
Transcatheter Aortic Valve Implantation for Patients 

with Complex Valvular Disease:

The bicuspid aortic valve.

B Ch li MD FESC FACC FSCAIB. Chevalier, MD, FESC, FACC, FSCAI

On behalf of ICPS Valve team

Massy, FRance



• In the last five years I received research grants orIn the last five years , I received  research grants or 
speaker fees or I am/was consultant for: Abbott 
Vascular, Asahi, Astra Zeneca, AVI, Boston Scientific, 
Biotronik, Colibri, Cook, Cordis, Daichi-Sankyo, Eli-Lilly, 
Iroko, Medtronic, Terumo. I am currently minor 
shareholder & general mamager of CERC (CRO)shareholder & general mamager of CERC (CRO)



• 1 to 2% incidence, 2 to 4 times more frequent
in men (Tzemos et al. JAMA 2008; 300:1317-25.)

• Could be an heritable condition – mutation of 
gene NOTCH1 (Garg et al. Nature 2005; 437: 270-4)

Bicuspid valve 62% <70 y & 38% > 80 y



• Bicuspidy is regarded as a relative 

contraindication to TAVI due to the 

risk of uneven expansion of the 

bioprosthesis.

N t i di t d i th IFU f• Not indicated in the IFU of 

approved devices

• Exclusion criteria in clinical trials

• Thus the safety and efficacy of• Thus, the safety and efficacy of 

TAVI for this anatomic variation still 

remains unclear.



S S %• 11 patients in 3 centres – STS 4,4%
• Sapien in all pts
• Mean gradient 13 mmHg
• 2 deaths @ 30 d in TA2 deaths @ 30 d in TA
• 1 late conversion to SAVR



Study DesignStudy Design
2006                                                 2009                                                        2012 

CT-guided 
229 cases

TEE-guided
235 cases

• October 2006 – January 2012

470 hi h i k ti t ith ti t i t t d ith TAVI• 470 high-risk patients with severe aortic stenosis were treated with TAVI

• 6 patients who did not receive TAVI were excluded.

235 ti t h did t d CT l d d• 235 patients who did not undergo CT were excluded.

• The remaining 229 patients are the subject of the analysis presented here

W d li i l t i ti t ith ith t bi id• We compared clinical outcomes in patients with vs. without bicuspidy



CT Fi diCT Findings
Total: 21Total: 21

•Type 1 L-R: 16
R

•Type 1 L-N: 1

•Type 1 R-N: 1

R

L Type 1 R-N: 1

•Type 2 L-R + L-N: 3
LN

* Of 21 cases, 15 (71.4%) were not 

diagnosed as bicuspid valve by 

echocardiography



Bicuspid Valve

Witz



B li h t i tiBaseline characteristics
Bicuspid Non-bicuspid P 

Patient number 21 208

Age, years 82.0 ± 7.0 83.2 ± 6.5 0.43

Male gender 12 (57.1%) 111 (53.4%) 0.74

NYHA class III / IV 19 (90.5%) 183 (88.0%) 0.74

Coronary artery disease 10 (47.6%) 121 (58.2%) 0.35

Previous CABG 2 (9.5%) 28 (13.5%) 0.61

Peripheral artery disease 5 (23.8%) 68 (32.7%) 0.41

Cerebrovascular disease 1 (4.8%) 13 (6.2%) 0.79

COPD 5 (23.8%) 50 (24.0%) 0.98

eGFR <60 ml/min. 12 (57.1%) 124 (59.6%) 0.83

Logistic EuroSCORE, % 19.9 ± 11.9 20.1 ± 11.4 0.95



E h di hi Fi diEchocardiographic Findings
Bicuspid Non-bicuspid PBicuspid Non bicuspid P 

Patient number 21 208

Aortic valve area, cm2 0.67 ± 0.11 0.65 ± 0.14 0.56

Mean pressure gradient, mmHg 47.8 ± 18.6 48.1 ± 17.0 0.94

LVEF <40% 6 (28.6%) 54 (26.0%) 0.80( ) ( )

