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Case Report
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Abstract

Absent pulmonary valve syndrome with an intact ventricular septum (APVS with IVS) is a rare congenital heart defect that is
associated with a high perinatal mortality. Most fetuses can hard to survive without inotropic support or heart transplantation due
to the severe respiratory dysfunction, heart failure and serious infections resulting from tracheobronchial compression and right
ventricular dilation. Almost one-third of the patients opted for a termination of pregnancy. The etiology of APVS patients is still
unknown. Previous research only noted an enhancement in the long-term survival of APV'S with tetralogy of Fallot patients over
the past decade. However, the timeliness of surgical intervention and survival status in APVS with IVS patients remains unclear.
In our case, we described a 27-year-old patient with a rare combination of the rudimentary pulmonary valve, intact ventricular
septum and absent superior vena cava who successfully developed biventricular physiology without any medical intervene. And
he received a timely pulmonary valve implantation in our centre to prevent further right ventricular dysfunction. Thus, we
highlighted that biventricular circulation can be successfully achieved in this rare subtype of APVS with IVS patients. However,
more multicentre studies and lifelong follow-up are required to determine the timeliness for pulmonary valve surgery to avoid
over-dilatation of the right ventricle in APVS with IVS patients.
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1. Introduction

Absent pulmonary valve syndrome (APVS) is an uncom-
mon congenital heart defect usually associated with tetralogy
of Fallot (TOF). APVS can present as an “isolated APVS”
without TOF, characterized by biventricular physiology with
a normal tricuspid valve annulus and either a normal or dilated
right ventricle. Additionally, single-ventricle physiology
condition is correlated with an underlying presence of tricus-

pid atresia or stenosis, along with right ventricular hypoplasia.
[1, 2] APVS with an intact ventricular septum (IVVS) or a small
ventricular septum are rare subtypes of APVS and are asso-
ciated with a high perinatal mortality. [3] Based on data from
the foetal echocardiography database, the average gestational
age for diagnosis can be as early as 21.5 weeks of gestation. [1]
Out of the APVS cases, APVS with IVS accounts for only
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7.5%to 25%, yet previous studies show a heart transplanta-
tion-free survival rate of just 20%. [4] Patients with APVS
with VS typically have a patent ductus arteriosus (PDA), and
a large PDA could lead to tracheobronchial compression. [5]
The combination of tracheobronchial compression and right
ventricle dilation postnatally can result in respiratory dys-
function, heart failure, and severe infections for patients. [6].

Moreover, approximately 35% of the patients whose foe-
tuses were prenatally diagnosed with APVS on ultrasound
imaging opted for a termination of pregnancy. [5] With the
improvement of postnatal care and intervention, the survival
rate of patients born with APVS has increased from 20% to
80% [7].

Nevertheless, the impact of timely surgical intervention on
long-term survival in patients with APVS and IVS remains
uncertain. Moreover, symptoms are known to differ depend-
ing on each individual case.

Therefore, we recounted a rare case of the subtype, APVS
with IVS in a patient with a combination of congenital heart
defects, including an absent superior vena cava and pulmo-
nary valve leaflets, as well as an IVS. Furthermore, this novel
case was reported on, because the patient had a surprisingly
long-term survival and underwent a timely pulmonary valve
implantation.

2. Case Presentation

A 27-year-old male patient was admitted to our hospital
with palpitations, as well as resting and exertional dyspnoea
for a period of approximately 8 months. Chest pain, cyanosis,
and lower limb oedema were absent. On admission, his pe-
ripheral oxygen saturation was 100%. In addition, an arterial
blood gas analysis revealed that the partial pressures of oxy-
gen and carbon dioxide, total haemoglobin, and haematocrit
were 89.4 mm Hg, 33.9 mm Hg, 131.4 g/L and 38.4%, re-
spectively. Although he did not have a family history of car-
diovascular disease, he was diagnosed with APVS with IVS
and tricuspid regurgitation at the age of 18. Nonetheless, no
medical or surgical intervention had been performed, as his
symptoms had been mild.

