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Abstract:
Surgical repair is the gold standard for treatment of a secundum type of atrial septal
defect (ASD). Recently major advances have been made in device closure of ASDs.
Although percutaneous transcatheter ASD closure provides superior cosmetics it is
not completely risk free. In this article we have reported a late fistula formation between aorta and left atrium following transcatheter closure of secundum type ASD.
Review of similar complications shows that lifelong follow-up of patients whose ASD
is closed by devices seems mandatory to detect potentially serious late device-related
complications.
Key words:atrial septal defect, amplatzer septal occluder, catheterization,
complications
Introduction:
Surgical repair is the gold standard for
treatment of a secundum type of atrial
septal defect (ASD). Morbidity and mortality are extremely low, and long-term
follow-up has demonstrated excellent
survival and functional capacity 1. Recently major advances have been made
in device closure of ASDs. Percutaneous transcatheter ASD closure provides
superior cosmetics, is less invasive and
allows for shorter hospital stays. Even
so, transcatheter ASD closure is not completely risk free and the seriousness of the
device-related complications has not been
adequately described 2-22. The most frequently cited complications are: embolisation (i.e., complete dislodgement of the
ASD device into any part of the cardiovascular system), thrombosis (formation
of thrombus on the device), thromboembolism (i.e., embolisation of thrombotic
material originating on the ASD device),

transient cerebral ischemia or stroke, incomplete ASD closure with significant
residual shunt, atrial and/or aortic injury
or erosion, device impingement on caval
veins on the right upper pulmonary vein,
and on the mitral and tricuspid valves,
complete atrioventricular block, haemopericardium with tamponade, aortic or
mitral valve injury, endocarditis and sudden death 2,23,24. Correction of many of
these complications warrants open surgery. We have tried to report a case with
late fistula formation between aorta and
left atrium following transcatheter closure
of secundum type ASD.
Case Presentation:
A16-year-old boy, a known case of ASD
since he was 3 years old, was planned for
interventional closure of ASD. His ASD
diameter was 2.4 cm with a left to right
shunt. His left ventricular ejection fraction was 65%. Pulmonary artery was di-
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lated (4 cm) and 2 + pulmonary valve regurgitation and 1 +
tricuspid regurgitation were detected. His ASD was closed
using no. 26 amplatzer septal occluder and early transthoracic (TTE) echocardiography showed no residual ASD.
After the procedure he became anemic. Other findings were
new transient mild jaundice, palpitation and mild dyspnea
on exertion. His new anemia was assessed and approached
as a hemolytic anemia.
Four years later, when he was 20 years old, his heart was
evaluated again because of his complaints. TTE reported a
small residual ASD (< 1cm) and angiography mentioned 3
+ aortic regurgitation. (Figure 1) So, transesophageal echocardiography (TEE) was recommended which helped us
the most. TEE report was a high gradient (100 mg) fistula
between aorta and left atrium. (Figure 2)

Figure 1- Aortic regurgitation reported in angiographic image.

no residual ASD or fistula and no aortic insufficiency. His
postoperative course was smooth and he was discharged
from hospital on day 7.

figure 3. A 3 mm round orifice in noncoronary sinus of aorta.

Figure 2-Transesophageal echocardiography showed aorta to left atrial
fistula

The patient was scheduled for elective operation. Midsternotomy was done. Left atrial and left ventricular enlargement was noticed. Cardiopulmonary bypass was established. Aorta was opened and direct antegrade cardioplegia
was given. A 3 mm round orifice was detected in noncoronary sinus 1 cm above the aortic annulus. (Figure 3) Right
atrium was opened. The atrial septal occluder (ASO) device
was firmly adhering to the atrial septum, and it was well endothelialized with no residual ASD. The right atrial arm of
the device was removed with sharp dissection, followed by
entry into the left atrium and removal of the left atrial disk
(figure 4). The other end of fistula was detected in anterosuperior part of ASD in left atrial roof by passing a probe
through the aortic orifice. (Figure 5) Both fistulae ends
were closed using 4/0 separate pledgetted sutures. (Figure
6) ASD was closed with pericardial patch. Came off cardiopulmonary bypass easily and a post-bypass TEE showed

figure 4. Amplatzer septal occluder removed from interatrial septum.

