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Bicuspid aortic valve anatomy adds complexity to TAVI because of
asymmetric aortic valve calcification
elliptical annular shape,
the lack of standardization of valve sizing.

SAVR remains the primary mode of treatment for bicuspid aortic stenosi

Does TAVI has a place in the treatment of bicuspid aortic stenosis?




Anatomical characteristics




Bicuspid aortic valve

It is the most common congenital heart malformation, affecting 1 to
2% of the population.

Acceleration of degeneration of the aortic media
Negative impact on aortic elasticity

Aortic dilatation, aneurysm or dissection: 1/3 of patients

Mortality and morbidity rates > other combined cardiac malformations

Wilton et al J Cardiothorac Surg 2006;1:7-18

Nkomo et al Arterioscler Thromb vasc Biol 2003;23:351-6
Warren et al Heart 2006;92:1496-1500

Fedak et al Circulation 2002;106:900-4



Bicuspid aortic valve

There are 3 types of bicuspid valve, according to:
presence of raphe and its position

Type 1 Type 2

b @ 6@ @

One raphe One raphe One raphe Two raphae
(left—right) (right-non-coronary) (left-non-coronary) { (left—-non-coronary or
right-non-coronary

Sievers et al J Thorac Cardiovasc Surg 2007;133:1226-1233.



Bicuspid aortic valve

Younger patients: discussion in the ‘heart team’

Anatomical particularities Procedural complications

.. Annulus rupture
Elliptical annulus P

Large annulus Poor expansion

More horizontal |

Mismatch

Assymetrical cusps Para valvular leak

Presence of a raphe
(calcified or not) et o, Permanent Pacemaker




Sizing of the valve




BAVARD

From Bicuspid Aortic Valve Anatomy and Relationship With Devices registry

Inter commissural distance

4 mm

Sizing based on annulus Sizing based on annulus Sizing based on ICD

Aortic annulus

Tchétché D et al Circ Cardiovasc Interv 2019;12:e007107



BAVARD

ICD 24 mm Annulus: 20 mm

« FLARE »
Sapien 20 mm or Evolut 23 mm




Level of Implantation at the Raphe measurement: LIRA

Measurement of the perimeter at the level of the raphe

LIRA measurement

Perimeter: internal border of the leaflets,

excluding all structures at this level:
fused commissures
heavy calcification
calcific or fibrotic raphes

lannopollo G et al Eur Heart J Supplements 2022;24:C233-C242



CASPER

Calcium Algorithm Sizing for bicusPid Evaluation with Raphe
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BIVOLUTX registry

Sizing according to annular

dimensions
=0

Impact of sizing algorythms
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Total bicuspid patients

Sizing according to annular and

supra-annular dimensions
n=/2

n=149

n (%) or median (IQR) Total Annular sizing Combined sizing
(n=149) (n=17) (n=72)
Device success 136 (91.3%) 70(90.9%) 66 (91.6%)
1-year mortality 15(10.0%) 9(12.9%) 6(9.1%)
1-year disabling stroke 6(4.0%) 4(6.0%) 2(3.2%)
30-day valve performance 142 (95.3%)
1-year mean gradient, mmHg 8.1(6.2-11.1) 8.7(6.4-11.3) 8.0(5.3-10.9)
1-year moderate to severe AR 1(1.6%) 0(0%) 1(3.2%)
1-year severe PPM 3(3.8%) 1(2.2%) 2(6.0%)

Tchétché et al Eurolntervention 2023;19:502-11



Clinical data




Randomized trials

I ORIGINAL ARTICLE I

ORIGINAL ARTICLE

' . Transcatheter _Aortic-Valye Replac.cment.with
Transcatheter Aortic-Valve Replacement with a Balloon- a Self-Expanding Valve in Low-Risk Patients

¢ . ’ Jeffroy J. Popma, M.D,, G. Michael Deeb, M.D,, Steven J. Yakubev, M.D.,
Expandable Valve in Low-Risk Patients by MAeomtan A Er; el oaca, BD: Dt et KDY,
Tanvir Bajwa, M.D., John C. Heiser, M.D., William Merhi, D.O_,
) Neal S. Kleiman, M.D., Judah Askew, M.D., Paul Serajja, M.D.,
M. Mack, M.8. Leon, V.H. Thourani, R. Makkar, K. Kodali, M. Russo, 5.8, Kapadia, 5.C. Malatsrie, D), Cohen Joshua Rovin, M.D., Stanley J. Chetcuti, M.D., David H. Adams, M.D.,
Wt ) auls. Tei in, L 4 . BOT u D, " 1 s
P.PibaroJ Legsic RT. Habe, P, Blinke, M. Wikias, ) M, McCabe, D.L Brown, V. Babslaros, S, Goldman o Giciar Tehaichd, M. Jon Reser, M.O.. Antorns Weltom M.Dr
WY Slﬂ'ﬁ,p Genere;n. A pﬂi’lid, SJ. pO:C'd!. MCkJJGWl‘bb, Jﬂd(p. S'T'»'.h. Nicola Piazza, M.D., Ph.D., Baszel Ramlawl, M.D., Newell Robinsan, M.D._,
. George Petrossian, M .D., Thomas G. Gleason, M.D_, Jae K. Oh, M.D.,
for the PARTNER 3 Investigators* Michael J. Boulware, Ph.D., Hongyan Qiao, Ph.D., Andrew S. Mugglin, Ph.D.,
and Michael J. Reardon, M.D,, for the Evolut Low Risk Trial Investigators®

Mack et al N Engl J Med 2019;380:1695-705. Popma et al N Engl J Med 2019;380:1706-15.

