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Abstract 

Background The first description of right pulmonary artery-to left atrium communication was done by Friedlich and 
coauthors in 1950. The right pulmonary artery and left atrium are directly connected by the right pulmonary artery to 
left atrial fistula through a thin-walled aneurysm. Here, we describe a female adult patient who underwent investiga-
tion for dyspnea and had Type 1 right pulmonary artery to left atrium connection.

Case presentation Twenty-two-year-old female presented with history of breathlessness (New York Heart associa-
tion classification grade III) for 3 years. On initial examination, her saturation was 60% with no clinical evidence of cya-
nosis. Initial radiographic examination and CT pulmonary angiogram revealed a dilated communication between the 
right inferior pulmonary artery and left atrium. The patient was then referred for cardiac MRI. The MR imaging showed 
the following findings: Dilated right ventricle and atrium with Ostium secundum type of atrial septal defect. Large 
focal outpouching was noted arising from the right inferior pulmonary artery whose inferomedial portion appeared 
to communicate with left atrium. The final diagnosis was right pulmonary artery to left atrial fistula-Type I with ostium 
secundum type atrial septal defect. Midline sternotomy was performed for ligation of this fistula with septal correc-
tion. Post surgery, patient began to improve clinically and her saturation in room air increased to 92%

Conclusions Right pulmonary artery to left atrial fistula is different from the pulmonary AV fistula and its rarity directs 
the need for imaging to diagnose the condition and for management selection. The fistulous connection, which most 
frequently originates from the posterior wall of the descending branch of RPA and inserts into the LA, is readily seen 
on CT/catheter angiography. Due to the rarity of this entity and much fewer evidences in imaging, we have reported 
a type 1 right pulmonary artery to left atrium connection.
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Background
The first description of right pulmonary artery-to left 
atrium communication was done by Friedlich and coau-
thors in 1950 [1]. The right pulmonary artery and left 
atrium are directly connected by the right pulmonary 
artery to left atrial fistula through a thin-walled aneu-
rysm. They act as direct right-to-left shunts resulting 
in central cyanosis, clubbing, exertional dyspnea and 

polycythemia. Bypassing the pulmonary filtration pro-
cess also results in passage of emboli and bacteria to the 
systemic circulation causing stroke, cerebral abscess, cer-
ebral and systemic emboli.

De Souza e Silva et  al. [2] categorized three types of 
communications based on the presence or absence of an 
aneurysm in the fistula and on the anatomy of pulmonary 
venous drainage pattern.

• Type I is a normal pulmonary venous pattern
• Type II is an absent right inferior pulmonary vein 

with fistulous connection at the normal site of its 
ostium
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• Type III is when all the pulmonary veins are con-
nected to the aneurysmal pouch.

The fourth type was later added by Ohara et al. [3].

• Type IV is a right inferior pulmonary vein replaced 
by three small veins connected to the aneurysmal 
pouch. The left-sided pulmonary veins join the left 
atrium directly

Case presentation
Twenty-two years old female presented with history of 
breathlessness (New York Heart association classification 
grade III) for 3 years. On initial examination, her satura-
tion was 60% with no clinical evidence of cyanosis. Ini-
tial radiographic examination revealed a right hilar mass 
with no other significant changes in bilateral lung fields 
(Additional file 1: Fig 1). CT pulmonary angiogram per-
formed in GE Optima CT 660 SE 128 CT scanner for the 
evaluation of the right hilar mass revealed a dilated com-
munication between the right inferior pulmonary artery 
and left atrium (Additional file 1: 2, 3, 4). The patient was 
then referred for cardiac MRI. The magnetic resonance 
imaging was performed in 3 T magnetic resonance scan-
ner (Siemens Healthineers, Erlangen, Germany). Stand-
ard institute cardiac MR protocol with TRUFISP (white 
blood) images and HASTE (dark blood) axial and coro-
nal sections was done for morphologic imaging. The 
MR imaging showed the following findings: dilated right 
ventricle and atrium with Ostium secundum type of 
atrial septal defect measuring approximately 16.3 mm. 
Large focal outpouching was noted arising from the right 
inferior pulmonary artery whose inferomedial portion 
appeared to communicate with left atrium which was 
responsible for the right-to-left shunting and hypoxia. 
The diameter of the communication measures 23 mm 
(Additional file 1: Fig 5, 6). The final diagnosis was right 
pulmonary artery to left atrial fistula-Type I with ostium 
secundum type of septal defect. Midline sternotomy was 
performed for ligation of this fistula with septal correc-
tion. After surgery, the condition of the patient got better.

