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What is a severe pulmonary stenosis ?:

Mild Moderate Severe

Peak velocity m/s <3 3-4 >4

Peak gradient <36 36-64 > 64

Baumgartner et al, Eur J Echocardiography (2009) 10, 1–25

AHA ACC guidelines valve disease,2008 
2008
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Balloon valvotomy is recommended for asymptomatic patients with a domed pulmonary valve and a peak 
instantaneous Doppler gradient greater than 60 mm Hg or a mean Doppler gradient greater than 40 mm Hg 
(in association with less than moderate pulmonic valve regurgitation). 

I B

Balloon valvotomy is recommended for symptomatic patients with a domed pulmonary valve and a peak 
instantaneous Doppler gradient greater than 50 mm Hg or a mean Doppler gradient greater than 30 mm Hg 
(in association with less than moderate pulmonic regurgitation). 

I C

Surgical therapy is recommended for patients with severe PS and an associated hypoplastic pulmonary 
annulus, severe pulmonary regurgitation, subvalvular PS, or supravalvular PS. Surgery is also preferred for 
most dysplastic pulmonary valves and when there is associated severe TR or the need for a surgical Maze 
procedure. 

I C

Balloon valvotomy may be reasonable in asymptomatic patients with a dysplastic pulmonary valve and a 
peak instantaneous gradient by Doppler greater than 60 mm Hg or a mean Doppler gradient greater than 40 
mm Hg. 

IIb C

Balloon valvotomy may be reasonable in selected symptomatic patients with a dysplastic pulmonary valve 
and peak instantaneous gradient by Doppler greater than 50 mm Hg or a mean Doppler gradient greater 
than 30 mm Hg. 

IIb C

Pulmonary stenosis:

AHA ACC guidelines GUCH, 2008
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Balloon valvotomy is not recommended for asymptomatic patients with a peak 
instantaneous gradient by Doppler less than 50 mm Hg in the presence of normal 
cardiac output. 

III C

Balloon valvotomy is not recommended for symptomatic patients
with PS and severe pulmonary regurgitation

III C

Balloon valvotomy is not recommended for symptomatic patients
with a peak instantaneous gradient by Doppler less than
30 mm Hg. 

III C

Pulmonary stenosis:

AHA ACC guidelines GUCH, 2008
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Symptomatic patients: intervention if 

– PG> 64/60 mmHg Mean: > 40 mmHg

– selected pts 50 mmHg (US)

Asymptomatic patients: intervention if 

PG > 80 mmHg (TR: >4.3m/s) (EU)

PG > 60 mmHg/40 (US), 

no intervention if PG<50 mmHg

EU: consider symptoms RV function, arythmia if lower gradient.

Pulmonary stenosis:
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• 4 features:

• VSD (non-restrictive)

• Overriding aorta (but ,50%)

• RVOTO : infundibular,valvular, or 
(usually) a combination of both, with or 
without supravalvular or branch PA 
stenosis

• RVH.

• 6-11% all cardiopathies

Tetralogy of Fallot:
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Tetralogy of Fallot:

Annals of surgery 1955, 142:418 - 442
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But…..
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Nollert et al , JACC 1997;30: 1374-1383
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Long term FU Tetralogy:
Surgery « patch » 

RV outflow tract

Pulmonary regurgitation

« well tolerated »
RV Dilatation 

Reduced exercise capacity

Heart Failure

Arythmia

Interaction RV/LV
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PR and RV dilatation:

Redington et al , Br Heart J 1988;60: 57-65 Davlouros et al ,JACC2002;40: 2044-2052
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PR and risk of arythmias:

RV pressure 
>60 mmHg

Tric Reg         
> moderate

Pulm Reg       
> moderate
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Gatzoulis et al , Lancet 2000;356: 975-981
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Guidelines:

Pulmonary valve replacement is indicated for severe pulmonary regurgitation and symptoms or decreased 
exercise tolerance.

I B

Pulmonary valve replacement is reasonable in adults with previous tetralogy of Fallot, severe pulmonary 
regurgitation, and any of the following:
a. Moderate to severe RV dysfunction. (Level of Evidence: B)
b. Moderate to severe RV enlargement. (Level of Evidence: B)
c. Development of symptomatic or sustained atrial and/or ventricular arrhythmias. (Level of Evidence: C)
d. Moderate to severe TR. (Level of Evidence: C)

IIa C

Surgery is reasonable in adults with prior repair of tetralogy of Fallot and residual RVOT obstruction 
(valvular or subvalvular) and any of the following indications:
a. Residual RVOT obstruction (valvular or subvalvular) with peak instantaneous echocardiography 

gradient greater than 50 mm Hg. b. Residual RVOT obstruction (valvular or subvalvular) with RV/LV 
pressure ratio greater than 0.7. 

b. Residual RVOT obstruction (valvular or subvalvular) with progressive and/or severe dilatation of the 
right ventricle with dysfunction. 

c. A combination of multiple residual lesions (eg, VSD and RVOT obstruction) leading to RV enlargement 
or reduced RV function. 

IIa C

AHA ACC guidelines GUCH, 2008
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Tetralogy of Fallot :

ESC guidelines GUCH, 2010
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TOF exercise capacity:

Giardini et al, Am J Cardiol 2007;99: 1462-1467
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PVR usefull to reduce RV dimensions?

PVR

Reduce PR

 RV diastolic volume 

 Systolic LV  function

 QRS width

 symptoms

Cavalcanti et al , JACC 2013;62:2227-2243



TOF RV dilatation:

< 160 ml/m2
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When ?
• Huge dilatation > 160 (150) ml/m2 RV EDVI no recuperation

Rv dimension and function

• Lower limit ? 140 ?, 150 ? ???

• Other aspect: 

– Pulmonary pressure

– Pulmonary branch

– RV function ?

TOF RV dilatation/Function :
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Effect of PVR on arythmias:

Thierrien et al , Circ 2001;103: 2489-2494
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• Indication for interventions in pulmonary valve disease are
less well defined than for other valve disease.

• If there is threshold quite well defined for valve stenosis, the
question remain frequently open for pulmonary regurgitation.

• One part of problem is related to assessment of RV dilatation
and function and the lack of knowledge of functional recovery
of the RV

Conclusion:


