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Toutes les bicuspidies se 
valent-elles ?
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Large anatomic heterogenity

Vincent F., Ternacle J. et al, Circulation 2021
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• Based on number of Raphe and orientation

• Insufficient to delineate the complexity of BAV

BAV morphology classification

Adapted from Sievers et al, J Thorac Cardiovasc surgery, 2007

90% of BAV patients

70%

Sievers classification



www.hightech-cardio.org 4

Anatomic challenges Procedural challenges

Annulus Elliptical annulus (type 0 > 1)
Large size

PVL risk

Calcification Dense calcium
Middle leaflet

Root injury, pacemaker, stroke risk, 
coronary obstruction

Raphe
Calcified raphe
Position, Assymetry

PVL, underexpansion, root injury, 
unpredictable valve movement

Aortopathy
Dilated ascending aorta
Horizontal aorta

Aortic injury (weak media tunica)
Crossing valve issues
Positioning issues

Anatomic features and procedural challenges

Vincent F., Ternacle J. et al, Circulation 2021
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Select the smallest dimension

Annular sizing ≃ 90% of the pts

Tchetche et al., Circulation: Cardiovascular Interventions. 2019;12

Use ICD

Annular vs supra-annular Sizing

Intercommissural diameter 
(ICD)
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Blackman, Tchetche et al, Cardio Ther 2021

Sizing for BE-valve

Circle line technique
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Perimeter derived Diam = 23.3mm

4mm IDC= 22.8mm

Evolut Pro 26mm

Type 0
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Absence of raphe

Du et al. TAVR in Sievers Type 0 vs type 1 : meta-analysis, Frontiers Cardiovasc Medecine 2021

• Increased risk of coronary obstruction
• Elevated mean gradient (more elliptical ?)
• More frequently treated with SE-valve

Tchetche et al; MDCT for Transcatheter Heart Valves in Bicuspid Patients

Circ Cardiovasc Interv. 2019;12:e007107. DOI: 10.1161/CIRCINTERVENTIONS.118.007107 January 2019 3

diameter divided by the perimeter-derived annulus diameter. 
The prosthesis-ICD ratio was defined as the labeled prosthesis 
diameter divided by ICD measured 4 mm above the annulus.

Post-TAVI MDCT Analysis
The depth of implantation was defined as the maximum pro-
trusion of THV into the left ventricular outflow tract; level 0 
being the native aortic annulus. The distance from the left 
main coronary artery to the annulus at baseline was used to 
locate the annular plane postimplant. The mean perimeter-
derived diameter of THV was measured at the aortic an-
nulus (level 0) and 4, 8, and 12 mm above it. In that region 
of interest, representing the 12 distal mm of a given device, 
all prostheses have a cylindrical configuration, allowing for 

device comparison and integration of the supra-annular posi-
tion of the leaflets in the Medtronic Evolut R prosthesis. The 
prosthetic ellipticity index (Dmax/Dmin) was also measured at 
the annulus level and 4, 8, 12 mm above (Figure 2; Video II in 
the Data Supplement).

Statistical Analysis
For statistical analysis, quantitative parameters were described 
using the following descriptive statistics: mean, SD, median, 
Q1, Q3, extreme values (min and max). In the same way, 
qualitative parameters were described using the number 
and percentage of each modality. Continuous variables were 
plotted using boxplots and scatter plots. Comparisons be-
tween groups were computed using the parametric Student 

Figure 1. Leaflets distribution in the bi-
cuspid cohort.

Figure 2. Various multidetector computed 
tomography measurements at the level of 
the aortic root. 
ICD indicates intercommissural distance.
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Presence of Raphe

Yoon et al, JACC 2020

Calcified raphe = calcification > half the raphe
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Position of Raphe

• Increase new PPI risk (increase compression of the 
membranous septum / His Bundle under NCC)

• Increase risk of coronary obstruction (long lealets, calcified tips)

Type 1 LR fusion 

Type 1 RC fusion Type 1 LN fusion 
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Calcium burden

• Excess calcification = calcium volume > 382mm3

Yoon et al, JACC 2020
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Excessive leaflet calcification + calcified raphe

Yoon et al, JACC 2020

• Aortic root injury x 3

• New PPI 15%

• PVL, conversion to surgery
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• Larger and more horizontal vs tricuspid

• 3 phenotypes :

• Ascending (70%) : most common, older BAV, 
stenosis, type 1 R/N

• Root (20%) : younger, regurgitation, type 1 L/N 
and L/R

• Entire aorta (10%): type 2

Michelena et al, International consensus on bicuspid aorti valve, EJCTS 2021

Aortopathy
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• Annulus sizing (flared)
• No excess leaflet

calcification
• Calcified Raphe
• Horizontal dilated aorta

Type 1 R/N
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Crossing failure

No predilatation

2nd valve 
implantation

Postdilation

Final angio

Type 1 R/N

Courtesy of Dr X
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Decision tree TAVR vs SAVR

Blackman, Tchetche et al, Cardio Ther 2021
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Weight of anatomical complexity to choose between TAVR and SAVR

Vincent F, Ternacle J, et al. Circulation 2021

TAVI SAVR
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Type 1 L/R

• Annulus sizing (flared)
• High Calcium volume 

486mm3

• No calcified Raphe
• Horizontal aorta
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Prédilatation ballon 
20mm+1mL

SAPIEN 3 29mm
Cusp overlap technique No PVL, MG 9mmHg

Type 1 L/R
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Inter-commissural distance at 4mm
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Evolut Pro 29
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BE or SE-valve ?

Paravalvular regurgitation

• Low but higher ≥ moderate PVR with vs 
SE-valve (9.3% vs 0%, p=0.043)

Mangieri et al, Circulation intervention, 2020
Montaldo et al, JACC 2021

Pompeu et al, CCI 2021

VS

Annulus injury

• Higher with BE-valve (OR: 5.81 [3.78; 
8.92])

Device success, 1-year mortality : Similar

New Pacemaker

• Higher with SE-valve (STS registry : 15.4% 
with Evolut and 9.1% with SAPIEN 3)



PHRC-N 2020

Stratification sur anatomie (BAV vs TAV)

BE or SE-valve ?
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Vincent F, Ternacle J, et al. Circulation 2021

Conclusion

• Be able to analyze pro-procedural CT / detect bicuspid anatomy

• Be aware of bicuspid specificities

• Beware of most calcified leaflets / raphe

• To prevent complications / troubleshoot difficulties

• More studies are warranted to better delineate the best TAVR/SAVR 

candidates

#NotAllBicuspid !


