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Anatomy of the pulmonary valve: the pulmonary valve is a three leaflet structure, anatomically similar to the aortic valve. The 

pulmonic valve structure is however thinner because of the lower pressures in the right than in the left heart system.  

PULMONARY STENOSIS 

Pulmonary stenosis can be a result of: 

 Congenital PS- Pulmonary stenosis is most commonly a congenital defect, often associated with other congenital 

heart disorders and presenting in infancy or childhood. Congenital PS Can be at the valve level, sub-valvular, or 

supra-valvular 

 Previous rheumatic fever  

 Carcinoid syndrome. 

 Noonan’s syndrome- pulmonary stenosis is present in approximately 20% of patients with Noonan’s syndrome  

 Tetralogy of Fallot- pulmonary stenosis is well recognised with F4 (which also comprises RVH, overriding aorta 

and VSD) Alagille’s syndrome, a genetic, multisystem disorder affecting the liver and kidneys, as well as the heart. 

Echo assessment of PS:  

1. Colour Doppler aliasing level: comparing the colour Doppler side by side to 

the 2D image (off colour) helps to localize sub- or supra-valvular stenosis by 

localizing the precise position of aliasing, which corresponds to the position of 

stenosis. HPRF helps localize stenosis level if the velocity is not too high.  

2. Peak systolic PA pressure gradient (∆Pmax)- the most reliable method to 

ascertain the severity of valve stenosis. Use multiple views (the PLAX RV 

outflow view and the PSAX AV level, modified 5CV, subcostal SAX). The CW 

Doppler trace of forward flow through the pulmonary valve will give the peak systolic PA velocity (Vmax), which 

relates to peak systolic PA pressure gradient (∆Pmax) via the simplified Bernoulli equation: ΔP = 4× (Vmax)2. If peak 

velocity in the RVOT is >1.0 m/s, use the full Bernoulli equation for greater accuracy: ΔP = 4× (V2
2 – V1

2). In 

general Vmax > 4 m/s. indicates severe PS. Remember: PA pressure gradient equal the difference between PASP 

and RVSP. Therefore, in presence of PS, PASP = RVSP – PS gradient = (TR gradient + RAP) – PS gradient. 

3. Functional valve area by continuity equation: use PW Doppler for RVOT velocity (be aware of subvalvular 

stenosis). Measure RVOT diameter (difficult and may be easier using TOE). Use CW Doppler for transvalvular 

gradient. This method is not frequently used due to difficulties in RVOT measurement. 

AreaPV = AreaRVOT x VTIRVOT ÷ VTIPV.  

AreaPV = [3.14 (½ RVOT diameter)2] x VTIRVOT ÷ VTIPV 

4. Features of M-mode in pulmonary valve stenosis: in most cases where motion is normal, only the anterior leaflet 

of the pulmonic valve can be depicted on M-mode. This leaflet moves posteriorly and remains opened during 

systole. At end diastole, with right atrial contraction, the right ventricular pressure approaches the pulmonary 

arterial end-diastolic pressure, resulting in posterior motion of the pulmonic valve (A-wave) 

a) Valvular pulmonary stenosis → exaggerated atrial contraction motion → Exaggerated pulmonary valve A 

wave 

b) Infundibular pulmonic valve obstruction → Systolic fluttering of the pulmonary valve 

 

  

Normal pulmonary valve (PV) 

motion. The A-wave, corresponding to 

right atrial systole. 

Valvular pulmonary stenosis → 

exaggerated atrial contraction motion → 

Exaggerated pulmonary valve A wave 

Infundibular pulmonic valve 

obstruction → Systolic fluttering of the 

pulmonary valve 

Consequence of PS severity: Severe PS → RVH, RV dilatation, RA dilatation, TR and dilated PA 
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PULMONARY REGURGITATION 

A trace amount of pulmonary regurgitation, in the absence of any structural heart disease, is a common finding in 

normal individuals. More significant pulmonary regurgitation can be the result of: 

 Rheumatic valve disease 

 Infective endocarditis 

 Idiopathic dilatation of the pulmonary annulus 

 Pulmonary artery dilatation (e.g. In pulmonary hypertension) 

 Carcinoid syndrome 

 Congenital absence of one or more cusps 

 Pulmonary valvuloplasty 

Echo assessment of pulmonary regurgitation: Pulmonary regurgitation can be assessed by colour and CW Doppler.  

Diastolic flow reversal (origin of the regurgitant flow) in main PA: 100% 

sensitivity to detect severe PR, but has low specificity. If limited to the main PA, 

it correlates with moderate PR 

 

 

Diastolic flow reversal (origin of the regurgitant flow) in PA branch: More 

specific for severe PR, especially if holodiastolic, which can be confirmed by 

PW Doppler showing holodiastolic flow reversal (sample volume at the level of 

the RPA branch). 

 

 

 

Ratio of proximal jet width to RVOT diameter at PV annulus level 

(RVOT2): Jet width > 50–65% of PV annulus is a sensitive sign of severe PR, 

but has rather low specificity  

 

 

Ratio of vena contracta to RVOT diameter at PV annulus level (RVOT2) is probably a more accurate method 

than the jet width to evaluate PR severity by colour Doppler. Ratio > 50-65 is indicative of severe PR 

 

 

PR index = duration of regurgitation / entire duration of diastole x 100  

PR index > 77% suggests haemodynamically significant PR) as ssessed with colour 

M-mode or CW Doppler imaging. But this is also affected by diastolic properties 

of RV and pulmonary artery pressure. 
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Pressure half time (using CW Doppler in PSAX RVOT view): PHT < 100 ms is a fairly sensitive index to predict 

severe PR, although less sensitive than PA diastolic flow reversal or PR jet width. If RV has a restrictive physiology, 

PHT is 'falsely reduced' 

Consequences:  

 Significant PR leads to high pulmonary anterograde volume (by CW Doppler) due to relative (not true) pulmonary 

stenosis. 

 The LVOT and RVOT VTI values should be quite dissimilar, with much higher expected values for RVOT.  

 Significant PR leads to RV dilatation and RV volume overload (septal flattening in diastole), and can cause RV 

dysfunction and symptoms and signs of right-sided heart failure.  

Remember: 

 PR jet velocity can be used to calculate diastolic PA pressure.  

 Peak PA velocity is not used to calculate the systolic PA pressure because in pulmonary hypertension, there is no 

gradient between the RV and PA (assuming the PV is normal), but only between the RV and RA. 

Severity of pulmonary regurgitation:  

 Mild Moderate Severe 

Jet size Narrow <1.0 cm Intermediate Wide large 

Diastolic flow reversal (origin of the regurgitant 

flow)  

 Limited to the main 

PA 

In PA branch 

Ratio of proximal jet width to RVOT2 diameter   > 65 

Ratio of VC to RVOT2   > 65 

PR index (%)   > 77 

Regurgitant fraction (%) <40 (MR/AR < 

30) 

40–60 (MR/AR 30-50) >60 

(MR/AR>50) 

CW jet density Soft Dense Dense 

CW jet deceleration rate Slow Variable Steep 

VTIRVOT/VTILVOT ↑ ↑↑ ↑↑↑ 

Hints: 

 Carcinoid heart disease is caused by metastatic carcinoid tumour to the liver, secreting 5-HT or serotonin 

products that affect right heart valves but are degraded in the lungs and do not therefore affect the left-sided valves 

(unless there is a right to left shunt). The TV is thickened and immobile in this condition. 

 Right-sided valves are more at risk of endocarditis in IV drug abusers. 

 


