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Arteriovenous fistula between descending aorta and
left inferior pulmonary vein: Closure with vascular plugs

Vasktler tikac ile kapatilan inen aort ile sol alt pulmoner ven arasinda
arteriyovenoz fistul
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Summary- Echocardiography revealed systemic artery
to pulmonary venous fistula, a rare vascular anomaly, in a
20-month-old girl, and multislice computed tomography an-
giography (CTA) was performed to rule out congenital heart
disease. Normal bronchial connection and pulmonary vascu-
lature were observed in the lung. The fistula drained through
the left inferior pulmonary vein to the left atrium leading to a
left-to-left shunt. Percutaneous intervention was performed in
2 stages using Amplatzer vascular plugs to close successfully.

Congenital Sys-
temic arteriove-
nous fistula (AVF)
arising from the aor-
ta and draining through the pulmonary vein to the left
atrium without lung sequestration is a rare vascular
malformation.”’ On physical examination there is
usually a continuous or systolic murmur. Clinical pre-
sentation depends upon size and place of the vascular
malformation.? If there is suspicion of AVF on physi-
cal examination and echocardiography, multislice
computed tomography angiography (CTA) can be
helpful in confirming diagnosis and anatomic model,
and in choosing appropriate treatment modality.?#
While surgical ligation was once the recommended
therapy for AVF, percutaneous intervention has come
to the forefront.!'*-

Abbreviations:

AVF  Arteriovenous fistula
CTA  Computed tomography angiography

A rare case of AVF between the thoracic aorta and
left inferior pulmonary vein occluded with Amplatzer

Ozet- Yirmi aylik kiz cocugu, kilo alamama ve kalpte ufi-
rum duyulmasi nedeniyle gonderildi. Ekokardiyografik ince-
lemesinde sol atriyuma sol alt pulmoner ven yoluyla ag¢ilan
fistul olabilecegi dusunuldu. Cok kesitli bilgisayali tomografi
anjiyografisinde inen aort ile sol alt pulmoner ven arasin-
daki soldan sola santli fistul varligi dogrulandi. Akcigerin
brons ve damar yapisi normaldi. Fistul perkiutan girisimle
iki asamada Amplatzer damar tikaci kullanilarak bagari ile
kapatildi.

vascular plugs (AGA Medical Corporation, Golden
Valley, MN, USA) is described in the present report.

CASE REPORT

A 20-month-old girl with failure to thrive and cardiac
murmur was referred with suspected congenital heart
disease by a pediatrician for echocardiography. Her
weight and height were 9 kg (<3 percentile) and 78
cm (10M-25™ percentiles), respectively. Physical ex-
amination confirmed presence of grade 3/6 systolic
murmur, heard over the apical region and radiating to
the mid-scapular region posteriorly. A hyperdynamic
pulse at the rate of 110/min, a forceful left ventricular
apex impulse, and mild hepatomegaly were observed.
Neither cyanosis nor clubbing were present. Chest ra-
diography showed mild cardiomegaly (cardiothoracic
ratio=0.54) with increased pulmonary vascular mark-
ings, particularly in the lower left pulmonary region.
The patient had mild clinical congestive heart failure.
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Echocardiography revealed left atrial and ventricular
enlargement, moderate mitral-valve regurgitation,
and increased blood flow into the left atrium from the
enlarged left inferior pulmonary vein. An abnormal
vessel that demonstrated communication with the left
inferior pulmonary vein was noted nearly to the left
atrium (Figure 1). Diagnosis of the patient may be
arteriovenous malformation/fistula but was not clear.
Hence, multislice CTA was performed, revealing ab-
normal communication, AVF, originating from the
thoracic aorta and draining into the left inferior pul-
monary vein (Figure 2). The fistula drained through
the left inferior pulmonary vein to the left atrium lead-
ing to a left-to-left shunt. The lung had normal bron-
chial connection and pulmonary vasculature.

