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TAVR alternative Access:
Evolution and Current Practice

Abdelnour MW et al. Front. Cardiovasc. Med. 2024, 11:1437626 
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Figure  5.  Change  in  number  of  TAVI procedures  over  time.

Figure  6.  Change  in use of local  and  general  anaesthesia  for

iliofemoral  TAVI  procedures  over  time  in TAVI  patients  (n = 84,783).

*Based  on data  from 224  patients.

nary  surgery  do  not  include  some  additional  comorbidities

such  as  frailty, cirrhosis,  porcelain  aorta  and  hostile  chest.

There  is  undeniably  a  shift  in TAVI  use towards  patients  with

lower  surgical  risk;  however, this  is not  necessarily  associ-

ated  with  shift  toward  younger  patients,  because  AS  remains

a pathology  of elderly  subjects.

Over  time,  preprocedural  NYHA  functional  status  III  or  IV

became  less  prevalent,  in favour  of  class  II.  We  can  specu-

late  that  TAVI is being  proposed  earlier  in  the  management

of patients  with  severe  AS.  In addition,  in  accordance  with

recent  European  guidelines,  TAVI  is no  longer  recommended

in patients  with  severe  comorbidities  when  intervention  is

unlikely  to improve  quality  of  life  or  prolong  survival  beyond

1 year  [1].

The  trend  is towards  a  more  simplified  TAVI  procedure.

Two  major  shifts  involve  anaesthesia  and  vascular  access.

Figure  7.  Change  in use of access  sites  over  time.  *Based  on data

from 224  patients.

Figure  8.  Rate  of in-hospital  pacemaker  implantation  over  time.

The rate  of local  anaesthesia  for  the  femoral  approach  was

50.8%  in 2010,  reaching  94.6%  in 2021.  Alternatives  to  the

femoral  approach  have  changed  considerably, with  nearly

complete  disappearance  of apical  and  transaortic  access  and

progression  of the  carotid  approach,  which  is a  French  par-

ticularity.  The  femoral  approach  continues  to progress,  at

a level  similar  to those  reported  in other  registries  (6,7).

Femoral  TAVI is becoming  a  ‘‘stent-like’’  procedure.

Yearly  mortality  declined  dramatically. In-hospital  mor-

tality decreased  from  10.1%  in 2010  to  2.2%  in 2019;  30-day

mortality  from  10.0%  in  2010  to  2.7%  in  2019;  and  1-year

mortality  from  22.0%  in 2010  to  11.0%  in 2018,  similar  to the

rates  reported  in German  and  US  registries  [6,7]. Of  note,  1-

year  mortality  rates  for  2019  to  2021  are  not  available  (data

extracted  only  from  SNDS).  The  reduction  in  mortality  rate

over time  could  primarily  be attributed  to the  lower  risk  pro-

file  of TAVI patients,  progression  of  implantation  techniques

and better  preprocedural  cardiac  tomography  assessment.

Permanent  pacemaker  rates  did  not  differ  from  those  in

the early  TAVI experience,  but  remained  stable  and  similar

to those  in  the  German  registry  [6]. Linkage  with  SNDS  makes

it possible  to  count  new  permanent  pacemakers  accurately

as these  data  are  not  declared  by  the centres.
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Femoral Access



Abords hostiles: quelles options ?

Abdelnour MW et al. Front. Cardiovasc. Med. 2024, 11:1437626 



1.

Abords hostiles: quelles options ?

Abdelnour MW et al. Front. Cardiovasc. Med. 2024, 11:1437626 



Pourquoi challenger la voie fémorale ?

