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ABSTRACT

Objective: To determine the efficacy and safety of transcatheter balloon valvuloplasty in severe aortic stenosis in
paediatric population.

Study Design: Observational study.

Place and Duration of Study: Catheterization lab at armed forces institute of cardiology, national institute of
health Rawalpindi, from Jan 2011 to Dec 2016.

Material and Methods: All patients having age 1-12 years, who underwent balloon dilatation of severe aortic
valve stenosis, were registered in the registry kept at catheterization laboratory. Complete patient profile,
echocardiographic findings and pre and post balloon valvuloplasty findings were recorded. Procedure was
considered successful if invasive gradient across aortic valve was reduced to less than 50% of original. The data
was analyzed using SPSS version 23.

Results: A total of 75 patients undergone aortic balloon valvuloplasty during study period with mean age of 5.3 =
3.3 years. All patients undergoing the procedure had severe aortic valve stenosis with the mean echo derived
pressure gradient (PG) across the aortic valve of 70 £ 28 mmHg. The mean invasive PG across the aortic valve
before and after balloon valvuloplasty was 71 + 29 mmHg Vs. 22 + 15 mm of Hg (p-value <0.001). Procedure was
successful in 72 cases (96%) while three patients had suboptimal result. Post valvuloplasty 8 patients (10.6%)
patient had mild AR. No patients developed sever AR, pericardial effusion and mortality was found to be zero
percent.

Conclusion: We conclude that balloon valvuloplasty is a safe and effective procedure with minimum
complications in patients with isolated severe aortic stenosis.
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INTRODUCTION

Aortic stenosis accounts for about 6% of
congenital cardiac malformation in pediatric
population. In one study the incidence was
estimated to be 3.8/10,000 live birthst2, VValvular
aortic stenosis is the most common form of left
ventricular outflow tract (LVOT) obstruction in
children, accounting for as many as 71% to 86%
of patients and it is more common in males34.
Based upon large retrospective autopsy studies,
bicommissural aortic valve had been estimated to
occur in 1 to 2 percent of the general populations.
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Critical aortic stenosis is a form which presents in
early infancy with left ventricular failure and low
cardiac output.

Aortic stenosis is diagnosed through
transthoracic echocardiography which identifies
both the site and severity of obstruction besides
the associated anomaliesé. Treatment options for
severe aortic valve stenosis in young children
includes  balloon  valvuloplasty,  surgical
valvotomy & surgical Ross procedure. Surgical
valve replacement is generally not feasible in
young children due to small annulus size. At our
center we generally prefer balloon valvuloplasty
as first choice unless it’s contraindicated. Left
heart catheterization is performed in conjunction
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with aortic balloon valvuloplasty determines the
magnitude of peak to peak pressure gradient
from left ventricle to aorta. Balloon valvuloplasty
is usually performed when peak to peak systolic
pressure gradient between left ventricle and aorta
exceeds 60 mmHg at rest”. Associated aortic valve
regurgitation is usually considered as
contraindication to balloon valvuloplasty®. The
aim of our study was to evaluate the efficacy and
short term results of balloon aortic valvuloplasty
in children age 1-12 years.

MATERIAL AND METHODS

All patients aged between 1-12 years who
had undergone Aortic balloon valvuloplasty
were included in the study at AFIC-NIHD from
January 2011 to December 2016. Infants were
excluded as those cases are usually having critical
aortic stenosis with some degree of left
ventricular dysfunction.

Patients age less than 1-12 years, aortic valve
stenosis with favorable morphology with no
more than trivial regurgitation and peak
instantaneous PG across aortic valve of >60
mmHg were included in the study.

The data of all these patients were entered in
SPSS spread sheets at time of procedure. The data
included name, date of birth, age, gender and
date of procedure performed, diagnosis &
relevant information. All patients were admitted
on the day of procedure. After establishing
vascular access, aortic root angiogram with
pigtail catheter was done in left anterior-oblique
to define the valve morphology and direction of
the jet. In majority of cases, aortic valve was
crossed in retrograde manner followed by BAV.
Post procedural LV and aortic root angiogram
routinely performed to specifically look for valve
regurgitation and peak to peak pressure gradient
across LVOT also recorded. Data before and after
balloon valvuloplasty includes severity of aortic
stenosis, anatomy of aortic valve, size of aortic
annulus, mean PG across aortic valve, size of
balloon used. It also included the immediate post
catheterization complications like degree of aortic
regurgitation, which is measures through post
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catheterization echocardiography, loss of limb
pulses  after catheterization and  their
management and mortality after balloon
valvuloplasty. The analysis of the data is the basis
of this study. Data were analyzed through SPSS
version 23.

RESULTS

A total of 75 patients (58 male and 17 female)
underwent aortic balloon valvuloplasty during
study period. The mean age of patients
undergoing balloon valvuloplasty was 5.3 + 3.3
years. Mean height was 102 + 21 cm and mean
weight was 16 + 7 Kg. All patients undergoing
the procedure had severe aortic valve stenosis
with the mean echo derived pressure gradient
(PG) across the aortic valve of 70 £ 28 mmHg
(fig-1).

