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e report new percutaneous techniques for perfora-
ting the pulmonary valvein pulmonary atresia with intact
ventricular septum, in 3 newborns who had this birth
defect. There was mild to moderate hypoplastic right
ventricle, a patent infundibulum, and no coronary-
cavitary communications. We succeeded in all cases, and
no complicationsrelated to the procedure occurred. The
new coaxial radiofrequency systemwas easy to handle,
which simplified the procedure. Two patientsrequired an
additional source of pulmonary flow (Blalock-Taussig
shunt) in the first week after catheterization. All patients
had a satisfactory short-termclinical evolution and will
undergo recatheterization within 1 year to define the next
therapeutic strategy. We conclude that thistechnique may
be safely and efficiently performed, especially when the
new coaxial radiofrequency systemisused, and it may
becometheinitial treatment of choicein select neonates
with pulmonary atresia and intact ventricular septum.

Even though pulmonary atresiawith intact ventricular
septumisaninfrequent defect, accounting for lessthan 1% of
congenital heart defects itisthe3¥ most frequent cyanoticheart
defect inthe neonatal period *. Itsmorphological spectrumis
broad with casesranging fromextremely hypopl agtictricuspid
vavesandright ventriclestoventricular cavitiesof dmost nor-
mal dimensions?“. Ebstein’sanomaly of thetricuspidvaveand
extremeventricular dilation havea sobeenreported, andthey are
associated withapoor prognosis®. Inaddition, communication
betweentheright ventricular cavity andthecoronary arteriesis
ardatively commonfinding, whichissometimesassociatedwith
coronary circulation partidly or totally dependent ontheright
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ventricle®®, Duetothisanatomicheterogeneity, thetherapeutic
algorithm should beindividualized 8. Thefinal objectiveis
awaysto attain biventricular correction with total separation
betweensystemicand pulmonary circulations®. However, thisis
sometimesimpossible, and correctionwithalzventricleor of
the univentricular type (Fontan) is necessary ¢°. Cardiac
trangplantation should al sobecons deredfor tregting caseswith
severestenosesor multipleinterruptionsinthecoronary arteries
and secondary left ventricular dysfunction 6. Theinitial
therapeutic gpproach inthe neonatal period should, whenever
possible (if the coronary circulation pattern allows), openthe
pulmonary vavetodecompresstheright ventricleand timulate
itsgrowth 28, During thelast decade, perforation of the pul-
monary vavetoestablish continuity betweentheright ventricle
andthepulmonary artery withtheaid of interventiona catheteri-
zation becamearedity 1>, evenin Brazil 1. Wereport 2 per-
cutaneoustechniquesof vaveperforation, whichwererecently
introduced into clinical practice, and their advantages and
disadvantages are discussed.

Casereport

We report the cases of 3 patientsreferred to our servi-
cefrom other neonatal unitsfor investigation or treatment
of cyanotic congenital heart defects. Theclinical, echocar-
diographic, and hemodynamicdata, arelistedintablesl, I1,
andlIl. Itisworth noting that patient 2 had apreviousdiag-
nosisof critical pulmonary stenosis. All patientshad mildto
moderate cyanosis under continuous infusion of prosta-
glandin; on auscultation, the 2" cardiac sound was single
andlow, andwasfollowed by amild systolic murmur inthe
dorsum. Onchest X -ray, the cardiac silhouettewassdlightly
enlarged, mainly becauseof theright atrium, and the pulmo-
nary flow was reduced. The electrocardiogram showed
sinus rhythm and left ventricular hypertrophy in all
patients. QRSaxesranged from 90°to 120°. Inregardtothe
echocardiographic findings, all patients had situs solitus,
pulmonary atresiawith imperforate pulmonary valve, and
intact ventricular septum. The right ventricle was hy-
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Table | — Clinical data of the patients
Patient Age Sex Weight  Saturation
1 3 days Femde 3.2kg 75%
2 5 days Femde 3.0kg 85%
3 15 days Male 2.8kg 75%

