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First TAVI 
technique for 
aortic stenosis 
patients in 2002

TAVI as a safe and 
effective 
alternative 
treatment 
modality for 
severe aortic 
stenosis patients 
ineligible for 
conventional AVR

However, there 
is limited 
evidence for the 
safety and 
efficacy of TAVI 
in patients with 
bicuspid aortic 
valves (BAV), the 
most common 
congenital valve 
abnormality



Patients with 
bicuspid aortic valve 

disease have 
systematically been 
excluded from large 
RCTs investigating 

TAVI due to 

Younger age

Lower 
surgical risk 

Complex aortic 
anatomy



The most 
common 

congenital 
cardiac defect

0.5% and 2%

Over 50% of 
resected aortic 
valves during 

AVR have been 
observed to be 

bicuspid 

Over 33% of 
patients with 

BAV

will go on to 
develop 

complications 

The incidence of 
aortic stenosis 

complicating BAV 
in an autopsy 
series ranges 

from 15% to 75%



The asymmetric 
nature + heavy 

regional calcification 

Positioning 

expansion

Risk of TAVI-related 
complications 

coronary 
occlusion 

aortic 
dissection and 

annular rupture

Achilles Heel 

PVL

PPM need



Surgical AVR Remains 
the standard approach 
with proven Durability 

an safety for most 
patients

TAVI is 
Transformative

Cardiologist and 
patients Want This

Good Alternative for 
High risk inoperable  

group

Even for 
Intermediate risk 

group



SAVR or TAVR for 

patients at 

Intermediate risk 

NEW Guidelines 2017



There will be zero tolerance for adverse
outcomes with TAVR for bicuspid AS in
intermediate and low-risk patients, as these
patients continue to be excellent candidates
for surgery.

As we await FDA
approval of TAVR for the 

younger intermediate-risk
population, 

Start studies for low risk
TAVR, the potential patient 

population with
bicuspid AS requiring TAVR is 

likely to grow significantly.



specific concerns 

1. An elliptically 
shaped annulus 
that may impair

valve positioning 
and sealing.

2. Asymmetrical 
and heavy 

calcification of 
leaflets

may impede valve 
expansion and 

valve 
hemodynamics

3. Presence of 
aortic disease 

increases the risk 
of

dissection or 
rupture during 

valvuloplasty, post 
dilatation,

or implantation of 
balloon-

expandable

valves.

4. Fused 
commissures are 

susceptible to 
disruption during 

balloon 
valvuloplasty, 

resulting in severe 
aortic 

regurgitation.

5.Underexpansion 
and/or a non-

circular shape of 
the transcatheter 
heart valve may 
affect long-term 

durability.

The specific concerns regarding TAVR for BAV include:



Sapien valves were implanted 
successfully in 11 patients, 

significant haemodynamic 
improvement

However, 2 patients (18.2 %) 
had moderate paravalvular 

leak. 

2 deaths  at the 30-day 

One conversion to open 
surgery.



21 patients with bicuspid AS 

CoreValve (Medtronic) was used more frequently in the 
bicuspid AS group (47.6 % versus 16.3 %; p=0.002). 

There was no significant difference in aortic regurgitation 
≥ grade 2 (19.0 % versus 14.9 %; p=0.54)

30-day mortality (4.8 % versus 8.2 %; p=1.00)

Device success rate (100 % versus 92.8 %; p=0.37). 

Acceptable outcomes similar to those in non-BAV patients



Large cohort (n=139) of 
bicuspid aortic valve stenosis 

using the first-generation 
(Sapien [Edwards]; n=48) or 

self-expanding valves 
(CoreValve [Medtronic]; n=91).

Mean age was 78.0 ± 8.9, and 
56.1 % of patients were male 

with a mean Society of Thoracic 
Surgeons (STS) score of 4.9 ±
3.4, indicating intermediate 

surgical risk. 

The type of bicuspid aortic 
valve was available in 120 

patients; type 0 in 26.7 %, type 
1 in 68.3 %, and type 2 in 5.0 %.

Paravalvular leak ≥ grade 2 
occurred in 28.4 % of patients 
(19.6 % Sapien versus 32.2 % 

CoreValve; p=0.11). 

A new pacemaker was 
implanted in 23.2 % of patients 

(16.7 % Sapien versus 26.7 % 
CoreValve; p=0.21). 

One-year mortality was 17.5 %, 
without significant difference 
between the valves (20.8 % 

Sapien versus 12.5 % 
CoreValve; p=0.12). 

TAV-in-BAV is feasible with encouraging short- and intermediate-term clinical outcomes





7 
non-Ranomized



30 day Mortality    1 year Mortality Post op TAMG



No difference  in 
Short term mortality 

(8.3% & 9%)

Success rate

Conversion 
to open 
Surgery

No difference  in 
Long term mortality 

(18.4% & 17.8%)

PPM

Major 
Bleeding



Study limitations

Small sample sizes of the BAV cohorts 

Lack of randomization

Lack of long-term safety and durability data 

Heterogeneity of TAVI prosthesis and routes 

Heterogeneity of BAV types (functional 
bicuspid valves rather than true bicuspid disease). 

