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Case Report

Transcatheter Amplatzer Vascular Plug Closure
of Fistula between Right Pulmonary Artery
and Left Atrium
Wei Wang, Yu-Jia Wang, Song-Lin Fu and Fang-Qi Gong

A fistula between the pulmonary artery and the left atrium is a rare form of congenital heart disease, less than one
hundred cases having been described in the past. This malformation was commonly treated by surgical ligation of
the fistula via thoracotomy. Only few cases have been reported treated successfully by transcatheter closure. Herein,
we report an experience on a 6-year-old girl with initial manifestation of revealed cyanosis and treated with an
Amplatzer vascular plug to block the communication. Clinical manifestations and treatment on pulmonary artery to
left atrial fistula also have been reviewed in this report.
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INTRODUCTION

CASE REPORT

A fistula between right pulmonary artery and left
atrium is a very uncommon cause of right-to-left shunt
first described by Friedlich et al in 1950.1 The majority
of them are congenital. The symptoms of this malformation are non-specific for diagnosis, especially in small
shunts. X-ray, ultrasonography and electrocardiography
may be helpful for diagnosis, but are also unspecific.
Pulmonary angiogram is the gold standard. In the past,
the most common treatment of pulmonary artery and left
atrial fistula was surgical ligation of the fistula via
thoracotomy. Nowadays, catheter closure appears to be a
new effective way to treat this disease. We report a case
in which a congenital right pulmonary artery to left atrial
fistula was closed by an Amplatzer vascular plug.

A 6-year-old girl was admitted to our hospital. Clinical history revealed cyanosis after birth, which had increased year by year. She had a long history of chest
tightness, shortness of breath, and palpitation. The patient was physically emaciated, with height of 103 cm
and weight of 16 kg. Physical examination confirmed
cyanosis, clubbing fingers and a precordial grade II/VI
systolic murmur. The second sound of the pulmonary
area was lower. The arterial oxygen saturation was 62%.
Her hemoglobin concentration was 16.6 g/L. A chest
radiograph obtained a patchy opacity on the inferior
lobe of the right lung and slight cardiac enlargement.
The cardiothoracic ratio was 0.56. The electrocardiogram showed I°A-V block. Echocardiogram showed the
right pulmonary artery broadened obviously and a 0.7
cm-wide abnormal blood flow in the right pulmonary artery. Pulse Doppler echocardiogram showed continuous
spectrum in the abnormal blood flow; the peak velocity
was 1.5 m/s (Figure 1A). The patient was suspected with
pulmonary arteriovenous fistula through echocardiogram
and the syndrome of cyanosis. The patient received cardiac catheterization after she was admitted. Angiocardiography demonstrated a fistula communicating be-
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Figure 1. (A) Color Doppler echocardiogram at parasternal short axis showed an abnormal blood flow in the right pulmonary with diameter of 0.7
cm. (B) Echocardiogram at subcostal long axis showed a sac diameter of 1.6*1.6 cm; a plug was detected by high-level echo.

plug (AGA Medical Corp., Golden Valley, Minnesota,
USA) was passed via a 6 Fr guiding catheter (minimum
ID 0.067 inches) (Figures 2C, D). The device was deployed in the fistula and released after an angiogram in
the right pulmonary artery confirmed satisfactory position. A right pulmonary artery angiogram was repeated,
showing no residual flows across the fistula and unimpeded pulmonary venous flows. The arterial saturation
was immediately increased to 95%. The patient recovered uneventfully after the operation. An echocardiogram showed no residual shunt (Figure 1B). She was
followed up for 14 months, and her present status is
good.

tween the right pulmonary artery and the left atrium,
forming an aneurysmal sac through a stenotic region
(Figures 2A, B). The hemodynamic data were obtained
during cardiac catheterization (Table 1). A 5 Fr catheter
was placed in the right pulmonary artery via the right
femoral vein. Then a 0.035-inch Loach guidewire was
put through the 5 Fr catheter into the left atrium. The
Loach guidewire was reversed after removal of the 5 Fr
catheter. An 18-mm compliant sizing balloon (AGA
Medical Corp., Golden Valley, Minnesota, USA) was
passed along the Loach guidewire. The waist of the balloon inflated at the fistula measured 8-9 mm. Then the
balloon was removed. A 12-mm Amplatzer vascular

DISCUSSION
Pulmonary artery to left atrial fistula is a rare type of
pulmonary arterio-venous malformation which is direct
A

C

Table 1. The hemodynamic data of our case

B

Body surface area (m2)
Weight (Kg)
Saturation of O2 in artery (SaO2)
Oxygen consumption (VO2) (ml/min)
Right atrial pressure (RAP) (mmHg)
Right ventricle pressure (RVP) (mmHg)
Pulmonary arterial pressure (PAP) (mmHg)
Aortic pressure (AOP) (mmHg)
Pulmonary flow (Qp) (L/min)
Systemic blood flow (Qs) (L/min)
Pulmonary-to-systemic flow ratio (Qp/Qs)
Pulmonary-to-systemic pressure ratio (Pp/Ps)