Table |1 — Echocardiographic data

Patient TV (Zvaue) T Puv RV Hypo
1 8.5mm(-1.7) Mild/Mod 7.0mm Moderate
2 9.0mm(-1,3) Mild/Mod 6.8mm Mild/Mod
3 7.0mm(-2,1) Mild/Mod 7.0mm Moderate

TV- diameter of thetricuspid valve; TI- degreeof tricuspid insufficiency;
PuV- diameter of the pulmonary valve; RV Hypo — degree of right
ventricular hypoplasia; Mod- moderate

Tablelll - Data of the catheterization prior to valve perforation

Patient R/ Lv
(mmHg)  (mmHg)

RV Hypo Infund. RV-Co
Hypo Communic

1 60/6 41/6 Mild/Mod Mild No
2 50/6 50/6 Mild/Mod ~ Normal No
3 60/7 50/6 Mod Mild No

RV —right ventricle; LV — left ventricle; RV Hypo — degree of right
ventricular hypoplasia; Infund Hypo — degree of infundibular hypo-
plasia; RV-Co Communic - communications between theright ventricle
and the coronary arteries; Mod: moderate.

poplastic with a significant reduction in the trabecul ar
zone. Thetricuspid and pulmonary valvesalso had varied
degreesof hypoplasia(tab. I1). No patient had communi ca-
tion between the right ventricle and the coronary arteries.
Thepulmonary brancheswereof agood caliber, and pulmo-
nary circulation wasmaintained through thearterial canal to
theleft. The patientswere then referred to the catheteriza-
tionlaboratory for diagnosti c testing and possible perfora-
tion of the pulmonary valve. After adetailed explanation of
the possible risks and benefits of the percutaneous proce-
dure, the parents provided written consent. The hemody-
namic study showed right ventricular systemic pressurele-
velsequal to or abovethesystemiclevelsinall patients(tab.
[11). Right ventricul ography confirmed theechocardiogra-
phicfindingsand absence of communi cation betweentheri-
ghtventricleandthecoronary arteries(figs. 1and 2). Thein-
fundibulumwasslightly hypoplasticin patients1 and 3and
almost normal in patient 2. Thetechniqueand resultsof per-
cutaneousvalve perforation are described for each patient.

Casel- A 5Fr (Cook) right coronary Judkinscatheter
was carefully positioned right below the valvar plane and
monitored through fluoroscopy in the cranial posteroan-
terior and lateral views (fig. 1 A and B). The hard tip of a
0.014" steerable angioplastic guidewire was manually
mol ded accompanying the curvatureof theright ventricular
outflow tract, which wasdefined by angiography inthel eft
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Fig.1- Casel- A) Right ventriculography inright cranial anterior obliqueview. Note
theright ventricle with mild to moderate hypoplasiaand significant tricuspid in-
sufficiency with mild opacification of theinfundibular portion, without communica-
tion between the coronary arteries and theright ventricle; B) selective manual in-
jection into theinfundibulum with mild hypoplasia showing unquestionable pulmo-
nary atresia; C) infundibulum in left profile view. A minimum anterograde jet exists
throughthepulmonary valveafter perforationwiththehardtip of thesteerablecorona-
ry guidewire. Note how the guidewire and the catheter follow the curvature of thein-
fundibulum, leading to adequate perforation at an angle perpendicular to the valve.
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Fig.1-Casel- D) notetheinflated coronary angioplastic balloon at thevalvar level.
The guidewire was|eft in the descending aortathrough the arterial canal; E) right
ventriculography inright cranial anterior oblique view after completion of the pul-
monary valvoplasty. Note the anterograde flow through the valve with areduction
inthedegree of tricuspid insufficiency. Dynamicinfundibular reaction occurs.

