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Abstract

dilatation.

A 3-month-old infant with severe valvular PS showed significant dynamic infundibular obstruction which masqueraded
as residual PS following Balloon Pulmonary Valvuloplasty (BPV). The obstruction responded dramatically to intravenous
metoprolol. Interventionalists should be familiar with this occurrence to avoid damage to pulmonary valve by further balloon

Keywords: Dynamic Infundibular Reaction; Balloon; Annulus Ratio; Metoprolol

Introduction

Pulmonary valve balloon dilatation is an established
procedure by now. Thousands of children have undergone
PVBD since its description by Kan in 1982 [1]. In the earlier
era using a Balloon: Annulus ratio (BAR) of at least 1.2 was
the common practice to avoid suboptimal valve opening,
however it carries the risk of development of significant
valvular insufficiency. Many institutes including that of the
authors now a day adopted a protocol of using a lower BAR
(<1.1) to avoid the above complication [2]. In some cases,
mainly in older children and adults, relief of valvular stenosis
may unmask a dynamic infundibular obstruction resulting
in a persistent residual right ventricular outflow gradient
[3]- This dynamic subvalvular obstruction may masquerade
(mistaken) as residual PS due to sub optimal dilatation
especially when using a lower BAR. Meticulous analysis of
post procedural waveform may help to differentiate between
the two. Post procedural use of propranolol generally
reduces this dynamic infundibular gradient as well as helps
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in differentiating dynamic obstruction from fixed obstruction

[4].
Case Report

A three-month-old male child presented with feeding
difficulty, failure to thrive and progressive fast breathing
since last one month. On clinical examination a grade
3/6 ejection systolic murmur at the parasternal area
with a systolic ejection click was noted. ECG showed
right axis deviation and right ventricular hypertrophy.
Echocardiography revealed severe valvular PS (Peak PG
of 90 mmHg) with doming of anatomically normal leaflets
and normal biventricular function. Being symptomatic child
was taken for balloon pulmonary valvuloplasty shortly after
diagnosis. After performing right heart study, which showed
normal RV function and systemic RV pressure (Figure 1),
we crossed the pulmonary valve with a 0.035 mm straight
Terumo wire. Balloon dilatation of the pulmonary valve
was done with a low profile Tyshak (8 mm x 2 cm) balloon.
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The waist disappeared after second dilatation. However,
decrease of RV pressure was suboptimal (100 mm Hg to
80 mm of Hg) (Figure 2). Initial intuition for the presence
of residual gradient was attributed to suboptimal valvular
dilatation due to the usage of a smaller balloon (BAR of
1.05). The pressure waveform of right ventricle did not show
a significant bifid square top pattern that is usual after a
successful PVBD. A repeat angiogram showed development
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of significant dynamic infundibular obstruction. We used 0.1
mg/kg injection Metoprolol; following which RV pressure
decreased to 45 mm Hg and pressure gradient across the
valve decreased to 24 mm Hg within a minute. The waveform
also changed. (Figure 3) No post procedural PR was noted.
Child was discharged after 24 hrs of observation on 2mg/kg/
day of oral Propranolol.

-

Figure 1: FA and RV Tracing Before BPV.

Figure 2: FA and RV Tracing Following BPV.
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Showing persistence of RV pressure due to Dynamic
Infundibular Obstruction.
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Figure 3: FA and RV Tracing Following Metoprolol Injection. Dramatic fall in RV Pressure noted due to Relief of Infundibular
Obstruction without any Deterioration of Systemic Pressure.

Discussion

The conventional practice in balloon pulmonary
valvuloplasty is to use a balloon size which is 1.2 to 1.4 times
that of the PV annulus (BAR 1.2 to 1.4) [5]. In our institution
we typically use a BAR of 1.0 to 1.1. Dynamic Infundibular
stenosis is a phenomenon frequently encountered following
balloon pulmonary valvuloplasty. It can masquerade as
residual PS if not analysed properly by angiography and
pressure tracing. The degree of this dynamic obstruction is
directly related to the age of the patient and the severity of PS
[6]. To avoid development of this infundibular hypertrophy
early intervention is advised even in asymptomatic patients
with severe PS. It is uncommon to see significant dynamic
obstruction below 6 months of age. Generally, this dynamic
obstruction responds well to beta-blockers and the sub-
valvular muscle hypertrophy resolves within 6 months.
However, our patient responded dramatically to injectable
metoprolol within one minute which is seldom seen. He was
discharged after 24 hrs of observation on oral propranolol
therapy.

Conclusion

A conservative BAR of 1.0 to 1.1 should be initially
used during BPV in neonates and infants. Possibility of
development of dynamic infundibular obstruction following
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Balloon pulmonary valvuloplasty should always be kept
in mind even in infants and neonates. In these scenarios
on-table intravenous Metoprolol should be tried under
hemodynamic monitoring.
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