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Introduction: Univentricular heart disease is a relatively rare condition that affects infants, with a prevalence ranging from 0.05 to 0.1
per 1000 live births. It is characterized by an abnormality in the structure of the heart, specifically the presence of only one main
pumping chamber (ventricle) instead of the usual two.
Presentation of case: In this particular case, a newborn male was diagnosed with double-inlet left ventricle (DILV), a specific form
of univentricular heart disease. Following his birth, he exhibited symptoms of central cyanosis (a bluish tint to the skin due to poor
oxygenation) and difficulties with breastfeeding. Clinical evaluation, along with a heart ultrasound, confirmed the need for palliative
surgery. At the age of 6 months, the patient is scheduled to undergo the Glenn procedure, a surgical intervention that aims to redirect
blood flow to the lungs and improve oxygenation.
Clinical discussion: Given the complexity of double-inlet single ventricle anomalies, there are multiple differential diagnoses that
need to be considered for accurate diagnosis, including conditions such as tricuspid atresia, large ventricular septal defect and
corrected transposition of the great arteries with ventricular septal defect.
Conclusion: Early intervention in the immediate postnatal period plays a crucial role in improving survival rates and reducing long-
term complications. It is, therefore, essential to continue researching and refining treatment approaches.
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Introduction

Double-inlet left ventricle (DILV) is a relatively uncommon con-
dition with a prevalence ranging from 0.05 to 0.1 per 1000 live
births. It constitutes ~1% of all congenital cardiac anomalies and
is observed in approximately 4% of neonates diagnosed with
congenital cardiac disease (CHD)[1]. Echocardiography and

cardiovascular magnetic resonance (CMR) are the established
imaging techniques used for assessing single ventricle function in
patients with Fontan circulation[2]. Prenatal diagnosis of patients
with single ventricle (SV) has an important role in obtaining better
results, as it helps to improve the clinical condition prior to sur-
gery and to reduce consequences[3]. The therapeutic options for
cyanotic heart defects are staged palliation [the Blalock-Taussig
shunt (BTS)], superior Cavopulmonary anastomosis, and Fontan
anastomosis) and heart transplantation. Stem cell therapy may
present a hopeful treatment and is expected to achieve progress in
treating some congenital heart diseases[4,5]. Unfortunately, the
number of infants with CHD who are at risk for heart failure is
increasing; however, advances in diagnostic methods, surgical
procedures, and postoperative care for newborns with heart
structural abnormalities may give hope to 90% of these infants to
live for many years[6,7]. This case study aims to display a real-life
scenario involving treatment options for infants with DILV.

HIGHLIGHTS

• Double-inlet left ventricle (DILV) is a relatively uncommon
condition with a prevalence ranging from 0.05 to 0.1 per
1000 live births.

• Prenatal diagnosis of patients with single ventricle (SV) has
an important role in obtaining better results as it helps to
improve the clinical condition prior to surgery and to
reduce consequences.

• Making procedures in the early postnatal period may have
an Important role on survival and morbidity.
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Case presentation

A few hours old newborn male was admitted to the
Department of Pediatrics by their parents with a complaint of
central cyanosis and poor breastfeeding several hours after
birth. Upon clinical examination, a systolic apex murmur 2/6
was heard. The chest X-ray showed cardiomegaly, and the
cardiac ultrasound revealed dextrocardia with a double-inlet
single ventricle (left), and the great arteries are parallel. The
aorta is anterior, and the pulmonary arteries are posterior and
very small with an atretic pulmonary valve. There is a small
PDA that is filling the pulmonary arteries. The patient also has
a right aortic arch and a stretched patent foramen ovale (PFO).
Laboratory test results showed haemoglobin at (11 g/dl), leu-
cocytes (11 000 mcl), c-reactive protein (CRP) (11 mg/dl),
blood glucose (70 mg/dl), and creatinine (0.6 mg/dl). The
clinical condition of the newborn and the heart ultrasound
required palliative surgery (BTS), which is an artificial con-
nection consisting of a left subclavian artery to the left pul-
monary artery. The original pulmonary artery measured 5mm,
the left artery was 3.5mm, and the right artery was 4 mm. This
is a surgical procedure that is intended to be temporary. It aims
to enlarge the pulmonary artery and reduce cyanosis, both by
increasing pulmonary flow. The patient is under preparation
for the Glenn procedure at the age of 6 months to improve
pulmonary flow.

Discussion

Congenital heart disease (CHD) is a heart structural abnormality
that arises during foetal development[8]. Globally, the incidence
rate of CHD is 8.22 per 1000 individuals, with a growth rate of
10% every 5 years[7]. The prevalence of CHD in the US is esti-
mated at 500 000 cases, with an incidence of 1 in 100 in children
and adolescents with a genetic or chromosomal basis.

