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Mitral Valve repair must be offered with a very
high likelihood (>95%)

Operations must be performed with extremely
low mortality and morbidity risk (<1%) 

Repair must be durable with a <1% per year
reoperation risk
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Today surgical standards



Near 100% 
probability of 

repair in 
Heart Valve 

Centers

Surgery for Degenerative Mitral Valve 
Regurgitation



“Flail” Lembo Posteriore

Pre

Post



Barlow DiseasePre

Post



Surgery for Degenerative Mitral Valve 
Regurgitation

Excellent Early and Long Term Results



Survival similar to that of the age- and sex-
matched general population

Surgery for Degenerative Mitral Valve 
Regurgitation

anterior/bileaflet prolapseposterior leafle prolapse







MITRAL, AORTIC and 
TRICUSPIDE VALVES

Right Mini-thoracotomy



Surgery vs Transcatheter Approachss
Goretex chordae

MitraClip

Annuloplasty

Valve in valve

Mitral Valve 
Implantation

… what the Future is preparing for Surgeons



Right heart catheterization suggested that coaxial positioning

within the failed tricuspid prosthesis could not be accom-

plished percutaneously. A right intercostal surgical approach

with direct right atrial puncture was used to facilitate coaxial

positioning (Figure 3). Although the transvalvular gradient

was low, there was excessive cardiac motion. Accordingly,

rapid ventricular pacing was used to reduce cardiac motion

during successful THV deployment. The patient was clini-

cally improved at a follow-up of 260 days (Table 4).

Procedural Outcomes
There were no intraprocedural deaths (Table 4). Mortality at

30 days was 4.2% (1 patient), caused by multisystem failure

after cardiac surgery. Mortality was 0% at 30 days in patients

with failed aortic surgical prostheses, 14% (1 patient) for

mitral prostheses, 0% for tricuspid prostheses, and 0% for

pulmonary prostheses. For the group as a whole, device

success was 98.6% and procedural success was 98.6%. At the

30-day follow-up, the incidence of clinical stroke was 4.2%

(1 patient). No patient developed new heart block requiring a

new permanent pacemaker. Median hospital stay was 8 days

(interquartile range, 4 to 12 days).

Valve Function
Valve function was assessed by transthoracic echocardiography

at baseline and before hospital discharge. Aortic valve-in-valve

implantation (n 10) was associated with a reduction in mean

transaortic gradient from 35.3 15.7 to 20.2 6.7 mm Hg

(P 0.01) with an increase in area from 0.73 0.32 to 1.10 0.40

cm2 (P 0.01; Table 2). In 4 patients with severe bioprosthetic

valvular regurgitation, this was decreased to none or trivial.

Mitral valve-in-valve implantation (n 7) was associated with a

reduction in mean gradient from 12.9 5.4 to 8.0 1.3 mm Hg

(P 0.29), an increase in area from 0.7 0.4 to 1.7 0.4 cm2

(P 0.20), and a reduction in regurgitation grade from severe

(n 5) to none or trivial (n 4). Pulmonary valve implantation

(n 6) was associated with a reduction in mean gradient from

36.0 15.3 to 20.7 20.0 mm Hg (P 0.10) and no detectable

regurgitation in any patient. Tricuspid valve implantation

(n 1) was associated with a reduction in mean transvalvular

gradient from 11 to 4 mm Hg and a reduction in regurgitation

from severe to trivial.

Regurgitation was assessed by TEE at the time of implanta-

tion as valvular, paravalvular (between the native valve and the

original failed prosthetic valve), or intervalvular (between the

original “outer” valve and the new “inner” transcatheter valve).

No patient had more than trivial valvular or intervalvular

regurgitation after successful valve-in-valve implantation.