D

Figure 2. (A, B) Pulmonary arteriogram shows a large sac from the
pulmonary artery to the left atrium (PA-LAF) supplied by a fistula from
the right pulmonary artery. (C, D) After the operation, no residual blood
flows across the fistula anymore.
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0.66
16
80%
114.84
8/3 (5)
28/0 (15)
23/12 (16)
95/60 (72)
1.88
4.24
0.44:1
0.24:1
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course of the fistula and its relationship with the left
atrium and pulmonary artery clearly, and also clarifies
the type of deformity. At the same time, the pressure and
saturation can be measured accurately by the catheter
along the way. This is important to the diagnosis and
treatment of this disease.
Pulmonary artery to left atrial fistula exposes the patient to a high risk of major complications. Surgical correction is therefore preferable. So far, a majority of patients have received surgery to ligate and divide the fistula.8 However, there were only few patients received a
treatment of transcatheter in the past literature.
In the early few years of treatment of pulmonary
artery to left atrium fistula, transcatheter closure of the
anomalous vessel with an umbrella device was ruled out
because of the possibility of obstruction of the pulmonary veins. 8 Nowadays, this has been reversed, with
transcatheter closure having become a safe and effective
treatment.9 Before the operation, there must be detailed
and understanding of the lesion’s anatomy. Multi-position pulmonary angiography is considered essential to
learn more about the traveling, thickness, connectivity
and the embouchure of the pulmonary veins. The appropriate device should be selected according to the diameter of the abnormal blood vessels. The obstruction of
normal pulmonary artery and veins should be avoided
during the operation, especially for types III and IV.
Therefore, exploring the pulmonary venous drainage
clearly preoperatively is necessary. The length and width
of the fistula plug should first be assessed before operation. Then, plug the fistula at the most stenotic site. In
order to avoid deadly serious consequences, try to avoid
the blood stream of the pulmonary artery and left atrium
being influenced by the plug. Selecting a controllable,
recoverable occluding device is the better choice. Advance the device from the loader into the distal end of
the stenosis of the fistula, then perform pulmonary
angiography again. If the right-to-left shunt is confirmed
to have disappeared completely and right-descending
pulmonary artery and veins are not affected, then release
the occluder.
For our case, we chose an Amplatzer vascular plug.
The Amplatzer vascular plug is a modification of the
Amplatzer occluder device; it has been reported to be effective in pulmonary arteriovenous malformation. It is
simple to deploy through a guide catheter, which allows

communication between the pulmonary artery trunk or
its branches and the left atrium. It is a kind of heart disease with right-to-left shunt. The majority of cases are
congenital. It is often difficult to detect, especially in
smaller shunts. Fewer than one hundred cases have been
reported since the condition was first described by
Friedlich et al. in 1950.1 Based upon the presence or absence of an aneurysm in the fistula and upon the anatomy of the pulmonary venous drainage pattern, De
Souza e Silva et al. classified pulmonary artery to left
atrial fistula into three types. 2 In 1979, Ohara et al.
added a fourth type.3
Clinically, the course of pulmonary artery to left
atrial fistula is varied, the patient may show a very serious condition after birth, or may not discover the disease
until a couple of decades later. The severity of symptomatology appears to be dependent on the magnitude of
the right-to-left shunt. The most common symptoms in
newborns include central cyanosis and tachypnea. Older
children usually have a milder form of the disease; they
are sometimes not symptomatic until adolescence or
adulthood. For them, cyanosis having no tolerance for
physical activities as well as clubbing of the fingers and
toes are often the main manifestations. If patients cannot
receive timely diagnosis, serious symptoms may develop, such as cerebral embolism, brain abscess, infectious endarteritis, rupture of aneurysm-like expansion
and heart failure.2,4,5 Our case presented dyspnea, dizziness and a gradually increased cyanosis.
The above-mentioned symptoms and signs of pulmonary artery to left atrial fistula are non-specific. Hemoglobin content and increased hematocrit can be found
in blood routine of patients with pulmonary artery to left
atrial fistula. However, laboratory tests cannot diagnose
pulmonary artery to left atrial fistula clearly. Electrocardiogram, chest x-ray and CT scan may be helpful.6,7 The
result of imaging examination also depends on size and
location of the right-to-left shunt. Ultrasonography usually manifests no positive findings. However, by intravenous injection of contrast agent, the left atrium develops
three cardiac cycles after filling of contrast in the right
atrium because of contrast entering through the right
upper pulmonary vein. This sign may prompt diagnosis
of pulmonary arteriovenous fistula.
In order to identify the disease, pulmonary angiography is needed. It shows the origin, morphology,
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accurate and reliable vascular occlusion. Compared with
standard coils, fewer devices are needed to occlude large
vessels thanks to the large surface area of the plug. Also
the Amplatzer vascular plug need not be released until
position is satisfactory and thrombosis confirmed, thus
reducing the risk of vascular injury.10
To conclude, treating pulmonary artery to left atrial
fistula with catheter closure is feasible and appears to be
a safe and effective way instead of surgical treatment.
According to our experience, the Amplatzer vascular
plug appears to be an effective tool for embolotherapy of
pulmonary artery to left atrial fistula.

REFERENCES
1. Friedlich A, Bing RJ, Blount Jr SG. Physiological studies in congenital heart disease: IX. Circulatory dynamics in the anomalies
of venous return to the heart including pulmonary arteriovenous
fistula. Bull Johns Hopkins Hosp 1950;86:20-57.
2. deSouza e Silva NA, Giuciani ER, Ritter DG, et al. Communication between right pulmonary artery and left atrium. Am J Cardiol
1974;34:857-63.

131

Acta Cardiol Sin 2011;27:128-31

