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a b s t r a c t 

Anomalous origin of the right pulmonary artery from the ascending aorta (AORPA) is an 

extremely rare congenital cardiac malformation, commonly observed early in life. Patients 

with AORPA usually present with nonspecific clinical symptoms, commonly associated with 

other congenital cardiac anomalies and some complications as pulmonary hypertension 

and heart failure. A high index of clinical suspicion and noninvasive diagnostic imaging 

studies play an important role in diagnosis and preventing high mortality rates. 

We report a case of anomalous origin of the right pulmonary artery from the ascending 

aorta in a 15-year-old girl that was diagnosed with severe pulmonary hypertension, pul- 

monary hemorrhage, and small pulmonary artery aneurysm. Clinical, radiographic imaging 

and other investigations’ findings are described. To the best of our knowledge, this is the first 

reported case of anomalous origin of the right pulmonary artery from the ascending aorta 

with large patent ductus arteriosus associated with a small pulmonary artery aneurysm. 

© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

Introduction 

Normally the pulmonary trunk will divide into a right and
left main pulmonary arteries. The presence of the right pul-
monary artery originating from the ascending aorta is a
rare congenital malformation and usually referred to as an
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anomalous origin of the right pulmonary artery from the as-
cending aorta (AORPA). 

Most of AORPA cases diagnosed during infancy with 95%
and only 5% reported in adults [1] . The AORPA is usually diag-
nosed with other congenital cardiac anomalies [2] . The most
common congenital association with AORPA is patent ductus
arteriosus (PDA), while the anomalous origin of the left pul-
monary artery associated with right-sided aortic arch [ 1 ,3 ]. 
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Fig. 1 – Twelve leads ECG shows right ventricular enlargement with P mitral and right axis deviation. 

Fig. 2 – Frontal (a) and lateral (b) chest radiographs show mild volume loss of the right lung with mild rightward mediastinal 
shift. Heart size is normal. There are ground-glass opacities of the right lung and mild interstitial thickening. No pleural 
effusion. Spinal scoliosis is seen, which is of no clinical significance to our case. 
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Fig. 3 – Axial (a-c), coronal (d-e) and sagittal (f) chest CT scan with intravenous contrast shows normal opacification of 
pulmonary trunk [P] and left pulmonary artery [L]. Right pulmonary artery [R] is not opacified with contrast, it’s likely 

originated from the ascending aorta [AA] causing mass effect and narrowing of the right main bronchus. Patent ductus 
arteriosus (white arrow) is seen connecting between pulmonary trunk and aortic arch (a, f). Magnified axial (g) chest CT 

scan shows segmental pulmonary aneurysm [empty arrow head] within the right lower lobe. Axial (h) and coronal (i) lung 
window demonstrate irregular consolidation of the medial segment of right lower lobe, surrounded by ground glass 
opacities. 

 

 

 

 

 

 

 

 

Patients with AORPA usually present with non-specific
clinical symptoms, and they can present lately with compli-
cations like pulmonary hypertension or heart failure [2] . How-
ever, they commonly present with dyspnea and cyanosis with
cardiac murmur during auscultation [4] . 
Presence of AORPA usually carryout a poor prognosis [5] .
Surgical intervention is recommended as early in life as pos-
sible. In the case of no surgical intervention, the mortal-
ity rate found to exceed 80% during the first year of life
[6] . 
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Fig. 4 – Axial (a, b) cardiac CT scan, 3D volume rendering (c) images and Software created diagrams (d-f) confirmed that the 
left pulmonary artery [L] originated from the pulmonary trunk [P] and an anomalous right pulmonary artery [R] originated 

from ascending aorta [AA]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We present a rare case of AORPA with PDA, associated with
small pulmonary artery aneurysm, confirmed by CT scan and
multiple other radiological investigations in a 15-year-old girl.

Case Report 

A 15-year-old, girl, was referred to our institution from a sec-
ondary hospital with 2 months history of exertional dyspnea,
dry cough, and hemoptysis. The patient has been diagnosed
with severe pulmonary hypertension based on a transthoracic
echocardiogram (TTE) report. She was referred to our hospital
for further workup and management. 

