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WHEN 
should we use an alternative access (AA)? 



Transfemoral = KING of All Access

Why is TF the favourite route? 

Outcomes
oLess invasive
oBetter outcomes than alternative routes
oEarly ambulation and early discharge rates
In Practice
oMore practical and ergonomic in the cathlab/OR
oLess radiation exposure to the operator
Guidelines

Invasiveness: 
• General Anesthesia (and 

mechanical ventilation)
• Surgical Cutdown
• Vascular/Heart lesion required 

for delivery system crossing
• Impact on other major systems 

(cerebral, respiratory, renal 
systems) or previous 
revascularisation procedures 
(grafts, stents)



Transfemoral: moving borders
• TF limitations: small artery size, extensive calcifications, severe tortuosity and combinations of 

these factors; prior endovascular stenting

Evolution of devices: low-profile delivery systems, very flexible systems Evolution of vascular closure devices and technique

Doppler-guided femoral puncture Pre-procedural planning: MSCT
Management of peripheral artery disease (balloon 
angioplasty, Intravascular lithotripsy, stenting) 

Management of potential 
complications (stents, covered 
stents)



Sawaya F. et al. Front Cardiovasc Med. 2021;22;8:739750.

Limits? Definitions? 



WHAT 
do the Guidelines recommend? 



Transfemoral = Gold Standard
- Most RCT in TAVI via TF
- Non-TF TAVI: higher mortality (access + higher comorbidity and risk)  

2021
ESC/EACTS

2020 
ACC/AHA

Otto C et al. J Am Coll Cardiol. 2021,77(4):e25–e197.
Vahanian et al. European Heart Journal, 2022,43(7):561–632



HOW OFTEN 
do we need/use an alternative route? 



Overtchouk P et al. Interv Cardiol. 2018 Sep;13(3):145-150.
Carroll JD et al. J Am Coll Cardiol. 2020;76(21):2492-2516. 
Nardi G et al. EuroIntervention. 2022;17(17):e1397-e1406. 



WHICH
access should we chose? 



Choice of Alternative Access (AA)

Ideal alternative pathway
o Percutaneous
o Conscious sedation and local anesthesia
o Favourable operating room ergonomics and adapted 

THV material 
o Similar resulsts to TF (mortality, major bleeding, stroke)

• Limited data from randomized trials comparing 
AA vs SAVR or between AA

• Direct comparison of outcomes between TF and 
AA or between AA is difficult

Severe comorbidities
Higher procedural risk

Comorbidities
PAD

 Previous CABG
Chronic respiratory 

Disease 

Local 
Expertise/Experience

Patient 
Anatomy 

(imaging)

Overtchouk P et al. Interv Cardiol. 2018 Sep;13(3):145-150.
Perrin N et al. Front. Cardiovasc. Med. 8:747583. 
Lanz J et al. EuroIntervention 2018;14:AB40-AB52 



Transseptal Access

Cribier A et al. Circulation. 2002;106(24):3006-8. 



Transapical

Transthoracic Approaches: Last Resort? 

• Stay away from the chest!
• No chest wall injury
• No entry in pleural cavity
• Rapid recovery

• Higher mortality and bleeding 
complications
• Higher baseline risk of selected 

patients
• More invasive

Transaortic
• Excellent controllability and precise THV 

positioning

• High rates of life-threatening bleeding

• Possible superiority over TA access but not 
against TF

• First alternative access described and only 
anterograde pathway

• Excellent controllability and easy valve 
crossing

• Invasive, High rate of mortality and major 
bleeding

• Inferiority to other pathways and open 
surgery in the elderly and lower-risk patients

• Progressively abandonned

Blackstone E et al. Circulation 2015; 131:1989–2000. 
Frohlich G et al. Am J Cardiol. 2015;116:1555–9. 
O’Hair D et al. Ann Thorac Surg.2018;105:484–90.



Transcarotid Access (TC)
• Surgical access: common carotid artery; 

surgical repair

• Left-side favoured for aortic root alignment; 
Right-side: unfavourable alignment if steep 
angle between annular plane and aorta axis

• CS+LA/GA: team dependent

• Fast ambulation and short hospital stay

Anatomical constraints and limiting conditions
• Min. vessel dimaeter >5.5mm
• Calcification and tortuosity, plaque at risk of 

embolization
• Contralateral evaluation (circle of Willis perfusion? ) 

Specific considerations
• Short neck
• Prior ipsilateral carotid artery intervention
• Stenosis or occlusion of contrlateral carotid 

artery or vertebral arteries
• Anticipated difficult airway

Specific complications and disadvantages
• Complications of acccess preparation (nerve injury)
• Monitoring of cerebral perfusion required (rSO2)

Overtchouk P et al. Interv Cardiol. 2018 Sep;13(3):145-150.
Perrin N et al. Front. Cardiovasc. Med. 8:747583. 
Lanz J et al. EuroIntervention 2018;14:AB40-AB52 



• Similar outcomes to TF access in terms of mortality and morbidity in some 
trials 

• French TAVI registry: 314 patients, Sapien 3, procedural success of 97%. 
• At 30-days: major bleeding: 4.1%, stroke or TIA :1.6% , mortality: 3.2%. 

• Propensity-matched scoring between TC and TAx 
One-month mortality, one-month stroke/TIA and one-year mortality are similar with 
TAx-TAVR and TC-TAVR.
Minor bleeding and main access haematoma were significantly more frequent with the 
TC access. 

Overtchouk P et al. JACC Cardiovasc Interv. 2019;12(5):413-419.
Debry N et al. EuroIntervention. 2020;16(10):842-849.