profileview. Thisguidewirewasthen advanced throughthe
Judkinscatheter and positioned right below thevalvar pla-
newith itstip perpendicularly directed at the pulmonary
leaflets. The appropriate positioning was confirmed by ma:
nual injections of contrast medium throughaY system
connected to the Judkins catheter, commonly used for
coronary angioplasty. The pulmonary valve wasthen
mechanically perforated, and the hard tip of the steerable
guidewire was advanced. With test injections, perforation
and appropriate positioning of the guidewire in the pul-
monary trunk wereconfirmed, and no signsof perforationor
contrast medium extravasation, or acombination of thetwo,
werefound (fig. 1 C). Theguidewirewaswithdrawn, andthe
flexible and directional tip of another steerable guidewire
(0.014") wasadvanced through the same catheter, passing
beyond the pulmonary valvethroughtheorifice created by
the hardtip of the previousguidewire. Thisguidewirewas
maneuvered through thearterial duat and positionedinthe
distal part of the descending aorta at the level of the
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bifurcation of theiliacartery. A 3.0X20mm ball oon catheter
for coronary angioplasty (World-pass, Cordis) wasadvan-
ced over theguidewire, positioned at thelevel of thevalvar
plane, andinflated under pressuremonitoring with formati-
on and disappearance of the sand-glassimage (fig. 1 D).
This catheter was then replaced by a9X20 mm Tyshak |1
low-profileballoon catheter (Numed, Corwall, Canada) for
completion of the pulmonary valvoplasty. Thehemodyna-
mic control reveal ed aninfundibular gradient of 30mmHg
and the absence of agradient through the pulmonary valve
(tab. 1V). Control ventricul ography showed reestablishment
of right ventricle-pulmonary trunk continuity (fig. 1 E), with
adynamic infundibular reaction. Within thefirst 4 days
after catheterization, we interrupted the infusion of
prostaglandin but had to reinstateit dueto systemic desatu-
ration and hemodynamic lability. The patient was then
referred for aright modified Blal ock-Taussig shunt. The
postoperative period was uneventful, with oxygen satura-
tion maintained at around 80%-90% (patient extubated), ab-
sence of metabolic acidosis, and normal levels of lactate.
The patient was discharged after 10 dayswith an echocar-
diogram showing anterogradeflow through the pulmonary
valveand amaximum systolic gradient of around 50mmHg,
secondary to infundibular reaction. Moderate to severe
pulmonary insufficiency and satisfactory flow throughthe
Blalock-Taussig shunt existed. After a7-monthfollow-up,
thepatientwasclinically well, gaining weight, and hissatu-
rationwasaround 90%. Theechocardiogram showed infun-
dibular hypertrophy regression, amaximum systolic gradi-
ent of 15mmHg throughtheright ventricul ar outflow tract,
severepulmonary insufficiency, andanormally functioning
Blalock-Taussig shunt. Theright ventricleand thetricuspid
vavedeveloped (Z value=-1). Thepatient now awaitsreca-
theterization to test occlusion of the shunt and of the oval
foramen with new pressure measurementsand calcul ation
of cardiac output.

Case2-Inthispatient, weused anew coaxial radiofre-
quency system (Bayliss Medical Company, Mississauga,
ON, Canada), designed by Nykanen, for perforation of the
pulmonary valve (figs. 2A and B). Asinthepreviouscase,
a5 Fr. (Cook) right coronary Judkins catheter was positio-
ned right below the valvar plane. The Nykanen radiofre-
quency catheter (external diameter 0.024”, length 265cm)
wasadvanced through the Judkins catheter and positioned
below the pulmonary valve touching the leaflets. This ca-
theter was connected to a generator source of radiofre-
quency (BMC) and was programmed to apply 5W of