The patient presented with exertional dyspnea that wors-
ened with time, and mildly improved with resting. Associated
with dry cough and minimal red-stained sputum (hemopty-
sis), which developed recently. She did not give any history of
chest pain, dizziness, palpitation, or lower limb edema. The
patient had a history of recurrent epistaxis for 5 years, which
was treated by cauterization 3 months ago without significant
improvement. 

Her vital signs showed mild increased peripheral pulse
(112 pulse/min) with normal blood pressure and oxygen sat-
uration. A complete physical examination was perfumed and
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Fig. 5 – Planer ventilation images (a) demonstrate normal and homogenous radiotracer distribution of both lungs. Planer 
perfusion images (b) demonstrate markedly decreased perfusion throughout the right lung. Left lung perfusion images are 
normal and homogenous. Incidental abnormal increase radiotracer uptake of bilateral kidneys in perfusion images, 
suggesting presence of right to left shunt. 
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Fig. 6 – Grayscale and color-Doppler Transthoracic echocardiogram show hyper-trabeculated right ventricle with normal 
wall-thickness, moderately to severely dilated right ventricle. The right ventricular systolic pressure (RVSP) was 100-105 
mmHg with flattening of interventricular septum, suggestive of right ventricular pressure/volume overload. The right 
atrium was mildly to moderately dilated and there was mild to moderate tricuspid regurgitation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

was unremarkable. At the time of admission, her ECG ( Fig. 1 )
showed signs of right ventricular enlargement with right axis
deviation, suggestive of right ventricular strain. Her chest ra-
diograph ( Fig. 2 ) showed mild volume loss of the right lung
with a mild rightward mediastinal shift. There are ground-
glass opacities of the right lung and interstitial thicken-
ing. The patient admitted to pediatric cardiology for further
workup. 

A Chest CT scan ( Fig. 3 ) showed PDA and right pulmonary
artery arising from the ascending aorta. Also, there was a
small segmental pulmonary aneurysm in the right lower lobe,
surrounded by pulmonary hemorrhage. There was no pul-
monary embolism. Cardiac CT scan ( Fig. 4 ) confirms the pres-
ence of only the left pulmonary artery originated from the
pulmonary trunk and anomalous right pulmonary artery orig-
inating from ascending aorta. A Ventilation/Perfusion scan
( Fig. 5 ) demonstrated markedly decreased perfusion through-
out the right lung, while the perfusion to the left lung was
normal. 
A TTE ( Fig. 6 ) was repeated in our hospital that
demonstrated hyper-trabeculated right ventricle, normal
wall-thickness, and moderately to severely dilated right
cardiac chambers. The right ventricular systolic pressure was
100-105 mmHg, flattening of the interventricular septum, and
D-shaped left ventricle. The rest of the TTE evaluation was
normal. 

After that, a cardiac MRI/MRA ( Fig. 7 ) was arranged which
demonstrated similar findings to the previous investigations.
In addition, the right ventricular ejection fraction was 37%,
evidence of focal fibrosis on gadolinium up-take at basal,
and mid RV/LV insertion points. The rest of the myocardium
appeared normal. The left pulmonary artery was the only
branching artery from the pulmonary trunk, while the right
pulmonary artery was arising from the ascending aorta which
consistent with AORPA. Adding to that, there was a large PDA
that measured 6-7 mm. 

After extensive workup, the patient’s hemoptysis was
explained by the presence of a left segmental pulmonary



2300 R a d i o l o g y  C a s e  R e p o r t s  1 5  ( 2 0 2 0 )  2 2 9 4 – 2 3 0 2  

Fig. 7 – Coronal cardiac MRA (a-f) shows left pulmonary artery was the only branching artery from the pulmonary trunk, 
while the right PA was arising from the ascending aorta which was consistent with AORPA. Sagittal Cardiac MRI delayed 

gadolinium enhancement images (g,h) shows evidence of focal fibrosis on gadolinium up-take at mid RV/LV insertion 

points (red arrows). 

