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a b s t r a c t 

We present a case of secondary atrial septal defect transcatheter correction attempt in a 

72 years old male, complicated by the device migration. The occluder was captured, pulled 

down to the common femoral artery and retrieved through the arteriotomy site. Second at- 

tempt was successfully performed using combination of transesophageal echo (TEE) and 

sizing balloon to accurately measure the defect diameter. This case underscores the impor- 

tance of TEE ultrasound, sizing balloon, and contrast fluoroscopy combination to achieve 

accurate device sizing. Our calculation approach significantly increased the success rate 

of the septal defect closure procedure and potentially reduced the risk of immediate and 

mid-term complications. Combination of measuring methods should be used in order to 

accurately assess the device diameter. 

© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

Introduction 

Percutaneous transcatheter interventions in congenital heart
disease, particularly secondary atrial septal defect (ASD) oc-
clusion, has a more than 30-year history of successful usage
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open surgical repair, especially in frail and vulnerable patients
- children or elderly [3 ,4] . However, like any other type of inter-
vention, it has its possible drawbacks and complications [5] .
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frequent short-term complication of ASD occlusion. However,
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Fig. 1 – TEE before and after ASD closure. (A) Atrial septal aneurysm; (B) two ASDs with left to right stunt; (C) larger ASD 

closed with 12 mm ASO. TEE, transesophageal echocardiogram; ASD, atrial septal defect; ASO, Amplatzer Septal Occluder. 

Fig. 2 – Fluoroscopy and TEE after the first ASD closure. (A) ASO in abdominal aorta (arrow); (B) ASO captured with 

Amplatzer Goose Neck (arrow); (C) ruptured atrial septum, large ASD present. TEE, transesophageal echocardiogram; ASD, 
atrial septal defect; ASO, Amplatzer Septal Occluder. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

migration to the left heart chambers or aorta is extremely rare
with up to 1.1% occurrence [6] . Transesophageal echocardiog-
raphy (TEE) is the most sensitive method of atrial defect sizing
compared to transthoracic echocardiography (TTE) [7] . 

Case report 

A 72 years old male was admitted with worsening dysp-
nea and rapid progression of exercise intolerance. He had
a 13 years history of tricuspid infective endocarditis, man-
aged conservatively without recurrence and secondary ASD
revealed at this time. In 12 months before hospitalization he
noted gradual decrease in exercise tolerance, dyspnea during
daily activities and moderate lower extremities edema. His
WHO Quality of Life scale score was 75. 

ASD hemodynamic significance was assessed during pre-
operative TTE and simultaneous correction of 2 congenital
anomalies, atrial septal aneurysm and double ASD, was sched-
uled. We performed direct heart chambers manometry and
calculated the significance of the atrial shunt through the
right common femoral vein access: mean left atrial pressure
was 10 mmHg, right atrium (RA) pressure - 9 mmHg, systolic
pulmonary artery pressure - 32 mmHg and Qp/Qs was 1,8:1
(N = 1:1). 

Intraoperative TEE showed thinned atrial septum with 12
mm prolapse and two oval-shaped ASD defects - 7 × 13 mm
and 4 × 7 mm ( Fig. 1 ). Edges of the septum were: upper -
15 mm, lower - 14 mm, antero-superior (aortic) margin - 4
mm, postero-inferior - 17 mm, antero-inferior - 9 mm, postero-
superior - 23 mm. 

Patient’s treatment strategy was discussed ad hoc together
with the attending cardiothoracic surgeon and attending in-
terventional radiologist: endovascular occlusion of only larger
ASD was recommended. 

12 mm Amplatzer Septal Occluder (ASO; St. Jude Medical)
was delivered through the 9F guiding catheter and opened by
catheter traction. Intraoperative TEE control showed fixed sep-
tum device with no valvular obstructions and remaining mod-
erate anteroposterior edge flow, probably associated with the
second defect ( Fig. 1 ). However, 48 hours control TTE showed
no device in the septum. 