Maternal viral infections during the first trimester of preg-
nancy, maternal drug use, and excessive alcohol consumption
during pregnancy are factors that improve this disease[8]. CHD
has been linked to an increased risk for these defects starting in
the embryonic period, a higher incidence of congenital and
acquired brain lesions, and delayed neural development. Single or
dual ventricle abnormalities are possible manifestations of CHD.
Compared to individuals with biventricular CHD, those with
single ventricular CHD had a worse prognosis in paediatric
patients[7].

Furthermore, CHD may be present even in the absence of
specific symptoms such as dyspnoea, reduced exercise tolerance,
exhaustion, heart murmur, rapid breathing, breathing difficulties,
bluish discoloration of the skin, or low blood pressure, when
circulation and oxygenation are inadequate[8–10]. With very
complex congenital heart defects, the neonate only presented with
cyanosis and weak breastfeeding several hours after birth. Also, a
2/6 systolic murmur was heard at the apex. The blood test results
showed elevated levels of CRP. Some studies suggest a correlation
between high-level CRP and CHD[11,12].

Due to the complex nature of these anomalies, it is sus-
pected that there is more than one differential diagnosis for
double-inlet single ventricle, like a large ventricular septal
defect, corrected transposition of the great arteries with a
ventricular septal defect, atrioventricular canal, complete
transposition of the great arteries with a ventricular septal

defect, double outlet right ventricle, tricuspid atresia, and
single function ventricle secondary[13,14]. CHD diagnosis is
made through a variety of techniques and is detected using an
echocardiogram or transesophageal echocardiogram, chest
X-ray (CXR), cardiac catheterization, electrocardiography,
and MRI methods[8]. According to our case, the CXR and
three-dimensional (3D) echocardiogram were enough to show
these very complex defects (Figs. 1–4).

The complications of this disease may be extremely serious and
include oesophageal varices, arrhythmias, long-term cyanosis, heart
failure, renal dysfunction, and pulmonary hypertension[15–18]. The
difficulty of “single ventricle” anatomy and physiology in this
example, as well as the many problems after palliative treatments,
are both illustrative. If a patient has a single ventricle and pul-
monary atresia, the only way for deoxygenated blood to reach the
lungs is through a patent ductus arteriosus or a systemic aorta that
supplies pulmonary collaterals. As a newborn, this patient had an
“emergency palliative” classic Blalock-Taussig shunt performed,
allowing blood to flow from the aorta to the pulmonary artery for
lung oxygenation[19].

Nowadays, a bidirectional Glenn shunt, also known as a
superior cavopulmonary shunt, is done at around 6 months of
age. Between the ages of 18months and 4 years, Fontan surgery is
performed to separate the pulmonary from the systemic
circulations[20]. The child is currently programmed for surgery
with the Glenn shunt, while also removing Blalock-Taussing
shunt. In 1971, Fontan and Baudet presented a cutting-edge
surgical technique for treating tricuspid atresia. They were either
the systemic vein-to-pulmonary artery anastomoses that Glenn
and Pato first documented in 1954 or the systemic artery-to-
pulmonary artery anastomoses that Blalock and Taussig first
described.

Fontan and Baudet developed a 5-step procedure that
involved a right atrial-to-pulmonary artery anastomosis to
achieve a comprehensive cavopulmonary connection. Atrial
contraction is not required for proper operation, according to
experimental analysis of atrial function in the Fontan circuit.
On the basis of this theory, Kawashima and colleagues carried
out the first total cavopulmonary shunt, completely excluding
the right atrium.

The traditional Fontan procedure required substantial intra-
atrial surgery, which led to right atrial distension and pressure
elevation. This frequently resulted in sinus node dysfunction and
atrial tachyarrhythmias. Compared to patients with an entire
cavopulmonary connection excluding the right atrium, which
affects 20% of patients, patients with atrio-pulmonary type
Fontan experience late atrial arrhythmias in 69% of cases. The
most frequent arrhythmia is atrial flutter. Atrial tachyar-
rhythmias are less frequent as a result of the conversion of an
atrio-pulmonary Fontan connection to an extracardiac
Cavopulmonary connection[19].