Murmurs were heard in the second intercostal space to the
left of the sternal border during auscultation, both during
systole and diastole. The electrocardiogram indicated atrial
fibrillation, partial right bundle branch block, right ventricular
hypertrophy, and abnormal T-wave changes. The presence of
a pulmonary embolism was excluded by computed tomo-
graphic angiography. Transthoracic echocardiography re-
vealed an IVS and concordant atrioventricular and ventricu-
lo-arterial connections. A PDA was not found in our patient.
Considerable dilatations of the right atrium (RA) and RV
were present (RA= 70 mm, RV= 39 mm, respectively). Fur-
thermore, both ventricles showed a reduced systolic function,
with a left ventricular ejection fraction (LVEF) of 54% and a
tricuspid annular plane systolic excursion (TAPSE) of 14 mm
(Figure 1a). During the colour flow mapping, the systole
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frame revealed a severe tricuspid valve regurgitation (Figure
1b). A rudimentary pulmonary valve, with the pulmonary
valve annulus diameter measuring 4 mm was observed, in
addition to severe regurgitation at the orifice. The pulmonary
branches were not dilated (Figure 1c). Colour and spectral
Doppler imaging during diastole revealed to-and-fro blood
flow across the dysplastic pulmonary valve, with a pressure
gradient of 75 mm Hg and peak velocity of 432 cm/s (Figure
1d).

The patient underwent an open-heart artificial 23 mm
Hancock Il pulmonary valve implantation and 28 mm Ed-
wards MC3 tricuspid ring (Model 4900; Edwards Lifesci-
ences, Irvine, CA, USA) annuloplasty at our hospital. The
intraoperative view showed considerable delimitation be-
tween the normal cardiac muscle and proliferative fibrous
tissue (Figure 2). Because the pulmonary valve leaflets were
absent, they were substituted with a restrictive ring of thick-
ened tissue. Furthermore, the tricuspid valve annulus was
dilated. Through open-heart surgery, the right ventricular
systolic pressure was obtained through catheterization of the
right ventricle, measuring 30 mm Hg.

The patient was successfully weaned off the cardiopul-
monary bypass. And the transesophageal echocardiography
confirmed no regurgitation of the tricuspid and pulmonary
valves, both during the systolic (Figure 3a, ¢) and diastolic
(Figure 3b, d) periods. He was discharged from the intensive
care unit on the fourth day after the surgery, and then dis-
charged home on the 22nd day after the surgery.

During the 3-month follow-up evaluation, the patient was
assessed to be in good health. Transthoracic echocardiog-
raphy showed a significant decrease in the right heart chamber
dilatations (RA = 54 mm; RV = 20 mm). Systolic function of
both ventricles improved, with an LVEF of 63% and TAPSE
of 12 mm. Additionally, there was no observed regurgitation
of the tricuspid and pulmonary valves.

3. Discussion

In this case, we reported on the rare subtype APVS with
IVS to emphasise the importance of life-long follow-up for
the potential indication of subsequent surgery in patients with
this congenital heart defect. More importantly, the findings of
our study highlighted the timeliness of a pulmonary valve
implantation, which was formerly unknown, because none of
the previous studies discussed below have reported on this
timeliness, due to the rarity of this malformation.

