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Background The anomalous origin of one pulmonary artery is a rare malformation, which so far has mainly been found as an
anomalous origin from a different site of the aorta, accounting for 0.12% of all congenital heart diseases. This case
report introduced a very rare case of the anomalous origin of one pulmonary artery which had never reported in
the clinic.

...................................................................................................................................................................................................
Case summary A 2-year-old boy with a 6-month history of shortness of breath and recurrent respiratory infection, was diagnosed

left pulmonary artery (LPA) directly arising from the right ventricle by transthoracic echocardiography and multide-
tector computed tomography without a deletion in the region of 22q11. Eventually, the LPA was further con-
formed that arised from the right ventricle during the operation, and was corrected with a well clinical outcome.

...................................................................................................................................................................................................
Discussion The surgical technique for repair of this anomalous LPA was not difficult in our case. However, the embryonic de-

velopment of the present case still could not be completely explained by the current embryologic postulates since
it was a new malformation that never reported. Due to its rarity, there is still much to learn about the origin and
development of the pulmonary arteries that possibly develop prenatally.
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Learning points
• The anomalous origin of one pulmonary artery is a rare malformation
• The left pulmonary artery directly arising from the right ventricle is very rare, and such a finding has never reported in the clinic
• Accurate diagnosis and appropriate surgical treatment has well clinical outcome for that anomalous origin of one pulmonary artery
• Due to its rarity, there is still much to learn about the origin and development of the pulmonary arteries that possibly develop prenatally
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Introduction

To the best of our knowledge, an anomalous origin of one pulmonary
artery, which could originate from the right pulmonary artery (RPA),
ascending aorta (AAO), innominate artery, or descending aorta, is a
very rare congenital cardiac malformation accounting for 0.12% of all
congenital heart diseases.1–3 However, we here report a case of left
pulmonary artery (LPA) directly arising from the right ventricle in a 2-
year-old boy, and such a finding has never been reported in the clinic.

Timeline

Case presentation

A 2-year-old boy (body surface area 1.8 m2) came to our hospital
with a 6-month history of shortness of breath and recurrent respira-
tory infection. Initial examination showed no obvious positive clinical
signs. Transthoracic echocardiography (TTE) found that the origin of
the LPA was abnormal. There was a blood vessel arising from the
right side of the pulmonary annulus, which went across the main pul-
monary artery (MPA) to the left pulmonary hilum with an inner diam-
eter of 3.5 mm (Figure 1A), while the RPA was normal with
approximately a 8 mm diameter. The z-value of the LPA and RPA
was -3.16 and 2.4, respectively. Although biphasic blood flow in this
vessel could be observed by TTE, the proximal orificium of this vessel
was narrow so that the amount of regurgitation to the right ventricle
was very limited (Figure 1B). Other findings included left atrium and
left ventricle enlargement, right aortic arch (Figure 1C). Multidetector

computed tomography (MDCT) further demonstrated the anomal-
ous origin of the LPA arising from the right ventricle with stenosis,
and a large lateral branch arising from the descending aorta to supply
the left lung blood (Figure 1D–F). The patient had no other intracar-
diac or extracardiac malformations. Besides, there was no relevant
family history, and subsequent genetic testing did not identify a dele-
tion in the region of 22q11.

We performed a surgical correction for this patient. First, the large
lateral branch was found and ligated through the left sixth intercostal
space thoracotomy without any effect on oxygenation. Then, a mid-
line sternotomy was performed, and operative inspection finally dem-
onstrated the above diagnosis. The LPA was seen arising from the
root of MPA near the AAO and crossing the anterior wall of the
MPA to the upper left, finally entering into the left pulmonary hilum
with approximately a 3.5 mm diameter (Figure 2A). During the cardio-
pulmonary bypass, we found that LPA and MPA had a common wall
without connection (Figure 2B). The LPA was actually arising from the
right ventricle without valvular tissue (Figure 2C). The proximal orifi-
cium of the LPA was closed with interrupted sutures by the autolo-
gous pericardium (Figure 2D). The connection of the LPA and MPA
was completed through the incision of the common wall (Figure 2E).
Then, the anterior wall of the LPA was enlarged to its bifurcation
with an autologous pericardium patch (Figure 2F). The patient suc-
cessfully received anatomic correction and discharged in postopera-
tive Day 7. The whole corrected course and morphometry of
pulmonary artery were confirmed by TTE and MDCT 1 month after
operation (Figure 2G–I). So far, the patient has been followed up with-
out any symptoms for 23 months.

