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BALLOON PULMONARY VALVULOPLASTY IN ADULTS
WITH CONGENITAL VALVULAR PULMONARY STENOSIS
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ABSTRACT:

BACKGROUND: Balloon valvuloplasty is the standard treatment for congenital valvular
pulmonary stenosis (PS) in pediatric population. The purpose of this study was to investigate
the safety and immediate results of balloon valvuloplasty in Pakistani adults with congenital
pulmonary valvular stenosis.

METHODS: Demographic and hemodynamic data was searched retrospectively from hospital
record for all patients who underwent pulmonary balloon valvuloplasty between 2009 and
2012. Pre procedure echocardiographic findings and per procedure hemodynamic data were
noted.

RESULTS: Thirty one patients (10 males and 21 females) underwent balloon pulmonary
valvuloplasty from 2009 to 2012; mean age 25.65 + 7.24 years and range 16-47 years. Single
balloon technique was used in all patients. Right ventricle Systolic pressure decreased from
142.1 +47.9 to 74.8 + 33.4 mmHg and Pulmonary valve peak to peak systolic pressure gradient
from 115.8 + 48.5 to 40.5 +33.9 mmHg. There was also a significant change in pulmonary
artery systolic pressure from 24.5+6.7 to 35.03+11.4 mmHg (P= 0.001). All patients had
symptomatic improvement and no major complication or mortality was observed.
CONCLUSION: Balloon valvuloplasty is a safe and effective treatment for adult patients having

congenital valvular pulmonary stenosis.
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INTRODUCTION

ulmonary valvular stenosis (PS) is most of the

time congenital and accounts for about 5 to

10% of all congenital heart diseases. The vast
majority of patients have thick, conical or dome-
shaped pulmonary valve due to fusion of com-
missures. Occasionally, the valve may be dysplas-
tic, which is related to

Noonan’s syndrome.! severity of pulmonary

stenosis is graded in different ways; the most com-
monly used system is based on trans-valvular peak
systolic pressure gradient and four grades are
defined as : PG < 25 mmHg - trivial; PG 25 to
49 mmHg- mild; PG 50 to 79 mmHg - moder-
ate; PG e” 80 mmHg- severe.? Natural history
reveals that severe congenital valvular PS has rela-
tively poor long-term prognosis due to right heart
failure, especially when associated with right-to-
left shunt. Recommended indications (Class |) for
percutaneous intervention include:
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1.Asymptomatic patients with a domed pulmonary
valve and a peak instantaneous Doppler gradient
greater than 60 mm Hg or a mean Doppler gra-
dient greater than 40 mm Hg provided pulmo-
nary regurgitation is less than moderate.
2.Symptomatic patients with a domed pulmonary
valve and a peak instantaneous Doppler gradient
greater than 50 mm Hg or a mean Doppler gra-
dient greater than 30 mm Hg provided pulmo-
nary regurgitation is less than moderate.?

Since 1947 surgical valvulotomy has been per-
formed for critical valvular PS.4 In 1979, Semb et
al. > first introduced nonsurgical dilatation of
stenotic pulmonary valve by balloon technique in
a pediatric patient, and later in 1982; Pepine et
al. ¢ first described successful balloon pulmonary
valvuloplasty (BPV) in an adult patient.

During the past 30 years, both short and long
term benefits of this non-surgical procedure in
children or infants, have been well established.” "
However, similar data in adults, especially old age
patients, is relatively scant.'?'> Here we present
our experience of balloon valvuloplasty in adult
patients with congenital valvular pulmonary steno-

sis.
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MATERIALS AND METHODS

The study was conducted at Punjab Institute of
Cardiology, Lahore, Pakistan. Retrospective data
were collected from hospital record for patients
who underwent percutaneous balloon pulmonary
valvuloplasty (PBV) from 2009 to 2012. Transtho-
racic echocardiographic findings, especially gra-
dient across stenosed pulmonary valve and car-
diac catheterization data (right sided intracardiac
pressures) were noted both pre procedure and post
procedure.

