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The success and increasing acceptance of the 
nonoperative transluminal balloon angioplasty 
technique as an alternative to peripheral vascular 
and coronary artery bypass surgery1"6 have led 
to several reports describing application of the 
balloon dilatation principle to the management 
of pulmonic valve stenosis in pediatric and adult 
patients.7"11 In this report, we describe the initial 
results of successful dilatation of a stenotic pul-
monic valve in a pediatric patient. 

Case report 
A 24-month-old white boy diagnosed as having congenital 

pulmonary valve stenosis came to The Cleveland Clinic 
Foundation for a second opinion. Local evaluation by a 
cardiologist had suggested that severe stenosis was present. 
Cardiac catheterization and open pulmonary valvulotomy 
were recommended by the referring physician. 
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On physical examination, the patient was a noncyanotic 
child with a normal respiratory rate. The blood pressure 
was 110/62 mm Hg, and the pulse rate was 112 beats/min 
and regular. He weighed 11.9 kg and stood 85 cm tall. The 
precordium was quiet, and the first heart sound was normal. 
A pulmonary ejection click was evident, and there was a 
grade III/VI long systolic ejection murmur heard best at 
the left upper sternal border. There was no diastolic mur-
mur. An echocardiogram showed thickening of the pul-
monic valve with the pulmonary valve cusp opening esti-
mated at 10 mm. The electrocardiogram indicated severe 
right ventricular hypertrophy. 

Initial cardiac catheterization revealed a pulmonary valve 
stenosis with a gradient across the valve of 75 mm Hg. At 
repeat catheterization for valvuloplasty, the gradient mea-
sured 90 mm Hg just prior to valve dilatation. The angio-
gram demonstrated the classic features of discrete pulmo-
nary valve stenosis, with thickened leaflets which "domed" 
during systole and "inverted" during diastole. A central jet 
of contrast material appeared in the pulmonary artery with 
each systole. The cusps were noncalcified. Oxygen satura-
tion data were obtained in the pulmonary artery prior to 
pullback and in both right heart chambers, which demon-
strated no intracardiac shunt. 

Methods 
A Lehman catheter was passed into the right 

ventricle and then directed out the left pulmo-
nary artery. The exchange wire was positioned 
in the distal left pulmonary artery. Over the 
previously positioned guide wire, a 9-F Medi-
Tech balloon (12mm diameter X 4-cm length) 
dilatation catheter was advanced through the 
stenotic pulmonary valve. The balloon size was 
selected on the basis of the diameter of the pul-
monary valve as measured on a videotape moni-
tor screen after videotaped angiography. The 
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Fig. 1. L e f t a n t e r i o r o b l i q u e p r o j e c t i o n of t h e h e a r t , wi th t h e d i la ta t ion ba l loon pos i t i oned ac ross t h e p u l m o n a r y valve. T h e initial 
p h a s e of in f la t ion of t h e ba l loon wi th c o n t r a s t ma te r i a l a t a p r e s s u r e of 4 0 psi is shown in A. T h e h o u r g l a s s c o n f i g u r a t i o n of t h e con t r a s t -
media- f i l l ed ba l loon is c r e a t e d by i n d e n t a t i o n of t h e ba l loon by t h e s t eno t i c valve. T h e ba l loon is at full in f la t ion (50 psi) in B. 

542 Cleveland Clinic Quar te r ly 

balloon was subsequently inflated with a mixture 
of half Renograf in and half normal saline to a psi 
of 50 for 10 sec (Fig. 1). T h e patient was observed 
for two to three minutes, and then the p rocedure 
was repeated at 60 psi and again at 70 psi. T h e 
catheter was then removed over the guide wire, 
and a 7-F sheath and dilator were introduced 
into the femoral vein. Right heart pressures were 
remeasured, and right ventricular biplane cine-
angiography was pe r fo rmed . At the conclusion 
of the procedure , the arterial and venous lines 
were removed, and the patient was r e tu rned to 
his room in excellent condition and discharged 
the following day. 