Table |V —Hemodynamic data (in mm Hg) after pulmonary valve
perforation

Patient PuA Infund RV

1 20-8 20-8 50-8

2 35-15 35-8 40-8

3 26-12 32-8 62-8

PuA- pulmonary artery; Infund- infundibulum; RV- right ventricle
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Fig. 2- Case2- A and B) right ventriculography in cranial posteroanterior and left
profileviews: Note mild to moderate right ventricular hypoplasiawith attenuation
of the trabecular zone and well-formed infundibulum. Significant tricuspid
insufficiency exists; B and C) inleft profile view, note the radiofrequency catheter
located right below the valvar plane, with immediate progression to the pulmonary
trunk after application of radiofrequency energy.

energy for 2sat most. Thevalvewas perforated at thefirst
attempt, with progression of the catheter to the pulmonary
trunk with no need to advanceit manualy (fig. 2 C). Over
the Nykanen radiofrequency catheter, acoaxial injectable
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guidecatheter [inner diameter 0.024", outer diameter 0.035",
andlength 145 cm (BM C)] wasadvanced tothepulmonary
trunk, with confirmation of itsposition by manua injections
of thecontrast mediumthroughtheit (fig. 2D). Theradiofre-
guency catheter wasthen replaced by a0.014" steerable
coronary guidewirethat wasadvanced throughthearterial
duat and positioned in the distal part of the descending
aorta. Thecoaxial injectabl e catheter wasthen withdrawn,
and a 3.0X20 mm angioplastic balloon catheter (World-
Pass, Cordis) followed by a9X20mm Tyshak || low-profile
ball oon catheter (Numed) compl eted the pulmonary valvo-
plasty (fig. 2 E). Thehemodynamic control revealed anin-
fundibular gradient of 5 mm Hg and the absence of agra-
dient throughthe pulmonary valve(tab. 1V). Control ventri-
culography showed theestablishment of right ventricle-pul-
monary trunk continuity (figs. 2 Fand G), withaminimum
dynamic infundibular reaction. The postcatheterization
evolution was uneventful . Prostaglandin was suspended

Fig.2- Case2- D) pulmonary trunk in posteroanterior view. Theinjectableguideca
theter wasadvanced towardsthe pulmonary trunk over the Nykanen radiof requency
catheter, and its position was confirmed through asmall injection of contrast medi-
um, withmild opacification of thepulmonary arteries; E) after exchanging theradio-
frequency catheter for acoronary guidewire and its progression to the descending
aortathroughthearterial canal, pulmonary valvoplasty wasperformedin aprogres-
siveway. Notethe 9x20 mm Tyshak balloon being inflated at thelevel of thepulmo-
nary valvefor completion of thedilation.
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after 4 days, saturation was maintained at around 80%
(patient extubated), no metabolic acidosiswas observed,
andlactatelevel swerenormal. Thepatient wasdischarged
after 8 days. Hisechocardiogram showed anonobstructive
anterograde flow through the pulmonary valve and ama-
ximum systolic gradient of around 15mmHg secondary toa
mildinfundibular reaction. M oderateto severe pulmonary
insufficiency and minimum flow through the arterial duct
existed. After a3-monthfollow-up, thepatientisclinically
well, isgaining weight, and saturation isaround 85%. The
patient awaitsanew echocardiogram and catheterizationto
definefurther management.

Case3—Inthiscase, the procedurewasperformedin
the sameway asinthe previous patient. However, 2 appli-
cationsof 5W of energy during 2swererequired for valvar
perforation. A 2.5X20mm angioplasty balloon (World Pass,
Cordis) wasused, being followed by a9X30mm Tyshak |1
low-profileballoon catheter (Numed) for completion of the
pulmonary valvoplasty. Hemodynamic control revealed an
infundibular gradient of 30mmHg and avalvar gradient of
6mmHg (tab. 1). Control ventricul ography showed the es-

