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Abstract

Aortopulmonary window is a rare congenital heart disease that can increase pulmonary vascular

resistance, exacerbate left-to-right shunt and lead to heart failure and respiratory tract infections.

Most patients die during childhood. We report a 53-year-old male patient with a large aorto-

pulmonary window combined with anomalous origin of the right pulmonary artery from the

aorta, with Eisenmenger syndrome and without surgery.
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Introduction

Aortopulmonary window (APW) is a rare

congenital heart disease, accounting for

0.2% to 0.6% of all congenital heart dis-

eases.1 APW is an abnormal communica-

tion between the ascending aorta and the

main pulmonary artery caused by embryon-

ic hypoplasia. Most patients with APW
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develop congestive heart failure in infancy
owing to left-to-right shunt.2 The survival
rate of patients with large untreated APW is
very low, with a mortality rate of 40% in
the first year;3 few patients with APW sur-
vive to adulthood. We report a 53-year-old
male patient with a large APW combined
with anomalous origin of the right pulmo-
nary artery from the aorta (AORPA) and
Eisenmenger syndrome without surgery.

Case report

A 53-year-old male patient was admitted to
our hospital because of chest tightness and
shortness of breath for more than 40 years
and intermittent haemoptysis for 10 years.
Haemoptysis occurred frequently in
autumn and winter, with a volume of
approximately 20 to 30mL per episode.
The patient underwent medical evaluation
when he was approximately 11 years old.
Congenital heart disease was considered,
but the exact cause of his chest symptoms
was unknown because of limited medical
resources at that time. Therefore, during
the course of the disease, he had no system-
atic diagnosis and received no treatment.
He had no history of hypertension, diabe-
tes, coronary heart disease, smoking or
related family diseases.

Physical examination revealed the
following: blood pressure: 133/78mmHg,
heart rate: 82 bpm, respiratory rate:
16 bpm and oxygen saturation: 94%. The
cardiac borders were normal in chest radio-
graphs, and no dry or moist rales were
heard on auscultation. The P2 heart sound
was loud, and a grade 3/6 systolic murmur
was ausculted over the left parasternal area.
Routine blood test results were as follows:
white blood cell count: 7.31� 109/L, red
blood cell count: 6.21� 1012/L, haemoglo-
bin 190 g/L, haematocrit 0.562L/L and
B-type natriuretic peptide concentration:
43.70 ng/L (reference range, 0–100 ng/L).
Liver and renal function, urinalysis and

other laboratory test results were normal.
Electrocardiography suggested sinus
rhythm and bilateral atrial enlargement.
Transthoracic echocardiography showed
right ventricular enlargement and dysfunc-
tion with an estimated systolic pulmonary
artery pressure of 111mmHg. The size of
the left ventricular end-diameter was
normal, and the left ventricular ejection
fraction was 58%. Echocardiography also
showed an interruption between the ascend-
ing aorta and the main pulmonary artery
bifurcation measuring approximately
38mm in width on the parasternal long-
axis view (Figure 1). The right pulmonary
artery was widened and shifted to the right,
overriding the APW. The left pulmonary
artery originated from the main pulmonary
artery, and colour Doppler flow imaging
showed bidirectional shunting. The echocar-
diographic diagnosis was congenital heart
disease, APW, right pulmonary artery origi-
nating from the beginning of the APW and
pulmonary hypertension. Lung computed
tomography (CT) and second-phase
enhancement with contrast showed visible
communication between the aorta and pul-
monary artery. The left pulmonary artery
originated from the pulmonary trunk, and
the right pulmonary artery originated from
the aorta (Figure 2). The final diagnosis
was APW combined with AORPA, and
Eisenmenger syndrome was confirmed,
which precluded surgery. We recommended
that the patient receive medicine to reduce
pulmonary arterial pressure.

Discussion

APW, also known as aortopulmonary
septal defect, is a rare congenital heart dis-
ease. APW is defined as direct communica-
tion between the ascending aorta and the
main pulmonary artery owing to incom-
plete separation of the arterial trunk into
the aorta and pulmonary artery during
embryogenesis.4 APW can appear as an
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isolated lesion, or may be combined with

other cardiac abnormalities, such as ven-

tricular septal defect, atrial septal defect,

patent ductus arteriosus and tetralogy of

Fallot.5 Our patient was diagnosed with

APW combined with AORPA. According

to the classification proposed by Mori

et al., APW is divided into three types.

Type I indicates an APW located in the pul-

monary artery bifurcation before the

proximal defect, and the left pulmonary

artery and main pulmonary artery maintain

a normal relationship. Type II indicates an

APW located at the bifurcation of the left

and right pulmonary arteries, with a distal

defect in an oblique direction. Type II

APW accounts for only 10% of all APW

cases. Berry et al.6 modified the Mori clas-

sification according to the origin of the

right pulmonary artery. In the modified

Figure 2. Lung computed tomography (CT) images. (a) Lung CT image showing an aortopulmonary septal
defect (black arrow). (b) Second-phase enhancement with contrast during lung CT showing visible com-
munication between the aorta and pulmonary artery, and that the right pulmonary artery originates from
the ascending aorta.
Ao¼Aorta, RPA¼ right pulmonary artery, LPA¼ left pulmonary artery.

