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Background
 Pseudoaneurysm developing after repair of a patent ductus arte-
riosus (PDA) is extremely uncommon, with only a handful of cases 
reported in the literature. While older literature cites infection, recent 
series suggest formation of pseudoaneurysm off of a ligated PDA at-
tributed to breakdown in the suture line or creation of a stenotic duc-
tus [1]. Thoracic Endovascular Aortic Repair (TEVAR) for this rare 
pathology has been demonstrated in selected cases [2,3]. We present 
a unique case of a pseudoaneurysm after patient had undergone two 
attempts at prior PDA closure via an endovascular and open approach. 

Methods/Results
 A 61 year-old woman presented with enlarging Left chest mass 
and shortness of breath. The patient reported a history of a PDA with 
two attempts at closure. At age 6, she had undergone an attempt at 
endovascular closure of the PDA; this subsequently resulted in right 
lower extremity limb ischemia with resultant below-knee amputation. 
At age 12, she underwent open thoracotomy with ligation of the PDA; 
at this procedure, she suffered injury to her recurrent laryngeal nerve, 
resulting in permanent hoarseness of voice.

 A Computed Tomography Angiogram (CTA) of the chest was ob-
tained which demonstrated a saccular 4.5 x 3.8 cm pseudoaneurysm 
in the region of the PDA with calcific wall changes (Figure 1). The 
pseudoaneurysm enhanced on arterial phase. On prior CT imaging a 
year prior, the pseudoaneurysm measured 4.1 cm x 3.5 cm. Given her 
symptoms, pseudoaneurysm growth, and unknown natural history of 
these pseudoaneurysms, the recommendation was made to proceed 
with operative repair.

 Given her two prior surgeries and resulting complications, the 
patient was understandable very reluctant to proceed with surgical 
repair. Extensive discussion was had with her and her husband, with 
recommendation made for TEVAR. After the patient considered her 
options, she agreed to proceed with this intervention.

 The patient underwent TEVAR via percutaneous access of the Left 
common femoral artery (Figure 2). A single GORE (Flagstaff, Ari-
zona) 34 mm x 10 mm graft was placed distal to the Left subclavian 
artery. She did have complaint of chest pain and back pain on POD 
#1, but imaging showed no complications and complete thrombosis 
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Abstract
Background: Pseudoaneurysm developing after repair of a Patent 
Ductus Arteriosus (PDA) is uncommon, with only a handful of cases 
reported in the literature. While older literature cites infection, recent 
series suggest formation of pseudoaneurysm off of a ligated PDA 
attributed to breakdown in the suture line. Thoracic Endovascular 
Aortic Repair (TEVAR) for this rare pathology has been demonstrat-
ed in selected case reports.

Methods/Results: A 61 year-old woman presented with enlarging 
Left chest mass and shortness of breath. The patient reported a his-
tory of a PDA with two attempts at closure. At age 6, she had under-
gone an attempt at endovascular closure of the PDA; this subse-
quently resulted in right lower extremity limb ischemia with resultant 
below-knee amputation. At age 12, she underwent open thoracoto-
my with ligation of the PDA; at this procedure, she suffered injury to 
her recurrent laryngeal nerve, resulting in permanent hoarseness of 
voice.

 A Computed Tomography Angiogram (CTA) of the chest was ob-
tained which demonstrated a saccular 4.5 x 3.8 cm pseudoaneu-
rysm in the region of the PDA with calcify wall changes. Recommen-
dation was made to proceed with operative repair and she agreed. 
A TEVAR was performing using a commercially-available stent graft. 
During the procedure, Intravascular Ultrasound (IVUS); however, the 

connection between the PDA pseudoaneurysm and the aorta was 
not visualized. She had an uncomplicated operative and post-oper-
ative course. Follow-up imaging showed complete thrombosis of the 
pseudoaneurysm.

Conclusion: Pseudoaneurysm from previous PDA repair is a rare 
pathology. We present a unique case in which the patient had under-
gone attempts at both endovascular and open surgical repair. Open 
repair for PDA is still advocated; however, TEVAR appears to be a 
safe treatment in adults with this pathology following failed open clo-
sure. CT imaging provides the best evaluation for PDA pseudoaneu-
rysm in terms of diagnosis and operative planning when compared 
to invasive modalities such as IVUS.
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of the PDA pseudoaneurysm (Figure 3). In the follow-op period, she 
had complete resolution of the chest and back pain.

Discussion
 Patent ductus arteriosus is typically discovered during childhood 
or infancy and subsequently treated at that time. Historically, the 
treatment of choice for closure of a PDA was through an open surgi-
cal approach with suture ligation of the PDA [4]. In some cases, the 
open approach carries risk for the patient given that cardiopulmonary  

bypass with deep hypothermic circulatory arrest may be required. 
The dissection can also be complicated by injury to local structures; 
such as the recurrent laryngeal nerve in the case of our patient. Older 
patients undergoing PDA repair are exposed to greater risks given 
that they are more likely to already have underlying cardiopulmonary 
co-morbidities and calcified arteries.