Fig. 2 - Case 2 -F and G) right ventricul ography in posteroanterior and left profile
viewsafter theprocedure: Noteestablishment of theright ventricle-pulmonary artery
continuity with minimum sub-pulmonary reaction and reduction in tricuspid
insufficiency.
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tablishment of right ventricle-pulmonary trunk continuity,
with anintense dynamicinfundibular reaction, whichledto
theadministration of 1mg/kg/day of propranolol. Fivedays
after the procedure, we suspended prostaglandin, but had to
reingtateit. A right Blalock-Taussig shunt wasindicated. The
patient HA O sepsis caused by Staphylococcus aureus,
which responded well to antibiotics, and convulsive crises
with the suspicion of paradoxical embolism secondary to
deep venousthrombosis dueto the presence of acentral ve-
nouscatheter inthefemoral vein. Thepostoperativeechocar-
diogramonthe 30" day after catheterizationrevealedregres-
sion of the subpulmonary stenosis, aresidual gradient of
9mmHgthroughtheright ventricular outflow tract, and severe
pulmonary insufficiency. Theright ventricle developed, and
thetricuspid ring diameter increased to 11mm (Z value =0).
Despitethesatisfactory flow throughthesurgical anastomo-
sis, mild stenosiswas detected intheright pulmonary artery
a itsinsertion. Saturationinthepostoperative period ranged
from80%1t090%.

Discussion

Opening of theright ventricular outflow tract through
interventional catheterization isgaining acceptance asthe
initial therapeutic modality for patients with pulmonary
atresiaand intact ventricular septum %7 In patientswho
havetripartiteright ventricle*, withapatent infundibulum,
moderate ventricular hypoplasiaat most, and coronary cir-
culation not depending ontheright ventricle®®, thistechni-
que promotes efficient decompression of the ventricular
cavity, stimulatingitsgrowth *%°. Therefore, somepotential
surgical complications, which may occur inthistypeof di-
sease, may beavoided. Right heart failurewith systolic-dias-
tolic dysfunctionisnot infrequent after opening of theright
ventricular outflow tract with atransannular patch + ventri-
culotomy, and it may hinder the anterograde flow to the
lungs, worsening the right-to-left shunt through the oval
foramen or theatrial septal defect 1422, Inaddition, reperfu-
sion lesions usually observed after the use of extracor-
poredl circulation may be extremely noxiousin these pati-
entswith potential or real histological anomaliesinthecoro-
nary arteries’4,

The percutaneous techniques already described in
theliteraturefor establishing theright ventricle-pulmonary
trunk continuity includethe use of laser or radiofrequency
energy and mechanical perforationi®Y’. L aser energy, despi-
tebeingthefirsttobeused, especially by British groups**2,
was gradually abandoned dueto its high cost, risksto the
staff of the hemodynamicslaboratory, and the difficulty of
transportingit’.

Mechanica perforationwiththehardtip of acoronary
guidewirewasreportedfor thefirsttimeby Latsonin 1991,
and since then occasional reports have been published 4.
Even though the low cost isan obvious advantage, thiste-
chniquehasseveral potential problems. Thecatheter posi-
tionedintheinfundibulum right below the pulmonary valve
tendsto haveits position modified dueto rigidity of the
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hardtip of theguidewirewhenthelatterisadvanced . Inad-
dition, manual modeling of thehard tip may not beprecise,
leading to errorsat the site of the transvalvular puncture®.
Inour first case, the pulmonary leafletswere very thin and
offered no resistance to the progression of the hard tip of
theguidewire. Thicker fibrotic valvesmay requiregreater
strength for perforation, increasing the possibility of acci-
dentsand complications. Intheevent of accidental perfo-
ration of themuscul ar portion of theright ventricul ar out-
flow tract, or even of the pulmonary trunk, the occurrence
of hemopericardiumisapossibility. However, dueto the
reduced inner diameter of the guidewire (0.014"), sig-
nificant bleedingisunlikely **. Another limitation of this
technique isthe need to withdraw the hard tip of the gui-
dewireafter theinitial perforation, anew passagethrough
the diminished orifice created being mandatory. Thisma-
neuver requires patience of the operator andisnot always
effective.

