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The Future of Surgery !
Ablation over excision

Image-guided over direct vision
Reconstruction without suturing

Access via natural orifice or blood vessel over incision



Henning Anderson

Clinical Problem:

How can you

replace an aortic

valve without

opening the chest?



Henning Anderson and Michael Mack

Clinical Problem:

How can you

replace an aortic

valve without

opening the chest?

In the right framework as

defined by Michael Mack:
Image-guided over visual

Reconstruction without suturing
Access via blood vessel over incision



Anderson Valve 1992



Anderson Patent 1995



April 16, 2002

Percutaneous Transcatheter Implantation of 

an Aortic Valve Prosthesis for Calcific Aortic 

Stenosis 
First Human Case Description 

Alain Cribier, MD; Helene Eltchaninoff, MD; Assaf Bash, PhD; 

Nicolas Borenstein, MD; Christophe Tron, MD; Fabrice Bauer, MD; 

Genevieve Derumeaux, MD; Frederic Anselme, MD; François 

Laborde, MD; Martin B. Leon, MD 

AHA; Nov, 2002Conclusions — Nonsurgical implantation of a prosthetic heart valve can be 

successfully achieved with immediate and midterm hemodynamic and clinical 

improvement.

Circulation 2002; AHA Abstract Presentation

10 Years from

Invention to First in 

Man

First in Man by Allan Cribier



TAVI market penetration in Germany

Falk V Circulation 2014

Isolated aortic valve implantation
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AQUA Data 2013

In 2013 for the

first time the

number of TAVI 

exceeded

SAVR!

Courtesy N. Röder, Münster



Leon MB et al. 
N Engl J Med 2016;374:1609-1620

Reardon MJ et al. 
JAMA Cardiol 2016; e-pub ahead of print 

Thourani VH et al. 
Lancet 2016;387:2218-2225

Søndergaard L et al. 
Circulation Intv 2016;e-pub ahead of print

Rosenhek L et al. 
Eur Heart J 2012

Möllmann H et al. 
Clin Res Cardiol 2016

TAVI similiar/better than SAVR in IR patients…

PARTNER 2B
intermediate risk

TAVI similar to SAVR

CoreValve US Pivotal
STS < 7%

TAVI: better survival

PARTNER Sapien 3
intermediate risk

TAVI superior to SAVR
for composite

endpoint
NOTION trial

TAVI similar to SAVR
for composite endpoint
at 2 years

STS/ACC
TVT registry

STS (TAVI) 6.69%
in-hospital mort. 4.1%

AQUA registry
2013

TF-TAVI better
in low-/intermediate
risk



TAVI – TF access

Image-guided over visual
Reconstruction without suturing

Access via blood vessel over incision



Leon MB et al. 
N Engl J Med 2016;374:1609-1620



Reardon MJ et al. 
JAMA Cardiol 2016; e-pub ahead of print 



Thourani VH et al. 
Lancet 2016;387:2218-2225

TAVI superior to SAVR for:

death, p = 0.0003
stroke, p = 0.0038
composite endpoint, p < 0.001



TAVI: access routes in real life: 2014 80% TF



Femoral access @ DHZB

Current

Practice:

>90% TF



Femoral access devices

most TAVI procedures will be TF

if surgical involvement is defined by

alternative access

->

we give up 90% of the cake...



From a surgeons perspective:

▪ Will there be any conventional AVR cases left?

▪ Maybe a few mechanical valves?

▪ Or not even that because of VinVinVinV...?

▪ But there is root abscess and endocarditis... 

▪ Do I finally need to become a cardiologist?



There is no other solution:

We must master transfemoral access!

From a surgeons perspective:



Femoral access complication rate

Walther T, GARY-Registry: JACC 2015

Femoral access site complications are still an issue! 

Major Vascular Complication

 Mortality HR 3.5, CI95 

1.5-8.4, p = 0.005



Determinants of Vascular Complications

▪Access device

▪Access site

▪Access approach

▪Access closure

▪Handling of complications



Femoral access devices



Femoral access devices

Marketing example: Edwards eSheath for Sapien 3 – 16F?



Femoral access devices

Example: CoreValve InLine Sheath – 14F?



Femoral access site

The good ... The bad...



Femoral access site

Imaging is key...

The good ... The bad...



