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Abstract

Anomalous origin of the right pulmonary artery from the as-
cending aorta is a rare anomaly, comprising approximately
0.1% of all congenital heart diseases. Patients suffered con-
gestive heart failure in infancy, and some patients will expe-
rience progressive pulmonary vascular disease without sur-
gical repair. In patients of this disease, early surgical inter-
vention is generally advised and has demonstrated a high
level of safety and efficacy, yielding excellent outcomes.
We report a unique case involving a 10-day-old boy, char-
acterized by the rare anomalous origination of the right pul-
monary artery from the ascending aorta. This case is fur-
ther complicated by the presence of a patent ductus arte-
riosus (PDA) and a right descending aorta. The ligation of
the PDA and reimplantation of the right pulmonary artery
(RPA) were successfully performed. The patient exhibited
a favorable recovery trajectory postoperatively.

anomalous origin of the RPA from the ascending aorta;
patent ductus arteriosus; reimplantation

Introduction

Anomalous origin of the pulmonary artery from the
ascending aorta (AAO), also known as hemitruncus arterio-
sus, represents a particularly rare congenital heart anomaly,
comprising approximately 0.1% of all congenital heart dis-
eases [1]. Anomalies of the right pulmonary artery (RPA)
from AAO are observed to be six times more prevalent than
those of the left pulmonary artery (LPA). 60% of hemitrun-
cus arteriosus cases present as an isolated condition. The
most frequently observed accompanying anomaly is patent
ductus arteriosus (PDA), but other coexisting abnormalities
such as Tetralogy of Fallot, coarctation of the aorta, and
atrial septal defect have also been reported [2,3].

In patients of hemitruncus arteriosus, the significant
left-to-right shunt lead to a scenario where normal lung re-

ceives the entirety volume of the pulmonary circulation,
while the other abnormal lung is perfused by high-speed
and fully oxygenated blood from the AAO at a higher sys-
temic pressure. This condition not only precipitates pres-
sure and/or volume overload in the pulmonary circuit, but
also initiates neurovascular reflexes and stimulate humoral
vasoactive mediators. This condition accelerate progres-
sion of vascular disease in the lung circulation. Manifest-
ing symptoms early in infancy, hemitruncus arteriosus com-
monly presents with recurrent respiratory tract infections,
pulmonary hypertension and respiratory distress. Surgical
repair is recommended as soon as possible post-diagnosis
[4,5].

Case Presentation

A 10-day-old boy was admitted to our emergency de-
partment because of shortness of breath after birth. The
patient has no familial history of congenital heart disease.
The patient’s Apgar scores were recorded at 6 and 5 points
at 1 minute and 5 minutes post-delivery, respectively. His
height measured 46.2 cm, falling within the 10th percentile,
while his head circumference was 34 cm, placing it between
the 70th and 90th percentiles. Upon examination, the pa-
tient exhibited a blood pressure reading of 72/40 mm Hg,
accompanied by a heart rate of 152 beats per minute, with
no detectable murmurs. The respiratory rate was noted at 38
breaths per minute, and oxygen saturation was measured at
96% in room air. Additionally, the chest X-ray revealed
bilateral pulmonary congestion along with cardiomegaly.
Transthoracic echocardiography (TTE) revealed that a mild
dilated main pulmonary artery (MPA) gives rise the left pul-
monary artery (LPA), a PDA and RPA arise from the AAO,
there was no evidence indicating stenosis in the branch ar-
teries (Fig. 1A,B). A contrast-enhanced and computed to-
mographic angiography (CTA) confirmed the diagnosis and
revealed the anomalous origin of the RPA and a PDA aris-
ing from the AAO, and a large left branch artery arising
from the MPA to supply the left lung blood with right-side
aortic arch (Fig. 2A—C). The patient exhibited no additional
intracardiac or extracardiac malformations.
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Fig. 1. Echocardiography image. (A,B) Transesophageal echocardiography (TEE) revealed mild dilated MPA gives rise the LPA, a

PDA and RPA arise from the AAO. MPA, main pulmonary artery; LPA, left pulmonary artery; RPA, right pulmonary artery; AAO,

ascending aorta; PDA, patent ductus arteriosus.