The patient was taken to the cathlab for emergent thorax,
abdomen and extremities fluoroscopy. The ASO device was
found in the juxtarenal abdominal aorta fixed at the level of
the second lumbar vertebra ( Fig. 2 ). Through the open right
common femoral artery access we captured the occluder right
disk (delivery system fixation part) and removed the device
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Fig. 3 – Fluoroscopy and TEE during the second ASD closure. (A) sizing balloon measurement; (B) ASD is closed with 22 mm 

ASO; (C) ASO on fluoroscopy in AP projection. TEE, transesophageal echocardiogram; ASD atrial septal defect; ASO, 
Amplatzer Septal Occluder; AP, anterior posterior. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

through the arteriotomy site using 15 mm Amplatz Goose
Neck Snare (Medtronic; Fig. 2 ). Intraoperative TEE showed sep-
tal rupture: freely floating antero-superior septal part at the
aneurysm site, which probably caused the device migration.
Also, a single irregular 20 × 17 mm defect was confirmed by
duplex ultrasound ( Fig. 2 ). 

Through the right common femoral vein access we mea-
sured the present defect using a 34 mm Amplatzer Sizing Bal-
loon (St. Jude Medical) ( Fig. 3 ) - the ASD diameter along the
balloon "waist" was 21 mm. Then a 22 mm ASO (St.Jude Med-
ical) was delivered through the 9F sheath and implanted by
standard technique after performing fixation tests under flu-
oroscopic and TEE control. Intraoperative and 24 hours TEE
showed fixed atrial septal occlude with no significant flow
through the disks ( Fig. 3 ). 

The patient was discharged on the 10th day postop for out-
patient monitoring. 4-month control TTE showed fixed septal
device with no residual trans-septal flow, systolic pulmonary
artery pressure decreased from 32 mmHg to 20 mmHg. At 6-
month telephone call follow-up the patient noted a significant
improvement in his quality of life (WHO Quality of Life scale
score 87) and dramatically increased exercise tolerance. 

Discussion 

Percutaneous transcatheter ASD occlusion currently consti-
tutes an alternative to open surgical treatment [8] . Early post-
operative complications develop as a result of improper pa-
tient selection, incorrect defect anatomy assessment or de-
vice measuring errors. In our case the size of the first ASO
was based only on TEE measurements, which ultimately led
to its migration. Since secondary ASDs are rarely have an ide-
ally round shape, in some cases it is difficult to visualize and
accurately measure the largest diameter of the defect, even
with TEE control. Additionally, factors such as defects’ edge
density or excess tissue around the defect, in example sep-
tal aneurysm, affect the device fixation [9] . Septal prolapse or
aneurysm are seen in 2%-3% of congenital heart disease pa-
tients and are associated with multiple ASDs presence and
significantly increased mobility of septal tissue [7] . Thus, for
transcatheter correction of secondary ASD, associated with
septal aneurysm, it is recommended to choose larger device
to stabilize the septum. 

In case of complex ASD with or without septal aneurysm it
is recommended to measure the defect, sizes using a special
sizing balloon [5] . In our case, however, primary balloon defect
sizing was not performed, since the septum was aneurysmati-
cally altered and thinned - possible mechanical impact on the
septum would potentially lead to iatrogenic septum rupture. 

Evidence on ASD measurement by sizing balloon is am-
biguous. Amin and Daufors [10] concluded that sizing balloon
usage is not routinely required to close secondary ASDs, how-
ever Helgason et al. showed that the patients with ASDs, mea-
sured by sizing balloon, had significantly larger devices than
from TEE sizing and had lower complication rate [5] . 

Conclusion 

The presence of multiple ASDs in combination with septal
aneurysm can be the cause of septal tissue breakdown, poor
device fixation and its subsequent short-term migration. 

This case underscores the importance of TEE ultrasound,
sizing balloon, and contrast fluoroscopy combination to
achieve the most accurate device sizing. Our calculation ap-
proach significantly increased the success rate of the septal
defect closure procedure and potentially reduced the risk of
immediate and mid-term complications. 

Combination of measuring methods should be used in or-
der to accurately assess the device diameter. 
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