Trans-subclavian/transaxillary Access (TS/TAx)

• Surgical or percutaneous
• Specific technique for percutaneous 
(Doppler, safety wire,…)

• Left-side preferred
• CS+LA/GA: team dependent

Anatomical constraints and limiting conditions
• Min. vessel dimaeter: 5.5mm (ratio sheath 

area/artery area <1.63)
• Calcification (take-off), tortuosity, angulation with 

aortic arch

Specific considerations
• Patent internal mammary atery graft (not absolute CI)
• Pacemaker
• Anatomical variants of aortic arch and course of brachial 

plexus

Specific complications and disadvantages
• More delicate vessel (more thin and elastic), more 

prone to complications (dissection, rupture)
• Risk of bleeding (manual compression ineffective)
• Risk of brachial plexus lesion

Overtchouk P et al. Interv Cardiol. 2018 Sep;13(3):145-150.
Perrin N et al. Front. Cardiovasc. Med. 8:747583. 
Lanz J et al. EuroIntervention 2018;14:AB40-AB52 



• Small propensity-matched comparison (TS: n=141 vs TF: n=141): 
Similar rates of 2-y survival (74% vs 73,7%, p=0,78), major vascular complications (5 
vs 7,8%, p=0,33) and life-threatening bleeding complications (7,8 vs 5,7%, p=0,48).
• Propensity score matching in STS/ACC TVT Registry: 
TAx access had lower 30-day mortality (5.3% vs. 8.4%; p < 0.01), shorter lengths of 
intensive care unit and hospital stay, but a higher stroke rate (6.3% vs. 3.1%; p < 0.05) 
compared with TA and TAo access.
• Meta-analysis:

• increased risk of stroke compared with the transfemoral approach (OR: 1,53, 
95%CI: 1.05-2.22) 

• not associated with an increased risk of 30-day death, bleeding, or vascular 
complication when taking into account the confounding factors

• Fully perctuaneous technically feasible and safe :  
Results percutaneous (100 patients): 30-d mortality 6%, 1-y mortality 15%, no 
major bleeding or stroke.

Petronio A et al. J Am Coll Cardiol. 2012;60(6):502-7. 
Dahle T et al. JACC Cardiovasc Interv. 2019;12(7):662-669.
Faroux L et al. J Am Heart Assoc. 2020;9(19):e017460.
Schäfer U et al. Int J Cardiol. 2017;232:247-254.



Transcaval Access

• Experimental? : expert centers : inelegible for any 
other access, compatible anatomy

• Ergonomics of the TF access
• Large introducer sheath size
• Life-threatening/major bleeding, compatible 

anatomy (calcifications), use of occluder device, 
experience and skills

• First results: high rate of Life-threatening/major 
bleeding

• Encouraging Recent data



• First experience: high rate of Life-threatening/major bleeding
• successful in 99 of 100 patients. 
• Access closure (nitinol cardiac occlude) in 98 of 99 patients; 1 covered stent. 
• Inpatient survival: 96%, 30-day survival: 92%. 
• VARC-2 life-threatening bleeding: 7% 
• Modified VARC-2 major vascular complications possibly related to transcaval access : 13%

• Encouraging Recent data 

o A Propensity-Weighted Analysis: 8 experienced centers - STS/ACC TVT between 2017 
and 2020.
• Transcaval TAVR : lower rates of stroke and similar bleeding compared with Tax
• Both approaches had more complications than TF

o 50 patients in 5 European centers
• mean age of 78.7±8.0 years 
• high surgical risk profile (median STS risk score 6.1%, interquartile range 3.0-11.2%). 
• transcaval access successful in 49 out of 50 patients 
• device success in 94% of cases
• Closure of the caval-aortic puncture site successful in all cases without need for emergent 

surgery. 
• 1 additional sealing of the aortic puncture site with a covered stent one day post TAVI due to a 

gradual haemoglobin drop
• VARC-2-defined life-threatening bleeding 4%
• Major vascular complications possibly related to transcaval access 10% Greenbaum A et al. J Am Coll Cardiol. 2017;69(5):511-521. 

Lederman R et al. JACC Cardiovasc Interv. 2022;15(9):965-975.
Costa G et al. EuroIntervention. 2020;15(15):e1319-e1324



Algorithm for alternative approach selection



HOW
should we perform an alterntive access? 



How?

• Careful selection – Pre-Procedural Imaging (MSCT)
• Technique: as we learned from TF
• Contralateral/ipsilateral Safety wire
• Careful Closure
• Angioplasty balloon, covered stent ready-for-use
• Secondary vascular access: radial access (?) (less 

complications, less stroke but crossover more 
challenging)

• Heparin reversal
• Surgical access if necessary 
• Plan B (bail-out option in mind, surgery team)

Wilkins B et al. Structural Heart 2021;5:79-84



CONCLUSION
• TF is to remain the favorite access 
• Evolution of techniques and expertise allows more TF cases
• Pre-procedural imaging assessment by MSCT is key
• Selection of alternative routes depends mostly on the 

anatomy, patient characteristics and expertise
• More data needed on AA but TC and TAx show good results, 

Tcaval needs more data
• Less invasive access the better (fully percutaneous program?)



THANK YOU





Clinical Cases



Hella jean









Back-up slides
Anatomically subclavian artery 
(SCA) is defined from its origin 
to the lateral edge of the first rib. 

The axillary artery is anatomically 
defined by the lower
margin of the first rib proximally 
and lateral edge of the
teres major muscle distally. 

The ideal site for percutaneous 
axillary access is its first segment, 
just proximal to the thoracoacromial 
branch. 
This site is chosen based on invariant 
position and absence of overlying nerves 
or veins. Besides this, some authors 
argue that, in this position, the axillary 
artery could be easily manually 
compressed against the second rib.
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