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Abstract: Absent Pulmonary valve syndrome (APVS) or congenital absence of pulmonary valve is a rare conotruncal 

anomaly in which the pulmonary valve is absent, dysplastic or rudimentary. It can be isolated or associated with tetralogy of 

Fallot and has a favourable to guarded postnatal outcome according to the associations. In this case report, we discuss an 

interesting case of APVS with postnatal correlation. Methods: Detailed USG including fetal echocardiography was performed 

on an ultrasound machine using appropriate presets. The abdominal and cardiac situs were normal. Segmental evaluation of the 

fetal heart along with color and spectral doppler was performed. Results: The fetus had the typical features of APVS, with a 

dilated pulmonary artery and branches, a subaortic ventricular septal defect, overriding of the aorta, and agenesis of ductus 

arteriosus. There was typical to and fro flow noted on color and spectral Doppler imaging representing forward stenotic and 

retrograde regurgitant flow. Postnatal Echocardiogram confirmed our antenatal findings. Though the baby underwent surgical 

correction, he succumbed due to the effects of multiorgan dysfunction and the underlying chromosomal defect. Conclusions: A 

dedicated fetal echocardiography around 22 weeks can accurately diagnose the condition due to its typical features of dilated 

main and branched pulmonary arteries, absent /dysplastic pulmonary valves with color and spectral doppler revealing features 

of stenosis and insufficiency. However the outcome of fetuses in APVS with additional anomalies is guarded due to the heart 

defect itself, respiratory complications and associated chromosomal abnormalities. 
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1. Introduction 

APVS is a rare conotruncal anomaly in which the 

pulmonary valve is absent, dysplastic or rudimentary [1, 2]. 

In 30% of cases, the ductus arteriosus (DA) is absent, the 

pulmonary annulus is stenotic allowing to and fro blood flow 

across the dysplastic pulmonary valve, leading to severe 

dilatation of the pulmonary trunk and its branches. The 

dilated main pulmonary artery and the branches gives rise to 

the Bow tie sign. [3] Association with 22q11 microdeletion in 

APVS is also noted. [4] The presence of DA causes severe 

pulmonary regurgitation leading to congestive heart failure 

and fetal loss. [5] Severely dilated pulmonary arteries and 

associated cardiomegaly cause bronchial compression 

resulting in bronchomalacia. This leads to respiratory 

compromise at birth and chronic obstructive lung disease 

later in life. Thus APVS is associated with significant 

perinatal morbidity and mortality. [6] 

APVS is classified in two categories: (a) Absent 

pulmonary valve with VSD also known as Fallot type (b) 

Absent pulmonary valve with intact ventricular septum also 

known as Non Fallot type. Widely accepted theory for Fallot 

type APVS is that agenesis of DA contribute to the 

aneurysmal dilatation of the main and the branched 

pulmonary arteries. [7]. In non-Fallot type APVS, since the 

DA is present, aorta and main pulmonary artery 

accommodate bulk of increased flow, thus sparing the 

branched pulmonary arteries. 

Prenatal APVS accounts for 15–20% of all fetuses with 

TOF and 0.2–0.4% of all congenital cardiac defects [8]. Due 

to the rarity of APVS, information on the clinical 

presentation and outcome of prenatally diagnosed cases is 
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scarce. Large fetal case series report fetal and postnatal 

survival rates of < 20%. The high loss rate was related to 

pregnancy termination, fetal heart failure, respiratory disease 

and chromosomal abnormalities [9, 10]. 

2. Case Report 

33 years old G3P1L0A1 in a nonconsanguineous marriage 

was referred to us in view of abnormal cardiac findings by 

ultrasound at 36 weeks of GA. Her previous baby had 

TOF/pulmonary atresia and succumbed three weeks after birth. 

No genetic evaluation of the baby or the parents was done. 

A detailed USG along with fetal echocardiogram was done. 

Cardiac and abdominal situs were normal. Systemic and 

pulmonary venous drainage appeared normal. Cardiomegaly 

was noted. Atrioventricular and ventriculoarterial concordance 

was noted. Chamber asymmetry (Right > Left) with subaortic 

type VSD was noted. [Figure 1] DA was absent. Grossly 

dilated main pulmonary artery (PA) and branched pulmonary 

arteries [Figure 2] with dysplastic pulmonary valve [Figure 3] 

giving rise to the typical ‘bow tie’ appearance was noted. 

Doppler interrogation across pulmonary valve showed severe 

stenosis [Figure 4] with PSV 0f 250cm /sec. To and fro flow 

across the pulmonary valves indicating pulmonary valve 

stenosis with regurgitation was also noted. A diagnosis of TOF/ 

APVS /Absent DA was made. 

 

Figure 1. Basal 4 chamber view. Cardiomegaly with Chamber asymmetry 

(Rt>Lt) Note the VSD. 

 

Figure 2. Dilated Main, right and left pulmonary arteries, “Bow-Tie sign”. 

 

Figure 3. Dilated PAs with dysplastic pulmonary valve. 

 

Figure 4. High pressure gradient of 250cm/sec across pulmonary valve. 

In view of cardiac anomaly in the previous pregnancy and 

the recurrence of same in the current pregnancy, the 

association of chromosomal /genetic syndromes were 

explained to the couple. Possible intrauterine complications 

such as congestive heart failure and fetal hydrops and the 

importance of detailed postnatal genetic evaluation of the 

baby was also stressed upon. Pediatric cardiology and 

neonatology consults were sought. 

