CONGENITAL: ATRIAL SEPTAL DEFECT: CASE REPORT

Sinus node recovery after explantation of Amplatzer septal
occluder: A word of caution

‘ @ Check for updates
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The device is visualized through right atriotomy.
Notice the clot on the device surface.

CENTRAL MESSAGE

Large devices used for closure of
atrial septal defects should be
used with caution. While it is rare,
sinus node dysfunction can
occur, and the device should be
removed to restore sinus
rhythm.

See Commentary on page 170.

was sinus; however, he developed persistent junctional
rhythm with bradycardia in the immediate postprocedure
period. Isoproterenol was used to counteract this brady-
cardia. Repeat attempts at weaning isoproterenol resulted
in recurrence of his bradycardia and persistence of junc-
tional rhythm. The device itself appeared to be in a good po-
sition with no residual shunts.

El Video clip is available online.

In the current era, transcatheter device closure is becoming
the first-line therapy for anatomically feasible secundum
atrial septal defect (ASD II). The overall complication rate
is low, with the most common being device malposition/
embolization and residual shunts. Cardiac perforations are
rare, but atrial arrhythmias, thrombus formation, endocarditis,
and atrioventricular valve regurgitation have been reported.

We are not aware of a report of sinus node dysfunction in
pediatric patients after device closure of ASD II. We present
a 13-month-old boy who underwent device closure of mul-
tiple ASD II and developed a sinus node dysfunction that
recovered after device removal.

Informed consent was obtained from the parents to pub-
lish this report. No institutional review board approval was
required according to our institution policy due to the single
case report nature of the manuscript.

CASE REPORT

A 13-month-old, 6.4-kg boy with duplication of short
arm of chromosome 3 and Dandy—Walker syndrome under-
went hybrid closure of multiple ASD II with a 25-mm crib-
riform Amplatzer device (Abbott Laboratories). The atrial

septum was multifenestrated, with the largest defect
measuring 7.5 mm in diameter, and at least 2 other small de-
fects were identified. The patient’s baseline heart rhythm
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FIGURE 1. Intraoperative photo showing, through a right atriotomy, the
atrial septal closure device occupying the majority of the right atrium.
Notice the clot on the device surface.
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VIDEO 1. The current video shows removal of an Amplatzer device that
was used to close a fenestrated atrial septum in a 13-month-old child. The
procedure was performed via a vertical axillary thoracotomy using normo-
thermic cardiopulmonary bypass and a bovine pericardial patch was used
to close the atrial septal defects after transforming them into one a large
defect. Video available at: https://www.jtcvs.org/article/S2666-2507(22)
00023-2/fulltext.

After several discussions among our team, decision was
made to proceed with removal of the device. Three days
after the initial procedure, the patient was taken to the
operating room and through a vertical axillary thoracot-
omy and using normothermic cardiopulmonary bypass,
we were able to visualize the device, which appeared to
occupy the majority of the right atrium (Figure | and
Video 1). The device had multiple clots on both its right
and left atrial surfaces, which were most likely related
to a combination of a slow rhythm and absence of the
atrial kick.

The device was removed without difficulty, and a bovine
pericardial patch was used to close the ASDs after trans-
forming them into one large defect (Figure 2, A and B).
We also placed permanent atrial epicardial pacemaker leads
in case a permanent pacemaker would be needed later. The
patient had an uncomplicated postoperative course, and he
regained his normal sinus rhythm 3 days later. Although

one can argue that the thythm recovered 3 days after surgery
and watchful waiting may have been an option, we were
afraid of losing a good window of normal rhythm recovery
if we waited longer. The patient was discharged 10 days af-
ter his initial procedure without needing a permanent
pacemaker.

DISCUSSION

In a meta-analysis of 28,142 patients from 203 studies,
the incidence of heart block was 0.2% with no report of
sinus node dysfunction in any of these patients.' Transcath-
eter and intraoperative device closure are feasible, effective,
and safe methods for the treatment of ASDs in children
younger than 3 years of age,” less than 10 kg,” and with
no mortality, failure of the procedure, device embolization,
thromboembolism, or pericardial effusion.* Transient or
complete atrioventricular block due to device impingement
has been rarely reported.

Recently, the use of septal occluder devices has extended
to include multiple defects and cases in which the atrial
septum is fenestrated, such as the current case.” Farhaj
and colleagues’ have diverse layouts and classification of
multihole secundum ASD that can help to choose different
techniques and proper devices of different kinds to achieve
safer and better occlusion results.

Placement of a large device (a clear definition is un-
known) that covers the entire atrial septum theoretically
can eliminate all the shunts; however, the long-term impact
of these large devices on the smaller hearts of infants and
young children is unknown. In our patient, the device that
was used was a 25-mm Amplatzer Cribriform occluder (Ab-
bott Laboratories), which is a relatively large device for a
6.4-kg child. Theoretically, a larger device will affect pre-
dominantly the atrioventricular node due to the position
of the device (Figure El), causing heart block rather than
a sinus node dysfunction. We hypothesize that the larger de-
vice may have caused sinus node dysfunction by stretching

FIGURE 2. Intraoperative photos showing (A) the explanted Amplatzer device with associated clots, and in (B) the view through right atriotomy after
bovine pericardial patch closure of the atrial septal defects. P, Pericardial patch.
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the area of the superior vena caval/right atrial junction
where the sinoatrial node is located, and/or partial obstruc-
tion of the coronary sinus with subsequent cardiac edema,
which was noticed upon re-exploration resulting in sinus
node dysfunction.

In conclusion, we like to emphasize the avoidance of us-
ing large septal occluder devices, discrepant to the size of
the atrial cavities of the child, and while sinus node
dysfunction is a rare occurrence, removal of the device
should be strongly considered if this complication is
encountered.

We thank Mr Mahmoud Said, Minnetonka High School, Minne-
apolis, Minn, for his assistance in editing the video provided for
the current manuscript.
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FIGURE El. Intraoperative photo showing, through a right atriotomy, the
area of the atrioventricular node after the device is removed. Notice the
bruises in this area, which explain why these patients can develop heart
block. AVN, Atrioventricular node.
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