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For patients who undergo surgical repair of aortic coarctation (CoA), lifelong follow-up 
should be mandatory, due to the risk of long-term complications. Up-to-date guide-
lines suggest surgical correction of the CoA in infants, in order to maintain the aortic 

flow, while an endovascular approach is preferred in adults (1, 2). We describe a case of CoA 
catheter-based occlusion with a patent foramen ovale (PFO) closure device. 

A 58-year-old man with a history of aortic and mitral mechanical valve replacement was 
referred to our hospital for symptomatic chronic heart failure. In 1988, he had undergone 
open surgical correction of an isthmic aortic coarctation, with the creation of an extra-ana-
tomic bypass from the left subclavian artery to the descending thoracic aorta. 

Transesophageal and transthoracic ultrasound evaluations showed severe mitral valve 
failure with perivalvular leakage, severe aortic valve stenosis, and pulmonary hypertension. 
Computed tomography angiography (CTA) confirmed the aforementioned findings and 
showed enlargement of the anastomotic aneurysm (from 47 mm to 58 mm) with the appar-
ent occlusion of the CoA (Fig. 1a). Progressive worsening of the symptoms required prompt 
surgical substitution of the mechanic valves. However, after consultation with the cardiac 
surgery team, it was decided to postpone the procedure to perform thoracic endovascular 
aneurysm repair (TEVAR) first, in order to reduce the risk of aneurysm rupture during open 
heart surgery. 

Technique 
A standard TEVAR was performed with a Conformable C-TAG (31/150 mm; W. L. Gore and 

Associates) (Fig. 1b). The stentgraft was introduced through the femoral access. It was ad-
vanced over a 400 mm hydrophilic guidewire (Radifocus, Terumo) via through-and-through 
technique following the surgical exposure of the right femoral and the left axillary. A 6 F 
Flexor sheath (Cook Medical) was introduced from the axillary access. The endograft was 
advanced into the ostium of the subclavian artery and the axillary sheath was used to cap-
ture the tip of the delivery system to avoid injury to the vessel. Final angiography confirmed 
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correct deployment without any obvious 
sign of proximal and distal endoleak. The 
postoperative CTA showed a high pres-
sure leak with no evident signs of ineffec-
tive sealing (Fig. 2a). The 3D reconstruction 
demonstrated recanalization of the 3  mm 
CoA. A second endovascular correction 
was planned to occlude the CoA. Percuta-
neous access of the right brachial artery 
was performed. The CoA was anterogradely 
cannulated with a 6 F Flexor sheath (Cook 
Medical) and a Supracore wire (Abbott). 
Three Azur Detachable (Terumo) coils were 
deployed into the aneurysmal sac, followed 
by an Amplatzer II 6 mm vascular plug (St. 
Jude Medical), positioned on the coarcta-
tion conduit, but it failed to anchor and dis-
located into the aneurismal sac. A second 
Amplatzer II Plug was deployed, but it also 
partially dislocated into the sac. Finally, in 
collaboration with the cardiology team, an 
Amplatzer PFO Occluder 18  mm (St. Jude 
Medical) was deployed through an Am-
platzer TorqVue 8  F sheath occluding the 
communication, as shown in Fig. 2b. 

The final angiogram showed complete 
occlusion of the coarctation and correction 
of the leak, which was confirmed by post-
operative CTA and 6-month follow-up CTA 
(Fig. 3). 

Discussion
According to up-to-date guidelines for 

the management of adult congenital heart 
diseases, an endovascular option for treat-
ing CoA should be considered, because it 
reduces the risks of open surgery and still 
preserves high-pressure blood flow in the 
aorta, thus avoiding upper extremity hy-
pertension and consequent cardiac hyper-
trophy and cardiac failure (1, 3). The patient 
had underwent extra-anatomic subclavi-
an-aortic bypass in the late 80s, when the 

endovascular field was not as advanced as 
it is today. 

The TEVAR was completed via through-
and-through technique. This technique is 
usually performed in case of severe aor-
to-iliac angulation. The application in this 
specific case was different. The bypass from 
the left subclavian artery to the descending 
thoracic aorta was short and presented an 
acute angulation with respect to the sub-
clavian vessel. Thus, the delivery system 
(22 F) would be advanced into the subcla-

vian artery. The subclavian artery is weaker 
than major vessels and the sheath diameter 
was not negligible. All that said, we pre-
ferred this approach to capture the tip of 
the delivery system with a sheath advanced 
from the brachial artery. Once the brachial 
sheath captured the tip of the delivery sys-
tem into the aorta, the devices were united 
over the through-and-through wire. Thanks 
to this trick the tip followed the wire and re-
duced the possibility of vessel injury even in 
acute angulation.

Main points

•	 The present case showed an aortic coarcta-
tion acting as the source of high pressure 
endoleak.

•	 The endoleak was corrected using an occlud-
ing device, which was originally designed for 
cardiac use but showed excellent results in a 
different location, such as the aortic coarcta-
tion.

•	 The present experience underlines the im-
portance of a multidisciplinary approach in 
the treatment of aortic pathologies, especial-
ly in anatomically complex regions.

Figure 1. a, b. Computed tomography angiography (CTA) image (a) confirms enlargement of 
the anastomotic aneurysm with apparent occlusion of the aortic coarctation. Standard thoracic 
endovascular aortic repair was performed with a Conformable C-TAG (b, 31/150 mm, W. L. Gore and 
Associates). LSA, left subclavian artery; DTA, descending thoracic aorta.
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Figure 2. a, b. Postoperative CTA image (a) shows  
a high-pressure leak with no evident signs of in-
effective sealing. An Amplatzer patent foramen 
ovale (PFO) occluder (St. Jude Medical) was de-
ployed into the aortic coarctation communica-
tion (b). 
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Due to the radiological presentation, in 
which the coarctation appeared closed, 
the endograft was deployed over the dis-
tal anastomosis of the bypass (Fig. 1b). We 

suppose that the recanalization was already 
present at admission CTA, but not visible. 
Still, angioplasty and/or stenting was not 
feasible anymore and the CoA, acting as the 
source of leakage, had to be occluded (Fig. 
2a). However, the morphology of the CoA 
conduit was not suitable to be plugged 
with the Amplatzer II (St. Jude Medical). 
Specifically, it was short, resembling a “hole” 
more than a conduit. With this presenta-
tion, a device designed to occlude such 
morphology was required. 

To the authors’ knowledge, this is the 
first case in the literature to report the use 
of a cardiac device (PFO occluder) for this 
purpose, through an entirely endovascular 
procedure. A similar approach has been de-
scribed to seal the entry tear in aortic dissec-
tions or in hybrid interventions for CoA (4, 5).

In conclusion, the case showed that ad-
vanced endovascular skills may expand the 
field of catheter-based interventions even 
to correct late open complications. The 
present experience underlines the impor-
tance of a multidisciplinary approach in the 
treatment of aortic pathologies, especially 
in anatomically complex regions. 
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Figure 3. Six-month follow-up CTA  shows 
complete occlusion of the coarctation and 
correction of the leak.
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