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INTRODUCTION 

Direct communication between the pulmonary artery and 
the left atrium (LA) is a rare congenital variation of arteriove-
nous fistula. Since its initial description by Friedlich et al. (1), 
approximately 60 cases have been reported in the literature and 
most of them involved communication from the right pulmo-
nary artery to the LA (2). Most cases reported are of congenital 
origin, while some other cases appear to be of posttraumatic 
origin. A hemodynamic right-to-left (R-L) shunt may result in 
cyanosis, clubbing, dyspnea, polycythemia, and paradoxical 
systemic embolization (3, 4). In this study, we report an anom-
alous case involving direct communication between the left 
main pulmonary artery (LMPA) and the left atrial appendage, 
which was diagnosed by computed tomography (CT) and color 
Doppler echocardiography.

CASE REPORT

A 23-year-old female patient was referred to our hospital with 
a cardiac murmur on physical examination. She had suffered, 

since childhood, from intermittent shortness of breath with 
physical exertion such as when participating in school sports 
day. She had no clinical history of trauma or surgery that could 
be related to any cardiac abnormality and also denied any his-
tory of smoking, diabetes mellitus, hypertension, or rheumatic 
fever. Upon physical examination, no cyanosis or clubbing of 
the fingers was noted. Her height (164 cm) and weight (52 kg) 
were within normal range, and her blood pressure was 132/80 
mm Hg. Laboratory tests were also within normal range in-
cluding hemoglobin level, hematocrit level, partial pressure of 
oxygen in arterial blood (PaO2), and saturation of oxygen in ar-
terial blood (SaO2). Auscultation obtained in our hospital showed 
a grade 3 to 4 continuous murmur in the pulmonary valve area 
and a simple chest radiography revealed no abnormalities. 
Electrocardiography demonstrated a normal sinus rhythm with 
a heart rate of 67 bpm. Transthoracic echocardiography re-
vealed mild thickening of the mitral valve and prolapse of the 
anterior mitral valve associated with mild mitral regurgitation 
in systole observed on echocardiography. The morphology and 
function of the pulmonary valve was normal; however, an ab-
normal backward flow was detected above the pulmonary valve 
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We report a rare case of a direct communication-forming fistula between the left 
main pulmonary artery and left atrial appendage detected on computed tomogra-
phy and color Doppler echocardiography.
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correction were not conducted, and a regular follow-up schedule 
was made. 

DISCUSSION 

In the case described herein, a rare congenital anomaly of a 
direct communication-forming fistula between the LMPA and 
the left atrial appendage was detected on CT and color Doppler 
echocardiography.  

Although there has been one previous case of direct commu-
nication between the left pulmonary artery and the LA, which 
was diagnosed via contrast-enhanced echocardiography and se-
lective pulmonary angiography, our case involved diagnosis via 
contrast-enhanced CT and color Doppler echocardiography (5). 

in diastole on color Doppler (Fig. 1). Contrast-enhanced CT was 
carried out to evaluate the anatomy and to rule out patent ductus 
arteriosus. CT revealed an abnormal direct communication from 
the inferior aspect of the LMPA, close to the bifurcation site of 
the pulmonary trunk, to the left atrial appendage rather than 
patent ductus arteriosus (Fig. 2). The maximum diameter of the 
communicating fistula vessel was 6 mm. Dilatation of the pul-
monary trunk, LMPA and right ventricle were also noted, but no 
associated hypertrophy of the right ventricular free wall was ob-
served. The right pulmonary artery and pulmonary venous re-
turn were normal and no other shunt evidence associated with 
cardiac structure and no lung parenchymal anatomy abnormali-
ties were detected. According to the cardiologist’s discretion, se-
lective pulmonary angiography, early intervention, and surgical 

Fig. 1. A 23-year-old woman with a continuous cardiac murmur. A transthoracic color Doppler echocardiography was performed on the pulmo-
nary trunk in systole (A) and diastole (B). Note the dilatation and regurgitant flow (red color flow, arrow) in the pulmonary trunk in diastole on 
the parasternal view. 
Note.-PT = pulmonary trunk, LAA = left atrial appendage area
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Fig. 2. A 23-year-old woman with a continuous cardiac murmur. Oblique maximum intensity projection (MIP) and axial images of computed 
tomography show an abnormal direct communication (arrow) from the inferior aspect of the LMPA, close to the bifurcation site of the pulmo-
nary trunk, to the left atrial appendage (A-C). The maximum diameter of the communicating fistula vessel was 6 mm in size. 
Note.-Ao = ascending aorta, LMPA = left main pulmonary artery, LA = left atrium, LV = left ventricle, RV = right ventricle
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In summary, we present herein a rare case of direct commu-
nication-forming fistula between the LMPA and the left atrial 
appendage, as revealed by CT angiography and color Doppler 
echocardiography in a patient with cardiac murmur on physi-
cal examination. Further study will be required to establish the 
etiology, incidence, and clinical significance of left-sided pul-
monary artery-originated fistula, in contradistinction to right-
sided fistula. 
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Clinical manifestations can appear from infancy to late adult-
hood; those who evidence late symptoms tend to exhibit a mild 
clinical course relative to patients who present in infancy (6).

In cases of direct communication between the pulmonary 
artery to LA, usually via an R-L shunt, symptoms including cy-
anosis of the lips, cheeks, and extremities, dyspnea on exertion 
and digital clubbing may arise, depending on the size and loca-
tion of the fistula (7). Therefore, in cases in which cyanosis oc-
curs but the structure of the heart is normal, direct communi-
cation between the pulmonary artery and LA might be suspected; 
laboratory tests may demonstrate arterial hypoxia and polycy-
themia. LA dilatation and left ventricular hypertrophy may be 
noted on electrocardiography. Contrast-enhanced echocar-
diography and selective pulmonary angiography directly dem-
onstrate evidence of the shunt. Rapid opacification of the LA 
and poor opacification of the lung could be observed on selec-
tive pulmonary angiography. Upon cardiac catheterization, LA 
O2 saturation was markedly reduced and showed poor response 
to the extra O2 (7).   

Early diagnosis is essentially based on hemodynamics and 
owes to the bypass of pulmonary filtering, which allows micro-
organisms to enter directly into the systemic circulation, possi-
bly resulting in cerebral or systemic embolization or abscess. 
Other complications may include pulmonary edema associated 
with left heart insufficiency with irreversible pulmonary hyper-
tension and consequent polycythemia.  

According to previous reports, even though this anomaly re-
sults from an abnormal communication between the pulmo-
nary artery and the pulmonary veins, which are subsequently 
incorporated into the LA, we remain unsure of the etiology of 
the direct communication with the fistula between the LMPA 
and the appendage of LA, as well as the difference in incidence 
between the right-sided and left-sided fistula (8).

In our case, there was an atrial-to-pulmonary backward flow 
(L-R shunt) in diastole that was clearly observed on color Dop-
pler echocardiography. We thought that there might be another 
shunt flow of a pulmonary-to-atrial flow (R-L shunt) in systole, 
suggesting a bi-directional shunt flow. 

For treatment of this condition, surgical ligation or division 
is recommended. Recently, interventional treatment using an 
Amplatzer ductal occluder has been used as an alternative, with 
relatively good results (9, 10). 
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