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Objectives

• Understand the basic anatomical considerations of pulmonary 
valve stenosis (PS)

• Define fetal imaging goals for PS

• Recognize aspects of PS anatomy on shared PS fetal imaging 
cases

• Discuss prenatal and postnatal management and outcomes
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Anatomy of  PS

• Subvalvar, valvar, supravalvar

• Valvar: 6 anatomic subtypes!
• Doming 42%
• Unicommissural 16%
• Bicuspid 10%
• Tricuspid 6%
• Hypoplastic annulus 6%
• Dysplastic 19%

• Dysplastic: markedly thickened, redundant leaflets (Noonan 
syndrome)



Anatomy of  PS

• Post-stenotic dilation of the main pulmonary artery (high velocity 
flow jet through the narrowed pulmonary valve)

• Tricuspid regurgitation (high RV pressure)

• Dilated right atrium (elevated RV filling pressures)

• RV hypoplasia

• Coronary sinusoids (absence of significant TR, connections 
between the hypertensive RV and developing coronary 
circulation; more common in pulmonary atresia)



Associated Lesions

• Tetralogy of Fallot

• Double outlet right ventricle or d-transposition of the great 
arteries

• Ventricular septal defect

• Tricuspid atresia or stenosis

• Ebstein

• Congenitally corrected transposition of the great arteries



Frequency and Genetics

• Isolated PS: 7-12% of patients with CHD

• Including associated lesions: PS occurs in 25-30% of patients

• Associated genetic syndromes:

• Neurofibromatosis

• LEOPARD syndrome

• Noonan syndrome

• William syndrome (supravalvar PS)



Prenatal Evaluation

• PV Doppler: Peak velocity of >1 m/sec across PV is abnormal

• Flow within the ductus arteriosus (may be reversed)

• RV size, hypertrophy, function

• TV size and function, tricuspid regurgitation

• Main and branch pulmonary arteries
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Prenatal Management

• Mild to moderate PS: well tolerated in utero

• Severe: need for neonatal intervention

• Serial evaluation: PS may progress over the pregnancy

• Most fetuses tolerate a vaginal delivery

• Prostaglandin recommendation

• Inadequate antegrade PV flow

• Reversal of flow in the ductus arteriosus



Fetal PS Intervention

Pro (critical PS)

• Prevent fetal hydrops

• Ensure biventricular 
circulation

• Proposed indications: 
• Impending hydrops
• Decreased LV function
• Marked flow reversal in DV
• IVC pulsations
• Restrictive PFO

Con

• Most fetuses with PS have an 
adequately sized RV and 
achieve biventricular 
circulation

• Procedural risk to mother and 
fetus



PS Cases
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Delivery Planning

• Most fetuses tolerate a vaginal delivery

• C-section

• Critical PS and impending hydrops

• LV dysfunction

• Restrictive PFO

• Prostaglandin recommendation

• Inadequate antegrade PV flow

• Reversal of flow in the ductus arteriosus



Postnatal Management

• Depends on the severity of the obstruction

• Mild to moderate PS: newborns discharged home with 
outpatient cardiology follow-up

• Severe and/or critical PS

• Cyanotic newborns

• Prostaglandin

• Neonatal intervention: most often catheter intervention with 
pulmonary balloon valvuloplasty (subvalvar or hypoplastic 
annulus – surgical intervention)



Postnatal Echo
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PS Outcomes

• Effective balloon dilation in over 90% of patients

• Surgical intervention is uncommon

• Isolated PS: outcomes are excellent!

• Possible pulmonary valve replacement in the future

• Natural history studies have not included prenatal findings so 
predictions for a fetus with PS is challenging



Conclusions:

• Newborns requiring inpatient pulmonary balloon 

valvuloplasty were more likely to have:

• Left to right or bidirectional ductus arteriosus 

flow

• 3rd trimester fetal echo peak PV velocity >3.0 

m/sec

• PV velocity increases from 1st fetal echo to 3rd

trimester fetal echo

• High 1st fetal echo PV velocity

• 3rd trimester fetal echo is good predictor of initial 

postnatal PV velocity
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Thank you!
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