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Congenital heart disease is the 
most common congenital birth 
defect affecting 1 in 100 infants. 
Approximately 50% of infants 
will require an intervention in the 
first year of life with the majority 
of these interventions involving 
cardiopulmonary bypass. With 
the evolution of interventional 
techniques and equipment, 
less invasive therapies are now 
available for lesions that were 
classically treated with surgery. 
Premature infants with a persistent 
arterial duct weighing as little as 
700 grams can now have definitive 
therapy with transcatheter device 
closure of their defect (Figure 
1), avoiding the secondary 
consequences of surgery on 

such vulnerable patients. Studies 
are ongoing to determine if 
this approach will lead to an 
appreciable improvement versus 
standard medical therapy on 
serious morbidity and mortality. 

Numerous other congenital heart 
defects are now being treated in 
the catheter laboratory avoiding 
the need for open surgery. This 
drive towards minimalism has 
evolved through the decades 
beginning with the balloon atrial 
septostomy to facilitate mixing in 
the context of transposition of the 
great arteries, first described by 
William Rashkind from Children’s 
Hospital of Philadelphia in 
1966. This was the true birth of 

interventional cardiology in any 
age group. Ten years later, Noel 
Mills and Terry King reported the 
first transcatheter atrial septal 
defect closure using a 26Fr 
delivery system, for the first time 
providing an alternative to open 
surgery with an intracardiac device 
(Figure 2). In 2000, the team in 
Necker, Paris reported the first 
transcatheter valve replacement 
using what has now become the 
Melody valve, in a 12 year old 
male. This was almost two years 
prior to the first transcatheter 
aortic valve replacement 
performed in Bordeaux in April 
2002. Since this time transcatheter 
pulmonary valve replacement has 
evolved into the primary approach 
for a dysfunctional right ventricular 
outflow tract, such as patients 
with tetralogy of Fallot with long-
standing pulmonary incompetence 
created at the time of surgical 
repair in infancy. However as yet 
there have been no randomised 
trials comparing transcatheter 
versus surgical pulmonary valve 
replacement and this lack of 
structured studies in the field 
continues to hamper our efforts to 
provide a more rigorous scientific 
basis to our decision making. 

Tackling the most common 
congenital heart defect, namely 
the ventricular septal defect has 
been more challenging. Most 
VSD’s are perimembranous and 
lie wedged between the aortic 
and tricuspid valves, with device 
closure potentially compromising 
valve function or interacting with 
the conduction system leading to 
heart block. Newer, softer device 
designs however have facilitated 
closure in smaller infants with 
heart block rates now comparable 
to surgical closure. Longer term 
impact of these devices on the 
growing heart is unclear, and 
registry data is vital to track the 
impact of these interventions 
moving forward. 

Occasionally, patient size or 
anatomy cannot be overcome 
with a keyhole approach and 
hybrid approaches have evolved 
with surgeon and interventionalist 
working side-by-side to facilitate 
the optimal outcome with the 
least trauma to the heart. Such 
interventions include carotid 
cutdown to facilitate stenting of 
the arterial duct in small infants 
with duct dependent pulmonary 
circulation, or intraoperative 
pulmonary artery stenting. 
Children’s Health Ireland at Crumlin 
has a state-of the-art biplane 
hybrid catheter laboratory, and 
the group have been performing 
more hybrid interventions as a 
consequence, than any other 
congenital cardiac unit in the 
British Iles (Figure 3). Such 
approaches can only succeed 
with close collaboration and trust, 
with a shared patient-centred 
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Figure 1: Series of lateral plane 
fluoroscopy images in 1kg infant 
outlining:

A: Initial angiography demonstrating 
a large tubular PDA

B. Deployed MVP-7Q. Note the 
aortic end of the device just distal 
to the temperature probe in the 
esophagus. The waisting on the 
device is outlined by the black 
arrow. 

C. Pre-release pulmonary artery 
angiogram demonstrates good 
device position with good filling of 
branch pulmonary arteries

D. Final post-release device position
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focus and meticulous preparation. 
Indeed ironically, it is perhaps 
this focus on team building and 
decision-making that may provide 
the greatest impact on outcomes 
in our patients in the future. It is a 
skill that many training programs 
have not focussed on but is an 
essential part of deciding on the 
optimal approach and timing of 
intervention in such heterogenous 
group of patients. 

Ultimately our goal remains 
focussed on the lifetime 
management of these patients, 
continually looking for the most 

effective, least invasive means 
to adequately treat the patients 
anatomy providing, the optimal 
long-term physiological outcome. 
Anatomical correction leading to 
defect closure or vessel stenting 
in a child may have unforeseen 
consequences in the adult due 
to impact on vessel flow and 
physiology. Hence minimal 
footprint devices and stents, that 
resorb with time are arguably even 
more important in children than 
adults. Unfortunately bioresorbable 
technology has not advanced to 
provide an effective alternative 
to metal devices and stents, 

and investment from industry 
has been lacking due to the low 
return likely from the paediatric 
market. Collaboration between 
academic institutions, industry 
and clinicians is vital to support 
development of this technology. 
Many centres including CHI at 
Crumlin are working on tissue 
engineering techniques to 
facilitate implantation of minimally 
invasive valve systems that will 
effectively grow with the patient. 
Minimising bioprosthetic valve 
degeneration remains challenging 
enough, but promoting growth 
of an artificial valve provides 

huge challenges and will only be 
achieved through collaborations 
across many disciplines. 
Ultimately this may evolve into a 
personalised approach, whereby 
fetal echocardiography will identify 
a specific defect, pluripotential 
cells may be harvested either from 
the fetus or from the umbilical 
cord after birth and seeded onto 
a valve platform 3-D printed from 
resorbable materials to conform 
to the patient specific anatomy. 
This is achievable in a generation 
and will be a just reward for these 
patients who endure so much. 

Figure 2: Series of images outlining 
the first reported transcatheter ASD 
closure performed in 1974. 

Figure 3: Data from the NICOR 
database outlining the ratio of 
paediatric interventional versus 
cardiac surgical procedures.


