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Abstract

Type | Truncus Arteriosus is a rare congenital heart defect characterized by a single arterial trunk arising from the heart,
which causes mixing of oxygen-rich and oxygen-poor blood. Prompt surgical correction is essential to separate the
pulmonary and systemic circulations, significantly enhancing patient outcomes. In this report, we present the case of a 22-
year-old man who exhibited digital clubbing and cyanosis, along with a history of chronic exertional dyspnoea. He was
diagnosed with Type | Truncus Arteriosus. This case offers important insights for healthcare professionals managing
similar conditions, emphasizing the critical need for early diagnosis and timely intervention in patients with congenital
heart disease (CHD) at risk of progressing to Eisenmenger syndrome. Clinicians should be well-informed and vigilant in
identifying the signs and symptoms of pulmonary hypertension, as well as the possible complications that can develop as

the disease advances.
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Introduction

Truncus Arteriosus (TA) is a rare congenital heart defect where a single
common artery emerges from the heart through one semilunar truncal
valve, delivering blood to the systemic, pulmonary, and coronary
circulations. The pulmonary arteries branch off from this common arterial
trunk, located just beyond the coronary arteries and before the first
brachiocephalic branch of the aortic arch.

In this report, we discuss the case of a 22-year-old man who presented
with digital clubbing and cyanosis, accompanied by long-standing
exertional shortness of breath. He was diagnosed with Type | Truncus
Arteriosus and mild pulmonary arterial hypertension (PAH). Additional
findings included a right-sided aortic arch, truncal valve regurgitation,
mild mitral regurgitation (MR), major aortopulmonary collateral arteries
(MAPCAS) supplying both lungs, and anomalous coronary arteries

Case presentation

A 22-year-old male was assessed in the cardiology department after
presenting with digital clubbing and cyanosis, accompanied by long-
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standing exertional shortness of breath. The cyanosis was described as
chronic, central, and persistent. The patient had been diagnosed with
Eisenmenger syndrome for a prolonged period. Clubbing was clearly
visible in all fingers and toes.

Due to a lack of awareness and neglect during childhood, the condition
progressed to a stage where surgical correction was no longer feasible.
The patient had no history of prior surgeries, and there was no known
family history of similar cardiac conditions. At the age of two, a
paediatrician suspected a cardiac anomaly; however, the parents did not
follow up on the recommendation. By age four, further evaluation
confirmed the presence of severe pulmonary hypertension

On examination, he appeared cyanotic, exhibited grade 2 digital clubbing,
and had a continuous murmur along the right parasternal border.

The laboratory test results are summarized in Table 1, and the
echocardiographic findings are outlined in Table 2 and illustrated in the
accompanying figures (Figure 1)
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Test
Total WBC Count
Hemoglobin (Hb)
Platelet Count
Serum Creatinine
Uric Acid
TSH
Sodium (Na*)
Potassium (K*)
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Result
9,600 /uL
16.4 g/dL

247,000 /uL
0.82 mg/dL
6.3 mg/dL
3.632 ulU/mL
140 mmol/L
4.3 mmol/L

Table 1: Laboratory test results

Parameter
Situs & Cardiac Position
Diagnosis
Ventricular Septum
Truncal Vessel
Truncal Valve
Truncal Valve Regurgitation
Main Pulmonary Artery (MPA)
Pulmonary Artery Bifurcation
Stenosis Gradient
Branch Pulmonary Arteries (PAs)
Aortic Arch Anatomy
MAPCASs

Findings
Situs solitus, Levocardia
Truncus Arteriosus Type I

Large conoventricular VSD with bidirectional shunt
Common truncus overriding the ventricular septum
Trileaflet with a large posterior sinus
Moderate (Pressure Half Time: 362 ms)
Arising from the posterior sinus of truncal valve; tortuous course
Severe stenosis (possibly membrane/valve-like) proximal to bifurcation

Peak Gradient: 82 mmHg
Continuous flows seen
Right-sided aortic arch

Present

Table 2: The echocardiography findings

R7 hnm
520t T

Figure 1: ECHO showing Large conoventricular VSD with bidirectional shunt Common truncus seen overriding the ventricular septum. (White
arrow)

He underwent MRI cardiac and that suggested the presence of a common
arterial trunk originating from the left ventricle, associated with a large
subaortic ventricular septal defect (VSD). (Figure 2) His CT cardiac
showed that the common trunk has three cusps, with the left and posterior-
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facing cusps being enlarged and giving rise to the main pulmonary artery.
The main pulmonary artery was notably elongated and tortuous, forming
a near semicircular arc before assuming its typical anatomical position to
the left of the ascending aorta. (Figure 3)
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Figure 3: Common trunk (White arrow) which continues as ascending aorta, main pulmonary artery (Blue arrow) which is tortuous and elongated
arising from the posterior aspect.