A male baby of 2.25 kg was delivered by term LSCS, who 

cried soon after birth with APGAR scores of 7 & 8 at 1 & 5 

minutes respectively. The heart rate was 60 bpm, had good 

perfusion and was maintaining saturation of 70-80% off 

oxygen. Postnatal ECHO findings were: Right ventricular 

hypertrophy and dilatation, perimembranous VSD with 75% 

aortic override, dysplastic pulmonary valve with pressure 

gradient of 55mmHg across the pulmonary valve and 

pulmonary regurgitation. Main pulmonary artery, left and 

right pulmonary arteries were dilated (RPA > LPA). Features 

were suggestive of TOF with absent pulmonary valve 

syndrome, thus confirming the antenatal diagnosis. 

Postnatally though the baby did not require acute care, 

subsequently he developed arrhythmias along with signs of 

hypoparathyroidism & hypocalcemia and was suspected to 

have Velocardiofacial syndrome. Microarray analysis 

confirmed microdeletion of chromosome 22q11. 2. 

(Velocardiofacial syndrome). 

The baby was readmitted on the 23
rd

 day with respiratory 

failure, was intubated and put on mechanical ventilation. X-
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ray evaluation showed asymmetric lungs with mechanical 

obstruction of left bronchus and compensatory hyper 

inflation of left lung. He underwent Pulmonary arterioplasty 

the next day, but sadly succumbed 2 weeks postsurgery due 

to low cardiac output and multiorgan dysfunction. 

3. Discussion 

APVS can be suspected when we image absent/dysplastic 

pulmonary valves with malaligned VSD and associated 

echocardiographic findings like aneurysmal dilatation of 

pulmonary arteries and the branches appearing as ‘bow tie’ or 

‘balloon’ like hypoechoic shadow.[3] The presence of both 

stenotic and regurgitant Doppler gradient at the pulmonary 

annulus differentiates APVS from uncomplicated TOF. 

According to current consensus, there are three variants of 

APVS: the predominant type of APVS with TOF and 

agenesis of the DA; and two rare non TOF variants including 

APVS with an intact ventricular septum and a patent DA, and 

APVS with an intact ventricular septum and membranous 

tricuspid atresia. [11] 

Pulmonary complications are more commonly seen in 

Fallot type of APVS due to the large aneurysmal pulmonary 

arteries causing bronchomalacia and if untreated leads to 

death due to intractable right heart failure. In the non Fallot 

type, intrauterine hydrops and fetal death occurs in 7-15% 

during the second half of gestation. If they survive delivery, 

early cardiorespiratory failure can occur if not surgically 

intervened. Surgical treatment includes closure of VSD and 

pulmonary arterioplasty done in early infancy. 

An interstitial deletion on chromosome 22 and associated 

CATCH syndrome (cardiac anomalies, abnormal facies, 

thymic hypoplasia, cleft palate, and hypocalcemia) have been 

reported in fetuses with Fallot type APVS. [7] 

According to the study by Razavi et al [6] in 2003, among 

20 cases of APVS, 6 neonates died even after surgery, and 

only 3 survived more than 1 year suggesting poor surgical 

results for APVS than comparable variants with tetralogy of 

Fallot. [12] Furthermore, the prognosis was not significantly 

affected by whether the disease is diagnosed prenatally or 

postnatally and none of the echocardiographic variables, 

including pulmonary valve annulus, right pulmonary artery 

diameter and cardiomegaly, was a significant predictor of 

neonatal respiratory distress and adverse outcome. [13] 

Later in 2013, a single centre study by Wertaschnigg et al 

reported that prenatally detected isolated APVS with absent DA 

had improved survival rates of > 80% in liveborn infants with 

active postnatal care. (10) as compared to; their counterparts 

with additional anomalies. However our baby inspite of having a 

successful surgery succumbed and this explains the bad outcome 

of APVS with additional anomalies. 

A systematic review of 36 articles done by Abuhamad et al 

in 2015 compared the postnatal outcomes, genetic testing 

results, and sonographic findings in 3 subtypes of tetralogy of 

Fallot and inferred that the survival rates in TOF with APVS 

is significantly less than TOF with pulmonary stenosis.[14] 

In Gottschalk’s study (2017) where a retrospective analysis 

of 40 fetuses over a period of 13 years was done, there were 

only 27.5% survivors. However they noted that APVS with 

isolated TOF and agenesis of the DA has a better outcome 

of >80% than those with additional anomalies which was 

comparable to the study by Wertaschnigg et al. Patency of the 

DA, reversed flow in ductus venosus, umbilical artery or 

middle cerebral artery, and hydrops/increased nuchal 

translucency thickness were significantly associated with 

non-survival. [11]  

4. Conclusion 

There is updated evidence that agenesis of DA is essential 

for the survival in fetuses with TOF and APVS. With a patent 

DA, the increased volume load precludes the survival of fetus 

with APVS beyond the early second trimester. Mid trimester 

scan has a low detection rate in diagnosing APVS, probably 

owing to the incomplete expression of the full disease 

spectrum. But a dedicated fetal echocardiography around 22 

weeks can accurately diagnose the condition. Though APVS 

with isolated TOF and agenesis of DA has a better prognosis 

with low morbidity with adequate postnatal care, the 

outcome of the fetuses with APVS with additional anomalies 

is poor because of respiratory distress, the heart defect itself 

and associated chromosomal abnormalities. 
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