Mean aortic valve annular size determined
on echocardiography was 14.6 £ 2.5 mm. The

Figure-1: Aortogram in LAO view with pigtail
catheter showed severe stenosisof aortic valve
with small forward flow jet.

mean diameter of balloon used was 13 + 2.4 mm
(fig-2). The mean invasive PG across the aortic
valve before and after balloon valvuloplasty was
71 £ 29 mmHg Vs. 22 £ 15 mm of Hg and p-value
was <0.001. Mean procedural time was 44 + 15
minutes while fluoroscopy time was 11 + 7.5 min.
Procedure was successful in 72 cases (96.0%)
while three patients had suboptimal result. The
three cases where result was suboptimal the PG
reduced from 80mmHg to 55, 73 to 40 and in last
one PG reduced from 60 to 44mmHg. Larger
balloon was not used as it was anticipated to
worsen the AR. In two case there was small PDA
as well so was occluded with PDA occlude 8/6
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device. Post valvuloplasty, eight patients (10.6%)
patient had some degree of aortic regurgitation
(AR) but none of them required any surgical
intervention immediately. No patients developed
severe AR, pericardial effusion or required
emergency surgery and mortality was found to
be 0%. Transient lower limb pulses were lost in
15% of cases, out of which 10% required heparin
infusion and 05% were given streptokinase
infusion, to achieve normal pulse & perfusion at
discharge.

DISCUSSION

Balloon valvuloplasty is indicated for
moderate to severe aortic stenosis to prevent
progressive left wventricular hypertrophy &
dysfunction and risk of syncope or sudden
deathd. The long-term results of percutaneous
aortic valvuloplasty for congenital aortic valve
stenosis in pediatric patients and its efficacy in
preventing or postponing aortic valve surgery are
good!?. Its reported that about two thirds of the
patients are free from aortic valve surgery 10
years after balloon valvuloplasty!l. In neonates
Balloon valvuloplasty of aortic stenosis is
generally revered as palliative procedure and
carries high frequency of re-intervention but with
good midterm survival is encouraging!2.

Surgical aortic valvuloplasty (SAV) and
balloon aortic valvuloplasty (BAV) for congenital
critical aortic stenosis have near similar
outcomest3. There is a greater likelihood of
important aortic regurgitation with BAV and of
residual stenosis with SAV!4. There is no
statistical difference in the long-term outcome in
the adults and adolescents as compared to the
children; in many centers BAV is considered as
the treatment of choice with good long-term
outcome?s. A study carried out by Soulatges on
93 patients aged 1 day to 18 years, treated
with BAV as first-line therapy for
congenital aortic valve stenosis with mean age at
procedure time was 2.4 years; 37 patients
underwent BAV at age <30 days (neonates), 29
patients at age =1 month and <1 year (infants),
and 27 patients were older than 1 year (children).
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The invasive BAV peak-to-peak aortic valve
gradient (mean 59 + 22 mmHg) was immediately
reduced (mean 24 + 12 mmHg). The observed
diminution of gradient was similar for each age
group. Freedom from surgery after BAV at 5, 10,

= e

Figure-2: Inflated balloon across aortic valve with
central waist.

and 20 years, respectively, was 82, 72, and 66%.
The study confirms BAV as primary treatment for
congenital AS is an efficient and low-risk
procedure in infants and children. Compared to
this study, our study showed mean peak systolic
pressure gradient across the aortic valve as 71 +
29 mmHg Vs. 22 + 15 mm of Hg before and after
valvuloplasty with p-valve <0.001.

In neonates, the prognosis is more severe
and clearly related to "borderline LV"6. A study
carried out by Torres A in 373 patients with aortic
stenosis with median systolic pressure was 59
(50-71) mm of Hg before balloon valvuloplasty
and 22 (15-30) after the procedure. Procedural
success was achieved in 71 percent and 20
percent had severe complication. Overall
complications observed in our study were 10
percent with no mortality?”. A study carried out
by Al Marshafawy H included 21 patients; 17
males, and 4 females. Their age ranged from the
neonatal period to 10 years (mean age 5.6 + 3.7
years). After the procedure, aortic valve
regurgitation up to grade | were included.
Significant reduction in pressure gradient was
achieved (mean 66.7 £ 9.8 mmHg to 20.65 + 2.99
mmHg) (p=0.001). Nine patients (42.8%)
developed grade | AR, 2 patients (9.5%)
developed grade Il AR and 1 patient (4.8%)
developed grade Il AR. Two early deaths (9.5%);
one died due to heart failure caused by grade IV
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AR and a neonate died because of severely
compromised LV function. One patient (4.8%)
had femoral artery occlusion necessitating
anticoagulation. Patients remained free from re-
intervention during follow up!8 Compared to
this study, our study shows that 10 percent
developed some degree of AR but none
developed severe AR. Femoral artery occlusion in
our study was 15 percent, 10% requiring heparin
and 05% patients requiring thrombolytic therapy.

CONCLUSION

Aortic balloon valvuloplasty is a safe and
effective procedure for aortic stenosis win
pediatric population. It has a very low morbidity
and mortality so may be considered as the first
line therapy for congenital aortic stenosis
especially where Ross surgery is not very feasible
due to lack of homograft conduits.
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