Follow-Up
At the last clinical follow-up (median, 135 days; interquartile

range, 46 to 254 days), there were no additional strokes,

myocardial infarcts, major bleeds, repeat valve interventions, or

deaths (Table 4). New York Heart Association (NYHA) class

Table 2. Aortic Valve-in-Valve Implantation: Valve Characteristics at Baseline and After the Procedure

Patient

Failed Aortic

Valve Type

Failed

Valve

Size,

mm

Failure

Mode

Implanted

Valve

Size,

mm

Access

Site

Baseline

Mean

Gradient,

mmHg

Final

Mean

Gradient,

mmHg

Baseline

Area,

cm2

Final

Area,

cm2

Baseline

Regurgitant

Grade

Final

Regurgitant

Grade

8 Carpentier-Edwards 25 S & R 23 TF/TA 28 11* 1.3 2.0 4 0

9 Carpentier-Edwards 23 S & R 23 TA 31 24 0.7 1.0 4 0

10 Carpentier-Edwards 23 S 23 TA 62 27 0.6 0.9 1 0

11 Ionescu Shiley 21 S 23 TA 40 23 0.8 0.9 1 0

12 Carpentier-Edwards 25 S 26 TA 30 13 0.6 N/A 1 0

13 Carpentier-Edwards 21 S 23 TA 43 24 0.3 0.9 4 1

14 Shelhigh Superstentless 21 S 23 TA 54 16 0.4 1.1 2 0

15 Medtronic Freestyle 21 R 23 TA 8 11 N/A N/A 4 0

16 Medtronic Mosaic 21 S & R 23 TA 37 30 0.8 0.9 4 0

17 Carpentier-Edwards 23 S & R 23 TF 20 20 1.1 1.1 4 1

S indicates stenosis; R, regurgitation; TA, transapical; and TF, transfemoral.

*Subsequent rise in gradient; see main text.

Figure 4. Transcatheter valve deployed
within a surgical prosthesis (SAPIEN THV
and Carpentier-Edwards). A, Incorrect
positioning. The outflows of the surgical
prosthesis and THV are superimposed.
During balloon deployment, the prosthet-
ic struts may be splayed, allowing the
THV to embolize (as in Figure 5). B, Cor-
rect positioning. The THV overlaps the
sewing ring of the surgical prosthesis,
allowing more secure fixation.
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Transcatheter Mitral Valve Implantation 

Mitral Valve in Valve



Haevly calcified Mitral and Aortic Valve 

Transcatheter Mitral Valve Implantation 



The best imaging techniques to visualize
MA calcification is undoubtedly CT



Pre Aortic valve

Mitral valve
Final





Transcatheter Mitral Valve
Replacement Systems



Functional Mitral Regurgitation

Transcatheter Mitral Valve Implantation 
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Final result



Evolving imaging technologies



Simulation of Transcatheter
Mitral Valve Implantation

Low risk for LVOT obstruction

High risk for LVOT 
obstruction



Multimodality Imaging for TMVI



Artificial Intelligence in Cardiology Imaging

Real-time fusion of  echo and fluoroscopy



NEOCHORD Implantation
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NEOCHORD



Cardioband

Association of Cardioband and…..

Trans-catheter chordal repair

MitraClip



Equipment
▪Surgical and Cath-lab facilities
▪Angiography with 3D multimodal imaging
▪2D/3D Trans-Esophageal Echo facilities

Hybrid Operating Room



Trans-catheter
Cardiac Surgeon

Can do conventional surgery, minimally
invasive surgery, trans-catheter surgery

and therefore can choose the most
appropriate procedure for the each

patient with no bias



▪ A Minimally Invasive access is today the standard 

for Mitral Valve surgery.

▪ Over 95% surgical repair and excellent long term

results can be expected for degenerative Mitral

Valve regurgitation.

▪ Untill long-term durability and effectiveness are 

proven, transcatheter-based technology have to be 

limited to high risk patients and  heart failure

patients with a limited a life expectancy. 

▪ The maintanance of high quality decision-making

and excellent outcomes requires patients to be 

referred to highly experienced Centres. 

Conclusion