figure 5. A probe was passed through the aortic abnormal orifice into
the roof of left atrium.
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Discussion:
Surgical repair of all types of atrial septal defects (ASDs)
has been practiced since the dawn of cardiac surgery in
the 1950s with a large accumulated experience documenting nearly 100% efficacy, near zero mortality, minimal and
only short-term morbidity, and, with the introduction of less
invasive surgical techniques, improved cosmetic results 25,
26 In 1976 King and Mills 27 reported the feasibility of percutaneous closure of ASD. Latson et al 28 in 1991 reported
successful closure of ASDs in 500 patients with Bard clamshell device. Percutaneous closure of ASD is gaining popularity because of the short learning curve, cosmetic benefits,
reduced pain and reduced hospital stay. It also obviates an
open cardiac procedure and many reports document high
success rates and low morbidity 29-31. However, there are
increasingly more frequent reports of serious complications
of device ASD closures, including fatalities or major events
necessitating surgical intervention 6-22. According to the
report of Chessa et al, the overall incidence of complications after the interventional occlusion of an ASD was 8.6%
24.
European Association of Cardio-thoracic Surgery Congenital Database has been reviewed for 10 years and 56 patients
were reported to need early or late surgical repair after interventional closure of ASD23. The median time interval
between device implantation and late surgery has been 3
years (12 days to 8 years) 23. Complications leading to surgery included embolisation (n = 29), thrombosis/thrombombolism/cerebral ischemia or stroke (n = 12), significant
residual shunt (n = 12), aortic or atrial perforation or erosion (n = 9), haemopericardium with tamponade (n = 5),
aortic or mitral valve injury (n = 2) and endocarditis (n = 1)
23. Of these complications, the most worrisome were cardiac erosion or perforation, both of which may culminate in
circulatory collapse. Fistula formation has different causes
which one of the usual causes is deficient retroaortic rim.
Although it is presumed that an oversized amplatzer may
induce atrial erosion or a fistulous connection between the
aorta and the atrium14, 32, serious complications may happen regardless of the size or type of current devices 23.
In this case the aortic to left atrial fistula was detected 4
years after percutaneous implantation of atrial septal oc-
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cluder while his new hemolytic anemia was under pharmacologic treatment. Although transthoracic echocardiography and angiography were not so accurate, the precise
report of TEE helped us a lot in detecting the exact pathology. Operation was done successfully in this case but patients needing surgical repair of complicated percutaneous
closure of ASD are reported to have considerable mortality
(5.4%) 23. There are two points which we may get out of
this case: First, tranesophageal echocardiography could be
considered as a helpful method of detecting complications
of percutaneous closure of ASD; Second, and more important, comparing with patients who have undergone surgical
closure of ASD and are considered cured, lifelong followup of patients whose ASD is closed by devices seems mandatory to detect potentially serious late device-related complications.
References:

1. Murphy JG, Gersh BJ, McGoon MD, et al. Long-term outcome after surgical repair of isolated atrial septal defect. Follow-up at 27 to 32 years. N
Engl J Med 1990;323:1645–50.
2. Berdat PA, Chatterjee T, Pfammatter JP, et al. Surgical management of
complications after transcatheter closure of an atrial septal defect or patent foramen ovale. J Thorac Cardiovasc Surg 2000;120:1034 –9.
3. Preventza O, Sampath-Kumar S, Wasnick J, Gold JP. Late cardiac perforation following transcatheter atrial septal defect closure. Ann Thorac Surg
2004;77:1435–7.
4. Vojacek J, Mates M, Popelova J, Pavel P. Perforation of the right atrium
and the ascending aorta following percutaneous transcatheter atrial septal
defect closure. Interact CardioVasc Thorac Surg 2005;4:157–9.
5. Sadeghpour Tabaee A, Rostami AR, Ghafari R, Sadeghpour Tabaee AH.
Surgical removal of an embolized amplatzer device from left ventricle.
Iranian Cardiovasc Res J 2007;1 (1):53-58.
6. Contrafouris CA, Chatzis AC, Giannopoulos NM, et al. Emergency surgical intervention for runaway atrial septal defect closure devices: a word of
caution. J Thorac Cardiovasc Surg 2006;132:1234—5.
7. Voja´cek J, Mates M, Popelova´ J, Pave P. Perforation of the right atrium
and the ascending aorta following percutaneous transcatheter atrial septal
defect closure. Interact Cardio Vasc Thorac Surg 2005;4:157—9.
8. Sauer HH, Ntalakoura K, Haun C, et al. Early cardiac perforation after
atrial septal defect closure with the amplatzer septal occluder. Ann Thorac
Surg 2006;81:2312—3.
9. Misra M, Sadiq A, Namboodiri N, Karunakaran J. The ‘aortic rim’ recount:
embolization of interatrial septal occluder into the main pulmonary artery
bifurcation after atrial septal defect closure. Interact Cardio Vasc Thorac
Surg 2007;6:384—6.
10. Konstantinov IE, Saxena P, Friederich L, Newman MAJ. Emergency
surgery after failed device closure of the atrial septal defect. J Thorac
Cardiovasc Surg 2007;133:1370—1.
11. Bonatti J, Bonaros N, Mu¨ller S, Bartel T. Completely endoscopic removal of a dislocated Amplatzer atrial septal defect closure device. Interact
Cardio Vasc Thorac Surg 2008;7:130—2.
12. Knott-Craig CJ, Goldberg SP. Emergent surgical retrieval of embolized
atrial septal defect closure device. Ann Thorac Surg 2008;85:319—21.
13. Raghuram AR, Krishnan R, Kumar S, Balamurugan K. Complications