Discussion

The arterial trunks are formed within the distal part of the outflow
tract, subsequent to ongoing migration of cells into the arterial pole
from the second heart field. Originally, the arterial trunks extend
through the fourth pharyngeal arches, which will become the system-
ic vessels. Then the arterial trunks arise from the cranial part of the
sac with the sixth arches, which give rise to the developing right and
left pulmonary arteries.4 The left sixth arch continues as the ductus
arteriosus until after birth when the right sixth arch is absorbed com-
pletely. The anomalous origin of one pulmonary artery is a very rare
malformation, which so far has mainly been found as an anomalous
origin from different sites of the aorta.5

We found a case of LPA directly arising from the right ventricle,
and to our knowledge, such a finding has never been reported in the
clinic. There were several embryologic postulates for the anomalous
origin of the LPA from the aorta (ALPA). ALPA might result from fail-
ure of the development of the left sixth arch and persistence of the
left fifth arch.3 However, these embryologic postulates did not ex-
plain the embryonic development of our case, where the LPA was
directly connected to the right ventricle. Since the LPA was con-
nected with the right ventricle, our case was also different from
crossed pulmonary arteries, in which the LPA originated from MPA
to the right and usually lied above the origin of the RPA.6 Besides, our
case could not be accurately described as a ‘triarterial heart’ since the

Day 1 Patient presented in the outpatient department with a 6-

month history of shortness of breath and recurrent re-

spiratory infection. Transthoracic echocardiography

(TTE) found that the origin of the left pulmonary ar-

tery (LPA) was abnormal

Day 3 Multidetector computed tomography (MDCT) further

demonstrated the anomalous origin of the LPA arising

from the right ventricle with stenosis, and a large lat-

eral branch arising from the descending aorta to supply

the left lung blood

Day 5 The genetic testing did not identify a deletion in the re-

gion of 22q11

Day 6 The surgical correction was performed, and the LPA was

further conformed arising from the right ventricle dur-

ing the operation

Day 13 The patient was successfully discharged on postoperative

Day 7

Day 37 The whole corrected course and morphometry of pul-

monary artery were confirmed by TTE and MDCT 1

month after operation

Month 23 The patient has been followed up without any symptoms
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LPA had no valve tissue and infundibulum of its own. Furthermore,

this abnormal embryonic development might be different from cono-

truncal cardiac malformations, as the 22q11 chromosomal deletion

did not exist in our case.
In addition, in our case we found that a large lateral branch arose

from the descending aorta. It could be argued that the lateral branch

supplying the blood flow to the left lung might be the anomalous ori-

gin of the LPA, since ALPA could also arise from the descending aorta

as reported.3,7 However, its branching, distribution, and morphology

were more like an aortopulmonary collateral case, and the abnormal

artery from the right ventricle is more likely to be the LPA. Besides,

we found that the atrial and left ventricular dilation existed in this car-

diac malformation, which may be related to the large lateral branch

arising from the descending aorta, resulting in the increased blood

flow back to the left atria.
Although the surgical technique for repair of this anomalous LPA

was not difficult in our case, the embryonic development of the pre-

sent case still could not be completely explained by the current em-

bryologic postulates since it was a new malformation that never

reported. Due to its rarity, there is still much to learn about the origin

and development of the pulmonary arteries, the anomaly of which

could possibly develop in prenatal stage.
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Supplementary material

Supplementary material is available at European Heart Journal - Case
Reports online.

Slide sets: A fully edited slide set detailing this case and suitable for
local presentation is available online as Supplementary data.

Figure 1 Anomalous origin of the left pulmonary artery from the right ventricle diagnosed by transthoracic echocardiography and multidetector
computed tomography. (A) Transthoracic echocardiography showed that a blood vessel arising from the right side of main pulmonary artery and
then across main pulmonary artery to the left pulmonary hilum. (B) Biphasic blood flow in this vessel was observed by transthoracic echocardiog-
raphy. (C) Right aortic arch was observed by transthoracic echocardiography. (D and E) The left pulmonary artery arising from right ventricle with
stenosis was demonstrated by multidetector computed tomography. (F) A large lateral branch arising from the descending aorta to supply the left
lung blood by multidetector computed tomography. AAO, ascending aorta; LPA, left pulmonary artery; LV, left ventricle; MDCT, multidetector com-
puted tomography; MPA, main pulmonary artery; RPA, right pulmonary artery; RV, right ventricle; TTE, transthoracic echocardiography.
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Figure 2 The left pulmonary artery arising from the right ventricle demonstrated during operation and followed up by transthoracic echocardiog-
raphy and multidetector computed tomography postoperation. (A) Left pulmonary artery was seen arising from the root of the main pulmonary ar-
tery nearby the ascending aorta, and cross the anterior wall of main pulmonary artery to the upper left and came into the left pulmonary hilum during
operation. (B) The arrow showed the proximal orificium of left pulmonary artery to the right ventricle and a common wall between the left pulmon-
ary artery and main pulmonary artery. (C) The left pulmonary artery was actually connected with the right ventricle without valvular tissue. (D) The
proximal orificium of left pulmonary artery was closed with interrupted sutures by autologous pericardium. (E) The connection of the left pulmonary
artery and main pulmonary artery was completed through the incision of the common wall. (F) The anterior wall of left pulmonary artery was
enlarged to its bifurcation with autologous pericardium patch. (G) Transthoracic echocardiography showed that left pulmonary artery was corrected
and continued from main pulmonary artery. (H and I) Multidetector computed tomography demonstrated that left pulmonary artery was corrected
and continued from main pulmonary artery postoperation. AAO, ascending aorta; LPA, left pulmonary artery; MPA, main pulmonary artery; RPA,
right pulmonary artery; RV, right ventricle.
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