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Contemporary Treatment of Heart Valve Disease

Availability of numerous therapeutic options

Expansion of the treated population Personalized treatment



Aortic Valve Implantation
Multiple Therapeutic Options

Conventional through midline 
sternotomy

Surgical through minimal incision

On pump, arrested heart 
sutureless valve replacement

Surgical apico-aortic valved 
conduit

Transaortic delivery

Transapical delivery

Transaxillary delivery

Transcarotid delivery

Transcaval delivery

Percutaneous transfemoral

Invasiveness

TAVI









Sutureless aortic prosthesis

Sorin Perceval S Edwards Intuity





31 high-risk pts
Operative mortality 13% (4/31 
pts) 



Apico-aortic conduit: a revival for selected 
high risk patients

- 42-year-old patient with severe calcification of homograft in aortic position; 
- 2° REDO operation 



Apico-aortic conduit: a revival for selected 
high risk patients

- GUCH patient with severe aortic and subaortic obstruction
- Previous Fontan operation
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Transcatheter Aortic Valve Implantation

TRANSAPICAL APPROACH



Development of TF+TA TAVI procedures vs 
SAVR since 2009

(from German Heart Report 2017) 

A first dedicated Heart Valve Unit. Eur Heart J. 2018;39(28):2612-2613. doi:10.1093/eurheartj/ehy341





Comparison between SAVR and TA TAVI

Access Surgical Surgical 

Anesthesia General / Intubation General / Intubation

Recovery time                    Long Intermediate

CPB Yes No

AoXclamp Yes No

SAVR                       TA TAVI



Current Performance Benchmarks for TA TAVI

• All-cause mortality

• Major (disabling) strokes

• New permanent pacemakers

• Mod-severe para-valvular
regurgitation

<3%

<2%

<15%

< 5%

*

* Not significantly different from TF TAVI



Hemodynamics

From all-comers NOTION RCT



Heart Team in action at the S. Raffaele
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Symptomatic AS: SAVR Risk

Low Intermediate High Extreme

NOTION

PARTNER 3
US Evolut R LR

PARTNER 2A

SURTAVI

PARTNER 1A

Corevalve US HR Corevalve US ER

PARTNER 1B

REPRISE 3
SALUS (stopped)

PORTICO IDE

Medtronic CoreValve/Evolut R

Edwards Sapien/Sapien XT/S3

Boston Lotus

Direct Flow Medical Direct Flow

Abbott Vascular Portico

PARTNER 2 S3i

UK TAVI

Any available TAVR system

2017

2018

2019

REBOOT

CHOICE

PARTNER 2 S3

Investigational devices

SOLVE-TAV

Pipeline of
TAVI Trials 
across the 
spectrum of 
aortic stenosis

SCOPE 1

Symetis Acurate Neo

SCOPE 2
NOTION 22020

2021

AS with no 
symptoms

TAVR UNLOAD

EARLY TAVR

PARTNER 2B

24 
TAVI
RCTs

Capodanno D, Leon MB. EuroIntervention 2016



>

=/>

=/>

TAVI superior 
to medical Rx

TAVI noninferior or 
superior to SAVR

TAVI noninferior 
or  superior

(TF access) to
SAVR

The Evolution of Clinical Evidence



79.9%

13.9%

High risk 
(STS > 8%)

Intermediate risk 
(STS 4-8%)

Low risk 
(STS <4%)

6.2%

STS database 2002-2010
(141,905 pts)

Courtesy of N. Piazza



Biologic or Mechanical Aortic Valve Prostheses?

J Woo et al. N Engl J Med 2017;377:1847-57.



2017 ESC/EACTS Guidelines for the Management of Valvular Heart Disease
(European Heart Journal 2017 - doi:10.1093/eurheartj/ehx391)

www.escardio.org/guidelines 25

ESC/EACTS
Guidelines

2017



Pro TAVI

Age > 75 y ; STS score >4% 
Previous cardiac surgery
Frailty / Restricted mobility
Porcelaine aorta ( or heavy calcifications)
Functioning grafts at risk with sternotomy
Chest deformities / scoliosis
Expected pt/prosthesis mismatch
Sequelae of chest radiations



ELLIPTICAL ANNULUS ASYMMETRICAL AND HEAVY
CALCIFICATION OF LEAFLETS ASSOCIATED AORTOPATHY

Challenges for TAVI

Impaired valve 
positioning and 

sealing
Ex: Bicuspid Valve

Inadequate valve 
expansion and 

impaired 
valve 

hemodynamics 

Increased risk of 
aortic

complications 
In younger patients 

persistent risk of
evolution of aortic 

dilatation



TAVI : Open Questions

• Permanent pacemaker & paravalvular 
leak rates

• Durability & leaflet thickening
• Brain damage

28



Siontis et al Eur Heart J. 2016 Dec 14;37(47):3503-3512

Paravalvular regurgitation Permanent pacemaker implantation

TAVI VS. SAVR: PARAVALVULAR REGURGITATION AND PPM









• 890 patients with interpretable CT scans were included 
(RESOLVE registry, n=626; SAVOR Registry, n=264)

• Incidence: 12%: 4% after SAVR and 13% after TAVI 
(p<0.001)

Subclinical Leaflet Thrombosis 
in Bioprosthetic Valves

Chakravarty et al. Lancet 2017



DW-MRI Lesions are frequent after TAVI
Pagnesi……Latib. IJC 2016 (221): 97-106

uCerebral emboli detected on DW MRI increase the risk of clinically overt stroke 
by 2-4 times and lead to cognitive dysfunction, depression, impaired mobility, 
dementia, and increased mortality.1-2

uThe greater the volume of DWI lesions seen on MRI the greater the long-term 
risk of cognitive dysfunction and long-term dementia.1-2

1Sacco RL, Stroke. 2013;44:00. 2Vermeer SE, Lancet Neurol
2007;6:611.



TA approach

1. Artificial chordae

2. Paravalvular leaks

3. TMVR



Take-Home Message
SAVR and TA TAVI play a complementary role in the treatment of severe AS.

SAVR is carried out in low risk pts without other characteristics that favour TAVI.

TA TAVI is a good option for candidates to TAVI who cannot be treated with 
a TF approach

The decision between SAVR and TA TAVI has to be taken by heart team 
on the basis of scientific evidences and guidelines

The TA approach has other applications in the treatment of HVD and should be
nowadays in the surgical armamentarium 


