Case Report

Ruptured aneurysm of major aortopulmonary collateral artery:
management using amplatzer vascular plug
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Abstract: Ancurysm of a major aortopulmonary collateral artery (MAPCA) is quite rare. Aneurysmally

dilated MAPCA may be complicated with rupture and massive hemoptysis leading to sudden death. Possible

pathophysiology for aneurysm formation is persistent high pressure state in collateral circulation. High

index of suspicion is necessary to avoid catastrophic complications as the amount of hemoptysis does not

correlate with disease severity and etiology. We present a case of large ruptured aneurysm of a MAPCA

presenting with massive haemoptysis in a patient of cyanotic congenital heart disease which was salvaged by

endovascular deployment of vascular plug.
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Introduction

Hemoptysis in cyanotic congenital heart disease is usually
attributed to pulmonary infection, rupture of hypertrophied
bronchial artery or coagulation disorders. Pulmonary
atresia and ventricular septal defect (PA-VSD) belong to
a group of congenital cardiac malformations and is usually
associated with presence of major aortopulmonary collateral
arteries (MAPCAs). Aneurysmal dilatation of MAPCAs has
also been described and may be associated with compression
of adjacent structures, persistent pleural effusions,
hemoptysis and sudden death (1,2). Elective curative
management usually involves staged approach which
provides individualized treatment by matching the approach
to the specific anatomy and physiology of each patient.
Endovascular management plays a vital role in preoperative
embolization of MAPCAs and can be life saving in cases of
massive hemoptysis.

Case presentation

A 6-year-old female child presented with massive hemoptysis
requiring blood transfusion and ventilatory support. She
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Figure 1 Depicts entire anatomical detail of pulmonary arterial
supply and major aorto-pulmonary collateral artery aneurysm (3).
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was a diagnosed case of tetralogy of Fallot. She also had
a history of recurrent hemoptysis since last three months
(four episodes, each episode of 2-2.5 mL fresh blood). CT
angiography (CTA) revealed large subaortic VSD with aortic
override, pulmonary atresia, large patent ductus arteriosus
(PDA) and MAPCAs (Figure 1). In addition to this, there
was a large, lobulated aneurysm with surrounding soft
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Figure 2 Axial CT image (A) demonstrates the lobulated aneurysm (arrow) of major aortopulmonary collateral artery (arrowhead). Axial

HRCT image (B) demonstrates areas of ground glass opacities in bilateral lower lobes, right middle lobe and lingula with consolidation

predominantly in left lower lobe.

Figure 3 Reformatted thick maximum intensity projection (A) and volume rendered image (B) demonstrating major aortopulmonary

collateral artery (arrowhead), its lobulated aneurysm (arrow) and the ductus arteriosus (double arrows).

tissue seen arising from the MAPCA supplying left lung
(Figure 24). In addition there was consolidation in left lower
lobe with ground glass opacities in bilateral lower lobes,
right middle lobe and lingula (Figure 2B). Reformatted CT
images depicted the large PDA, MAPCA and its aneurysm
very well (Figure 34,B). Although she was initially managed
medically, this was unsuccessful and she remained ventilator
dependent.

She was referred for angiography with an intention to
occlude the MAPCA supplying the aneurysm which was
presumed to be the cause of hemoptysis. Baseline oxygen
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saturation was 70%. Selective angiogram of the MAPCA
demonstrated the aneurysm with delayed filling of its large
lobulation (Figure 44). There was no obvious leakage of
contrast from the aneurysm. This MAPCA (diameter-7 mm)
supplying the aneurysm was occluded using 10 mm
Amplatzer vascular plug (AVP II) released via 7 F guiding
catheter (Figure 4B). Second generation Amplatzer
vascular plug was used as it allows rapid vessel occlusion.
Its trilobular design with six layers of mesh offers better
occlusive properties. Post procedure oxygen saturation was

76%. She had no further episode of hemoptysis, following
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Figure 4 Selective angiographic image (A) showing the aneurysm (arrow) arising from the major aortopulmonary collateral artery (arrowhead)

which was occluded using Amplatzer vascular plug (arrow) seen in situ in angiographic image (B). Contrast pooling seen lateral to the

vascular plug is due to previous angiogram.

which the patient was taken up for corrective surgery. She
was weaned off from ventilation on day four and was doing
well on follow up.

Discussion

Aortopulmonary collaterals (APCs) associated with PA-
VSD are well described. The pulmonary circulation
in these cases can be from native pulmonary arteries,
systemic collateral arteries, or a combination of the two.
Major Aortopulmonary collateral arteries (MAPCAs) are
large systemic collateral arteries; usually originating from
the descending thoracic aorta (70%), the branch of aortic
arch (15-20%), and the ascending aorta (10-15%) (4).
Occasionally they may arise from the abdominal aorta or
uncommonly from other systemic arteries such as carotid
or coronary arteries (5). Aneurysmal dilatation of MAPCA
has been described which may occasionally cause symptoms
due to the compression of adjacent structures (1). It may
also cause life threatening hemoptysis due to rupture or
even death (1,2). These collaterals may also predispose to
pleural effusions (6). MAPCAs also constitute a remediable
cause of failure to wean from ventilation in post-operative
patients.
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MAPCAs are usually well depicted on multi-detector
computed tomography (MDCT) which may provide an
efficient road map for further treatment planning (7).
Elective curative management of PA-VSD usually involves
a multi-staged surgical approach. Percutaneous closure
of APCs has been described as an adjunct to surgery with
the use of mechanically detachable coils (8). Few cases
of elective occlusion of larger vessels with a variety of
devices have also been described (9,10). Embolization
procedure may involve risk of device migration, non-target
embolization, lung infarction and recanalization (11).
Occlusion of APCs in Fontan patients is associated with
improved clinical outcome (12). Endovascular management
can be life saving in some cases of massive hemoptysis. In
our case, MDCT evaluation showed large aneurysm of
MAPCA with contained rupture and based on the findings
on MDCT scan and due to deteriorating clinical condition,
vascular plug occlusion was planned. Optimal sized device
that was 30-50% larger than the target vessel diameter was
used. To the best of our knowledge, this is the first reported
case where an Amplatzer vascular plug has been deployed.

In conclusion, aneurysmal dilatation of MAPCA in
patients with PA-VSD may give rise to life threatening
hemoptysis due to its rupture and may even lead to death.
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Urgent endovascular management may be life saving
in some cases. Moreover, evaluation using noninvasive
imaging modality like MDCT helps in mapping appropriate

endovascular management.
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