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Abstract 
We report our initial experience and the first case in Thailand in successfully per­

forming transcatheter laser perforation of membranous pulmonary valve and subsequent balloon 
dilations of the valve in a 14-day-old baby with pulmonary atresia and intact ventricular septum. 
After the procedure, right ventricular angiograms revealed anterograde flow across the pul­
monary valve. There was no major complication. Doppler echocardiography one week later 
demonstrated a pressure gradient across the pulmonary valve of 30 mmHg and right ventricular 
systolic pressure of 60 mmHg. Her peripheral oxygen saturation improved from 70's imme­
diately after the procedure to 92-97 per cent at one-month after the procedure. 

The management of patients with pulmo­
nary atresia and intact ventricular septum depends 
upon individual cardiac anatomy, especially right 
ventricular coronary sinusoids(l-3). In patients with 
a near-normal size, tripartite right ventricle and 
confluent pulmonary arteries, surgical pulmonary 
valvulotomy alone may achieve satisfactory results 
(4-6). The therapeutic aims are to increase pul­
monary blood flow and promote growth of the 
smaller right ventricle for future palliation and/or 
repair. With the advent of new interventional tech-

niques, a number of congenital heart diseases can 
be treated without surgery. Since 1990, some 
limited experiences with percutaneous valvulotomy 
of an imperforated pulmonary valve using the laser 
or radiofrequency guidewire or catheter have been 
reported(? -10). 

We report our initial experience and the 
first case in Thailand of successful transcatheter 
laser-assisted balloon pulmonary valve dilation in a 
newborn with pulmonary atresia and intact ventri­
cular septum. 
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CASE REPORT 
A female term neonate (birth weight of 

3,360 g) developed central cyanosis at the age of 
8 hours. Her peripheral oxygen saturation in room 
air was 63 per cent. Echocardiography revealed 
membranous pulmonary atresia with an intact ven­
tricular septum. The pulmonary arteries were con­
fluent and of normal size. The tricuspid annulus 
measured 10 mm in diameter (the Z-value of -1)(2). 
The right ventricle was tripartite with the estimated 
suprasystemic systolic pressure of 110 mmHg. 
Color-flow mapping demonstrated a restrictive 
ductus arteriosus dependent pulmonary circulation. 
There was moderate tricuspid regurgitation. Pros­
taglandin E 1 (PGE 1) was administered as soon 
as the diagnosis was established and improved her 
oxygen saturation to the high 80's. It was decided 
to do the separated two-ventricle system. 

Cardiac catheterization was performed per­
cutaneously by the right femoral venous and arte­
rial routes at the age of 14 days. She was orally 
sedated with chloral hydrate 75 mg/kg and mida­
zolam 0.1 mg/kg intravenously twice during the 
procedure. Initial right and left ventricular angio­
grams confirmed the echocardiographic diagnosis. 
The right ventricular angiograms in the anteropos­
terior and lateral views demonstrated the atretic 
membranous pulmonary valve with a long infun­
dibulum (Fig. 1). A 5 Fr right Judkins catheter was 
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then positioned in the blind infundibulum, pointing 
posteriorly in the line with the pulmonary trunk. A 
4 Fr right Judkins catheter was inserted through 
the arterial sheath and positioned in the main pul­
monary artery through the ductus arteriosus. The 
venous and arterial catheters were positioned close 
to the pulmonary valve. The venous one was used 
to pass the laser guidewire and the other was used 
as a landmark. A series of angiograms, undertaken 
in each and both catheters in several projections 
to ensure that the venous catheter was in a stable 
and suitable position. Once this position was 
established, a 0.018 inch floppy laser guidewire 
(Prima TM coronary, Spectranetics, Colorado, U.S.A.) 
was passed through the catheter until it came in 
contact with the pulmonary atretic membrane. The 
proximal wire was connected to the CVX-300® 
Excimer Laser System. The laser energy was 
delivered continuously at 60 mJ/mm2, rate 25 
pulses/sec. The atretic valve was perforated within 
5 seconds. Then the laser wire was advanced 
across the valve through ductus arteriosus to the 
proximal descending aorta (Fig. 2). After several 
attempts, we could not advance the wire. We tried 
to advance the predilator catheter along the laser 
wire but it was not possible. The wire was snared 
and pulled down to just above the bifurcation of 
the common iliac artery. However, we were unable 
to pass the catheter or coronary balloon dilatation 

Fig. 1. The right ventricular angiograms, before the procedure in A) anteroposterior and B) lateral views 
demonstrated the hypertrophic and tripartite chamber, atretic pulmonary valve (arrow head) 
with a long infundibulum (arrow), and severe tricuspid regurgitation (TR). 
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Fig. 2. The plain films in A) anteroposterior and B) lateral views demonstrated the position of the catheter 
in blind infundibulum from venous route (arrow head) and in main pulmonary artery 
through patent ductus arteriosus from arterial route (arrow). The laser wire perforated the 
pulmonary valve and positioned in the proximal descending aorta through the patent ductus 
arteriosus. 

