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Surgical closure of the ventricular septal defect is a time tested and well-accepted procedure to date
especially in smaller babies with failure to thrive and severe pulmonary hypertension. Surgical
closure is regarded as the gold standard treatment. However over the past 10 years percutaneous
trans-catheter device closure has emerged as a safer alternative especially in the case of muscular
VSD. Transcatheter closure of ventricular septal defects (VSD) has not yet received general
acceptance. It is not well-established in the younger age group with a weight category of less than
5kg. Occasionally, a hybrid procedure has been proposed. We believe that certain types of VSD can
be closed safely by the transcatheter approach even if weight is less than 5kg, especially if the trend
of miniaturizing devices continues. This approach should be considered as a valid alternative to a
surgical option. We are reporting such a VSD baby with a weight of 2.3 Kg at the age of 6 months,
which was closed with a duct occluder.
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Introduction
For decades, surgical closure of ventricular septal
defects is a time tested well accepted and also very
much acknowledged modality of treatment. Surgical
closure of VSD was first portrayed by Lillehei et al.
in 1954 and it kept on being viewed as the gold
standard treatment [1]. Anyway in recent years
percutaneous trans-catheter device closure has
emerged as a safer option particularly with
muscular VSD. We are reporting an infant, whose
weight was 2.3 Kg at 6 months, having an upper
muscular VSD which was closed percutaneously with
a duct occluder (ADOII).

Clinical summary Our patient is a 6 months old boy
who had frank features of congestive heart failure
(CHF) and inability to thrive. His weight was 2.3 kg
(less than the fifth percentile) and his stature was
52 cm. He looks emaciated and in distress (Fig 1).
He was a low birth weight baby with a birth weight
of 2.1 Kg, has been diagnosed as a large upper
muscular VSD with severe PAH on the 15thday of
life. He was put on medical treatment in form of
furosemide and enalapril.

On maximum dose of these drugs he couldn’t show
any clinical improvement, his congestive heart
failure never improved and got admitted multiple
times for lower respiratory chest infections (LRTI)
including one life-threatening pneumonia for which
he was mechanically ventilated 6 days. On
assessment, there was tachycardia (HR180/minute),
tachypnoea (RR 60/minutes) and the liver was 4 cm
beneath the right costal edge. On auscultation first
heart sound (S1) was normal but the second heart
sound (S2) was loud. There was a grade 2/6 systolic
murmur over the left precordium.

Investigations Chest X-Ray showed cardiomegaly
and plethoric lung field (Fig2). The
electrocardiogram (ECG) showed normal sinus
rhythm with superior axis deviation and right
ventricular forces (Fig 3). Echocardiography
revealed situs solitus, levocardia, intact atrial
septum, Mild tricuspid regurgitation (TR) with
Gradient of 55 mm HG with moderate Mitral
Regurgitation (MR). There was a large upper
muscular VSD (Fig 3) with the bidirectional flow
(predominantly left-to-right shunt) The VSD
estimated 4.5 mm from both right and left ventricle.
There was evidence of volume overload in form
dilation of the left atrium (LA), Left ventricle (LV)
with a left atrial to the aortic ratio (LA/Ao) of 1.8. LV
was dilated with and LV end-diastolic dimension

(LVEDD) z-score of more than +3.8. Rest of finding
was normal, final impression was large upper
muscular VSD with severe pulmonary hypertension
(PAH) with evidence of LA and LV dilation.

Procedure At first surgical closure was offered to
the patient given refractory congestive heart failure
(CHF) and positive history of recurrent lower tract
infection (LRTI), out of which the last admission was
life-threatening for which the patient was intubated
and kept ventilated for six days. With this
background, the case was discussed in detail with
the cardiovascular surgical team and parents.

The most prominent concerns to go for surgical
closure of VSD with this patient was low weight and
the need for prolonged postoperative care. Finally,
after considering all these issues, it was decided to
go for device closure without giving general
anesthesia(GA) and also avoiding intubation for
obvious reasons. More importantly, encouraging fact
with this patient was the location of VSD (upper
muscular, distant from tricuspid and aortic valve)
and the accessibility of low profile and soft hardware
urged us to endeavour VSD device closure with the
expectation of utilizing the Amplatzer duct occluder
II 6/4 (Abbott, USA).