We performed a surgical correction for this patient, af-
ter ligation of PDA, the RPA was adequately mobilized and
freed up to the point of pulmonary bifurcation, ensuring suf-
ficient length of the RPA was obtained for the procedure,
then the RPA is disconnected from AAO.

An opening was created on the right side of the MPA,
with a diameter matching that of the RPA orifice. Subse-
quently, the distance between the RPA and the right side of
the MPA was meticulously measured, if the RPA is not sub-
jected to significant tension, direct implantation the RPA to
the right side of the MPA with patch augmentation of the de-
fect in the ascending aorta with the cardiopulmonary bypass
was acceptable. Subsequent postoperative evaluations, in-
cluding TTE and computed CTA, confirmed a widely patent
right RPA (right pulmonary artery)-MPA (main pulmonary
artery) connection. Additionally, a postoperative chest-X-
ray showed no significant abnormalities in the lung fields.
The patient’s recovery was uneventful and discharge 10
days after the surgery. The baby has remained asymp-
tomatic for 13 months during the follow-up period and the
CTA revealed the absence of stenosis in both the LPA and
right RPA.

Discussion

Patients with hemitruncus arteriosus generally exhibit
atypical clinical symptoms, especially when combined with
other congenital heart diseases such as atrial septal de-
fect, PDA, Tetralogy of Fallot [6,7]. Some researches
showed infant patients and adult patients with different
symptoms such as cyanosis, tachypnea, respiratory distress,
pulmonary hypertension [6—8]. Our case was the youngest
case reported in the literature and exhibits atypical symp-
toms shortness of breath. Once the diagnosis of hemitrun-
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cus arteriosus is confirmed, prompt surgical repair is rec-
ommended. Because The mortality rates of the disease at
3 months and 6 months post-diagnosis are approximately
30% and 70%, respectively [3,6].

Various surgical approaches have been applied to this
patient based on different anatomical types. Primary direct
implantation technique means RPA was disconnected and
then directly implanted into the side of the MPA. This pro-
cedure may be performed with or without patch augmenta-
tion for repairing the defect in the ascending aorta. Primary
repair involving direct implantation is typically reserved for
patients where the RPA originates from the posterior aspect
of the aorta, in close proximity to the MPA and the RPA
can be harvested without tension, because no synthetic ma-
terials and patches can keep the growth potential of the pul-
monary artery (PA) and the need to prevent anastomotic ob-
struction [7]. Some other surgical approaches such as use
of interposition graft conduit, use of aortic ring to elongate
the RPA, double flap technique, suitable for patients with
RPA far from the main PA, the significant drawback of this
approaches are that the patient will eventually outgrow the
branch pulmonary artery and reintervention rate was high.

The LeCompte maneuver is generally not recom-
mended during initial surgical procedures. However, fol-
lowing the translocation of the right pulmonary artery, if
there is a significant increase in right ventricular pressure,
exceeding 60% of systemic circulation pressure, we advo-
cate for the utilization of the LeCompte maneuver. This
technique has been observed to substantially reduce right
ventricular pressure, thereby facilitating a more stable post-
operative recovery for the patient [8,9].

Cardiopulmonary bypass (CPB) was necessary for this
kind of patients, however, circulatory arrest or not should
be determined based on the surgeon’s preference and the
patient’s anatomical considerations. The early surgical re-
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Fig. 2. CTA images. (A—C) Cinematic three-dimensional reconstruction from the CTA images showed the anomalous origin of the RPA

from the AAO in the setting of a right-side aortic arch and a PDA. MPA, main pulmonary artery; LPA, left pulmonary artery; PDA, patent

ductus arteriosus; RPA, right pulmonary artery; AAO, ascending aorta; CTA, computed tomographic angiography.

sult of anomalous origin of the right pulmonary artery from
the ascending aorta was acceptable. The incidence of re-
quiring reintervention was found to be 12.5%-36% during
long-term follow-up [9-11].

To our knowledge, this represents the youngest docu-
mented case of an anomalous origin of the right pulmonary
artery from the ascending aorta. We anticipate that this
report will provide a substantial educational resource for
medical practitioners. It is our earnest hope that this case
will foster prompt diagnosis and proactive management
in similar future cases, enhancing patient outcomes. The
CARE checklist was used when writing this case report
(Supplementary Table 1).
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