Although the aetiology of APVS with IVS is unclear, ven-
tricular dysfunction secondary to a large PDA has been as-
sessed to be a predictor of mortality. [4] Volume overload due
to a PDAs limited to the RV when the interventricular septum
is intact. Additionally, severe regurgitant flow from the pul-
monary valve might further impair RV development. Monacci
et al. and Favilli et al. have demonstrated that the spontaneous
or surgical closure of the ductus arteriosus (DA), along with
the progressive reduction in pulmonary vascular resistance,
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are crucial factors in enhancing pulmonary forward flow and
enhancing both systolic and diastolic right ventricular func-
tions. [2, 5] Furthermore, the patient’s haemodynamic and
clinical conditions may improve even though the RV is dilated,
due to good contractility. Immediate pulmonary valve surgery
is unnecessary. Early ligation of the DA is important for
treating this malformation. [8, 9] Thus, we hypothesised that
the DA within our patient had spontaneously closed, and that
successful biventricular circulation had been obtained when
the patient was in the foetal stage, without the development of
an impaired tricuspid valve. Nonetheless, if patients should
fail to develop good ventricular contractility, however with
secondary congestive heart failure, the Blalock—Taussig Shunt
or a heart transplantation must be performed promptly, within
a few days, postnatally. [4]

Despite a viable live birth, severe RV dysfunction can de-
velop if the dilatation of the RV is sustained. Okajima et al.
reported that a 60-year-old patient with APVS with IVS
successfully survived for a long time; however, no surgical
information was provided in their case. [10] Our patient de-
veloped severe valve regurgitation and heart dilatation at a
younger age. Initially, pulmonary valve implantation was
performed to prevent congestive heart failure. Postoperatively,
RV function improved quickly, and the RV dilatation was
reduced in a very short time. Although Matthew S. Yong et al.
reported that long-term survival for APVS with TOF patients
has improved during the last decade. [11, 12] The long-term
survival of APVS with IVS patients was still blank.

Appendix

LVEF 54%
TAPSE 14mm
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4. Conclusion

Therefore, our study highlighted that biventricular circulation
can be successfully achieved in a patient with a rare subtype of
APVS with VS, during the foetal stage. However, as in the case
of our patient, lifelong follow-up is essential for patients with this
congenital heart defect to determine the potential indication for
and timeliness of a pulmonary valve implantation. More multi-
centre studies are required to avoid over-dilatation of the
right-side of the heart.
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Figure 1. Transthoracic echocardiography of the isolated absent pulmonary valve syndrome patient.
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a) The four-chamber view reveals an IVS, as well as
concordant atrioventricular and ventriculo-arterial
connections. Considerable dilatations of the RA and RV
are present (RA= 70 mm, RV= 39 mm, respectively).
Furthermore, both ventricles show a reduced systolic
function, with an LVEF of 54% and a TAPSE of 14
mm.

b) During the colour flow mapping, the systole frame re-
veals severe tricuspid regurgitation.

c) A rudimentary pulmonary valve, with the pulmonary
valve annulus diameter measuring 4 mm is observed, in
addition to severe regurgitation at the orifice during
diastole, on the short axis view of the great arteries.
Furthermore, the pulmonary branches are not dilated.

d) Colour and spectral Doppler imaging during diastole
reveal to-and-fro blood flow across the dysplastic
pulmonary valve, with a PG of 75 mm Hg and PV of
432 cmfs.

LV: left ventricle; LVEF: left ventricular ejection fraction
IVS: intact ventricular septum; PA: pulmonary artery; PG:
pressure gradient; PV: peak velocity; RA: right atrium; RV:
right ventricle; TAPSE: tricuspid annular plane systolic ex-
cursion; TV: tricuspid valve.
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Figure 2. Intraoperative view of the absent pulmonary valve leaf-
lets.

The arrow marks the delimitation between the normal car-
diac muscle and proliferative fibrous tissue, shown on the
intraoperative view. This area represents the absent pulmo-
nary valve leaflets, which has been substituted with a restric-
tive ring of thickened tissue.

Figure 3. Postoperative transesophageal echocardiography of the tricuspid valve and pulmonary valve.

This section of the right ventricular inflow and outflow tracts reveal no regurgitation of the tricuspid and pulmonary valves, both during the

systolic (a) (c) and diastolic (b) (d) periods.
TV: tricuspid valve; PV: pulmonary valve
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