✓ Eviter l’AG

✓ Installation plus pratique en salle de KT

✓ Moins d’irradiation pour l’opérateur

✓ Prothèses TAVI plus adaptées à la voie fémorale

✓ Meilleur pronostic neurologique que les voies non-fémorales (pas de RCT)



Risque d’AVC post-TAVI selon la voie d’abord

Studies (n=16)
without propensity-score matching

Studies (n=4)
with propensity-score matching

Favor Femoral
RR=2.28

Favor Femoral
OR=1.53

Femoral Vs Subclavian/Carotid Arterial Access Route for TAVR

Faroux L et al. J Am Heart Assoc. 2020

Systematic Review & Meta-analysis



Bansal A et al. J Am Coll Cardiol Intv 2021;14:2572–2580 

TAVI non fémoral
(n=2538)

TAVI fémoral + angioplastie périphérique
Chez les patients artéritiques (n=2669)

Pronostic du TAVI fémoral chez les patients artéritiques ?

US Nationwide Database, 2016-2017 

TAVI fémoral + angioplastie périphérique Vs. TAVI non fémoral

In-hospital



TAVI non fémoral
(n=2538)

TAVI fémoral + angioplastie périphérique
Chez les patients artéritiques (n=2669)

US Nationwide Database, 2016-2017 

TAVI fémoral + angioplastie périphérique Vs. TAVI non fémoral

Bansal A et al. J Am Coll Cardiol Intv 2021;14:2572–2580 

In-hospital

Pronostic du TAVI fémoral chez les patients artéritiques ?



TAVR in patients with PAD: The Hostile registry 
Patients (n=1707) with PAD and hostile femoral access undergoing TAVR

(TFA impossible, or possible only after percutaneous treatment)

Trans-axil+++/carotid

TF + Percut TT

Palmerini T et al. J Am Coll Cardiol Intv 2023;16:396–411.



Pourquoi challenger la voie fémorale ?

Outils permettant de le faire en sécurité



Ballon de Lithotripsie Intra-vasculaire

Transformation d’une énergie électrique en énergie mécanique
 
Modification architecturale de la plaque calcifiée:
• Micro-fractures calcaires 
• Amélioration de la compliance du vaisseau 
• Pas de lésion vasculaire
• Pas d’embolisation

DIAMETER 
(mm)

LENGTH 
(mm)

Max Pulse 
Count 

GUIDEWIRE 
COMPATIBIL

ITY (in)

SHEATH 
COMPATIBILI

TY

WORKING
LENGTH 

(cm)

3.5-6.0 60 300 0.014 6F 110

6.5-7.0 60 300 0.014 7F 110



Shockwave IVL System Components

• The Shockwave IVL System consists of an IV pole-mountable generator, a connector cable, and a catheter that houses an array of lithotripsy emitters 
enclosed in an integrated balloon.

IVL 

Generator

COMPACT & 

RECHARGABLE 

Portable, IV-pole Mountable 

Battery-Powered

No External Connections

IVL Connector 

Cable

SIMPLE & QUICK

Smart Magnetic 

Connection

Push-Button Activated

IVL Catheter

INTUITIVE & SAFE

OTW System

Any .014” Guidewire

Standard PTA Technique

180 Lithotripsy Pulses

Integrated PTA 
Balloon

Lithotrips
y Emitters



Di Mario C, Eur Heart J 2018



Di Mario C, Eur Heart J 2018



Nardi G et al. EuroIntervention 2022 17:e1397-e1406

N=108 pts (2018-2020)
> 90% Iliaques Externes et/ou primitives 
Diam. min= 4.6±0.9 mm; 318° of calcium arc
Succès de délivrance du TAVI: 100%



2016        2017       2018          2019     2020

%

Nardi G et al. EuroIntervention 2022 17:e1397-e1406





Comment sélectionner les patients ?