The use of radiofrequency energy for perforation of
atretic pulmonary valves became amore popular method
among pediatricinterventionistsbecause of itsavail ability
and more accessible costsin large centers **16, Even thou-
gh the most commonly used system isthe Osypka 4, the
Nykanen systemreported about in thisarticleoffersseveral
advantages. First, itisaradiofrequency system specifically
designedto perforatebiological tissues, andit releasesahi-
ghamount of energy inanextremely localized and specific
location, therefore, against great impedance. Perforationis
not caused by an increasein local temperature, but secon-
dary toanalterationinintracellular el ectrical charges, resul-
tinginavery well localized cellular necrosis?%. The Osyp-
kasystemwasnot originally designed for thispurpose. Be-
causeitisused for ablation of arrhythmias, the system
functionswith low impedance, causing tissue lesions due
to the generation of local heat. Consequently, thelesionis
moresuperficial and extensive, which may bean advantage
in cases of ablation, but not when the major objectiveisto
obtainalocalized perforation. Eventhough our team hasal -
ready successfully used the Osypkasystem for pulmonary
valveperforationincase 1, inanother case (unpublished
data), we could not passbeyond thevalvewith the guidewi-
reafter theinitial perforation. BecausetheNykanen system
iscoaxial, such alimitation does not exist. After aninitial
perforation, the radiofrequency catheter servesasasup-
port for theadvancement of thecoaxial injectableguideca
theter tothe pulmonary trunk. Then theradiofrequency ca-
theter itself may bemaneuveredto passbeyondthearterial
ductsand reach thedescending aorta, or it may bereplaced
by asteerablecoronary guidewire, asperformedinboth ca
ses. Thisprovides more control, safety, and rapidity to the
procedure, avoiding the need to passbeyond the pulmona:
ry valveagain after theinitial perforation, whichisafunda
mental advantageinthe management of acyanotic and cri-
tically ill newborninfant. In addition, the systemiseasy to
useand handlefor the professional usedtointerventionsin
pediatric cardiology. The cost of the catheters and system
may bealimiting factor in our environment.

484

Arq Bras Cardiol
2001; 77: 479-86.

After percutaneous valvar opening, the next stepin
the therapeutic algorithm of this defect isthe discontinua-
tion of prostaglandin, which should betried withinthefirst
week after catheterization 4. Systemic saturation above
75%-80% and the absence of metabolic acidosiswith nor-
mal levels of lactates usually indicate satisfactory antero-
gradepulmonary flow, which dependsdirectly onimprove-
ment in right ventricular compliance. This phenomenon
takesvariableamountsof timeto establish, andreliablepre-
dictorsthat thismoment occursor actually will occur do not
exist . Theoretically, significant hypoplastic ventriclesare
less compliant and do not manageto maintain an effective
anterograde pulmonary flow. Thissometimesisnot confir-
med in clinical practice, and to our surprise, suspension of
prostaglandinsis possible even under unfavorable anato-
mic conditions. Thisfact suggeststhat other mechanisms,
inadditiontothedegreeof ventricular hypoplasia, areimpli-
catedindiastolic dysfunction, including subclinical ische-
miaand myofibrillar disarray intrinsic to the underlying
defect 3. Inaddition, defining the degreeof right ventricu-
lar hypoplasiaisdifficultinclinical practice. Tothisend, so-
me authors use the Z value of thetricuspid valve®, while
othersuseameresubjectiveestimate?. If no successisob-
tained in theinitial suspension of prostaglandin, theoreti-
cally the prolonged admini stration of thisdrug, includingits
oral administration, isan alternative, but not feasibleinour
environment. Otherssuggest stentimplantationinthearte-
rial canal intheinitia valve perforation procedure®. From
our point of view, if the patient doesnot respond well tothe
attempt to suspend prostaglandins after 1 week, the Bla-
lock-Taussig shuntisindicated becauseitissimpler and has
more predictabl e postoperative results. Thistype of thera-
peutic algorithmin stagesreflectsanother advantage of the
initial approach by the percutaneous route in these pati-
ents. Surgery would only beindicated after failurein sus-
pending theinfusion of prostaglandin. In centerswhere
surgical opening of theright ventricular outflow tractisthe
initial therapeutical option, themedical team facesthecli-
nical dilemmaof defining, beforehand, which patient will re-
quire an additional source of pulmonary flow inthe same
surgical stage. They risk performing an unnecessary shunt
or having to perform it in asecond stage, increasing the
morbidity and mortality inherent in performing 2 surgical
proceduresinacriticallyill patient.

