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Herein, we are presenting a case of persistent interatrial septal defect diagnosed during coronary
artery bypass grafting (CABG). Twice, attempts had been made to close this shunt using
amplatzer septal occlude. However, percutaneous technique had failed in both occasions. The
patient presented with chest pain 4 years after the second attempt and required urgent CABG.

Persistent shunt was repaired during surgery.
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Case Presentation

A 55-year-old female presented to the hospital with chest
pain. Her medical history included delayed closure of a
secundum atrial septum defect (ASD) with an Amplatzer
Septal Occluder (ASO) at age 50 and a repeated closure of
a persistent ASD with a second ASO one year later. Cardi-
ac catheterization revealed 2-vessel disease requiring ur-
gent coronary artery bypass grafting (CABG).
Intraoperative transesophageal echocardiography (TEE)
revealed mild left ventricular (LV) hypertrophy with an
estimated ejection fraction (EF) of 55% and mild poste-
rior hypokinesia. The right atrium (RA) and right ven-
tricle (RV) were moderately dilated and RV function
was normal. The interatrial septum was visualized in the
midesopageal (ME) 4-chamber view, the ME bicaval view
and a modified ME bicaval view at 135°. The two previ-
ously placed ASO devices were clearly visualized. Color
Doppler imaging demonstrated left to right flow between
the two ASO devices indicative of a residual ASD (Figures
1 and 2). The surgeon was informed and it was decided to
repair the ASD. Superior and inferior vena cava cannulae
were inserted and the two ASO devices were excised. A
pericardial patch was then sutured to the remaining inter-
atrial septum and a two vessel CABG was performed us-
ing left internal mammary artery graft for left anterior de-
scending artery and also saphenous vein graft for obtuse

marginal artery. The patient had an uncomplicated post-
operative course and subsequent transthoracic echocardi-
ography showed no residual ASD.

Discussion

ASD is the second most common congenital lesion in
adults after bicuspid aortic valve. There are four types of
ASD based on the location: primum, secundum, coronary
sinus and the sinus venosus ASD.! Defects in the area of
the foramen ovalis are secundum type ASD, which result
from poor growth of the secundum septum or excessive
absorption of the primum septum and accounts for 75%
of all ASDs.?

Frequently patients with significant ASD shunt flow be-
come symptomatic at the age of 30-40 years with dyspnea,
palpitations, edema, and recurrent respiratory infections.
Typical complications are: atrial fibrillation, heart failure,
and thromboembolic events.”* There are three main indi-
cations for closure of an ASD: the development of clinical
symptoms, a high rate of shunt flow, and thromboembo-
lism. A pulmonary to systemic blood flow ratio (Qp/Qs)
>2:1 is an established indication for correction, though
some authors have advocated lower thresholds.>® ASD
may be closed surgically or percutaneously.

Nonoperative device closure is applicable only to secun-
dum ASD. More than one device may be inserted to close
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Figure 1. Modified 4-chamber view showing two ASD closure
devices and the remaining shunt in interatrial septum.

multiple ASD.” Prior to the procedure, TEE is used to
document the type and size of the ASD, the shunt flow
direction and ratio, and the presence of anomalous pul-
monary venous return. The functional importance of the
ASD can be estimated by the size of the RA and RV, inter-
ventricular septal flattening in diastole (RV volume over-
load) or systole (RV pressure overload), paradoxical septal
motion (RV volume overload), and an estimation of the
shuntratio.”

While former devices (ASDOS, SIDERIS, and Cardio-
SEAL) had a major complication rate of 17.6%, the new
devices (ASO, Helex, STARflex, and Premere) demon-
strated their safety with an overall complication rate of
0.8%.2 The ASO consists of two round disks made of Niti-
nol wire mesh that are linked together by a short connect-
ing waist.'’ It comes in various sizes from 4 mm to 38 mm.
The ASO has several advantages over other devices: It can
be delivered through smaller catheters, it is self-centering
but can be repositioned easily, round retention disks ex-
tend radially beyond the defect resulting in a smaller over-
all size and firmer contact with the atrial septum, thereby
enhancing endothelialization, and reducing the risk of re-
sidual shunting."

TEE and fluoroscopy are used to guide ASO placement.
For successful ASO closure, the ASD is ideally less than
30 mm in diameter with a rim of tissue around the defect
of at least 5 mm to prevent obstruction of the coronary
sinus, pulmonary veins, vena cava, or atrioventricular
valves.'"!? For correct ASO sizing the diameters of defects
are measured in various imaging planes including theme
four-chamber view (0°), the aortic short axis view (45°),
and the bicaval view (90°). The maximal diameter of the
defect is measured during end-diastole in at least two per-
pendicular views. Real-time three-dimensional TEE has
been successfully used in guiding the ASO implantation
procedure.”

ASD occlusion rate at three months was 99% in patients
treated with the ASO have been reported.'** The total
ASD occlusion rate at three months was 99%. In one re-
cent study multiple ASD device implants were safely em-

Figure 2. Modified bicaval view showing two ASD closure devices
and the remaining shunt in interatrial septum.

ployed with excellent outcomes.?