The right coronary artery (RCA) originates from the anterior and slightly ~ marginal branch, which runs along the free wall of the right ventricle. The

left-facing sinus of the common trunk. Shortly after its origin, it gives rise  posterior descending artery (PDA) also arises from the RCA.

to the infundibular branch and then continues along the atrioventricular ~ The left anterior descending (LAD) and left circumflex (LCx) arteries

groove. At the inferior portion of this groove, it gives off the acute  originate from the main pulmonary trunk and follow their normal
anatomical courses. The LAD exhibits a Type 3 course. (Figure 4)

Figure 4: The right coronary artery (RCA) originates from the anterior and slightly left-facing sinus of the common trunk (White arrow). The left
anterior descending (LAD) and left circumflex (LCx) arteries originate from the main pulmonary trunk and follow their normal anatomical courses.
(Blue arrow)
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The patient was found to have severe, irreversible pulmonary
hypertension consistent with Eisenmenger syndrome. Additionally, the
presence of a bidirectional shunt led to markedly reduced cardiac output,
making surgical correction nonviable. Due to the irreversible nature of the
pulmonary hypertension, a conservative treatment strategy was chosen.

During a six-month follow-up period, the patient underwent regular
monitoring of haemoglobin levels, management of iron deficiency,
assessment of uric acid and renal function, and surveillance for any signs
of bleeding. Preventative measures against infections were also
implemented, including the administration of appropriate vaccinations.
Following palliative and symptomatic treatment, a modest improvement
in the patient's overall condition was noted.

Discussion

Truncus Arteriosus (TA), also known as a common arterial trunk or
common aortico-pulmonary trunk, represents approximately 0.7% to
1.4% of all congenital heart defects in live-born infants, with an incidence
rate of 0.03 to 0.056 per 1,000 live births.(1)

The aortopulmonary septum develops as inward growths within the wall
of the truncus arteriosus, shifting position as they move from distal to
proximal. This process results in a spiral-shaped septum that separates the
truncus arteriosus into two equal vessels: the aorta and the pulmonary
trunk. In cases of persistent truncus arteriosus, however, this septum fails
to form, allowing both deoxygenated and oxygenated blood to mix and
flow through a single common trunk.(2)

The cause of truncus arteriosus is multifactorial and may be linked to
conditions such as DiGeorge syndrome, a 22q11.2 deletion, maternal
diabetes during pregnancy, and exposure to teratogens like retinoic acid.
A non-restrictive ventricular septal defect (VSD) is always present,
allowing both ventricles to empty into the common trunk. Cyanosis in
truncus arteriosus is generally mild due to the high pulmonary blood flow
and pressure. However, without timely treatment, elevated pulmonary
vascular resistance (PVR) can develop early, leading to pulmonary
hypertension, decreased lung perfusion, and worsening cyanosis.

The Van Praagh classification system categorizes Truncus Arteriosus
(TA) based on the origin of the branch pulmonary arteries from the
common trunk, the development of the aortic arch, and the presence of a
patent ductus arteriosus (PDA).(3)

e  Type Al: A main pulmonary artery arises from the left side of
the truncal root.

e Type A2: The right and left branch pulmonary arteries emerge
separately from the truncal root, regardless of the distance
between them.

e Type A3: One lung has pulmonary atresia, receiving blood
supply through collateral vessels.

e Type A4: The condition is accompanied by an interrupted
aortic arch.

The index patient was diagnosed with type 11 truncus arteriosus. Clinical
presentation varies depending on the child's age and pulmonary vascular
resistance (PVR). In the first month of life, signs of heart failure and
cyanosis are generally absent. As PVR decreases, symptoms of heart
failure usually appear during the second month. Common findings
include a hyperdynamic precordium, cardiomegaly, and a single, loud
second heart sound. Infants typically present with symptoms such as
tachypnoea, tachycardia, and failure to thrive.