Increased pressure at many locations, including the liver,
splanchnic beds, and mesenteric network, results in protein-los-
ing enteropathy (PLE) and encourages protein leakage into the
intestinal lumen[21]. Protein C, protein S, and anti-thrombin III
levels have all decreased. It has also been shown that platelet
reactivity has increased. Cirrhosis and hepatic congestion are
prevalent, but hepatic adenoma and hepatocellular cancer are less
frequent[20]. With a 3% early postoperative mortality rate, the
current surgical success of the Fontan procedure for single ven-
tricles is excellent. At 10 and 20 years, the actuarial rate is 80%
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Figure 1. Subcostal view showing the single ventricle.

Figure 2. Suprasternal view showing the patent ductus arteriosus and small pulmonary arteries.

Figure 3. Subcostal view showing the patent ductus arteriosus (PDA).
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and 69%, respectively; 49% of patients needed another
procedure[19].

Most critically, it is still essential that there be little resistance
throughout the pulmonary capillary bed. Because excessive
Peripheral vascular resistance (PVR) limits cardiac output in
patients without a pre-pulmonary pump, and non-pulsatile flow
can lead to long-term, poorly adaptive remodelling, excessive
PVR is a clear contraindication to a Fontan. Fontan failure risk is
further increased by ventricular dysfunction and atrioventricular
valve regurgitation. Prior to the Fontan treatment, early atrio-
ventricular valve repair may be advised[22].

DeLevaletal. proposed a significant variation in 1987 that
included a prosthetic X patch to channel the inferior vena cava
to the transected superior vena cava, a composite intra-atrial
tunnel with the right atrial posterior wall, and an end-to-side
anastomosis of the superior vena cava to the undivided right
pulmonary artery. The superior vena cava and the pulmonary
artery are anastomosed, much like in the intracardial lateral
tunnel. Moreover, Fontan routes may be “fenestrated” by
creating an Atrial septal defect (ASD) in the baffle or patch to
act as an escape valve and permit right-to-left shunting, which
may be advantageous immediately following the procedure.
These fenestrations can eventually be closed via a transcatheter
procedure if hemodynamics are favourable. The objectives of
the first surgery are to produce unimpeded systemic blood
flow, balanced pulmonary and systemic circulations with
regulated pulmonary blood flow, and unobstructed pulmonary
and systemic venous return (including unrestricted atrial level
mixing of venous returns). Relief of any pulmonary venous
and systemic outflow tract blockages must also be carried out
as part of the first surgical procedure. The precise procedure to
achieve the goals will, therefore, depend on the underlying
anatomy and may involve the repair of aortic coarctation and
aortic arch hypoplasia, the creation of a consistent and con-
trolled source of pulmonary blood flow through a systemic-
pulmonary shunt, the limitation of pulmonary blood flow via
main pulmonary banding, or a combination of these (including
the Norwood procedure)[22].

A variant of the Norwood phase that ends in a Fontan-type
circulation is frequently recommended in patients with uni-
ventricular hearts and systemic outflow restriction, the most
severe manifestation of which is hypoplastic left heart syndrome.
Patients with hypoplastic left heart syndrome had no effective
surgical alternatives less than three decades ago and often died as
newborns. The Norwood stage 1 surgery, carried out within the
first two weeks of life, where the primary pulmonary artery is
split, the proximal end is anastomosed to the ascending aorta, the
aortic arch is repaired and augmented, and the right ventricle is
used to sustain pulmonary blood flow by a modified Blalock-
Taussig or Gore-Tex shunt.

Variants that are “hybrid” have been described. Before the
age of six months, a bidirectional Glenn shunt or hemi-Fontan
is done, together with the closure of the Blalock-Taussig
shunt. The stage III technique, which connects the inferior
vena cava to the pulmonary artery, completes the whole
cavopulmonary Fontan between the ages of 18 months and
3 years. Cardiac transplantation is an option if this staged
strategy is impractical[20].

Conclusion

In conclusion, it is crucial to acknowledge that even with
advancements in surgical techniques and postoperative care,
individuals with univentricular heart disease continue to face
substantial morbidity and mortality rates. The complex nature
of this condition highlights the importance of making
informed decisions in the early postnatal period. These deci-
sions not only influence short-term survival rates but also have
long-term implications for the individual’s overall health and
well-being. It becomes especially critical to be proactive in the
absence of conclusive studies that can provide concrete gui-
dance. This uncertainty underscores the need for ongoing
research and innovation in the field of univentricular heart
disease to continually refine treatment approaches and
enhance outcomes for these individuals. Only through a
comprehensive understanding of this complex condition can

Figure 4. Patent ductus arteriosus flow.
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we hope to reduce its burden and improve the quality of life
for those affected. Clinical practitioners must consider the
presence of complex cardiac anomalies, particularly if the
patient presents with central cyanosis hours after birth.
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