In this case the patient had 2 previous ASO implanted,
but a significant left to right shunt was visualized by TEE
during color Doppler interrogation of the interatrial sep-
tum. The operation was changed to include the excision of
the two ASO and closing the ASD with pericardial tissue.
This case emphasizes the need of perioperative echocar-
diography in patients with previous non-surgical ASD
device closure.

Ethical Issues
The study was approval by local Ethics Committee.

Competing Interests
No potential conflicts of interest including commercial
relationships exist.

References

1. Webb G, Gatzoulis MA. Atrial septal defects
in the adult: recent progress and overview.
Circulation 2006; 114: 1645-53. doi: 10.1161/
CIRCULATIONAHA.105.592055

2. Hein R, Buscheck E Fischer E, Leetz M, Bayard
MT, Ostermayer S, et al. Atrial and ventricular
septal defects can safely be closed by percutaneous
intervention. J Interv Cardiol 2005; 18: 515-22. doi:
10.1111/j.1540-8183.2005.00094.x

3. Khositseth A, Cabalka AK, Sweeney JP, Fortuin
FD, Reeder GS, Connolly HM, et al. Transcatheter
Amplatzer device closure of atrial septal defect and
patent foramen ovale in patients with presumed
paradoxical embolism. Mayo Clin Proc 2004; 79: 35-
41. doi: 10.4065/79.1.35

4. Waddell TK, Bennett L, Kennedy R, Todd TR,
Keshavjee SH. Heart-lung or lung transplantation for
Eisenmenger syndrome. J Heart Lung Transplant
2002; 21: 731-7.

5. Driscoll D, Allen HD, Atkins DL, Brenner ], Dunnigan
A, Franklin W, et al. Guidelines for evaluation and
management of common congenital cardiac problems

J Cardiovasc Thorac Res, 2015, 7(4), 172-174 173



Leissner et al

10.

in infants, children, and adolescents. A statement
for healthcare professionals from the Committee
on Congenital Cardiac Defects of the Council on
Cardiovascular Disease in the Young, American
Heart Association. Circulation 1994; 90: 2180-8.
Gatzoulis MA, Freeman MA, Siu SC, Webb GD,
Harris L. Atrial arrhythmia after surgical closure of
atrial septal defects in adults. N Engl ] Med 1999; 340:
839-46. doi: 10.1056/NEJM199903183401103

Cao Q, Radtke W, Berger F, Zhu W, Hijazi ZM.
Transcatheter closure of multiple atrial septal defects.
Initial results and value of two- and three-dimensional
transoesophageal echocardiography. Eur Heart ]
2000; 21: 941-7. doi: 10.1053/euh;j.1999.1909
Carminati M, Chessa M, Butera G, Bini RM, Giusti
S, Festa P, et al. Transcatheter closure of atrial septal
defects with the STARFlex device: early results and
follow-up. J Interv Cardiol 2001; 14: 319-24.
Mahadevan VS, Gomperts N, Haberer K, Silversides
C, Benson LN, McLaughlin PR, et al. Transcatheter
closure of atrial septal defects with multiple devices in
adults: procedural and clinical outcomes. IntJ Cardiol
2009; 133: 359-63. doi: 10.1016/j.ijcard.2008.01.027
Thanopoulos BD, Laskari CV, Tsaousis GS,
Zarayelyan A, Vekiou A, Papadopoulos GS. Closure
of atrial septal defects with the Amplatzer occlusion

11.

12.

13.

14.

15.

device: preliminary results. ] Am Coll Cardiol 1998;
31:1110-6.

Ferreira SM, Ho SY, Anderson RH. Morphological
study of defects of the atrial septum within the oval
fossa: implications for transcatheter closure of left-to-
right shunt. Br Heart J 1992; 67: 316-20.

Prokselj K, Kozelj M, Zadnik V, Podnar T.
Echocardiographic characteristics of secundum-type
atrial septal defects in adult patients: implications
for percutaneous closure using Amplatzer septal
occluders. ] Am Soc Echocardiogr 2004; 17: 1167-72.
doi: 10.1016/j.ech0.2004.06.033

Lodato JA, Cao QL, Weinert L, Sugeng L, Lopez
J, Lang RM, et al. Feasibility of real-time three-
dimensional transoesophageal echocardiography for
guidance of percutaneous atrial septal defect closure.
Eur J Echocardiogr 2009; 10: 543-8. doi: 10.1093/
ejechocard/jen337

Chessa M, Carminati M, Butera G, Bini RM, Drago M,
Rosti L, et al. Early and late complications associated
with transcatheter occlusion of secundum atrial septal
defect. ] Am Coll Cardiol 2002; 39: 1061-5.

Fischer G, Kramer HH, Stieh ], Harding P, Jung
O. Transcatheter closure of secundum atrial septal
defects with the new self-centering Amplatzer Septal
Occluder. Eur Heart J 1999; 20: 541-9.

174 | J Cardiovasc Thorac Res, 2015, 7(4), 172-174