 More recently, less invasive endovascular techniques have been 
utilized in the closure of PDA. The St. Jude amplatzer duct occluder 
(Saint Paul, MN) is the preferable option for moderate sized PDAs of 
4-10 mm. It offers a high success rate (97-99%) and complete closure 
rates of 98-100%. However, for PDA’s that are smaller than 4mm, coil 
embolization is preferable given that placement of the plug device in 
such a small diameter could cause potential dissection or rupture. If 
the diameter of the PDA is larger than 10-12 mm, the plug device has 
a risk of migration [5]. 

 An alternative to the amplatzer ductoccluder is coil embolization 
of the PDA. The complete occlusion rate with coils immediately after 
the procedure ranged from 58% to 80% and increased to 87-95% in 
the follow up period. Coil embolization does have some potential dis-
advantages such as distal embolization of coils and high failure rate 
in closing large ductus. There was reported 5-20% incidence of distal 
embolization following release of the coils. In the literature, 3-11% 
of patients undergoing coil embolization required a secondary inter-
vention. Patients that were younger and who had a larger ductus were 
more likely to experience these complications and require further in-
tervention [6]. These findings correlate with our patient’s history of 
distal embolization with resultant below-knee amputation at a young 
age.

 Newer strategies were developed to counter-act some these poten-
tial complications arising from coil embolization of a PDA. The mod-
ified Grifka method, which utilizes .052-inch coils, which offer better 
positioning during coil implantation due to the ability of the coil to 
maintain its tightly wound loop size and configuration resulting in 
less longitudinal stretch. This strategy resulted in less complication 
during coil embolization in PDA>2.5 mm and contributed to better 
outcomes in coil embolization of PDA>4 mm [7]. Despite these new-
er strategies and techniques, the amplatzer duct occluder appears to 
be the superior device in transcatheter PDA closure. There is less as-
sociated morbidity and near 100 percent PDA closure rate as opposed 
to coiling methods [8]. 

 A post-operative pseudoaneurysm is a rare but potentially serious 
complication from PDA closure. Only case reports are available on 
literature review, most of which are from suture ligation of PDA. Case 
reports of pseudoaneurysm after transcatheter closure of PDA have 
also been observed. It is theorized that flow limiting stenosis from in-
complete closure leads to arterial dilatation and pseudoaneurysm for-
mation. Given the rarity of the condition, the exact natural history of 
a PDA pseudoaneurysm is not known. However, the pseudoaneurysm 
can enlarge and cause compressive symptoms such as chest or back 
pain, dysphagia, dyspnea, coughing, stridor, and hoarseness. The risk 
of rupture remains the most lethal potential complication.

 An infectious etiology has also been postulated as a potential 
cause of PDA aneurysm formation. It is hypothesized that an infec-
tious process involving the arterial wall could lead to an overflow 

Figure 1: Preoperative CT showing PDA pseudoaneurysm with intralu-
minal flow.

Figure 2: Deployed aortic stent graft distal to Left Subclavian Artery (LSA).

Figure 3: Postoperative CT showing thrombosis PDA pseudoaneurysm.
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in the pulmonary artery, which can then increase the predisposition 
for mycotic aneurysm formation [9]. Case reports have demonstrated 
evidence of pulmonary artery aneurysm arising from the site of vege-
tation located at the area of PDA jet inflow [10]. 

 Historically, infection leading to bacterial endocarditis has been 
described as one of the highest morbidity complications associated 
with a PDA pseudoaneurysm after ductus closure. It is unknown, 
however, if the infective process preceded the operative intervention 
or was a result from it. No causal relationship has been established 
between infective endocarditis and recanalization of the PDA leading 
to a pseudoaneurysm.

Conclusion
 Pseudoaneurysm from previous PDA repair is a rare pathology. 
We present a unique case in which the patient had undergone attempts 
at both endovascular and open surgical repair. Given the risks of open 
surgery and the limitation of transcatheter closure devices in large 
diameter PDAs, aortic stent grafting appears to be a viable treatment 
option for closure PDA pseudoaneurysm. As in our patient, an aor-
tic stent graft can also be employed to close pseudoaneurysms from 
PDAs that have been previously intervened either through open or en-
dovascular techniques. Open repair for PDA is still advocated; how-
ever, TEVAR appears to be a safe bail-out treatment in adults with a 
PDA pseudoaneurysm following failed open or embolization closure. 
In our experience, we found that non-invasive CT imaging was in-
valuable for the endovascular repair of this particular pathology.
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