
240 © 2020 Indian Journal of Radiology and Imaging | Published by Wolters Kluwer ‑ Medknow 

Fallot type of absent pulmonary valve 
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Abstract

Absent pulmonary valve syndrome (APVS) is a rare congenital cardiac malformation characterized by absent, dysplastic, or 
rudimentary pulmonary valve leaflets in association with other cardiac anomalies. It has an incidence of 3‑6% in cases of tetralogy 
of Fallot (TOF) and 0.2‑0.4% of live‑born infants with congenital heart disease (CHD). Absent pulmonary valve leads to dilated 
main pulmonary artery; presenting as a pulsatile, paracardiac cystic lesion on antenatal ultrasound (USG). We report a case of 
this rare anomaly in association with ventricular septal defect (VSD), TOF, and left axis deviation of heart detected at 23 weeks 
of gestation.

Key words: APVS; IUGR; pulmonary valve; TOF; VSD

case report

Introduction

Absent pulmonary valve syndrome (APVS) is a 
complex congenital cardiac syndrome first described by 
Cheevers in 1847.[1] It comprises of absent, dysplastic, 
or rudimentary pulmonary valvular leaflets with 
resultant regurgitation leading to dilatation of the main 
pulmonary arteries (MPAs) and branch pulmonary 
arteries (PAs).[2‑4]

APVS is typically considered as a subgroup of tetralogy 
of Fallot (TOF). It is classified on the basis of presence 
or absence of ventricular septal defect (VSD) and 
features of TOF into Fallot type and non‑Fallot type of 
APVS.[5,6] The incidence of APVS is rare as it accounts for 
3‑6% of cases of TOF and 0.2‑0.4% of live‑born infants 
with CHD.[5,7]

Case Report

A 23‑year‑old primigravida presented for scheduled 
prenatal USG scan. USG revealed a single fetus of about 
23 weeks’ gestation.

Findings

On grayscale
•	 The grayscale scan revealed abdominal situs solitus (liver 

on the right side and fundic bubble on the left side) with 
left cardiac axis deviation. The fetus also had a pulsatile 
para cardiac cystic lesion that prompted us to perform 
dedicated fetal echocardiography.

•	 The thymus appeared mildly hypoplastic with fetal 
IUGR and oligohydramnios.
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Hypoplasia of the left lung was noted with an approximately 
2.5 × 2.5 cm hyperechoic lesion in the right hemi thorax 
receiving supply from the right PA. Other systems were 
unremarkable [Figure 6].

Based on the above imaging findings, a diagnosis of 
Fallot type of APVS was made. Karyotyping was offered 
for further evaluation but was refused by the patient. 
Patient counseling was done regarding the possibility of 
intrauterine (congestive heart failure and fetal hydrops) and 
neonatal complications (respiratory distress) and the need 
for multistage surgery. The patient opted for termination 
of pregnancy, however, autopsy of the fetus was not 
performed on patient request.

Discussion

Fallot type of APVS is the commonly seen type of APVS, 
while the non‑Fallot type is the uncommon one.[5]

Despite having different morphology, they share common 
features, namely – rudimentary, dysplastic, or absent 
pulmonary valve; dilated MPA with or without dilatation 
of its branches; to‑and‑fro flow at the site of the absent 

Figure 2: Five chamber view: Ventricular septal defect (VSD) [on right] 
with overriding of aorta [on left]

Figure 4: Color Doppler: To and fro movement along the pulmonary 
valve (PV) as a sign of stenosis and severe insufficiency

•	 On fetal echocardiography, the following observations 
were made:
• Apical four‑chamber view appeared abnormal with 

dilated right ventricle (RV). The RV was seen to 
open into the pulsatile cystic lesion, which was thus 
confirmed to be the dilated MPA along with the right 
and left PAs. Assessment of the pulmonary annulus 
failed to reveal pulmonary valve (PV) echoes. Thus, 
the RV dilatation was attributed to volume overload 
from the insufficient PV. The ductus arteriosus was 
also not visualized despite an extensive targeted scan 
for its demonstration. An echogenic focus was noted 
in the left ventricle (LV) [Figure 1]

• The five‑chamber view revealed VSD with overriding 
of aorta and non‑dilated aortic root [Figure 2]

• Three vessel trachea view revealed massive dilatation 
of MPA, right and left PAs [Figure 3]

• The aorta was seen arising from the LV
• Sub‑aortic VSD was seen
• The superior and inferior vena cava drained normally 

into the right atrium. Atrioventricular concordance 
was noted with normal tricuspid and mitral valves.