Sawaya FJ et al. Front Cardiovasc Med. 2021

Min MLD Circumf. of calcif

Lenght of vessel calcif

Circumf. of calcif

Shockwave-facilitated TF-TAVR is considered in case of:

For calcified stenosis < 20 mm lenght:

• 100% calcified circumference with minimun diameter ≥ 4mm

• 75% calcified circumference with minimun diameter ≥ 3mm

For more diffuse calcified stenosis > 20 mm lenght:

• 100% calcified circumference with minimun diameter ≥ 4.5mm

• 75% calcified circumference with minimun diameter ≥ 3.5mm

Algorithme de Copenhague



IVL en pratique 

Ballons NC de 6, 7 ou 8 mm 
(Mustang, Charger, Z-Med)

V14 300cm

Ballon M5 7mm

0,035 stiff type back-up meier  

Sawaya FJ et al. Front Cardiovasc Med. 2021



Voie principale Fem G 16F (2 Proglides)
Voie secondaire Fem D 6F
Ballon SHOCKWAVE M5 (7x60mm): 300 imp
Post-dilatation au ballon NC 7mm
Evolut R 34

Ballon 
SHOCKWAVE M5  

(7x60mm):
300 imp

Post-dilatation au 
ballon NC 7mm

Patient #1: Facilited TF-TAVR



Patient #2: Shockwave-assisted TF TAVI 

Restenose intrastent calcifiée de l’iliaque Ive D Ballon SHOCKWAVE 
M5  puis Ballon NC 



CT Scan: Voie basse 
Droite Gauche

Patient #3



Angioplastie Ballon Shockwave 
(8 et 7mm) – 300 impulsions

Angioplastie ballon NC 
(8 et 7mm)

Montée Dilatateur long (30cm) de 16 puis 18mm 

Procédure (1)Patient #3



Dilatateur long  16 puis 
18F

Résultat final

Patient #3 Procédure (2)
CDS Evolut FX 29

Résultat final



Avant Après

Angioplasties au ballon seul de tailles croissantes

Right Left

Patient #4: Facilited TF-TAVR



Abords hostiles: Multiples phénotypes

Patient #5 Patient #6



Anatomies et abords hostiles: quelles options ?

Based on institutional Preference:
Patients anatomical assessment & Heart Team discussion

Case by Case approach

VS.

Abdelnour MW et al. Front. Cardiovasc. Med. 2024, 11:1437626 



Wilkins et al. Structural Heart, 2020

Transaxillary access for TAVR

Figure 1: Axillary artery course and relationships 1 
 2 

 3 
 4 
 5 
Parts of the axillary artery: Part 1 extends from the outer border of the first rib to the medial border of the 6 
pectoralis minor muscle and has one branch, the highest thoracic artery. Part 2 runs behind the pectoralis minor 7 
muscle and has two branches, the thoracoacromial proximally and the lateral thoracic artery distally. Part 3 runs 8 
from the lateral border of this muscle to the beginning of the brachial artery and it gives three branches, the 9 
subcapsular, the posterior and the anterior circumflex humeral arteries. An inelastic fascia, the medial brachial 10 
fascial compartment, extends from the humorous and surrounds the neurovascular structures. 11 



Patient #7 Left Percutaneous Trans-Axillary Access

Axillaire/ss clav. G 



JTCVS Techniques 2023;21:45-55 

JTCVS Techniques 2023;21:45-55.
Ann Thorac Surg 2020;110:1892-7.
EuroIntervention 2020;16:842-849.
Cardiovasc Revasc Med. 2021, 33:20-25. 

Trans-axillaire/sous clavière vs. Trans-Carotide ?

Tendance à moins d’AVC avec la voie carotidienne ? 

Pas de RCT



Yearly Trends in alternate access use for TAVR
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Figure  5.  Change  in  number  of  TAVI procedures  over  time.

Figure  6.  Change  in use of local  and  general  anaesthesia  for

iliofemoral  TAVI  procedures  over  time  in TAVI  patients  (n = 84,783).

*Based  on data  from 224  patients.

nary  surgery  do  not  include  some  additional  comorbidities

such  as  frailty, cirrhosis,  porcelain  aorta  and  hostile  chest.

There  is  undeniably  a  shift  in TAVI  use towards  patients  with

lower  surgical  risk;  however, this  is not  necessarily  associ-

ated  with  shift  toward  younger  patients,  because  AS  remains

a pathology  of elderly  subjects.

