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Abstract

Patients with a significant shunt from a secundum atri-
al septal defect (ASD) undergo repair to avoid long-
term complications of right ventricular failure, atrial
arrhythmias, and pulmonary hypertension. Upon sur-
gical or transcatheter ASD closure, there is an abrupt
changein shunt volume, and cardiacremodeling occurs
over a period of months to years. Frequently, right-sid-
ed dilation does not resolve completely. A 26-year-old
man underwent device closure of a large secundum
ASD and was observed to have a rapid and profound
reduction in right atrial size over an 8-day period. He
was asymptomatic for a week following the procedure
and then began to experience worsening chest pain.
He also experienced various dysrhythmias, including
low atrial rhythm with pauses as well as atrial flutter.
Echocardiography did not demonstrate pericardial ef-
fusion, but electrocardiogram-gated cardiac computed
tomography angiography showed the right atrial disc
digging into the posterior wall of the right atrium. De-
spite aggressive medical treatment with non-steroidal
anti-inflammatory medication (i.e., opiates and ste-
roids), the patient continued to have daily symptoms.
Surgical device removal and ASD repair was carried out
29 days after device placement, which showed no gross
evidence of device erosion but that the right atrial disc
was compressed into the posterior wall of the right

atrium. The patient’s symptoms resolved following re-
covery.
Copyright © 2018 Science International Corp.
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Introduction

We report a case of a rapid and profound change
in the right atrial size of a patient who underwent de-
vice closure of a secundum atrial septal defect (ASD)
using an Amplatzer septal occluder (ASO) resulting in
chest pain and rhythm changes. Computed tomog-
raphy angiography (CTA) showed the right atrial disc
“digging” into the posterior wall of the right atrium.
Upon surgical exposure of the device, the shape and
position of the device was found to be distorted.

Case Presentation
A 26-year-old man with a history of a heart mur-

mur from the age of 13 was referred to our institution
for the management of a newly diagnosed secun-
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Figure 1. Chest X-rays demonstrating (Panel A) significant right atrial enlargement secondary to the patient’s large secundum atrial
septal defect (Panel A) and profound decrease in right atrial size 12 days after device placement (Panel B).

dum ASD. The patient initially presented to his prima-
ry doctor after a several-month history of decreased
exercise tolerance and palpitations. On transthoracic
echocardiogram, the patient was noted to have pro-
found right atrial and right ventricular enlargement
and a large ASD measuring 1.8 X 2.2 cm. Electrocar-
diogram (ECG) demonstrated a low atrial rhythm with
a rate of 48 beats per minute and an Rsr’in the lead
V1. A chest X-ray demonstrated severe right atrial en-
largement (Figure 1A).

Video 1. Balloon-sizing of the atrial septal defect using a 34-mm
sizing balloon. Despite stop-flow, there was no waist on the sizing
balloon. View supplemental video at https://doi.org/10.12945/].
jshd.2018.036.17.vid.01.

In the catheterization lab, hemodynamic data
demonstrated a normal pulmonary vascular resis-
tance of 0.4 Wood units and a Qp:Qs of 2.7:1. Trans-
esophageal echocardiography showed that the de-
fect measured 30 mm, and the stop-flow technique
using a 34-mm-sized balloon did not demonstrate a
waist on cineangiogram, so a 38-mm Amplatzer ASO
device was chosen. An excellent result was achieved
with both imaging modalities. Videos 1 and 2 show
balloon-sizing of the defect and rotational angiog-
raphy of the device in excellent position. The patient

Video 2. Rotational cineangiogram after device deployment
demonstrated excellent positioning of the device. View sup-
plemental video at https://doi.org/10.12945/jjshd.2018.036.17.
vid.02.
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Figure 2. Echocardiogram images demonstrating right atrial volumes of 186 ml before device closure (Panel A), 160 ml the day after
the procedure (Panel B), and 94 ml 8 days after the procedure (Panel Q).

was discharged the next day after echocardiography
showed excellent positioning of the device and no
evidence of pericardial effusion.

The patient returned for routine follow-up 8 days
later with complaints of palpitations and returned
again 12 days later for an urgent visit with continued
palpitations as well as chest pain and pressure. Re-
peat chest X-ray demonstrated a profound decrease

in right atrial size (Figure 1B). Review of the patient’s
transthoracic echocardiogram demonstrated a de-
crease in right atrial volume from 186 ml pre-proce-
dure to 160 ml the day after the procedure and 94 ml
8 days after the procedure (Figure 2).

Despite aggressive medical treatment with
non-steroidal anti-inflammatory medication (i.e., opi-
ates and steroids), he continued to have daily symp-

Figure 3. Computed tomography scan demonstrating the right atrial disc “digging”into the posterior wall of the right atrium and
distortion of the right atrial wall (@arrow). Panel A. Posterior right atrial wall distortion at the level of the pulmonary veins. Panel B. An-

terior view with continued right atrial wall distortion (arrow).
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toms. ECG demonstrated a low atrial rhythm with
pauses greater than 2 s and brief runs of atrial flut-
ter. ECG did not demonstrate pericardial effusion, but
ECG-gated cardiac CTA showed the right atrial disc
“digging” into the posterior wall of the right atrium
(Figure 3).

Given his persistent symptoms and rhythm distur-
bance, we decided that device removal and surgical
closure of the ASD was the best course of action. Sub-
sequent explantation of the device demonstrated
distortion of the right atrial disk (Figure 4). The patient
also had a pacemaker placed for sinus node dysfunc-
tion and has had ablations for intraatrial re-entrant
tachycardia.

Discussion

Transcatheter closure of secundum ASDs with var-
ious occlusion devices has become a standard of care
in most pediatric and adult patients due to greater
safety and efficacy, shorter recovery duration, and de-
creased hospitalization time compared with surgical
closure [1]. Complications are rare with transcatheter
devices, and most complications that require surgical
removal and ASD patch closure are secondary to de-
vice embolization [2]. Rhythm abnormalities are also
reported, with supraventricular tachycardia and atrio-
ventricular block being the most common [1].

Right-sided remodeling following ASD closure re-
mains difficult to assess given the geometric shape of
the right atrium and right ventricle. Major deforma-
tional and geometrical changes of the right ventricle
are completed in 24 hours, but remodeling continues
for several months to years [2]. Echocardiography
data using strain rate values and tricuspid annular
plane systolic excursion suggest an immediate im-
provement in left ventricular function and decrease
in right ventricular function, likely secondary to load-
ing conditions [3-6]. Changes in the size and shape of
the atria are not well described.

Figure 4. Surgical exposure of the right atrium revealed a dis-
torted right atrial disc. Dashed lines demonstrate the course of
the device in the right atrium. The arrow corresponds to the area
of atrial distortion demonstrated on the computed tomography
scan in Figure 3. SVC = superior vena cava; IVC = inferior vena
cava.

In this case, chest X-ray demonstrated a profound
change in right atrial size. We hypothesize that the
combination of a large 38-mm ASO device and rapid
change in the size of the right atrium caused a signifi-
cant change in the shape of the device that provoked
chest pain and rhythm disturbances. The conforma-
tional change was confirmed upon explantation of
the device. Therefore, larger devices may have a high-
er potential to change shape and cause symptoms.
Caution should be employed when utilizing larger
ASD devices.
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