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Abstract

N

Rationale: Ventricular septal defects are the most common congenital heart defect in children. As this method avoids sternotomy, |
the post-procedural morbidity is lower. However, transcatheter closure of perimembranous ventricular septal defects are still
associated with complications such as arrhythmia (particularly, Atrioventricular Block), device embolization, atrioventricularvalve and/
or aortic valves regurgitation, residual shunts. Some complications can be life threatening and require urgent surgical intervention.

Patient concerns: An 32-months-old boy was admitted for a significant precordial systolic murmur. The patient underwent
transcatheter perimembranous ventricular septal defects closure. 12 months later, Transthoracic echocardiography revealed the
device displaced, 4 mm shunt acrocss the ventricular septum and moderate tricuspid regurgitation detected.

Diagnosis: According to the echocardiography result, the patient was diagnosed with displacement of the ventricular septal defect
occluder and tricuspid regurgitation.

Interventions: After the diagnosis, the patient underwent removal of the ventricular septal defect occluder and closure of the
perimembranous ventricular septal defect.

Outcomes: The post-operative recovery was uneventful. One year post-procedural follow-up transthoracic echocardiography
showed there was no residual shunt and no tricuspid regurgitation.

Lessons: Transcatheter closure of Ventricular septal defects is an attractive alternative to surgery in simple perimembranous
ventricular septal defects. Proper follow-up should be emphasized to the patient.

Abbreviations: CPB = cardiopulmonary bypass, pmVSDs = perimembranous ventricular septal defects, TEE = transesophageal

echocardiography, TR = tricuspid regurgitation, TTE = transthoracic echocardiography, VSDs = ventricular septal defects.
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1. Introduction

Interventional techniques in cardiac catheterization have ad-
vanced by leaps and bounds in recent years. Ventricular septal
defects (VSDs) are the most common congenital cardiac defect.
Treatment options include surgical repair and, more recently,
percutaneous device closure.™ Transcatheter closure of VSDs is
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increasingly being used for simple perimembranous VSDs
(pmVSDs). It avoids sternotomy and cardiopulmonary bypass
(CPB). The morbidity is lower and hospital stay shorter. But
complications of the procedure, which can occur in the early few
days or weeks after the initial procedure, often require urgent
surgical intervention.””! We describe a rare case requiring surgical
removal of a pmVSD occluder and closure of the pmVSD a year
after percutaneous closure.

2. Case report

The patient provided informed consent for the publication
of his clinical and imaging data. This case report was
approved by Medical Ethical Committee of Hunan Children’s
Hospital.

A 32-month-old boy with 12 kg of weight was admitted to our
cardiology department by found heart murmurs for a year.
Echocardiography confirmed pmVSD, the base measuring 8 mm
and top opening 5.3 mm. The patient underwent transcatheter
pmVSD closure with a 9-mm VSD occluder (VSDO, Shanghai
Shape Memory Alloy Co Ltd, Shanghai, China). Postprocedural
transthoracic echocardiography (TTE) revealed a 1 mm residual
shunt at the superior edge of occluder. He had remained on
regular follow-up for a year. Twelve months later, TTE founded
the device displaced, 4 mm shunt across the ventricular septum
and moderate tricuspid regurgitation (TR) detected (Fig. 1). He
was referred for surgical operation.
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Figure 1. TTE after transcatheter pmVSD closure showing 1mm residual
shunt at the upper edge of occluder. pmVSD = perimembranous ventricular
septal defect, TEE = transesophageal echocardiography.

He was operated upon under standard CPB with aorto-bicaval
cannulation through a median sternotomy. The device was found
to be displaced to the right ventrical and had endothelialized. The
inferior and posterior edge of occluder was still on the ventricular
septum, but the superior and anterior edge was displaced. There
was a 45 degree angle between the occluder and the ventricular
septum (Fig. 2). The residual shunt was 4 to 5 mm and TR being
moderate. Detachment of the septal leaflet of the tricuspid valve
was performed to improve visualization of the device and
surrounding tissues (Fig. 3). The occluder was carefully excised
from the ventricular septum and the tricuspid septal valve using
sharp dissection. There was no inadvertent injury to either
ventricular septum or tricuspid valve. The VSD was closed with
an autologous pericardium patch using running suture. Autolo-
gous pericardium was also used to strengthen the lower edge and
septal annulus edge of VSD. The incision of septal leaflet was
repaired using interrupted suture. Postprocedural transesopha-
geal echocardiography (TEE) showed there was no residual shunt
and mild TR. The postoperative recovery was uneventful. One
year postprocedural follow-up TTE showed there was no residual
shunt and no TR.

Figure 2. TTE 1 year after transcatheter pmVSD closure showing residual
shunt enlarged.

Figure 3. Intraoperative photograph showing an angle between the occluder
and the ventricular septum.

3. Discussion

VSDs are the most common congenital heart defect in children.
Surgical closure is the gold standard for VSDs repair. To avoid
the effects of CPB and other complications relating to surgery,
percutaneous closure is considered a valuable alternative for
some suitable lesions at many institutions.'**! Not all types of
pmVSDs are amenable to device closure. It is defined the location,
shape, and size of the VSD and the relationship between the aortic
and tricuspid valves.

Transcatheter closure of pmVSDs in children is a safe and
effective treatment associated with excellent success and closure
rates, at present.**! Complications can include arrhythmia,
device embolization, vascular regurgitation, residual shunt,
etc.*!

Displacement of VSD occlude device is a rare complication of
this interventional procedure. Such a complication requires
surgical intervention to remove it. In our literature review, device
displacement was reported in several cases with atrial septal
defect and Patent ductus arteriosus after interventional proce-
dure. None of VSD occluder displacement which needed surgical
removal was reported. Similar to other percutaneous trans-
catheter closure techniques, size and location of the defect, and
presence of infection might be correlated with the stability of the
occluder device.!®

In our case, postprocedural TTE revealed a 1mm residual
shunt at the superior edge of occluder. Rates of residual shunts on
long-term follow-up were lower than those noted immediately
after device closure, suggesting spontaneous closure of the
majority of residual shunts over time.*! So if residual shunt
occurred, the patient needed to follow up for about 1 year to give
chance for its spontaneous closure. But in this case, the real
problem was that the device was a little smaller. The superior
edge of the occluder could not hold the position to the subaortic
area. After regular follow-up of a year, TTE showed the shunt
had become larger and TR increased. According to the TTE
result, it revealed displacement of the device, we had to surgically
remove it. After a year, the device was fully endothelialized and its
removal required excision from the surrounding ventricular and
tricuspid valve tissues. During the operation, any structure
around the device could have been injured. But he was lucky that
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there was no atrioventricular block and tricuspid valve
regurgitation vanished.

In conclusion, transcatheter closure of VSD is an attractive
alternative to surgery in simple pmVSDs. Proper follow-up
should be emphasized to the patient, when a residual shunt is
identified, then meticulous follow-up required for spontaneous
closure or surgical closure. A chance should be given for its
spontaneous closure. Six to 12 months later, the residual defect
should be closed; otherwise, surgical therapy is essential for the
removal of the device and closure of the defect.
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