The Iranian Journal of Cardiac Surgery

in atrial septal defect device closure. Interact Cardio Vasc Thorac Surg
2008;7:167—9.
14. Mello DM, Fahey J, Kopf GS. Repair of aortic-left fistula following
the transcatheter closure of an atrial septal defect. Ann Thorac Surg
2005;80:1495—8.
15. Bo¨rgermann J, Hakim K, Friedrich I, Diez C. Recurrent thromboembolic events after percutaneous device closure of patent foramen ovale.
Interact Cardiovasc Thorac Surg 2003;2:125—7.
16. 16. Tsilimingas NB, Reiter B, Kodolitsch YV, et al. Surgical revision of
an uncommonly dislocated self-expanding Amplatzer septal occlude device. Ann Thorac Surg 2004;78:686—7.
17. Siong Soo AW, Healy DG, Walsh K, Wood F. Inferior vena cava and
coronary sinus obstruction after percutaneous atrial septal defect device
closure requiring surgical revision. J Thorac Cardiovasc Surg 2006;131:
1405—6.
18. Walther T, Binner C, Rastan A, et al. Surgical atrial septal defect closure
after interventional occlude placement: incidence and outcome. J Thorac
Cardiovasc Surg 2007;134:731—7.
19. Nehgme RA, Huddleston AR, Cheatham JP. Progression to late complete
atrioventricular block following Amplatzer device closure of atrial septal
defect in a child. Pediatr Cardiol 2009;30(3):367—70.
20. Sto¨llberger C, Finsterer J, Krexner E, Schneider B. Stroke and peripheral
embolism from an Amplatzer septal occlude 5 years after implantation. J
Neurol 2008;255(8):1270—1.
21. Modine T, Larrue B, Leroy O, Fayad G. Surgical atrial septal defect
closure after interventional occlude placement. Eur J Cardiothorac Surg
2008;33:736.
22. Rezaian GR, Amirghofran AA, Afifi S, et al. Nitinol wire mesh fracture
and traumatic left atrial thrombus in a patient with atrial septal defect
amplatzer occluder. J Card Surg 2011; 26(1):41-3.

23. Sarris GE, Kirvassilis G, Zavaropoulos P, et al. Surgery for complications
of trans-catheter closure of atrial septal defects: a multi-institutional study
from the European Congenital Heart Surgeons Association. Eur J Cardiothorac Surg 2010;37:1285-90.
24. Chessa M, Carminati M, Butera G, et al. Early and late complications
associated with transcatheter occlusion of secundum atrial septal defect. J
Am Coll Cardiol 2002;39:1061–5.
25. Schreiber C, Bleiziffer S, Kostolny M, et al. Minimally invasive midaxillary muscle sparing thoracotomy for atrial septal defect closure in prepubescent patients. Ann Thorac Surg 2005;80:673—6.
26. Vida VL, Padalino MA, Boccuzzo G, et al. Minimally invasive operation for congenital heart disease: a sex differentiated approach. J Thorac
Cardiovasc Surg 2009;138:933—6.
27. King TD, Mills NL. Secundum atrial septal defects: nonoperative closure
during cardiac catheterization. J Am Med Assoc 1976;235:2506–9.
28. Latson LA, Benson LN, Hellenbrand WE, et al. Transcatheter closure of
ASD – early results of multicenter trial of the Bard clamshell septal occluder. Circulation 1991;84(2):44.
29. Nugent AW, Britt A, Gauvreau K, et al. Device closure rates of simple
atrial septal defects optimized by the starflex device. J Am Coll Cardiol
2006;48:538—44.
30. 30. Romagnoli BGE, Carminati M, Chessa M, et al. Treatment of isolated
secundum atrial septal defects: impact of age and defect morphology in
1013 consecutive patients. Am Heart J 2008;156(4):706—12.
31. Berger F, Vogel M, Meskishvili VA, Lange PE. Comparison of results
and complications of surgical and amplatzer device closure of atrial septal
defects. J Thorac Cardiovasc Surg 1999;118:674—8.
32. Jang GY, Lee JY, Kim SJ, et al. Aorta to Right Atrial Fistula Following Transcatheter Closure of an Atrial Septal Defect. Am J Cardiol
2005;96:1605–1606.

May 2012

37