The technique was performed under conscious
sedation (intentionally planned)with a full backup of
intubation and provision of general anesthesia (GA).
After acquiring femoral venous access (5F) and
femoral arterial access (5F), a hemodynamic
assessment was first performed to get pressures
and saturations.
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Figure 1. 6 months old with 2.3 Kg

The pulmonary arterial pressure was 58/19 mmHg
with a mean of 38 mmHg against the systemic
pressure was 68/24 mmHg with a mean of 43
mmHg (severe PAH). The ratio of pulmonary to
systemic blood flow (Qp: Qs) was 3:1 on room air.
Since the anatomy of VSD was delineated on
Transthoracic echocardiography (TTE) and the
Transthoracic view were very good it was decided to
avoid LV angiogram to limit the duration of the
procedure and also to avoid dye related
complication in the already compromised infant. The
VSD was crossed with a 5F JR catheter & 0.032 X
260 cm J tipped Terumo wire from LV. The wire was
placed in the LPA, 5F guiding JR was taken into RV
over the crossed wire.

Figure 2 X-Ray showing significant
cardiomegaly (CTR-0.7) with pulmonary
plethora

Figure-3: ECG showing the normal sinus
rhythm, superior axis, and right ventricular
forces

Figure 4 Echo images depicting (a) significant
shunt across the ventricular septal defect,
grossly dilated left atrium and left ventricle
(b)

Figure 5. Showing crossed VSD from LV side,
crossed wire is parked in deep LPA

The 6X 4 mm Amplatzer Duct Occluder (II) was
deployed under fluoroscopic and transthoracic
echocardiography guidance. Finally the device was
released which took its predestined shape.

Post-procedure TTE showed the device to be
perfectly in place and there was no residual flow.
Formation of AV loop and introduction of the long
sheath was avoided with this technique. (Fig 6).
Total procedure time was around 25 min and
fluoroscopy time was 10 min.

Figure 6 Deployment of device
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Post-procedure the child remained hemodynamically
stable; no evidence of hemolysis, ECG showed
normal sinus rhythm. Post-intervention echo
showed the device an excellent position (Fig 7)

Figure. 7 showing excellent device position

Follow up

After fourteen days, the child began to put on
weight (2.8 kg). Only in 20 days all CHF medication
was stopped, there was improved oral intake, his
symptoms( fast breathing ) was resolved in few
days. On follow up Echo there was no residual
shunt, no AR, TR and no pericardial effusion.
however long term follows up is required.

Discussion
Transcatheter closure of VSD was described in the
last part of the 80s and mid-90s [2–3]. While the
closure of muscular VSD discovered
acknowledgement, it was the perimembranous VSD,
which came into dishonour, with past investigations
tracking down a high pace of complete
atrioventricular block associated with this method
[4]. By and large transcatheter closure has been
restricted to body weight over 10 kg [5]. Our
patient had a bodyweight of 2.3 kg, and for him
surgical closure was the first-line treatment option
at any given point in time.

The realities were that the patient could not thrive
and also he was admitted twice to the emergency
unit with congestive heart failure and LRTI which
makes him not a decent candidate to go through
CPB (cardiopulmonary bypass) which was needed
for surgical closure. This urged us to opt for a less
invasive option and also the location of VSD (upper
muscular, away from TV, AV) made the danger of
heart block with transcatheter approach far-fetched
because any device placed will be away from the
conduction tissue [6].

Off-label utilization of Amplatzer ductal occluders in
Perimembranous VSD has been accounted for [7].
As the size of VSD was 4.5 mm, we chose a 6×4
mm duct occluder (ADO II). If anatomy (size and
location) of defect can be nicely established on
echo, it’s always better to avoid LV angiogram in
such small babies as it would reduce the total
duration of the procedure and also avoid the
injection of contrast agent into the body.

AV loop formation is not free from risk as it stents
the small heart like this patient, it’s always better to
avoid forming an AV loop and taking larger, longer
sheath from the venous side, rather its safer to
deploy the device from arterial side (retrograde)in
these small babies.
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Conclusions
We believe that in such muscular VSD, in babies
with low body weight also associated with numerous
other risk factors, a transcatheter approach with its
low profile hardware and devices may be a decent
choice to avoid surgery and its complications in
these small kids.
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