Aortic annulus size (TEE), mm 23.4 ± 2.7 22.5 ± 1.9 0.15

Aortic regurgitation (0-4) 0.95 ± 0.74 0.83 ± 0.70 0.47

Mitral regurgitation (0-4) 0.74 ± 0.87 0.82 ± 0.67 0.62



CT Fi diCT Findings
Bi id N bi id PBicuspid Non-bicuspid P 

P ti t b 21 208Patient number 21 208

M l i (CT) 24 7 ± 3 0 23 7 ± 1 9 0 14Mean annulus size (CT), mm 24.7 ± 3.0 23.7 ± 1.9 0.14

Short axis annulus size (CT) mm 22 7 ± 2 8 21 9 ± 1 9 0 21Short-axis annulus size (CT), mm 22.7 ± 2.8 21.9 ± 1.9 0.21

Long-axis annulus size (CT), 27 4 ± 3 1 26 4 ± 2 5 0 08g ( ),
mm 27.4 ± 3.1 26.4 ± 2.5 0.08

Long/short Diam CT ratio 1 21 ± 0 07 1 21 ± 0 08 0 89Long/short Diam-CT ratio 1.21 ± 0.07 1.21 ± 0.08 0.89



P d l Ch t i tiProcedural Characteristics

Bicuspid Non-bicuspid P 

Patient number 21 208

Edwards 11 (52.4%) 174 (83.7%) <0.01

Transfemoral 5 (23.8%) 79 (38.0%) 0.93

Transapical 3 (14.3%) 37 (17.8%)

Transaortic 3 (14.3%) 58 (27.9%)

CoreValve 10 (47.6%) 34 (16.3%) <0.01

Transfemoral 8 (38.1%) 26 (12.5%) 0.71

Transsubclavian 0 3 (1.4%)

Transaortic 2 (9.5%) 5 (2.4%)

Valve size, mm 27.8 ± 3.0 26.4 ± 2.1 0.07



Edwards Valve in bicuspidy #1



Edwards Valve in bicuspidy #2



CoreValve in bicuspidy



Cli i l O tClinical Outcomes
Bicuspid Non-bicuspid P 

Patient number 21 208

Mean pressure gradient, mmHg 10.0 ± 3.4 9.7 ± 4.1 0.78

LVEF, % 53.2 ± 15.1 54.4 ± 12.2 0.67

Aortic regurgitation ≥2 4 (19.0%) 31 (14.9%) 0.54

Aortic regurgitation ≥3 0 2 (1.0%) 0.83

Annulus rupture 0 3 (1.4%) 0.75

Valve migration 0 3 (1.4%) 0.75

Coronary occlusion 1 (4.8%) 4 (1.9%) 0.39

Major vascular complication 1 (4.8%) 9 (4.3%) 0.63

Acute kidney injury 1 (4.8%) 23 (11.1%) 0.33

New pacemaker 3 (14.3%) 15 (7.2%) 0.22



Cli i l O tClinical Outcomes
Bicuspid Non-bicuspid PBicuspid Non bicuspid P 

Patient number 21 208

Device success 21 (100%) 193 (92.8%) 0.23

30-day mortality 1 (4.8%) 17 (8.2%) 0.49

30-day combined safety point 3 (14.3%) 28 (13.5%) 0.56

ICU stay, days 4.5 ± 3.6 4.1 ± 4.2 0.70

H it l t d 8 5 ± 3 6 11 0 ± 6 2 0 08Hospital stay, days 8.5 ± 3.6 11.0 ± 6.2 0.08



C l i
CT was more sensitive than echo to detect bicuspid valve

Conclusions
• CT was more sensitive than echo to detect bicuspid valve.

• Type 1 L-R was the most common type in this cohort.

• A trend towards larger aortic annulus in bicuspid valve 

requiring larger bioprosthesis sizeq g g p

• Similar device success (Gradient, post-procedural AR) was 

achieved without increase in adverse eventsachieved without increase in adverse events.

• Although longevity of prostheses in non-circulatory 

expansion should be explored, indication of TAVI might be 

extended to this type of anatomy in the future.yp y


