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Introduction

Pediatric interventional cardiology was conceived
in the 1960s by Dr. William Rashkind, emerged as a
distinct subspecialty during the 1980s, and has come
of age in the 1990s. At C.S. Mott Children’s Hospital,
the number of interventional pediatric cardiac cathe-
terizations has grown rapidly during the past decade
(Fig. 1). Therapeutic procedures currently comprise
35%—-40% of all cardiac catheterizations performed at
our center. Interventional cardiac catheterization of-
fers a wide array of catheter-based procedures to treat
congenital or acquired cardiovascular disease in pa-
tients from the newborn period to adulthood (Table 1).
Pcrcutaneous balloon dilation is the treatment of
choice for congenital pulmonary or aortic valve steno-
sis, and provides effective therapy for many children
with pulmonary artery stenosis or coarctation of the
aorta (native or recurrent). In addition to dilation pro-
cedures, implantable devices are available to treat a
variety of congenital or acquired cardiovascular anom-
alies. Balloon-expandable stents have improved our
capacity to care for many children with pulmonary
artery stenosis or hypoplasia. Embolization coils are
used to occlude the small-to-moderate patent ductus
arteriosus, aortopulmonary collateral vessels, and sur-
gical shunts. Umbrella type devices continue to
undergo clinical investigation to evaluate their poten-
tial to treat secundum atrial septal defects, muscular
ventricular septal defects, and the patent ductus arteri-
osus. Of course, radiofrequency ablation has revolu-
tionized the treatment of children with arrhythmias
supported by accessory pathways or ectopic foci. This
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special issue of the Journal of Interventional Cardiol-
ogy reviews the current *‘state of the art”’ of pediatric
interventional cardiology. Articles are presented by es-
tablished authorities and, perhaps more important, by
a number of young pediatric cardiologists who will
help to lead this dynamic specialty into the next cen-
tury.

As a maturing field, pediatric interventional cardiol-
ogy faces new responsibilities that come with age: self-
assessment and self-control. Self-assessment requires
formal outcome studies (to define the risks and bene-
fits of the procedures utilized in our specialty); and
self-control demands development of training and
practice guidelines (to assure that physicians perform-
ing interventional procedures are qualified to do so).

Outcome Studies

The acute effectiveness of most of the transcatheter
interventions listed in Table 1 have already been evalu-
ated. The field of pediatric interventional cardiology
must now rigorously study longer term outcomes.
What precisely are the late results and complications,
and which patients are most likely to benefit from
these novel interventional proccdures? Formal com-
parisons to older and more established surgical thera-
pies are essential. Finally, outcome studies must also
evaluate the cost-effectiveness of transcatheter thera-
pies. In his review article entitled **Cost-Effectiveness
Analysis of Interventions for Congenital Heart Dis-
ease,”” Dr. Darryl Gray makes a plea for {ormal cost-
effectiveness studies in pediatric interventional car-
diology. As recently demonstrated, the findings of a
formal cost-effectiveness study may not necessarily
support the preconceived notions of some interven-
tional cardiologists.'
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Figure 1. Interventional cases from 1983 to 1994,

Table 1. Therapeutic Transcatheter Techniques in Pediatric
Cardiology, 1995

Valvuloplasty

aortic stenosis

pulmonic stenosis

mitral stenosis
Angioplasty

coarctation

pulmonary artery stenosis

RV-PA conduits

SVC stenosis

Stents
pulmonary artery stenosis
SVC stenosis
pulmonary vein stenosis*
coarctation®

Coil occlusion
PDA
aortopulmonary collaterals
venovenous collaterals
coronary arteriovenous fistulae
surgical shunts
Umbrella occlusion
PDA*
ASD, secundum*
VSD#*
RF ablation
accessory pathways
ectopic atrial or ventricular foci
Other
balloon atrial septostomy
blade septostomy

ASD = atrial septal defect; PDA = patent ductus arteriosus;
RF = radiofrequency; RV-PA = right ventricular to pulmonary
artery; SVC = superior vena cava; *investigational.
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Training and Practice Guidelines

It is becoming clear that not all pediatric cardiolo-
gists can or should perform therapeutic transcatheter
procedures.? Nevertheless, formal training and prac-
tice guidelines are lacking in our specialty. In contrast,
formal guidelines have been recognized in medical
(adult) interventional cardiology and cardiac catheteri-
zation for over a decade.’~® It is recommended that a
medical interventional cardiologist receive an addi-
tional year of fellowship training, and later perform at
least 50 coronary angioplasty procedures annually to
maintain adequate clinical skills. Given the wide vari-
ety of interventional techniques and cardiovascular le-
sions to which they are applied in children, one would
assume that a similar minimum case volume should
be required of a pediatric interventional cardiologist.
Interventional cardiac catheterization in children re-
quires a high degree of technical expertise and clinical
judgment. More than any other endeavor in pediatric
cardiology, interventional catheterization is associated
with substantial risk to the patient. It is therefore im-
perative that physicians be properly trained to perform
these procedures. Twelve to 18 months of fellowship
training should be dedicated to acquiring cardiac cath-
eterization and interventional skills, under the guid-
ance of an experienced pediatric interventional car-
diologist. In some instances, a fourth year of training
may be required to gain such experience. Practice
guidelines are more difficult to define, but are just as
important to assure that physicians maintain adequate
technical skills and judgment. What is the minimum
number of interventional cases needed to maintain
clinical competence in pediatric interventional cardiol-
ogy? I recently asked this question in an informal sur-
vey of directors of several pediatric catheterization
programs. The recommended minimum volume
ranged from 25-75 (median 50) pediatric interven-
tional cases annually per physician. To provide a fo-
cused ongoing experience and to assure high quality
patient care, each program surveyed has designated
orne or two pediatric cardiologists to perform interven-
tional cases; other physicians who perform cardiac
catheterizations are restricted to diagnostic studies
only.

Training and practice guidelines are vital to the fu-
ture health of our patients and of our specialty. Pediat-
ric interventional cardiologists are best qualified to de-
fine the essential elements of adequate training, and
the practice guidelines necessary to assure ongoing
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competence in this highly technical field. It is impera-
tive, therefore, that we become actively involved in
the development of guidelines for our specialty. If we
fail to address these issues, guidelines are likely to be
developed by third parties whose primary goal may
not be to sccure the highest quality cardiovascular care
for children.
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