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Interventional catheter methods for complex tetralogy of fallot and

“Critical” PS/pulmonary atresia with intact interventional septum

Henry J.Issenberg, M.D.

TOF is generally accepted as the index lesion used
for evaluating the overall quality of a congenital cardiac
program. To achieve good results, the evaluation and
management of TOF requires an intimate collaboration
between all members of the cardiac team involved in the
care of these children, especially the interventional
catheterizer and the surgeon. Each program has to develop
its own approach, relying on the collective strengths of
their staff. Any weak link in this chain will often have a
profoundly negative effect upon the patient, which may be
difficult to correct later.

Whereas the cath lab was the sole source of the
anatomic and physiologic data for surgical planning, much
of the information, especially intracardiac anatomy and
physiology, can now be acquired with echocardiography,
and if necessary, enhanced with MRI and CT. The role of
diagnostic angiography is reserved for the elucidation of
complex and small vascular structures beyond the
resolution & specificity of less invasive methods, such as
pulmonary artery branches, cornonary arteries and arterial
collaterals. This anatomy becomes particularly important
when staging procedures for TOF in the infant with small
pulmonary arteries or atresia, when is the greatest
potential for- enhancing arterial size and vascular bed
growth. Our approach is to perform early correction which
will insure antegrade flow into the small pulmonary
arteries, by opening the outflow tract(patch or conduit),
and when feasible, closing the VSD. Aortic to pulmonary
arterial shunts are avoided. Direct access into the
additional

interventions. Which may include balloon dilation and

pulmonary arteries  allows catheter-based

stenting, which avoiding any deformity from peripheral

shunts. Aortic collaterals perfusing lung segments

competing with antegrade flow into the branch pulmonary
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arteries may need Giannturco coil occlusion. Those with
small pulmonary arteries may require multiple ballooning/
stenting interventions to increase flow for " rehabilitation”
and preserving RV function. Alternatively, some surgeons
perform ” unifocalization”, which for the interventionist
achieves the same direct antegrade access into the
pulmonary arterial tree. Our eventual goals are to recruit
the maximal functional pulmonary vascular bed with the
lowest resistance, balancing the ventilation-perfusion
ratio, while minimizing the RV pressure and volume
overload. A residual ASD and/or VSD, either deliberately
left as a palliative ” fenestration” or an unwanted patch
leak , can later be occluded with a device in the cath lab.

The natural history of RV to PA conduits has been
disappointing. Frequently, these develop stenosis at the
homograft valve or from an intimal peel. In these
situation, short-term extension of conduit life can be
accomplished with ballooning and/or stenting. If the
conduit has an acute bend,

usually from sternal

compression,  non-surgical relief is  difficult to
accomplish. For those chronically volume loaded and
dysfunctional RVs, xenograft valves mounted into stents
have been percutaneously delivered during
catheterization, providing a competent pulmonary valve,
leading to diminished symptoms. Early results look
promising, and in select cases may prolong conduit
longevity, obviating the need for surgical reoperation.

A more aggressive interventional approach has
evolved for the treatment of pulmonary atresia with an
intact interventricular septum. If the diagnostic evaluation
reveals an adequate RV morphology and size for a two-
ventricle approach, along with membranous pulmonary
valve atresia and a non-RV dependent coronary
circulation, an attempt at valve perforations is warranted.
Frequently, the valve can be crossed gently with a guide
wire, followed by progressive balloon dilations. If the

valve is resistant to mechanical perforation, radio
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frequency or excimer laser is utilized to burn a hole
through the membrane, followed by progressive dilations,
with a resultant drop in RV pressure. This technique has
had & significant morbidity and mortality, which has been
diminishing as experience increases, shunting or outflow
patching. Many of these will then require later
interventions for re-dilation, shunt and/or foramen ovale
closure. The initial selection of infants who will benefit
from this catheterization approach, and who will continue
with a two-ventricle circulation, is evolving, as the
techniques and instrumentation .

Through a

techniques have advanced at both ends of the spectrum,

collaborative team approach, our
form older adults with congenital heart disease to the
newborn and soon, maybe to the fetus. Attempts have
been made to open the RVOT in fetal pulmonary atresia
with IVS to allow future RV and PA growth. Can the
same be done in fetuses with TOF & PA?

TOF

Preoperative Intervention:

Indications for diagnostic cath in simple TOF

Pulmonary arterial anatomy

Coronary arterial anatomy

Multiple VSDs

Arch abnormalities &
microdeletion

Ballooning & stenting PDA

Ballooning pulmonary valve

vascular

rings-22q 11

Defining PA anatomy & alterative sources of PBF
with pulmonary atresia

Selective arterial angiography

Pulmonary venous wedge angiography

Complimentary imaging techniques-MRI & CT

V/Q nuclear scanning

Postoperative Intervention: Palliative

Coiling residual aorta to PA shunts

Rehabilitating branch pulmonary arteries

Ballooning branch through RV to PA conduit

New equipment: Cutting balloons, stent designs

Coiling aortic collaterals that compete with antegrade
PA flow

Occluding fenestrated VSDs-clamshell device

Postoperative Intervention: Corrective
gradients,

Physiologic evaluation-shunt,

regurgitation

Ballooning & stenting branch PA stenosis

Occluding residual VSDs-patch leaks

Muscular VSDs

Ballooning & stenting RV to PA conduit

Valve replacement of RV to PA conduit

Coronary revascularization

Is it too far off when TOF could be corrected in the
cath lab

PA & IVS

Preoperative Intervention:

RV morphology (tripatite) , volumes, z-scores

Tricuspid regurgitation and TV morphology

Pulmonary artery size and anatomy

Coronary artery _pattern, circulation dependency,
sinusoids

Atretic valve perforation: wire, radio-frequency,
excimer laser

Balloon dilation

PDA stenting

Postoperative Intervention: Corrective

PFO closure

Blalock shunt closure

Repeat balloon dilation

Pulmonary artery dilr;tlion (surgical shunt sites)
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