Exclusion criteria
Frailty Acute MI < 30 days
Bicuspid Other alvulopathy
Severe CAD HOCM...

Cardiogenic choc Not candidate for 2 arms
e




Randomized trials

NOTION-2

370 patients with severe symptomatic
aortic stenosis < 75 years

Surgery

Intention-

N =183 to-treat
AN ; . TAVI vs surgery-risk difference
270 pts Tricuspid AS e e (G ) Bicuspid AS 100 pts

Death, stroke, or rehospitalization + 0.4 (-6.3 to 7.0) —= 104 (-0.8 to 21.5)
Death or disabling stroke - 07(25t039) —a— 41 (3.6t0 119) |
Death from any cause -Ip- 0.7 (1.8 to 3.2) —— 2.1 (-4.6 to 8.8)
Stroke —8— 28 (-1.7to 7.3 —— 6.1 (-0.6 to 12.8
Disabling stroke =i~ 0 (-3.0to0 2.8) e 2.0 (-1.9 to 6.0)
Rehospitalization —a— -2.5 (-7.6 to 2. — 2.2 (4.6 to 88
Paravalvular regurgitation = moderate La~ 3.1 (0.1 to 6.1)

20 10 0 10 20 20 -10 0 10 20

< > < >
TAVI better Surgery better TAVI better Surgery better

Jorgenson TH et al Eur Heart J 2024; 45, 3804—-3814



Registry: Natid
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Elbadawi A, J Am Coll Cardiol Intv 2019;12:1811-22.




Registry of BAV: 1034 pts - 9 countries

Bicuspid AS pa Tricuspid AS patients underwent TAVR

(n=4546)
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Yoon SH, J Am Coll Cardiol 2017;69:2579-89



Registry of BAV

p=0.31
3 304
£ R 15%
fis Z
S 20 g
@ s 10%
G g
i 10 Tricuspid §
<T T = 5% A f—
Bicuspid < p_0-63
M O rta I Ity 0 ; . ; y 0% T T T T T T T T T T T 1
0 3 6 9 12 0 1 2 3 4 5 6 7 8 9 10 11 12
Months at Risk Months Post Procedure
" p=0.16 —— Bicuspid
:; ~—— Tricuspid
X 20 © 6% -
. -
g 3
0 | S—
a 4% - '_'—l_'
101 F.r’
- 2% 1 p=0.93
Bicuspid
__§_=—_ .
St rO ke U 4 T T T Tllcuspld ! 0% 1 L T 1 1] 1] T ] 1] 1 ] 1
3 6 9 12 0 1 2 3 4 5 6 7 8 9 10 1 12
Months at Rick Months Post Procedure

Makkar et al JAMA 2019:321:2193-2202 Forrest et al J Am Coll Cardiol 2020:;13:1749-59



Registry of BAV according to morphological features

1 070 bicuspidies

All-cause Mortality (%)

No Calcified Raphe or Calcified Raphe or Calcified Raphe Plus
Excess Leaflet Excess Leaflet Excess Leaflet
Calcification Calcification Calcification

(31.3%) (42.6 %) (26.0 %)

p <0.001 log-rank
30
237 Calcified rapheand
excess leaflet calcification
204
95 = Calcified raphe or
10 . ;
46 59 excess leaflet calcification
" =
38 None
0 T T T 1
0 180 360 540 720

Days

Yoon SH et al J Am Coll Cardiol 2020;76:1018-30



Registry of BAV according to morphological features

Patients (%)
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80.2
71.4 70.3
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Overall None Calcified Raphe or Calcified Raphe Plus
Excess Leaflet Excess Leaflet
Calcification Calcification

H Severe M Moderate B Mild to Moderate ® Mild None or Trace

Yoon SH et al J Am Coll Cardiol 2020;76:1018-30



Guidelines

' Recommendations |] Class ;Le'v. |

TAVI may be considered for the treatment of severe BAV stenosis in patients at
increased surgical risk, if the anatomy is suitable.

VHD Guidelines Praz F et al Eur Heart J 2025:00:1-102



Messages

It is the most common of all congenital heart deseases, affecting
1 to 2% of the population

There are anatomical particularities (wide, elliptical annulus...) and
technical issues (poor expansion, PM....)

Often excluded in randomised studies

Post-TAVI outcomes are identical to tricuspid valves except when the
raphe AND the valves are highly calcified.

Key elements: analysis and measurement of TC, choice of valve,

discussion within the heart team between SAVR and TAVI
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