On color and spectral doppler
•	 To‑and‑fro flow across the PV (a sign of stenosis and 

severe insufficiency) and the dilated PA was observed 
during systole and diastole of the RV [Figure 4]

•	 High velocities were recorded across PV annulus (PSV 
190.4 cm/sec) [Figure 5]

•	 Aliasing was noted at the site of VSD on color Doppler 
study.

Figure 1: Apical‑4 ‑chamber view: Dilated right ventricle [on right] and 
an echogenic focus (EF) in the left ventricle (LV) [on left]

Figure 3: Three vessel trachea view: Massive dilatation of main 
pulmonary artery [on right] with non‑dilated aorta and right and left 
pulmonary arteries [on left]
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pulmonary valve and systolic pressure gradient across 
narrowed pulmonary valve.[5]

The Fallot type of APVS additionally has VSD, aortic 
overriding and ductal agenesis, which was first emphasized 
by Emmanoulides et al.[8]

As per few studies, most of the cases presenting with an 
intact ventricular septum commonly reveal a patent ductus 
arteriosus, with relatively small PAs and associated tricuspid 
atresia.[6,9] According to these studies, free communication 
between ventricles and aorta results in reduced atrial blood 
flow with increased ventricular end diastolic pressure, 
which may affect the cardiac function and development of 
the atrioventricular valve. Yeager et al. also suggest that in 
the presence of a VSD, these changes affect both ventricles, 
thereby resulting in a poor prognosis, as seen in our case.[6] In 
case of intact interventricular septum, these changes were 
restricted to the right ventricle.

The dilated PA morphology has been classified into two 
types[10]:
•	 Balloon type ‑ bulbous expansion of the PA with 

indistinct bifurcation into bilateral PA
•	 Clover type ‑ bulbous expansion of the PA with dilation 

of each of the bifurcated PA.

Kawazu et al. in their study found that the patients with 
balloon type of PA morphology were likely to require 
mechanical ventilation and had a poorer prognosis than 
patients with clover type of morphology.[10]

A grossly dilated PA can cause compression of the 
tracheobronchial tree and the esophagus, obstructing normal 
amniotic fluid circulation resulting in polyhydramnios, 
which is an indicator of poor prognosis.[11] Our patient did 
not show any polyhydramnios.

Volpe et al. found that neonatal bronchomalacia was a 
significant indicator of poor postnatal prognosis with 
cardiomegaly and marked branch pulmonary dilatation in a 
fetus with APVS indicating a high probability of occurrence 
of bronchomalacia.[12]

Fallot type of APVS has been associated with 22q11.2 
microdeletion.[13‑15] It has been found that presence of 
thymic abnormality (hypoplasia or aplasia) combined 
with intrauterine growth restriction (IUGR) associated 
with additional aortic arch anomalies had greater 
than 90% sensitivity and 100% specificity for this 
microdeletion. [15] Our fetus had thymic hypoplasia 
and features of IUGR without additional aortic arch 
abnormalities and hence was suspected to have 22q11.2 
microdeletion.

Hypoplasia of the left lung with a hyperechoic lesion on the 
right lung region, which is seen supplied by the right PA 
was also noted. We suspected it to be either a sequestered 
lung or secondary to bronchial atresia. As autopsy was 
refused by the patient, a conclusive diagnosis of pulmonary 
abnormality was not achieved. Magnetic resonance 
imaging (MRI) was also suggested for confirmation of these 
findings, however, this non‑invasive modality could not be 
availed due to the poor financial status of the patient.

In our patient, the fetus had a grave prognosis as ductal 
agenesis and a large VSD were present resulting in pressure 
changes in both ventricles with severe pulmonary arterial 
dilatation and early cardiac failure. The diagnosis was 
obtained on antenatal USG and echocardiography at the 
relatively early stage of 23 weeks of gestation. These findings 
were consistent with the findings reported in previous 
studies describing Fallot type of APVS.

Figure 5: Spectral Doppler: High velocities across pulmonary valve 
annulus. Velocity 190.4 cm/sec Figure 6: Hyperechoic lesion on the right lung region which is supplied 

by the right pulmonary artery
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Although few studies have revealed positive outcome after 
surgery,[2,16] Fallot type of APVS generally has a poorer 
outcome.[12,17,18]

Conclusions

A paracardiac cystic, pulsatile lesion in the fetus should 
alert the sonologist to the possibility of APVS. Classification 
into Fallot and non‑Fallot type of APVS is important as 
the prognosis of former is poorer than latter. Presence of 
accessory findings like polyhydramnios and pulmonary 
hypoplasia indicate a poorer outcome. Soft markers like 
thymic abnormality (hypoplasia or aplasia) and/or IUGR 
associated with additional aortic arch anomalies need to be 
searched for in conotruncal anomalies to rule out 22q11.2 
chromosomal microdeletion.
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