 

 

 

 

 

 

 

 

 

 

 

aneurysm, which was seen on a CT scan. The aneurysm
was treated successfully by the interventional radiology team
without any complications ( Fig. 8 ). The severe pulmonary hy-
pertension due to the large PDA was treated medically without
closure of the shunt. The patient mildly improved. A surgical
option was provided, and the patient was discharged in close
follow-up with pediatric cardiology and cardiac surgery teams.
Discussion 

AORPA is an extremely rare cardiac malformation, some stud-
ies mention that it’s very rare and accounts for 0.1% of all con-
genital heart defects [5] . AORPA usually arises from the pos-
terior aspect of the ascending aorta [1] , in our case the right
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Fig. 8 – Under sedation and aseptic technique, left brachial artery was accessed using a 21-gauge needle with 5-french 

vascular sheath. (a-e) A glide wire was advanced to the aortic arch and selection of right pulmonary artery was performed. 
A small aneurysm arising from the medial segment of right lower pulmonary artery identified. Embolization was 
performed using a Cencerto detachable coil. Post embolization angiogram showed complete stasis with no further filling of 
the aneurysm. Post embolization CXR shows a hyperdense coil with no complication. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

pulmonary artery originates from the right lateral side of the
ascending aorta ( Fig. 3 , 4 ). 

A few AORPA from the ascending aorta cases have been de-
scribed in the literature, and it’s known that AORPA is seen
4-8 times more than anomalous origin of the left pulmonary
artery [2 ,4] . More than 95% of AORPA diagnosed within the first
year of life [7] . However, clinical suspicion of the congenital
disease usually required in young patients with unexplained
mild symptoms, as seen in our study. 

Literature review reviled that some congenital heart dis-
eases were found to be associated with AORPA, most com-
monly PDA, which is seen in two-thirds of the cases [2] . Other
congenital anomalies include aortopulmonary septal defect,
tetralogy of Fallot, hypoplastic aortic arch, patent foramen
oval, and ventricular septal defect [2] . In our case, we can see a
large PDA that measured 6-7 mm in both Cardiac CT scan and
MRI. 

In clinical evaluation, most of AORPA patients present
with nonspecific symptoms. They can present with cyanosis,
respiratory distress, failure to thrive, recurrent hemopty-
sis, and other signs of heart failure that may also present
[1 ,2 ,4 ,8] . Our patient presented with progressive exertional
dyspnea, dry cough, and hemoptysis, which were likely re-
lated to the small pulmonary artery aneurysm and pulmonary
hemorrhage. 

Early diagnosis of AORPA with surgical repair plays an im-
portant role in prognosis in these patients [9] . More than
two-thirds of the AORPA patients show cardiomegaly and in-
crease pulmonary vascularity in chest radiographs [2] , but we
did not see those in our patients. There was only low right lung
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volume with ground glass opacities of the right lower lobe re-
lated to pulmonary hemorrhage. 

CT cardiac angiogram is considered the gold standard of
diagnosis and surgical planning. It provides a noninvasive ac-
curate diagnosis with the ability to provide 3-dimensional and
cross-sectional images to determine the anatomic relations
between the pulmonary artery and adjacent structures, as
well as to evaluate the cardiac structures from various angles
[5] . 

Supportive medical management is not the optimal treat-
ment in such cases. These kinds of congenital anomalies are
found to have a high mortality rate, resulting from pulmonary
hypertension and heart failure in nonsurgically repaired pa-
tients [4] . This can be explained by the presence of high pres-
sure and overloaded right pulmonary artery from the systemic
circulation of the left ventricle. Surgical intervention is the
main treatment of AORPA [5] . Early diagnosis and corrective
surgery are improving the prognosis in case of isolated AORPA
in those patients, who do not develop pulmonary hyperten-
sion yet [10] . Pulmonary hypertension and heart failure are
the main complications of untreated AORPA [4 ,5 ,9 ,10] . To the
best of our knowledge, the pulmonary artery aneurysm as-
sociation with AORPA is the first time to be described in the
literature. 

Conclusion 

The AORPA is a rare cardiovascular congenital malformation
in adults, due to the high mortality that presents in the first
years of life if it is not treated surgically. 

A high index of clinical suspicion is required, especially in
infancy with unexplained heart failure, recurrent hemopty-
sis, and pulmonary hypertension. Noninvasive imaging stud-
ies play a very important role in the diagnosis and follow-up,
as seen in our case. 

Informed consent 

The consent was not required form institutional review board
in our institute due to the anonymized and retrospective na-
ture of this report. 
Patient consent 

Verbal patient’s consent was taken however, the consent was
not required form institutional review board in our institute
due to the anonymized and retrospective nature of this case
report. 
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