Figure 1. Transthoracic echocardiography. (a) Tricuspid regurgitation spectrum with Doppler
ultrasonography revealed the following: tricuspid regurgitation velocity: 5.16 m and pressure difference: 106mmHg
(1mmHg¼ 0.133kpa). Using these values to estimate pulmonary artery pressure, owing to right-sided heart
enlargement, 15mmHg (right atrial pressure) should be added in accordance with the pressure difference of
106mmHg, and the systolic pulmonary artery pressure should be 111mmHg. (b) Parasternal long axis view
demonstrating a defect (white arrow) between the ascending aorta and main pulmonary artery.
AAO¼ ascending aorta, PA¼ pulmonary artery.
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classification, Type II is further divided into
Type IIA and Type IIB. Type IIA indicates
that the right pulmonary artery originates
from the main pulmonary artery. Type IIB
represents AORPA, often combined with
aortic arch hypoplasia and patent ductus
arteriosus; our patient had type IIB. Type
III is a compound type with proximal and
distal defects and complete absence of the
aortopulmonary septum (Figure 3).

The pathophysiological changes in
APW are complicated. Through the
defect, a large amount of high-pressure
aortic blood ejects directly into the prox-
imal end of the pulmonary artery, which
first leads to pulmonary hypertension
and pulmonary congestion. Second, the

continuous impact of high-pressure blood
flow can induce pulmonary arteriolar spasm,
intimal thickening and luminal thinning,
which increases resistance. These pathophysi-
ological changes can lead to pulmonary hyper-
tension. Excessive pulmonary artery pressure
can increase right heart load, which can induce
right ventricular enlargement and dilatation
and lead to right heart failure. Large APW
defects and left ventricular volume overload
cause left ventricular enlargement and dilata-
tion, which can induce left heart failure. Severe
cases can quickly develop complete heart fail-
ure after birth.

Echocardiography is considered the first-
line imaging tool to diagnose simple and
complex congenital heart diseases; however,

Figure 3. APW classification diagram. (A) Type I, proximal defect. (B) Type IIA, distal defect with the right
pulmonary originating from the main pulmonary artery. (C) Type IIB, distal defect, anomalous origin of the
right pulmonary from the aorta. (D) Type III, total defect (these images originate from: https://ss1.bdstatic.
com/70cFuXSh_Q1YnxGkpoWK1HF6hhy/it/u=1611928785,3978765144&fm=26&gp=0.jpg. Accessed: 15
August 2020).
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with severe pulmonary hypertension, a
diagnosis of APW may be missed.4 To some
extent, an ultrasonographic diagnosis may be
difficult and should be based on careful eval-
uation of the two-dimensional images pro-
jected on the parasternum and sternum.
Our patient was underdiagnosed for a long
time because of limited medical resources.
His right ventricle was hypertrophic, and
the left ventricle was normal; ejection fraction
was in the normal range with bidirectional
shunting. The reason for our patient’s surviv-
al may be related to the normal left ventricu-
lar structure and function.

APW can induce early severe pulmonary
hypertension, congestive heart failure,
respiratory tract infections and mortality.
Thus, once the diagnosis is confirmed, sur-
gery should be performed immediately,
regardless of the patient’s age. Irreversible
pulmonary hypertension with right-to-left
shunting is the only contraindication for
surgery.7 In cases with early diagnosis and
no other abnormalities, the intraoperative
mortality is low, and the long-term progno-
sis is satisfactory; however, surgery is not
an option for patients with Eisenmenger
syndrome.7,8 For patients who have lost
the opportunity for surgery, medical treat-
ment is the only option to relieve symp-
toms, such as pulmonary hypertension,
heart failure and respiratory tract infec-
tions. The treatment strategies for patients
with Eisenmenger syndrome are stated in
major clinical guidelines.9 Studies have
shown that vasodilators may improve
symptoms, and the main medications are
endothelin receptor antagonists (e.g.,
bosentan), phosphodiesterase inhibitors
(e.g., sildenafil) and prostacyclins (e.g., ilo-
prost). Bosentan can improve patients’
exercise endurance and haemodynamics.
Studies have shown that sildenafil is also
beneficial regarding mortality.10,11 Heart–
lung transplantation may be another treat-
ment, according to a case reported by
Bobylev et al.,12 which was a patient who

underwent heart–lung transplantation for
APW combined with Eisenmenger syn-

drome as the final treatment. The hope is
that the ideal treatment plan can be deter-

mined with future research. Until more is
known, early detection and diagnosis of
APW is critical.

The literature suggests that the median

survival for uncorrected APW is 33
years.13 The longest reported survival for
untreated APW with Eisenmenger syn-

drome is 60 years,14 which our patient
has exceeded, and who continues to be

followed-up.
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