The procedure of PBV was performed under
strict aseptic conditions through right femoral vein.
Right ventricle (RV) angiogram was taken in lat-
eral position using pigtail catheter and hemody-
namic data including RV pressure and PA pres-
sure were recorded using end-hole catheters. Ex-
tra stiff, exchange length Amplatzer Guide wires
were used. Single balloon technique (Fig.1) was
used in all the patients with balloon size about 1.2-
1.3 times the pulmonary annulus diameter. Cordis
balloon was used in most of the patients, use of
other balloon being less frequent (Fig. 2) In most
of the cases, repeated balloon dilation (2-3 times)
were performed and each inflation-deflation time
was not more than 30 seconds with minimum time
interval of 3-5 minutes .After balloon dilation,
hemodynamic data were rechecked.

Patients were discharged the next day and ad-
vised OPD follow up after 8-12 weeks.
STATISTICAL ANALYSIS

Data were entered to SPSS version 18 for win-
dows. Categorical variable, gender, was expressed
as frequency and percentage and continuous vari-
ables like age and intracardiac pressures were ex-
pressed as mean = SD (standard deviation). Paired
student t test was used to compare data differ-

Figure 1, single balloon pulmonary
valvuloplasty
o

=

Table 1 : Individual Parameters Of
Study Population

Sr#| Age Pre.RVP | Post.RVP | Pre.PAP | Post.PAP | Balloon
(years) | Sex | (mmHg) | (mmHg) [ (mmHg) | (mmHg) | Type
1 16 F 113 40 2 27 Cordis
2 17 F 106 58 21 31 Cordis
3 Tyshak
20 F 114 55 26 43 1l
4 23 F 216 85 21 30 Cordis
5 27 F 72 40 30 30 Numed
6 25 F 180 117 25 26 Cordis
7 30 F 62 36 20 29 Zemedll
8 Tyshak
35 F 166 100 20 36 1l
9 Tyshak
20 F 114 55 26 36 1l
10 Tyshak
25 F 190 95 25 40 1l
11 25 F 153 98 15 16 Cordis
12 19 F 133 60 27 45 Cordis
13 40 F 266 160 25 40 Cordis
14 24 F 150 100 24 40 Cordis
15 19 F 98 46 24 26 Cordis
16 30 F 124 44 3 35 Cordis
17 2 F 129 47 21 22 Cordis
18 18 F 155 69 24 35 Cordis
19 47 F 121 75 R 44 Cordis
20 35 F 153 100 18 28 Cordis
21 40 F 266 160 25 40 Cordis
22 24 M 128 60 19 30 Numed
23 24 M 139 79 29 59 Cordis
24 Cordis
21 M 132 119 18 19 Maxi
25 21 M 0 40 18 21 Cordis
26 25 M 167 75 50 72 Numed
27 Tyshak
26 M 161 56 2 30 1l
28 24 M R 40 21 35 Z-Med
29 28 M 151 95 37 50 Z-Med
30 25 M 93 43 21 37 Cordis
31 20 M 173 71 2 34 Cordis

RVP=Right ventricular pressure, PAP= Pulmonary
artery pressure, M= Male, F= Female

ences and p-valve d”0.05 was considered signifi-
cant.
RESULTS

Between 2009 and 2012, BPV was performed
on 31 patients (10 males and 21 females) with
congenital valvular PS. Age of the study popula-
tion ranged from 16- 47 years with mean age of
25.65+7.24years. Transthoracic
Echocardiography showed that all patients had
isolated congenital valvular pulmonary stenosis (PS)
with no other structural heat diseases, congenital
acquired. RV angiogram showed dome shaped
pulmonary valve, post-stenotic dilation of main
pulmonary artery and trabeculations of RV in all
patients. None of the patients had dysplastic valve
or organic infundibular stenosis; reactive in-
fundibular stenosis (diastolic dilation on angiog-
raphy) was, however, noted. After BPV the
transvalvular flow became much wider because
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Fig 2: Types of Baloons Used
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of the opening of valve orifice.

After BPV, right ventricle systolic pressure (RVSP)
decreased from 142.2+47.9 to 74.7+33.4
mmHg and pulmonary valve peak to peak systolic
pressure gradient decreased from 115.7 + 48.5
to 40.5 =33.9 mmHg. There was also a signifi-
cant rise in pulmonary artery systolic pressure from
24.6%+6.7 to 35.03=11.4 mmHg (p= 0.001),
Table 2.