Both percutaneous and surgical valvar openings,
mainly when the | atter is accomplished by transannular
patch, resultin severe pulmonary insufficiency asobserved
in our patients. Thisfinding has always been classically
considered benignin nature. However, recent evidence sug-
geststhat pulmonary insufficiency may be extremely no-
xioustotheright ventricle, with anegativeimpact both on
systolic and diastolic functions, mainly if accompanied by
residual obstruction of the outflow tract 2242, Therefore,
strict follow-up of right ventricular functioniscrucial in
these patients.

Afterinitial percutaneousvalvar perforation, followed
or not by asystemic-pulmonary shunt, the patient with pul -



Arq Bras Cardiol
2001; 77: 479-86.

monary atresia and an intact ventricular septum should
undergo serial echocardiographiesand anew catheteriza-
tion at the approximate age of 12 months**%, Onthat occa-
sion, thedegree of growthand improvementinthediastolic
function of theright ventricle should be evaluated, and the
cardiac output after temporary occlusion of the oval fora-
men or of the atrial septal defect should be calculated, as
should the Blalock-Taussig shunt, if present. If cardiac
output ismaintai ned after test occlusion of thedefects, the-
se may be occluded in the same procedure by the percuta-
neous route with different intravascular devices 5%, ad-
vancing the perspective that some patients with such a
complex anomaly may beentirely treated without surgery 5.
If thedegree of development of theright ventricleisnot sa-
tisfactory with areduction in cardiac output, hypotension
(>20% of the baseline), and asignificant increasein right
atrial pressure (>15mmHg) after test occlusion>%, thecase
should beindividualized and the patient should be treated
according to an algorithm for univentricular correction or
that foral.5ventricle®®.

In summary, we report the cases of 3 patients with
pulmonary atresiaand intact septum, in which the pulmo-
nary valve was opened in the neonatal period through a
percutaneous route with new techniques that proved ef-
fective. Thecoaxial system of perforation using radiofre-
guency designed by Nykanen is easy to handle, adding
simplification andincreased safety to aprocedureformerly
considered highrisk.
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Addendum

After writing this article, we learned of another
newborninfant who had pulmonary atresiaand intact ven-
tricular septumwith clinical, morphological, and functional
characteristicssimilar to those of the above reported pati-
ents and who underwent an attempt at valvar perforation
with the hard tip of the steerable coronary guidewire, be-
causetheradiofrequency systemwas not yet definitively
availablein our service on that occasion. In thislatter
case, theinfundibulum had mild to moderate hypoplasia
and the pulmonary valve was thicker and probably fi-
brotic, which made mechanical perforation unfeasible.
Unintentional perforation of theright ventricular outflow
tract occurred twicewith minimum extravasation of the
contrast medium to the pericardium, not causing tampo-
nade or hemodynamic impairment. The newborn infant
was maintained on prostaglandininfusion with oximetric,
metabolic, and hemodynamic stability, and wasreferred
for surgical pulmonary valvotomy and aright Blal ock-
Taussig shunt 2 days after catheterization. The patient
HAO low cardiac output that did not respond to volume
and usual vasoactive drugs, and died on the 7*" posto-
perative day. This outcome confirmsthe previous com-
mentsmadeinthisarticle.
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