
VALVE DISORDERS 

S3 

Origin 

Aortic and 
pulmonary 

closing 

Loud Soft Split 

Mitral stenosis 
Tricuspid stenosis 

Pre-excitation  
(short diastolic filling time) 

Tachycardia (as per pre-excitation) 

Mitral regurgitation 
LBBB (delayed systole) 

1st degree heart block 
(long diastolic filling time) 

MI (poor contractility) 

RBBB (as one ventricle commences systole 

later than the other) 
S1 

Mitral and 
tricuspid 
opening 

Hypertension 
Congenital aortic stenosis 
Pulmonary hypertension 

Aortic regurgitation 
Aortic valve calcification 

MI (poor contractility) 

Normal splitting: as LV finishes first 
Increased splitting: as RV takes longer 
      Pulmonary stenosis 
      RBBB 
      VSD (L→R shunt) 
      Mitral regurgitation 
Fixed splitting: ASD 
Reversed splitting: as LV finishes last 
      Aortic stenosis 
      LBBB 
      Coarctation of aorta 

S2 

Tightening of 
papillary muscles 

at end of rapid 
diastolic filling; 
mid-diastole; 
gallop rhythm 

Left / right ventricular failure (occurs in 15-20% MI and implies failing myocardium) 
Aortic regurgitation 
Mitral regurgitation 

VSD 
PDA 

S4 

Reflected atrial 
wave from stiff 
left ventricle; 
late diastole 

Aortic stenosis 
Pulmonary stenosis 

Acute mitral regurgitation 
Hypertension and pulmonary hypertension 

MI 



Aortic 

Regurg 

Valve Murmur Other findings Cause 

Harsh ejection systolic 
murmur radiating to 

neck + ejection sound 

JVP normal unless CCF (may be prominent a wave) 
Slow rising carotid pulse 

Forceful and sustained apex beat 
Palpable systolic thrill 

Reverse split S2; S4 
LVH / strain on ECG 

Congenital biscupid valves 
Degenerative calcific valves 

Rheumatic valves 

Aortic  

Stenosis 

Decrescendo early  
diastolic murmur 

May also be systolic 
murmur due to large 

stroke volume 

Wide pulse pressure 
Quinke’s sign (pulsation of nail bed) 

Traube’s sign (prominent femoral pulse) 
Duroziez’s sign (murmurs over femorals) 

Collapsing pulse 
JVP normal unless CCF 

Water hammer, Corrigan’s carotid pulse 
Forceful, unsustained, displaced apex beat 

Soft S1; S3 
LVH / strain on ECG 

Congenital bicuspid valves 
Rheumatic valves 

Endocarditis (most common cause of 

acute insufficiency) 
Aortic dissection 

Hypertension 
Marfan’s syndrome 

VSD 
Syphilis 

Mitral 

Regurg 

Low pitched murmur + 
opening snap 

Malar flush 
JVP normal unless CCF 

Tapping apex beat 
Diastolic thrill 

Loud S1 
Narrow pulse pressure 

P mitrale, RAD, RV strain on ECG 

Rheumatic valves 
Congenital 

Mitral 

Stenosis 

Pan-systolic murmur 
(late systolic with  

systolic click if prolapse; 
worse with Valsalva and 

standing) 

Thready pulse 
JVP normal unless CCF 

Forceful, unsustained apex beat 
Heave 

Soft S1; S3 

Mitral valve prolapse 
Rheumatic valves 
Cardiomyopathy 

Papillary muscle dysfunction 
LVF 

Connective tissue diseases 

PDA 

Late systolic murmur 
(increased with Valsalva 
and standing, decrease 

with squatting) 

Jerky, sharp pulse 
Double / triple apex beat 
Prominent a wave on JVP 

HOCM 

Machinery murmur 
(harsh systolic murmur 

if large) 

If large: 
Collapsing pulse 

Wide pulse pressure 
LVH on ECG 

- 

- 

VSD 

L → R shunt 
Mid-systolic murmur 
(due to flow across  
pulmonary valve); if 
large, mid-diastolic 

murmur (due to flow 
across tricuspid valve) 

Wide / fixed split S2 
P pulmonale, RVH, RBB on ECG 

ASD 

(PFO) 

Pan-systolic murmur; 
mid-diastolic murmur 

Displaced apex beat 
Palpable thrill 

LVH and RVH on ECG 

Congenital (25% population) 

Congenital 

Co-

arctation 

of aorta 

Mid-systolic murmur 
Hypertension 

Radio-femoral delay 
- 


