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DIAGNOSIS:

Absent Pulmonary Valve Syndrome

Note: The majority of this document addresses Tetralogy of Fallot (TOF) with absent
pulmonary valve (APV), which accounts for ~92% of fetal diagnoses with absent
pulmonary valve. Unless specifically mentioned, these data do not apply to rare
variants.

Incidence (1-9)

e 1/100,000 live births
e 1% of CHD and 15-20% of TOF diagnosed prenatally

e 0.2-1% of CHD and 2.5-6% of TOF diagnosed postnatally (due to fetal
loss/termination)

Subtypes (1-9)

¢ Most commonly seen in association with TOF

e In 8-17% occurs with intact ventricular septum (IVS), most commonly with
associated tricuspid stenosis/atresia and right ventricular myocardial
abnormalities

e Even more rarely occurs in association with tricuspid valve dysplasia, double-
outlet right ventricle, unbalanced atrioventricular septal defect, or absent aortic
valve

Available Fetal Interventions

None

Fetal Imaging Predictors of Postnatal Interventions/Outcomes (2, 6-9, 14)

e Echocardiographic hallmarks of TOF/APV include a dysplastic or rudimentary
pulmonary valve with severe pulmonary insufficiency, right ventricular dilation,
and severe branch pulmonary artery dilation
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Pulmonary artery dilation is a constant feature after 20-22 weeks but may be
absent before this time

First trimester diagnosis may depend on identification of a ventricular septal
defect, abnormal aortic arch situs, to-fro flow in the ductal arch, or reversed flow
in the ductus venosus, umbilical artery, or middle cerebral artery

Left ventricular (LV) dysfunction is an independent predictor of fetal demise and
may progress over gestation

Right ventricular (RV) dysfunction is an independent predictor of overall mortality
Other factors associated with prenatal and postnatal mortality that do not change
significantly through gestation: mediastinal shift [related to airway obstruction
and abnormal lung development], LV/RV dilation, increased CT area ratio,
hydrops, pericardial effusion, tricuspid valve regurgitation, and Doppler
abnormalities (decreased tricuspid inflow duration/cardiac cycle length [marker of
diastolic dysfunction], increased pulmonary valve forward to reverse velocity time
integral (VTI) [less pulmonary valve insufficiency], decreased aortic valve VTI,
decreased MCA pulsatility indices, abnormal ductus venosus flow pattern, and
lower cerebroplacental ratio [CPR])

Pulmonary artery diameters do not appear to correlate with outcome but in one
small series a higher pulmonary valve to aortic valve ratio predicted mortality (14)
Factors associated with fetal demise: hydrops, pericardial effusion, LV or RV
systolic dysfunction, tricuspid valve regurgitation, mediastinal shift, moderate or
severe RV dilation, and any LV dilation

Prognosis (6-8, 14, 17-22)

Therapies
o Available therapies and resulting outcomes depend on the subtype and
may vary significantly by center
o Most require respiratory and/or hemodynamic support in the first 24 hours
of life

Survival
o Perinatal risk factors for mortality include respiratory distress at birth,
presence of a genetic syndrome, and presence of hydrops
o Earlier gestation and lower birth weight at delivery are associated with
postnatal mortality
o 64% overall survival for prenatally diagnosed fetuses with intention to treat
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o 9-14% in utero death (with prenatal intention to treat) in largest series
= Hydrops and higher mortality more common in the first trimester
= Late mortality between 26 and 38 weeks
o 70% survival for liveborn infants (15% die before surgery; 9% die with
neonatal surgery; remainder die before or after late surgery) in a recent
US multicenter series (6); mortality risk is highest in the perinatal period
o 92% 10-year survival in 2 recent series
o Freedom from re-intervention:
= 62% at 10 years with freedom from pulmonary artery intervention
83% and from pulmonary valve replacement 74% in one series (17)
= 89% at 10 years in another series (18)
o Underlying single-ventricle physiology strongly predicted need for heart
transplantation

e Hospital LOS

o Available therapies and resulting outcomes, including hospital length of
stay, depend on the subtype and may vary significantly by center

¢ Neurodevelopmental outcomes

o Up to 50-60% with learning differences in 2 small series; half of those had
a genetic syndrome

Associated Problems (2; 6-8; 10-16; 21-22)

e Chromosomal abnormalities
o Abnormal karyotype in ~35-45% of fetuses
o 22911 most common (15-50%); look for absence of the thymus
o Trisomy 13, trisomy 18, Alagille’s syndrome, and other chromosomal
microdeletions have been reported

e Extracardiac abnormalities
o Airway abnormalities

= 40% of infants have perinatal respiratory distress postnatally

= Secondary to compression of mainstem bronchi by dilated branch
pulmonary arteries and segmental arteries “entwining and
compressing” their associated bronchi; associated
tracheobronchomalacia, abnormal bronchial development, air trapping,
and potential ventilator dependence
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= No prenatal predictors of severity of airway abnormalities (pulmonary
artery size is not predictive)

= Respiratory complications may persist after surgical repair with need
for long-term ventilation in up to 30%

= Early neonatal ventilator dependence may predict mortality
independent of the cardiac surgical result

o CNS, genitourinary, gastrointestinal, musculoskeletal and craniofacial
abnormalities (8-16%; as high as 51% in series with first trimester
diagnoses)

e Cardiac associations

o Ductal agenesis is common in TOF/APV (80%)

o Ductal persistence is associated with a poorer prognosis (associated with
biventricular dysfunction); more common in the first trimester and
associated with discontinuous branch pulmonary arteries

o Intact ventricular septum associated with tricuspid stenosis/atresia and
myocardial abnormalities carries a poorer prognosis due to associated RV
dysfunction; in APV/IVS the ductus arteriosus is usually present with
normal branch pulmonary artery dimensions; coronary arteries may be
markedly abnormal (14)

o Right aortic arch

o Abnormal cardiac axis with leftward rotation (80-90%)
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