Truncus arteriosus can be assessed using multiple imaging techniques,
each highlighting characteristic features of the condition. For example, a
chest X-ray may reveal an enlarged cardiothoracic ratio, right-sided aortic
arch in about 50% of cases, and signs of pulmonary over circulation. An

electrocardiogram often shows evidence of right ventricular hypertrophy.
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Echocardiography remains the primary diagnostic tool, typically
identifying a large truncal artery overriding a ventricular septal defect.
Increasingly, computed tomography (CT) is used alongside
echocardiography to aid in detailed preoperative planning. (4)While
cardiac catheterization was once central to diagnosis, it is now mainly
reserved for therapeutic interventions or for evaluating hemodynamic in
older patients.(5) It is no longer considered a first-line diagnostic method
for newborns with truncus arteriosus.

It is advised that infants with truncus arteriosus begin anti-heart failure
treatment within the first week of life. Surgical correction should ideally
be performed within the first month, with the Rastelli procedure
recommended before three months of age to prevent the onset of
pulmonary vascular disease. During the operation, the ventricular septal
defect (VSD) is closed, and the pulmonary artery is separated from the
truncus. A homograft conduit is then used to establish a connection
between the right ventricle and the pulmonary artery. While surgical
outcomes are generally very good, the implanted conduits often develop
stenosis or regurgitation as the child grows, necessitating future
replacement.

Surgery is contraindicated in patients with severe pulmonary arterial
hypertension accompanied by irreversible pulmonary vascular occlusive
disease. Indicators of inoperability include age over one year, resting
systemic oxygen saturation below 85%, and the absence of cardiomegaly.
(6)Patients who are borderline operable due to advanced pulmonary
vascular disease should be referred to a specialized centre for further
assessment. The decision to proceed with surgery should be
individualized, considering the patient's medical history, physical
examination findings, and results from all relevant investigations.

Current data show perioperative mortality rates between 7% and 11%.(7)
Long-term survival has significantly improved over time, with studies
reporting 10-year survival rates between 80% and 90%, and a 30-year
survival rate of approximately 74%.(8,9)

Patients with truncus arteriosus who do not receive surgical treatment
generally have a poor prognosis. However, survival may be prolonged in
individuals with associated pulmonary stenosis, as it can limit excessive
pulmonary blood flow and reduce the risk of developing pulmonary
vascular disease. Although rare, there are isolated reports of long-term
survival without surgery, and most of these cases involve the presence of
pulmonary stenosis.(10)

Causes of death may include metabolic acidosis, cardiac arrest,
arrhythmias, impaired heart function, and failure of multiple organs.

Conclusions

Truncus arteriosus is a complex and life-threatening cyanotic congenital
heart defect, with most affected children not surviving beyond their first
year without intervention. However, this case illustrates that some
patients may live longer, prompting important questions about the factors
contributing to extended survival in a small subset compared to the
majority. In conclusion, this case report highlights the complex
management challenges involved in caring for a 22 year-old male with
Eisenmenger syndrome, marked by severe pulmonary hypertension and
digital clubbing. Due to the irreversible progression of the disease and
lack of surgical treatment options, a conservative approach was
implemented. Management focused on continuous monitoring and
preventive care, both of which are essential for improving outcomes and
reducing the risk of complications.

This case offers meaningful insights for healthcare providers managing
similar conditions, emphasizing the critical importance of early diagnosis
and timely intervention in patients with congenital heart disease (CHD)
who may be at risk of developing Eisenmenger syndrome. Clinicians must
be well-prepared to identify the signs and symptoms of pulmonary
hypertension and understand the potential complications that can arise.
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Looking ahead, future research should focus on developing new
treatments to improve quality of life for patients with Eisenmenger
syndrome and studying the long-term outcomes of conservative care.
Creating multidisciplinary care guidelines and exploring genetic and
environmental factors could enhance prevention and management.
Ultimately, these efforts may lead to better therapies, improved patient
education, and more effective self-care.

Consent

Written informed consent was obtained from the patient for the
publication of this case report, including all accompanying images and
videos.

Sources of funding: Not applicable
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