Table. Hemodynamic data 
RV MPA 

Pressure Pressure Gradient 

B e f o r e valvuloplasty 1 0 2 / 1 2 12 9 0 
A f t e r valvuloplas ty 4 2 / 2 - 4 12 3 0 

R V — R i g h t ven t r ic le . 
M P A — M e a n p u l m o n a r y a r t e r y . 
All p r e s su re s in m m H g . 

Results 
Afte r the procedure , the systolic ejection mur-

mur decreased in intensity and was less harsh in 
quality. No m u r m u r of pulmonic insufficiency 
was evident. Immediately before valvuloplasty, 
the gradient measured across the pulmonic valve 
was 90 mm Hg. T h e right ventricular pressure 
was 102/12 mm Hg, and mean pulmonary artery 
pressure was 12 mm Hg. Af ter valvuloplasty, the 
transpulmonic gradient was reduced to 30 mm 
Hg, with the right ventricular pressure being 4 2 / 
2 - 4 mm Hg and mean pulmonary artery pressure 
unchanged (Table). 

An initial hourglass deformity was evident dur-
ing inflation of the balloon, which gave way to 
fuller inflation of the balloon at 40 psi (Fig. 1) on 
the way to inflation to 50 psi. Subsequent infla-
tions at 60 and 70 psi failed to demonstra te any 
deformity of the balloon. Comparison of cinean-
giograms obtained before and af ter pulmonary 
angioplasty demonst ra ted improved valve open-
ing (Flg- 2)-
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has been expanding in its therapeutic application 
in coronary and peripheral vascular diseases. Re-
ports of the application of this technique in 
the treatment of pulmonary valve stenosis have 
been increasing.7"11 

Although the surgical treatment of pulmonary 
valve stenosis is well established as an effective 
low-risk procedure, the balloon angioplasty pro-
cedure has significant advantages in terms of 
decreased patient morbidity and lower cost. Re-
ports have demonstrated initial and early follow-
up success in pediatric, adolescent, and adult 
patients.7-11 A mild residual transpulmonic gra-
dient is usually present after valvuloplasty, as was 
the case in our patient. 

The mechanism by which balloon valvuloplasty 
relieves valve obstruction is not well defined. 
Lababidi and Wu7 performed balloon valvulo-
plasty on one patient with tetralogy of Fallot, 
which was followed by total surgical repair the 
next day. At the time of surgery, a bicuspid 
pulmonary valve with a tear alongside the ante-
rior valve raphe was evident, demonstrating that 
valve tissue can tear in this procedure. Walls et 
al11 evaluated 5 patients after balloon pulmonary 
valvuloplasty who underwent subsequent open 
heart surgery for correction of complex cardiac 
anomalies. Visualization of the valve at surgery 
showed varied anatomic effects of the procedure, 
including commissural opening, leaflet tearing, 
and leaflet avulsion. The early experience with 
the Brock surgical procedure demonstrated a 
good long-term result after manual opening of 
the stenotic pulmonic valve at surgery. Kan et al8 

suggest that in view of the surgical valvuloplasty 
experience, long-term results of balloon valvulo-
plasty should be good. Considerable experience 
with mitral valvulotomy by digital and transven-
tricular instrumental techniques exists.13"17 With 
awareness of the fact that mitral valve structural 
and flow characteristics differ from those of the 
pulmonic valve, the mechanics of valve alteration 
are similar to those of balloon pulmonary valvu-
loplasty. Perhaps this similarity may cause the 
long-term results of balloon pulmonary valvulo-
plasty to parallel the good results seen in mitral 
valvulotomy. 

John C. Corbelli, M.D. 
Department of Cardiology 
The Cleveland Clinic Foundation 
9500 Euclid Ave. 
Cleveland OH 44106 
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Fig. 2. Comparison of cineangiograms in the left anterior 
oblique projection before and after pulmonary valvuloplasty, dem-
onstrating improved valve opening after the procedure. 
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