The patient had failure to thrive and mild clinical
congestive heart failure. Therefore, the fistula was oc-
cluded with vascular plugs. Cardiac catheterization
was performed via the transfemoral approach using a
5 French femoral sheath and catheters. Thoracic aor-
togram revealed AVF originating from the thoracic
aorta, draining into the left inferior pulmonary vein,
and finally into the left atrium (Video 17). Fistula di-
ameter on the side of the thoracic aorta was 6.5 mm;
10 mm Amplatzer vascular plug was embolized with
successful closure. Postprocedure thoracic aortogram
showed complete occlusion. However, after 1 day,
clinical and echocardiographic findings indicated an

Figure 2. Multislice computed tomography image showing
an arteriovenous fistula arising from the descending aorta.

Figure 1. 2-dimensional echocardiographic image showing
an abnormal vessel that demonstrated communication with
the left inferior pulmonary vein.

incomplete occlusion. It was thought that device dis-
placed distally due to smaller size and the open fis-
tula, and a second intervention was scheduled in order
to occlude the fistula. The second intervention took
place 2 months later. Thoracic aortogram showed that
the device had displaced distally and that the fistula
was open. It was closed with embolization of 12 mm
Amplatzer vascular plug. Post procedure thoracic aor-
togram showed a complete occlusion (Video 2°). After
6-month follow-up, clinical and echocardiographic
findings demonstrated a complete occlusion and pa-
tient gained 1 kg, showing improvement in appetite.

DISCUSSION

AVFs are communication between arterial and venous
systems without a normal capillary bed. Lack of re-
sistance of capillary bed results in large blood flow
through the fistula. Clinical presentation is dependent
on location and size of the fistula and the affected vas-
cular structure. Continuous or systolic murmur can be
heard on the affected site. Larger fistulas may cause
congestive heart failure.!' This situation requires fur-
ther clinical evaluation.

Congenital AVF arising from thoracic aorta and
draining into the left inferior pulmonary vein without
lung sequestration is an extremely rare malformation.
(1671 Pernot et al. reported a case in which left lobec-
tomy showed a fistula arising from the aorta and a
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pulmonary vein, associated with absence of a branch
of the pulmonary artery.”®! Dahiya et al. reported a fis-
tula between the abdominal aorta and right inferior
pulmonary vein in an asymptomatic 25-year-old man;
surgical ligation performed.” Shebani et al. reported
a fistula between the descending aorta and the right
pulmonary vein in a neonate presenting with heart
failure; surgical ligation was also performed.!"! To the
best of our knowledge, the present is the first report
of a case in which percutaneous occlusion was per-
formed to treat a significant left-to-left shunt due to
fistulous communication between the thoracic aorta
and left inferior pulmonary vein.

In cases in which AVF is clinically and echocar-
diographically suspected, multislice CTA is an appro-
priate imaging method to confirm diagnosis and select
therapy modality.*” In addition, cardiac catheteriza-
tion and angiography is necessary for both diagnosis
and intervention procedures.?!

Brithimann et al. described the first transarterial
therapeutic embolization of systemic arterialization
of the lung without sequestration.!'” Girona et al. de-
scribed the successful closure of 51 vascular fistulas
in 30 patients aged from 6 days to 28 years by per-
cutaneous embolization, in which coils were utilized
for smaller fistulas and vascular plugs were utilized
for larger fistulas, as in our case.!'! Coils and vascu-
lar plugs were utilized for successful occlusion during
endovascular intervention in the selected cases.>>”]

Amplatzer vascular plugs were used for trans-
catheter embolization in the peripheral vasculature
and for occlusion of abnormal vessel communications
with reported technical success rate of 100%.-'* The
patient in the present report had clinically congestive
heart failure, cardiomegaly demonstrated by X-ray,
and increased left ventricular end-diastolic diameter
and moderate mitral regurgitation demonstrated by
echocardiography. Therefore, the fistulous communi-
cation between the thoracic aorta and left inferior pul-
monary vein was occluded with Amplatzer vascular
plugs.

Aorta to pulmonary venous fistula without lung se-
questration is extremely rare.No similar case has been
reported in the literature. Transcatheter vascular plug
occlusion therapy should be considered as a preferred
option for patients with moderate to large systemic

AVF and congestive heart failure.
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*Supplementary video file associated with this article
can be found in the online version of the journal.
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