Discussion
Patients present with symptoms right from infancy to 
late adulthood. Those who present later have a milder 
clinical course than those who present in infancy [4]. 
The following symptoms and signs combined point 
toward the diagnosis: central cyanosis, clubbing of fin-
gers, exertional dyspnea, silent precordium, normally 
split second heart sound, nonspecific murmur over left 
or right axillary region, and an abnormal radiographic 
density in the right or left pulmonary hilum. Because of 

the rarity of this entity, the diagnosis by clinical symp-
toms and signs remain a remote possibility [5]. Hence, 
imaging plays a vital role in its identification. The refer-
ring physician requires its exact location and the type 
of the fistula for planning the management as it ranges 
from simple ligation to transcatheter closure of the fis-
tula and also for deciding the requirement of extracor-
poreal circulation. Diagnosis of right pulmonary artery 
to left atrium communication is difficult. It was possible 
to diagnose this fistula on a contrast echocardiogram 
by filling an aneurysmal sac behind the left atrium and 
communicating to it after three beats of contrast filling 
to right-sided structures. This suggested right pulmonary 
artery to left atrium communication in this situation. 
The most conclusive method to validate this uncom-
mon diagnosis and precisely delineate the anatomical 
characteristics is still cardiac catheterization with selec-
tive angiography. A precise diagnosis can also be made 
using high-resolution CT, which provides a clear image 
of cardiovascular features [6]. The fistulous connection, 
which most frequently originates from the posterior wall 
of the descending branch of RPA and inserts into the 
LA, is readily seen on CT angiography. The conventional 
course of treatment involves performing a median ster-
notomy to surgically ligate the aberrant connection. With 
this procedure, there is a high risk of severe trauma and 
several consequences, including aneurysmal communica-
tion rupture, systemic embolism, infective endarteritis, 
and cerebral abscess. For type I fistulas, straightforward 
ligation or division via median sternotomy seems appro-
priate. For type II fistulas, a right or left posterolateral 
thoracotomy may be the best option. Extracorporeal cir-
culation may be more appropriate for treating type III 
and type IV fistulas when dissecting the abnormal artery 
is technically challenging or when complex intracardiac 
repairs are necessary. Additionally, isolated case reports 
of transcatheter fistula closure have been published [7]. 
Right pulmonary artery to left atrial fistula is different 
from the pulmonary AV fistula and its rarity [8] directs 
the need for imaging to diagnose the condition and for 
management selection. The fistulous connection, which 
most frequently originates from the posterior wall of 
the descending branch of RPA and inserts into the LA, 
is readily seen on CT/catheter angiography. To avoid 
prolonged arterial hypoxia, systemic thromboembolic 
consequences, congestive heart failure, shunt-derived 
pulmonary hypertension, and brain abscess, early surgi-
cal intervention is indicated.

Conclusions
Right pulmonary artery to left atrial fistula is differ-
ent from the pulmonary AV fistula and its rarity directs 
the need for imaging to diagnose the condition and for 
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management selection. The fistulous connection, which 
most frequently originates from the posterior wall of 
the descending branch of RPA and inserts into the LA, 
is readily seen on CT/catheter angiography. To avoid 
prolonged arterial hypoxia, systemic thromboembolic 
consequences, congestive heart failure, shunt-derived 
pulmonary hypertension, and brain abscess, early sur-
gical intervention is indicated. Due to the rarity of this 
entity and much fewer evidences in imaging, we have 
reported a type 1 right pulmonary artery to left atrium 
connection with CT angiography and MR.
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