Fig. 3. The plain films in anteroposterior view of the successful balloon dilation of the pulmonary 
valve with A) a 2-mm coronary artery balloon catheter and B) a 6-mm Mansfield balloon 
catheter. 

catheter over the wire. Again the wire was snared 
and pulled out through the arterial sheath as a rail 
for valvuloplasty(ll). At this time, the serial dila­
tions of the valve with a 2-mm, 4-mm coronary 
artery balloon catheter and 6-mm Mansfield balloon 
catheter were easily performed (Fig. 3). The imme­
diate right ventricular systolic pressure was not 

significantly reduced after the procedure, reflecting 
severe infundibular stenosis. The repeated right 
ventricular angiograms showed an anterograde 
flow into the pulmonary arteries without an extra­
vasation of contrast outside the heart (Fig. 4 ). 
PGE 1 was discontinued. The procedure time was 
3 hours. We transfused pack red cells to the baby 
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Fig. 4. The right ventricular angiograms, after the procedure in A) anteroposterior and B) lateral views 
demonstrated an anterograde flow into the pulmonary arteries (arrow). 

because of several changes of the catheters, inspite 
of no significant change in hemodynamics. The 
episode of atrial flutter-fibrillation occurred at the 
end of the procedure, converted with 1 Joule energy 
of cardioconversion. 

Echocardiography was performed at one 
day and one week after the procedure and revealed 
the anterograde flow across the pulmonary valve 
without a significant regurgitation. The pressure 
gradient across the pulmonary valve was 30 
mmHg. The estimated right ventricular systolic 
pressure was reduced to 60 mmHg. She was dis­
charged home 10 days after the procedure with 
the peripheral oxygen saturation in the high 70's. 
One month later, her peripheral oxygen saturation 
was 92-97 per cent and body weight was 4,620 g. 

DISCUSSION 
The prevalence for pulmonary atresia with 

intact ventricular septum is 0.083 per 1000 live 
births02), accounting for 0.7t03)_ 3.1 per cent04) 
of congenital heart diseases. Approximately 50 per 
cent of these patients die within 2 weeks of life 
and about 85 per cent die by the age of 6 
months(2). Initially, the patients become cyanotic 
and hypoxemic, resulting from closure of the 
patent arterial duct0-3). The use of prostaglandins 
in the late 1970's allowed infants to be in an 
improved state for the procedures and overall sur­
vival increased(3). In patients with a tripartite right 

ventricle and confluent pulmonary arteries , the sur­
gical option is open pulmonary valvulotomy with 
or without a systemic-to-pulmonary shunt(2, 15, 16) 
with the mortality approximately 20 per cent(2). If 
the blood flow through the right ventricle could be 
established, growth of the ventricular cavity might 
occur overtime(5,17,18). It has been reported that 
percutaneous valvulotomy of an imperforated pul­
monary valve using the laser or radiofrequency 
guidewire or catheter can be considered as an 
alternative therapy0-10). The good candidates for 
such procedures include ones who have a tripartite 
right ventricle and confluent pulmonary arteries, 
and a well developed infundibulum to obtain a 
satisfactory catheter position within the right ven­
tricular outflow tract and to avoid perforation by 
the wire(7,10). Although it was claimed that mani­
pulation of a tip of radiofrequency catheter is 
easier than the guidewire because of controllable 
deflection,O) we felt that positioning a right 
Judkins catheter can be performed without diffi­
culty. 

Patients whose initial procedure is a pul­
monary valvulotomy or placement of a transannular 
patch without a concomitant systemic-to-pulmo­
nary shunt, about one-half require a systemic-to­
pulmonary artery shunt within a few weeks(2) . In 
our patient, she did not require prostaglandin E 1 
or a shunt after the procedure, with improvement 
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of her oxygen saturation and cyanosis. However, 
long-term follow-up should be monitored because 
it has been cited that subsequent placement of a 
transannular patch is often required in patients 
whose initial procedure is pulmonary valvulo­
tomy(2). 

SUMMARY 
We report a successful transcatheter laser 

guidewire perforation of an atretic membrane pul-

monary valve with a subsequent balloon dilation 
in a newborn with pulmonary atresia and intact 
ventricular septum. This procedure can be con­
sidered as primary therapy in these patients. 
However, long-term follow-up is required. 
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