decrease Decrease/normal

murmur early systole holosystolic

EKG Normal LVH

CXR Normal heart size 

with pulmonary 

edema

cardiomegaly



Severe MR

Larger precordium

Diastolic rumble murmur without evidence of 
MS

S3 gallop 

RV hypertrophy

Right side failure



EKG - MR

◦ LAE, or AF(around 50% of cases)

◦ LVH 

◦ Ischemic MR may be showed evidence       
of infarction 



MR



Echocardiogram



Optimal timing of surgery in MR



Surgical treatment

Mitral valve repair : avoid prosthetic valve and conserve 
function of native valve

operative mortality 1-2%

more resistant to endocarditis than prosthetic valve

excellent longterm survival



Management

Acute MR
◦ Surgical correction, emergency surgery in acute 

severe MR but in AMI prefer 4-6 wks post AMI



Management 

Chronic MR

- Medical treatment, anticoagulant in MR 
with AF, no role of vasodilators except MR 
with LV dysfunction (ACEI, Beta-blocker)

- Surgical treatment, MV repair and MVR

No long term, large studies have demonstrated the use of 

vasodilator safely reduces or delays the need for surgery or 

improve outcome.







Evaluation of cardiac murmur

• Asymptomatic

• Symptomatic

Functional murmur

• Systolic murmur gr < 3/6

: Children, young adult

: Elderly - Aortic sclerosis

- Non-compliance aorta

Should be differentiate from AS



Pathologic murmur in asymptomatic

Diastolic murmur

Holo-systolic and late systolic murmur

Continuous murmur

Systolic murmur > 3/6

Murmur associate with abnormal cardiac 

findings



Symptomatic pt. with cardiac murmur

• Symptom and sign of CHF, myocardial 

ischemia or syncope

• Symptom and sign of IE or thrombo-

embolism.



Thank you