Femoral Access

„Blind“ puncture



Femoral Access

„Blind“ Puncture



Femoral Access

„Blind“ puncture

XFirst puncture



Femoral Access

„Blind“ puncture

Pro:

- Quick and dirty; 

direct acces

Puncture Site X



Femoral Access

„Blind“ puncture

Con:

-„Blind“ Bifurcation

Occlussion

- No back-up wire

X



Femoral Access

„Blind“ puncture

Con:

-„Blind“ Bifurcation

Occlussion

- No back-up wire

- Amount of contrast

for control
X



Femoral Access

Cross over puncture



Femoral Access

Cross over puncture



Femoral Access

Cross-over puncture

X First puncture



Femoral Access

Cross-over puncture

X X First puncture

Second:

Image guided

puncture

Pro:

- Image guided puncture

IMA-Catheter



Femoral Access

Cross-over puncture

X X First puncture

Pro:

- Image guided puncture

- Less contrast

IMA-Catheter

Second:

Image guided

puncture



Femoral Access

Cross-over puncture

X X First puncture

Con:

- Extra step

- No back-up wire

IMA-Catheter

Second:

Image guided

puncture



Femoral Access

Ipsilateral

back-up puncture



Femoral Access

Ipsilateral second puncture



Femoral Access

Ipsilateral

back-up puncture

X First puncture



Femoral Access

X First puncture

X

Pro:

- Image guided puncture

Second:

Image guided

puncture

Ipsilateral

back-up puncture



Femoral Access

X First puncture

X

Pro:

- Image guided puncture

- Mini contrast

Second:

Image guided

puncture

Ipsilateral

back-up puncture



Femoral Access

X First puncture

X

Pro:

- Image guided puncture

- Mini contrast

- Back-up wire Second:

Image guided

puncture

Ipsilateral

back-up puncture



Femoral Access

X First puncture

X

Con:

- Extra puncture

- Potential trapping of

closure devices

Second:

Image guided

puncture

Ipsilateral

back-up puncture



Safe access site closure (small holes)



48

Safe access site closure (small holes)



49

Safe access site closure (large holes)



Safe access site closure



Safe access site closure



Bail-out options

Iliac occlusion

->

stenting or surgical repair

(Ipsilateral)



Bail-out options

Iliac occlusion

->

stenting or surgical repair

(Contralateral)

Be aware of steep

bifurcation



Bail-out options

Rescue balloon

in abdominal aorta

->

stenting or surgical repair



“Transcatheter Fellow” – a new profession?

“classic”

interventional cardiology

“classic”

cardiac surgery

the cardiovascular world used to be simple...



“Transcatheter Fellow” – a new profession?

TF-AVI TA-AVI

cardiac surgery

interventional cardiology



transfemoral AVI

interventional cardiology

transapical AVI

cardiac surgery

TAVI 

Fellow

“Transcatheter Fellow” – a new profession?



A new profession = “classic” specialization?

• specialized

interventional cardiologists + cardiac surgeons

New subdiscipline

within the two classic CV professions (cardiology/surgery) 



Future independent valve interventionalist ?

A truly NEW future profession

independent from classic  CV departments

a new animal called ?

• Transcatheter Fellow

• Valve Interventionalist

• Percutaneous surgeon

• ...

• TAVI;
TF, TA, TS, TAo..

• transcatheter MV:
MitraClip, NeoChord, Mitralign,

Cardioband, T-MV replacement?...

• Competence in Imaging

• New procedures ???...



TAVI is mostly not happening “at home”

go where the hype is...

do not stay restricted to YOUR own society meetings



TAVI: “Political environment”

“Heart Team” –

catchword for talks or real life?

• initial TAVI collaboration was mainly driven by:

large sheath diameters -> surgical cutdown

relatively high complication rates -> surgical bail-out

• based on the SYNTAX experience a true Heart Team developed in 

some centers

• the idea of a Heart Team became increasingly popular over the last 

years to offer best patient care

• Heart team Class 1 recommendation in ESC/EACTS GL’s



TAVI G-BA regulations -> Team mandatory



TAVI: “Political environment”

The future of the “Heart Team”:

the idea will only survive if both team partners are equally 

involved (same profit):

• “fair” 50/50 distribution of cases (first operator)

• joint budget

• ideal scenario: „multidisciplinary transcatheter unit“



TAVI: “Political environment”

The future of the “Heart Team”:

• A “sleeping” cardiac surgeon on “stand-by” present during 

TAVI procedures can NOT be considered a “Heart Team”

surgeons need to be 

actively involved



Living the Team idea: cross-training !

surgeon:

“AngioSeal”

interventionalist:

“skin-sutures”

“cross-trained” TF case

same principle for

“cross-trained” TA cases



SAVR via full sternotomy is becoming a “no seller”

Cannot compete with (TF) TAVI



Low Risk Trials start enrolling
TF TAVI 

▪ Reality now  intermediate risk TAVI

Reality soon  low risk TAVI

▪ Dramatic decline of AVR cases to be expected



TF TAVI train is leaving the station: 

Last chance to get on board now...



Thank You!

© Backa