Over  time,  preprocedural  NYHA  functional  status  III  or  IV

became  less  prevalent,  in favour  of  class  II.  We  can  specu-

late  that  TAVI is being  proposed  earlier  in  the  management

of patients  with  severe  AS.  In addition,  in  accordance  with

recent  European  guidelines,  TAVI  is no  longer  recommended

in patients  with  severe  comorbidities  when  intervention  is

unlikely  to improve  quality  of  life  or  prolong  survival  beyond

1 year  [1].

The  trend  is towards  a  more  simplified  TAVI  procedure.

Two  major  shifts  involve  anaesthesia  and  vascular  access.

Figure  7.  Change  in use of access  sites  over  time.  *Based  on data

from 224  patients.

Figure  8.  Rate  of in-hospital  pacemaker  implantation  over  time.

The rate  of local  anaesthesia  for  the  femoral  approach  was

50.8%  in 2010,  reaching  94.6%  in 2021.  Alternatives  to  the

femoral  approach  have  changed  considerably, with  nearly

complete  disappearance  of apical  and  transaortic  access  and

progression  of the  carotid  approach,  which  is a  French  par-

ticularity.  The  femoral  approach  continues  to progress,  at

a level  similar  to those  reported  in other  registries  (6,7).

Femoral  TAVI is becoming  a  ‘‘stent-like’’  procedure.

Yearly  mortality  declined  dramatically. In-hospital  mor-

tality decreased  from  10.1%  in 2010  to  2.2%  in 2019;  30-day

mortality  from  10.0%  in  2010  to  2.7%  in  2019;  and  1-year

mortality  from  22.0%  in 2010  to  11.0%  in 2018,  similar  to the

rates  reported  in German  and  US  registries  [6,7]. Of  note,  1-

year  mortality  rates  for  2019  to  2021  are  not  available  (data

extracted  only  from  SNDS).  The  reduction  in  mortality  rate

over time  could  primarily  be attributed  to the  lower  risk  pro-

file  of TAVI patients,  progression  of  implantation  techniques

and better  preprocedural  cardiac  tomography  assessment.

Permanent  pacemaker  rates  did  not  differ  from  those  in

the early  TAVI experience,  but  remained  stable  and  similar

to those  in  the  German  registry  [6]. Linkage  with  SNDS  makes

it possible  to  count  new  permanent  pacemakers  accurately

as these  data  are  not  declared  by  the centres.
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Carotid Access



Nombreuses questions en suspens ?

• Trans Axillaire vs. Trans Carotide ?

• Trans Axillaire percutanée vs. Chirurgicale ?

• Coté droit ou Gauche ?

• Quelle prothèse pour les voies hautes ?

• Etc…

 



Anatomies et abords hostiles: quelles options ?

Based on institutional Preference:
Patients anatomical assessment & Heart Team discussion

Case by Case approach

Abdelnour MW et al. Front. Cardiovasc. Med. 2024, 11:1437626 



Patients (n=1707) with PAD and hostile femoral access undergoing TAVR
(TFA impossible, or possible only after percutaneous treatment)

TF+ Percut TT

Transthoracic (Apic/Aort)

Trans-axil+++/carotid

TAVR in patients with PAD: The Hostile registry 

Palmerini T et al. J Am Coll Cardiol Intv 2023;16:396–411.



High risk 
SAVR

Anatomies et abords hostiles: quelles options ?

Vs.

Abdelnour MW et al. Front. Cardiovasc. Med. 2024, 11:1437626 



• Nombreux phénotypes d’abords hostiles +++

• Apprécier les possibilités de challenger la fémorale:

 - Bien étudier le scanner pre-TAVI ++

 - Utiliser les outils modernes (IVL)

 - Anticiper les complications (guide de sécurité, stent couvert, être bien entouré…)

• Ne pas être dogmatique, savoir envisager une voie alternative haute qui dépendra 

de l’évaluation anatomique du patient et des habitudes locales (axillaire ou carotide).

Merci !
cedric.delhaye@chu-lille.fr

TAVI & abords complexes
Take Home Message 
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