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BACKGROUND

Variables Cohort 1 Cohort 2 P-Value

n = 29 n = 25

Male 15 17 p: > 0.05

Age at cath (days) 350.5 407 p: > 0.05

Weight at cath (kg) 8.5 10.1 p: > 0.05

BSA at cath (m2) 0.4 0.4 p: > 0.05

Echo Peak (mmHg) 75.2 80.1 p: > 0.05

Echo Mean (mmHg) 42.5 47 p: > 0.05

Cath Peak (mmHg) 43.5 51.5 p: > 0.05

RESULTS

• Bicuspid aortic valve is the most common congenital heart disease
• Most common valve morphologies are right/left fusion (75%) and 

right/non fusion (20%)
• Balloon aortic valvuloplasty is a successful procedure in young 

patients with a reported success rate of 85%
• Patients with more severe valvar disease such as unicuspid valves 

are more likely to experience additional interventions, valve 
replacement, heart transplant, or death

• There is limited information about how BAV leaflet morphology 
affects valvuloplasty results

OBJECTIVES

METHODS

REFERENCES
• Identify if there is a specific bicuspid aortic valve leaflet morphology 

that predicts better outcomes of balloon aortic valvuloplasty
• Determine if a specific bicuspid aortic valve leaflet morphology is at 

increased risk of repeat interventions

• Retrospective chart review of patients between 2008 and 2022
• Inclusion criteria: Pediatric patients (< 18 years of age) who 

underwent balloon aortic valvuloplasty with a diagnosis of bicuspid 
or unicuspid valve

• Valve morphology was determined from echo reports and/or 
independently verified

• Paired T-Test and Chi squared test were used for statistical analysis

CONCLUSION

PROCEDURE
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when diagnosed in adults,8 although some complex features 
such as aortic coarctation may be carried into adulthood. 
Patterns and rates of aortic dilatation may also differ between 
pediatric and adult populations,25 and aortic dissection is 

extremely rare in young BAV children.39,40 Answers to these 
questions are far from being a mere academic curiosity, given 
the direct patient care impact on risk stratification that their 
elucidation would provide.

Figure 3. Schematic of variable aorta phenotypes 
encountered in BAV. Figure demonstrates the dif-
ferent aortic dilatation patterns that may occur in 
BAV in comparison with a normal aorta (Top left). 
Although the most common portion to dilate is the 
tubular ascending aorta (A), the entire ascending 
aorta may be affected, including sinuses of Valsalva 
and tubular aorta with sinotubular junction efface-
ment (B). There is a subgroup of BAV patients 
who exhibit dilatation of the sinuses of Valsalva 
preferentially (C). This pattern is associated with 
type 1(right-left fusion) BAV and male sex.20,24 BAV 
indicates bicuspid aortic valve.

Figure 2. Schematic of BAV phenotypes as seen by transthoracic echocardiogram. The standard imaging technique for BAV diagnosis 
is transthoracic echocardiogram. The diagnosis is based on parasternal long- and short-axis imaging of the aortic valve. The schemat-
ics presented represent the parasternal short-axis echocardiographic view. Bicuspid valves are classified as type 1 (right-left coronary 
cusp fusion), type 2 (right-noncoronary cusp fusion), and type 3 (left-noncoronary cusp fusion). The figure demonstrates BAV phenotypes. 
Top left shows a type 1 BAV (commissures at 10 and 5 o’clock) with complete raphe, asymmetrical (the nonfused cusp [noncoronary] is 
smaller than the conjoined anterior cusp). Top middle shows a type 2 BAV (commissures at 1 and 7 o’clock) with complete raphe and 
asymmetrical (the nonfused cusp [left] is larger than the conjoined cusp). Top right shows a type 3 BAV (shown with commissures at 2 
and 8 o’clock, but could be 1 and 7 o’clock) with complete raphe, asymmetrical (the nonfused cusp [right] is larger than the conjoined 
one). Bottom left shows a symmetrical type 1 BAV with complete raphe. Bottom middle shows a symmetrical type 1 BAV without raphe 
(true BAV). Bottom right shows a type 1 BAV with incomplete raphe, partially fused. BAV indicates bicuspid aortic valve; L, left cusp; N, 
noncoronary cusp; and R, right cusp.
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• This study supports balloon aortic valvuloplasty as a safe and 
effective therapy

• Our data suggests that the aortic valve morphology may affect both 
the procedural strategy as well as outcome

• Non-right/left fusion valve appear to require more aggressive 
intraprocedural dilation and are less likely to have long term durable 
results

• Re-intervention in non-right/left fusion valves is common
• Further studies with larger patient volumes should be done to 

better assess this data
• Additionally, interventionalists should pause when considering 

procedural details for non-right/left fusion bicuspid aortic valves
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54 total patients underwent 63 total balloon 
aortic valvuloplasties

Cohort 1 = right/left fusion
Cohort 2 = non-right/left fusion

• 61% male (n= 33)
• 30% had additional left-sided lesions
• 13% had identifiable genetic disorders
• Median age of intervention was 399d

Table I
Patient Characteristics 

Graph I 
Distribution of Aortic Valve Morphology

Table II
Procedural Outcomes

Variables Cohort 1 Cohort 2 P-Value

n = 29 n = 25

>1 Balloon Attempt 30% 62.5% p: 0.03

Maximum Ratio 0.89 +/-0.05 0.93 +/-0.07 p: > 0.05

Balloon : Annulus 
Ratio > 1.0 3% 9% p: 0.03

Gradient Reduction 29 +/- 20 33 +/-14 p: > 0.05

≥ Moderate 
Insufficiency 3 4 p: > 0.05

Adverse Outcomes 1 2 p: > 0.05

Graph II 
Re-Intervention by Cohort
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• Mean follow up (cath to transplant, death or last 
visit) was 22.5m.

• At last visit, cohort 1 showed a trend towards 
more residual dysfunction (stenosis: 3.9 m/s vs. 
3.0 m/s) and moderate or more insufficiency: 30% 
vs. 20%).

• Cohort 2 patients were more likely to require any 
subsequent intervention (50% vs 21%, p < 0.01) 

• Cohort 2 patients also required more total re-
interventions (19 vs. 7) and were more likely to 
have a repeat balloon aortic valvuloplasty (66% 
vs. 17%)

Long term outcomes


