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Catheter intervention in pediatric cardiology
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—{ Abstract

Following Rashkind’s first report on balloon atrial septostomy for infants with transposition
of the great arteries in 1966, catheter intervention has achieved popularity as the treatment of
choice for congenital heart disease. In the 1970s to 1980s, catheter interventions such as balloon
valvuloplasty, balloon angioplasty, coil occlusion, and device closure of cardiac defects, have
developed markedly. Recently, balloon valvuloplasty for pulmonary valve stenosis, coil occlusion/
device closure of the ductus arteriosus and angioplasty/stent implantation for postoperative
stenotic vessels have been recommended as the therapy of first choice.

In the last 10 years, transcatheter closure of atrial septal defect using an Amplatzer septal
occluder has become a standard procedure. But in some institutions, this technique has not
gained quick acceptance because a foreign body is left in the heart. And complications associated
with this new device are sometimes life-threatening.

Many of the catheter modes of treatment are replacing standard surgical procedures.
However, there has not been a careful, prospective comparison between surgical and
transcatheter therapeutic modalities. There are a limited number of reports, on a limited number
of patients, describing intermediate-term follow-up results. Long-term results are also needed to
assess the efficacy of the techniques.

Keywords : Congenital heart disease, Catheter intervention, Coil occlusion,
Amplatzer septal occluder, Amplatzer duct occluder
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Fig.1 Balloon valvuloplasty for pulmonary valve stenosis
Left panel; Mechanism of balloon valvuloplasty. The fused commissures are broken

with balloon dilatation.

Selected frames from lateral view :

RV ; Right ventricle MPA ; Main pulmonary artery
a :Right ventricular cineangiogram before balloon pulmonary valvuloplasty.

*: Thickened and domed pulmonary valve. Thin jet flow prior to balloon dilatation
b : After balloon pulmonary valvuloplasty 3: Wider jet flow after balloon dilatation
c : Balloon dilatation catheter placed across the pulmonary valve.

+ : Note the waisting of the balloon during the initial phases of balloon inflation
d:+ : Waisting is almost completely abolished during the later phases
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Fig.2 Balloon valvuloplasty for pulmonary atresia with intact ventricular

septum

Selected frames from lateral view

RV ; Right ventricle MPA ; Main pulmonary artery
a:Right ventricular cineangiogram before balloon pulmonary

valvuloplasty

+ : atretic pulmonary valve

b : Perforation of atretic pulmonary valve using guide wire
% : stiff side of 0.018 inch guide wire
c :Balloon dilatation catheter placed across the atretic pulmonary

valve.

# : Waisting of the balloon during the initial phases ; using PTCA

balloon (4 mm)

d: # : Waisting of the balloon; using Sterling balloon (7 mm)
e : After balloon pulmonary valvuloplasty. Pulmonary flow across the

pulmonary valve is recognized.
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Fig.3 Coil occlusion of the ductus arteriosus

a\b\c

Upper panel ; PDA detachable coil ; Cook Inc.

Selected frames from lateral view

MPA : Main pulmonary artery PDA : Patent ductus arteriosus

D-Ao : Descending aorta

a: Aortogram before coil occlusion. Contrast medium is injected at descending
aorta. Flow across the PDA to MPA is recognized.
b : Coil is positioned at the PDA from D-Ao.

¢ : Aortogram after coil occlusion

*: The flow across the PDA is completely abolished.
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© AGA Medical Corporation
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Fig.4 Transcatheter closure of the ductus arteriosus using Amplatzer Duct Occluder
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Upper panel ; Amplatzer Duct Occluder (ADO) ; AGA Medical Corporation

Selected frames from lateral view

MPA : Main pulmonary artery PDA : Patent ductus arteriosus

D-Ao : Descending aorta

a: Aortogram before device occlusion. Contrast medium is injected at descending
aorta. The flow across the PDA to PA is recognized.
b :ADO is opened in the PDA from PA. The device is still attached to the delivery

cable.

c : Aortogram after release of the device. The flow across the PDA is completely

abolished.
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Fig.5 Transcatheter closure of atrial septal defect using Amplatzer septal occluder
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Selected frames from frontal (b) and LAO 30° & cranial 30° (a, c) view
LA : Left atrium RA : Right atrium ASD : Atrial septal defect
a:Cineangiogram at left upper pulmonary vein. The flow across the ASD to RA is

recognized (arrow) .

b : Balloon sizing 3 : Waisting of the balloon at the position of ASD
¢ : Amplatzer setal occluder is opened at the position of ASD.
+ : Amplatzer setal occluder ; still attached to the delivery cable
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Fig.6 Stent implantation for left pulmonary artery and balloon angioplasty for right a | b
pulmonary artery ¢l d
Selected frames from frontal (a, b), LAO 30° & cranial 30° (¢, d) and RAO 30° &
cranial 30° (e, f, g) view ?D—E
RV : Right ventricle
a: Right ventricular cineangiogram before intervention

% : Right pulmonary artery (RPA) stenosis, + : Left pulmonary artery (LPA) stenosis
b : After intervention
c, d : LPA stenosis improved after stent implantation.
+ : LPA stenosis
e, f, g : RPA stenosis improved after balloon angioplasty.
*: RPA stenosis, # : Stent of LPA.
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