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Options of TAVI 
access sites

Transfemoral access

Transaxillary access

Transcarotid access

Direct aortic access

Transapical access

Transcaval access



Transfemoral access

• 18 French delivery sheath

• A minimal vessel lumen diameter from the common femoral artery to 
the aortic valve of ≥ 5.5 mm

• InLine Evolut R sheath

• Require a minimal diameter ≥ 5 mm

• Intravascular Lithotripsy(IVL) to facilitate TAVI access



2020 ACC/AHA guideline for the 

management of patients with valvular heart 

disease. Circulation. (2021) 143:e72–e227



• When transfemoral TAVI is not feasible, SAVR or palliative care options should be 
included in the shared decision-making discussion
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disease. Circulation. (2021) 143:e72–e227
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Non-transfemoral alternative access

• Direct aortic access

• Transapical access

• Transaxillary access

• Transcarotid access

• Transcaval access



2021 ESC/EACTS Guidelines for the 

management of valvular heart disease



Direct aortic access

• Right antero-lateral mini-
thoracotomy at second intercostal 
space

• Direct trans-aortic TAVI through an 
upper mini-sternotomy

• Contraindication
• Thorax deformities, very short 

ascending aorta, porcelain 
aorta and the presence of a 
patent venous coronary artery 
bypass graft with proximal 
anastomosis on the ascending 
aorta



Transapical access

• Left antero-lateral mini-thoracotomy at 
the fifth intercostal space

• Only the Edwards Sapien balloon-
expandable valve and the self-
expandable Symetis valve compatible

• Contraindication

• Severely reduced left ventricular 
function,  apical thrombus
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Transaxillary access

• The proximal third of the axillary artery represents the ideal target for 
approaches

• Surgical cutdown approach

• Percutaneous approach using percutaneous closure devices

• The left axillary/subclavian artery is usually used due to the anatomy of the 
vessel

• A minimal diameter ≥ 5.5mm is usually required
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Transcarotid access

• Performed by surgical exposure of the common carotid artery
• Not fully percutaneous

• Left common carotid artery is usually preferred
• vascular access should be performed where arterial disease is the worse

• Contralateral significant common carotid artery stenosis or occlusion=> 
usually contraindication for transcarotid approach

• A minimal lumen diameter of the common carotid artery ≥5.5mm without 
>50% stenosis is required
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Transcaval access



Transcaval access

• Greenbaum at al. described the first successful human experience 
in 2014.

• Pre-procedure contrast CT to identify an ideal target site for 
crossing from the inferior vena cava to the abdominal aorta

• Infra-renal aorta

• Avoid any significant aortic wall calcification or interfering 
abdominal structures

• Caval-aortic crossing

• Right femoral vein access for caval-aortic crossing and 
transcaval heart valve delivery.

• Aorto-caval tract closing

• Occluder devices approved for PDA or intracardiac defect 
closure



J Am Coll Cardiol. (2014) 63(25 Pt A): 2795–804.





J Am Coll Cardiol. (2017) 69:511– 21.



J Am Coll Cardiol. (2017) 69:511– 21.



J Am Coll Cardiol Intv. 2022;15(9):965–975..



Transcaval access experience in VGHTC



Case 1

• Age: 58

• Gender: male

• Past medical history:

• Type 2 diabetes mellitus

• CAD s/p PCI, s/p CABG(LIMA to LAD, SVG to OM, SVG to RCA)

• TTE: 

• Trans-AV peak/mean pressure gradient: 42/21mmHg

• An aortic valve area (AVA) of 0.7 cm2

• The LVEF is 28%

• EuroScore II: 22.2%
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Coronary angiography

Patent LIMA to LAD Patent AO-SVG-OM1 graft



Carotid ultrasonography

• Heterogenous, irregular surface, plaques caused eccentric 50% diameter 
stenosis over the left CCA bifurcation. 

• Heterogenous, smooth surface, plaques caused eccentric 45% diameter 
stenosis over the right CCA bifurcation. 
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Options of 
access sites

Transfemoral access

Transaxillary access

Transcarotid access

Direct aortic access

Transapical access

Transcaval access



Astato 20 wire supported with a 0.035 CXIAmplatz goose neck snare 





Caval-aortic crossing

Cutting mode of the electrosurgery pencil with energy set to 40 W 



Caval-aortic crossing

0.035 CXI across the aorta



Caval-aortic crossing

Lunderquist extra-stiff guidewire 18 Fr dryseal sheath



CoreValve Evolut R 29 mm

Valve delivered with a 14 Fr inline sheath



Aorto-caval tract closing

10/8 Amplatzer Duct Occluder I mounted 

on an Agilis SML curl deflectable sheath

Withdraw the TAVI introducer sheath
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Aorto-caval tract closing

Horizontal deflection of the device



Aorto-caval tract closing



Case 2

• Age: 87

• Gender: male

• Past medical history:

• ESRD under regular hemodialysis

• Hypertension

• Chief complaint: chest tightness and dyspnea since last month

• TTE: 

• Mean aortic pressure gradient of 41 mmHg

• An aortic valve area (AVA) of 0.86 cm2

• STS score: 20.3%



Caval-aortic crossing



NC emerge 3.0 x 20 mm PTCA balloon



Caval-aortic crossing

Lunderquist extra-stiff guidewire +

DMS-1 14 Fr dilator

18 Fr dryseal sheath



CoreValve Evolut R 26 mm



Aorto-caval tract closing

10/8 Amplatzer Duct Occluder IAgilis SML curl deflectable sheath



Aorto-caval tract closing



JACC Cardiovasc Interv. (2019) 12:448–56.

• Fistula patency was not 
associated with overall survival (p 
= 0.37), nor with heart failure 
admissions (15% if patent vs. 23% 
if occluded; p = 0.30).



Case 3

• Age: 83

• Gender: female

• Past medical history:

• Hypertension

• Chronic kidney disease, stage 3

• Asthma 

• Chief complaint: chest tightness and dyspnea for months

• TTE: 

• Mean aortic pressure gradient of 83 mmHg

• An aortic valve area (AVA) of 0.76 cm2

• STS score: 12.4%



Aortography 18 Fr dryseal sheath



CoreValve Evolut R 26 mm



Aorto-caval tract closing

10/8 Amplatzer Duct Occluder I



Aorto-caval tract closing



• Immediate hypotension, SBP dropped to 20 
mmHg

• CVP rose to 40 mmHg

• c/w acute left to right shunting, LV 
tamponade by RV



NC emerge  6.0 x 12 mm



Tyshak II 20 x 40 mm balloon catheter



• SBP recovered  to 100 mmHg

• CVP dropped back to 10 mmHg



ST. JUDE 12 Fr sheath from RFA



Begraft 12 x 59 mm stent graft Begraft 14 x 49 mm stent graft



Post-occlusion AOG Post-occlusion IVC Angio



/

TAVI



Conclusion

• Transfemoral approaches are precluded in about 5% of TAVI patients

• Transaxillary and transcarotid accesses have been associated to similar 
outcomes to the transfemoral TAVI

• Trans-caval TAVI should be considered when all peripheral accesses are 
precluded

• Completely percutaneous, early patient mobilization

• Femoral-like ergonomics, femoral-like radiation

• Important access for TEVAR, impella, BASILICA

• Hemodynamic compromise caused by extravasation or by intolerable 
aorto-caval fistula with right ventricular failure should be treated promptly

• Aortic balloon tamponade 

• Covered stent implantation