All patients had symptomatic improvement
(from NYHA class Ill to NYHA Class I-ll). Tran-
sient hypotension with SBP <100 mmHg and
bradyarrythmias were noted in three cases that
resolved spontaneously. There were no major com-
plications such as severe pulmonary regurgitation
(PR), tamponade or mortality. None of our patients
needed ICU/CCU care post procedure and was
discharged the next day within 24 hours.
DISCUSSION

Our results demonstrate that BPV is a safe and
effective procedure in treating adult patient with
congenital valvular PS. BPV has become the treat-
ment of choice for valvular PS since the first series
reported by Kan et al.’® in 1982, and has almost
replaced surgical valvotomy in pediatric patients.

The double-balloon technique was first re-
Table 2: Mean RVP and Mean PAP Pre
& Post Procedure

Pre-Procedure Posn-Procedure P-
Walue
Mean BV Pressure 14216 = 4703 74.77= 53339 0.odL
{mmHg)
Mean PA Pressuae 243582674 35031144 (KR EAT
(mmHg)

RVP=Right ventricular pressure; PAP= Pulmonary
artery pressure

ported by Al-Kasab et al.' in 1987. The use of 2
balloons may permit a small amount of blood flow
between them even during full dilatation, and leads
to fewer hemodynamic changes.'®?' Inoue bal-
loon has also been used for this purpose?? and
has advantage of being size-adjustable, making
stepwise dilatation possible. It also minimizes the
possible injury to RV infundibulum or main PA due
to its short and self-positioning characters.?22% But
Inoue balloon has disadvantages including neces-
sity of a large sheath, rigid property and high cost
.Hence the double-balloon technique is now pre-
ferred.

According to previous studies, the independent
predictors of long-term result after BPV in pediat-
ric patients are valve morphology, Ratio of balloon
to annulus diameter and immediate post-dilata-
tion pressure gradient across the pulmonary valve.

Poor long-term prognosis is observed if the valve
is dysplastic, the ratio of balloon to annulus diam-
eter < 1.2 or residual trans-valvular pressure gra-
dient > 36 mmHg.?#?¢ Some authors have claimed
that it is not necessary to use a larger balloon (ra-
tio of balloon-to-annulus diameter > 1.2) in adults
as in children because adults have a much lower
restenosis rate than children (4.8% vs. 19%) and
there is no clear relationship between balloon size
and hemodynamic results.?? 26-28

Most authors suggest that balloon to annulus
ratio should not exceed 1.5 due to the higher risk
of severe PR or annular laceration, unless there is
a residual RV to PA pressure gradient greater than
36 mmHg.” 2! Review of literature reveals that the
degree of PR was higher in most studies after BPV.
The incidence of new PR is 13-39%, but most cases
are only mild, 272733, PR is less frequent with BPV
than following surgical valvotomy, which is about
60%29»33_

Major complications of BPV have been reported
in pediatric patients,  including death (0.2%) and
cardiac perforation (0.1%). Among adult patients,
1 death was reported by Hermann et al, 3¢ and 1
case of cardiac tamponade by Kaul et al.®' In con-
trast, surgical valvotomy has a higher mortality rate
of 1.5 t0 2%°®. In our series, we did not encounter
such complications. Only mild hypotension and
transient arrhythmias were noted during the pro-
cedures. All patients tolerated the whole treatment
course very well with good results. According to
previous studies, post valvuloplasty decrease in RV
systolic pressure ranged from 39 to 71%, and a
decrease in trans-valvular pressure gradient
ronged {rom 45 to 93%.13,]8,19,22,23,27,30,34,36,37 OUr
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results are comparable to these findings: 57-77%
reduction of RV pressure and 34% reduction of
trans-valvular pressure gradient on the average.
Significant infundibular stenosis is a problem which
may cause high residual pressure gradient after
BPV. It has been suggested by experts that myo-
mectomy should be performed if immediate post-
procedure RV pressure exceeds 100 mmHg or
pressure gradient is more than 80 mmHg.*® Re-
flex tachycardia and improvement of contraction
would cause an increase of cardiac output, but
also worsen the obstruction of RV outflow tract

and raise its pressure gradient.’

Cases of infundibular spasm after BPV were
reported by Al-Kasab et al.’® We did not encoun-
ter such problem. In addition, RV infundibular hy-
pertrophy secondary to PS usually regresses gradu-
ally after BPV and this regression may be acceler-
ated by administration of oral beta-blockers. Thus
a sustained improvement in trans-valvular pres-
sure gradient is generally achieved.'®
CONCLUSION

BPV is a reliable, safe and effective treatment
for suitable adult patients with congenital valvular
pulmonary stenosis.
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