TAVI in BAV is

Feasible 
Safe & Efficacious 

In Selected patients



A 51  new-generation balloon-
expandable valve (Sapien 3)  

None had second valve 
implantation or paravalvular leak 

≥ moderate. 

PPM need  in 23.5 %, a relatively 
higher rate than in tricuspid AS. 

Less oversized devices (area 
oversizing < 10 %) tended to have 
more frequent paravalvular leak 

>mild (48%)

Less oversized devices may be a 
reasonable option because of no 
moderate or greater paravalvular 

leak was observed in this study, and 
the fact that using more oversizing 

devices may carry the risk of 
annulus rupture or aortic injury, 

However less oversized devices 
could be a potential cause of 
future deterioration in valve 

function.

Future studies can clarify the 
association of valve 

haemodynamics and selection of 
device size. 



A total of 153 TAVI 
cases performed with 

the S3 



Mean follow-up period was 41 days Retrospective observational study 



85 
patients 

Corevalve

In this cohort, BAV does 
not seem to alter 

hemodynamic changes 
when compared with its 

TAV counterparts after TAVI 
with the self-expanding 

THV 



546 pairs of patients with bicuspid and tricuspid AS   
were created for propensity matched score







Compared with tricuspid AS, TAVR in bicuspid AS was 
associated with a similar prognosis, but lower device success 

rate.

Procedural differences were observed in early-generation 
devices,

no differences were observed in new-generation devices.



CLASSIFICATION 
SYSTEMS FOR 

BICUSPID AORTIC 
VALVE DISEASE 

Sievers and 
Schmidtke; 

Dose the  BAV type affect the outcome?

higher rates of PVL 
in Sievers type 1 

morphology 
(34.2%) than in 
Sievers type 0 

(13.3%)





It was noted that the 
presence of a calcified 
raphe may impact on 
TAVI expansion and 
device apposition at 
the annulus. 

Tricommisural BAV 
type was not found to 
be associated with 
aortopathy and has 
widely been termed 
functional or acquired 
BAV disease 

There was also no 
difference in new 
permanent pacemaker 
implantation rates 
between the BAV 
subtypes. 



A multi-center study on 139 patients. 

AR grade 2+ post-TAVI was not infrequent at 

28.4% which decreased to 17.4% when CT-sizing 

and planning algorithms were used. 

This series demonstrated that pre-procedural 

MSCT imaging can minimize PVL in TAVI for BAV 

disease by more accurately sizing the annulus.

Mylotte D, Lefevre T, Søndergaard L, Watanabe Y, Modine T, Dvir D, et al. Transcatheter aortic valve replacement in 
bicuspid aortic valve disease. J Am Coll Cardiol. (2014) 64:2330–9. doi: 10.1016/j.jacc.2014.09.039



Balloon-expandable valves have greater radial force and may circularize 

the native annulus minimizing potential sites for paravalvular leaks. 

A greater incidence of PVL ≥2 with self- expanding valves (19.6% with 

Sapien XT and 32.2% with CoreValve). 

PROSTHESIS CHOICE IN BICUSPID VALVE?! 

Conversely, no significant differences between the new 

generation



Predictors for New PPM

new generation 
SAPIEN 3 

Pre-existing 
RBBB

left ventricular 
outflow tract 
calcification 

implantation 
depth defined 
as >25.5% of 

the stent frame 
below the 
annulus 

. JACC Cardiovasc Interv. (2016) 9:2200– 9. doi: 10.1016/j.jcin.2016.08.034 Balance these with the risk of THV embolization with higher implants



Female sex

Coronary ostia
height of <10 

mm

sinus of 
Valsalva 

dimensions 

severe valve 
calcification 

Balloon-
expandable THV. 

CORONARY OCCLUSION AND ANNULAR RUPTURE 

0.1-1.5 % 0.22 % 



TECHNICAL CONSIDERATIONS FOR TAVI IN BAV 

Selection of the optimal 
angiographic projection can be 
difficult due to the asymmetric 
shape of the cusps and sinus of 

Valsalva. 

Calcium distribution throughout 
the aorto-annular complex is 
frequently asymmetric, along 
with raphe resistant to pre-

dilatation and aortic root 
dilatation. 

The aortic annulus is often 
elliptical in shape, larger in size, 

and associated with a dilated and 
horizontal aorta,  further giving 

rise to difficulties in device 
positioning and expansion. 

Leaflet fusion resulting in longer 
leaflets increasing the risk of 

coronary obstruction 

Adversely affect valve 
hemodynamics and 

durability 



Balloon sizing

Balloon sizing can 
complement 

MSCT 

Especially when 
measurements fall in the 
“gray zone” between two 

valve sizes. 

It provides additional 
information and can 

help predict how 
situations such as 
severe, eccentric 
calcification may 
behave and the 

complications that can 
arise from 



WHAT IS KNOWN? Bicuspid aortic valve stenosis is often considered a relative 
contraindication to transcatheter aortic valve implantation. Initial reports have 
shown feasibility, but higher rates of paravalvular regurgitation than observed for 
tricuspid aortic valves.

WHAT IS NEW? Implantation of a new-generation device was associated with 
minimal paravalvular regurgitation and good clinical outcomes.

WHAT IS NEXT? Rates of pacemaker implantation after TAVR in bicuspid AS were 
relatively high and require further study to understand the mechanism.


