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Advantages of mitral valve repair 

vs

mitral valve replacement 

• preservation of left ventricular function

• Improved freedom from endocarditis, thromboembolism, and from 

anticoagulant-related hemorrhage

• improved survival.

For these reasons, valve repair is preferred to valve replacement in 

patients with degenerative mitral valve disease.

Gillinov AM. Durability of mitral valve repair for degenerative disease. J Thorac Cardiovasc Surg. 

1998;116:734-43.  2. Suri RM. Survival advantage and improved durability of mitral repair for 

leaflet prolapse subsets in the current era. Ann Thorac Surg. 2006;82: 819-26. 



Factors associated with type of mitral valve surgery





Unadjusted survival after mitral valve repair (blue) or 

replacement (red) compared with age and sex-matched

US population (dot-dash curves). 



Survival in propensity-matched patients having repair (blue) or 

replacement (red) compared with unmatched patients having repair 

(orange) or replacement (black).



Survival in propensity-matched patients having repair 

(blue) or replacement (red) compared with age-sex–

matched US population (green).



Reoperation in propensity-matched patients after mitral 

valve repair (blue), replacement with bioprosthetic valve 

(red), or replacement with mechanical valve (black). 



• Over the years MV repair has progressively taken over with 

respect to MV replacement

• Survival, however, seems to be similar once you adjust for 

clinical features (balancing scores)

• Late reoperation is still an issue both in MV repair and in 

MV replacement with bioprostheses



Two different issues:

1. What is the gold standard in primary MV repair

2. What is the role of patient selection



The progressively evolving field 

of MV repair
• Minimally invasive surgery 

• ministernotomy

• minithoracothomy

• Robotic surgery

• Transcatheter transfemoral approaches
• Mitraclip & co.

• Transcatheter valves

• Transcathether transapical approaches



The progressively evolving field of MV repair

Minimally invasive surgery has revolutionized 

many facets of surgical practice over the past few 

decades, including a range of procedures in 

cardiac surgery.

Ann Cardiothorac Surg. 2013 Nov; 2(6): 693–703.

10.3978/j.issn.2225-319X.2013.11.08

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3857001/
http://dx.doi.org/10.3978/j.issn.2225-319X.2013.11.08


The importance of patient selection:

how to choose among all these options?

• Minimally invasive surgery 
• ministernotomy

• minithoracothomy

• Robotic surgery

• Transcatheter transfemoral approaches
• Mitraclip & co.

• Transcatheter valves

• Transcatheter transapical approaches



4 events 8 events











Stroke



Aortic dissection



“In patients with mitral valve disease, minimally invasive surgery

may be an alternative to conventional mitral valve surgery

(Class IIb), given that there was:

1. Comparable short-term and long-term mortality (level B)

2. Comparable in-hospital morbidity (renal, pulmonary, cardiac

complications, pain perception, and readmissions) (level B)

3. Reduced sternal complications (0% vs 0.3%), transfusions

(1.5 vs 3.5 RBC units), postoperative atrial fibrillation (18% vs

22%), duration of ventilation, and ICU and hospital length of

stay (level B).”



“However, this should be considered against the increased risk of:

4. Stroke (2.1% vs 1.2%) (level B)

5. Aortic dissection (0.2% vs 0%) (level B)

6. Phrenic nerve palsy (3% vs 0%) (level B)

7. Groin infections/complications (2% vs 0%) (level B)

8. Prolonged cross-clamp time, cardiopulmonary bypass

time, and procedure time (level B).”



Mortality



Stroke



All studies

High-quality

studies





Periop. mortality

Periop. stroke



0.0-9.1% for conversion to non-robotic surgery

106±22 to 188.5±53.8 min for CPB time

79±16 to 140±40 min for cross-clamp time 

0.0-3.0% mortality

0.0-3.2% myocardial infarction

0.0-3.0% permanent stroke, 

0.0-5.0% reoperations for bleeding

1.5-5.4% for early repair failure

81.7-97.6% no or trivial mitral regurgitation before discharge

DURABILITY?





Posterior leaflet

Anterior leaflet/bileaflet





Two different issues:

1. What is the gold standard in primary MV repair

2. What is the role of patient selection







• extensive pleural adhesions (prior thoracotomy)

• poor pulmonary function

• aortic regurgitation

• pectus excavatum/chest wall  deformities

• morbid obesity

• breast reconstruction

• chest radiation 

• severe mitral annular calcification

• severe aorto-iliac disease

To be considered when choosing minimally 

invasive & robotic approaches



• renal failure

• liver dysfunction

• bleeding disorders

• PAPs > 60 mmHg

• coronary artery disease requiring surgery

• significant tricuspid valve disease

• recent (< 30 d) myocardial ischemia 

• recent (< 30 d) stroke 

• (high risk patients with comorbidities)

• poor ventricular function

• ……………

To be considered when choosing minimally 

invasive & robotic approaches



Is current evidence robust enough 

to recommend only minimally

invasive/robotic MV repair??

• Probably not yet but….we can make it!!!

• We still need more info on durability

• ….we may (or may not) reach a

satisfactory level of evidence in the years

to come….



My very personal reccomendations

(not evidence-based)

• BE SAFE!!!

• BE SAFE!!!

• Careful planning is essential

• Choose the technical options you are more 

familiar with

• Move to one technique to another step by 

step



Thank you for your attention!





“The presence of residual mitral regurgitation greater than 2 before

discharge was the only significant independent predictor of reoperation,

whereas residual mitral regurgitation greater than 2 and leaflet procedures

were significant risk factors for valve failure.”



Minimally invasive surgery(2)

• Minimally invasive

techniques aim to achieve

similar or superior safety

and efficacy to conventional

surgery with the added

advantages of reduced

trauma, improved cosmesis

and shorter hospitalization.

• Minimally invasive mitral

valve surgery through a

video-assisted thoracotomy

approach was first

introduced in the mid-

1990s.

Ann Cardiothorac Surg. 2013 Nov; 2(6): 693–703.

10.3978/j.issn.2225-319X.2013.11.08

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3857001/
http://dx.doi.org/10.3978/j.issn.2225-319X.2013.11.08


Minimally invasive surgery(3)

A summary of severity of mitral regurgitation before (A) and after (B) mitral valve 

repair through the minimally invasive (blue) or conventional sternotomy (red) 

approach.

Ann Cardiothorac Surg. 2013 Nov; 2(6): 693–703.

10.3978/j.issn.2225-319X.2013.11.08

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3857001/
http://dx.doi.org/10.3978/j.issn.2225-319X.2013.11.08


Ann Cardiothorac Surg. 2013 Nov; 2(6): 693–703.

10.3978/j.issn.2225-319X.2013.11.08

Minimally invasive surgery(4)

Forest plot of the relative risk (RR) of perioperative mortality after minimally invasive mitral valve repair (MIMVR)

versus conventional sternotomy repair for degenerative mitral valve disease.

The estimate of the RR of each trial corresponds to the middle of the squares, and the horizontal line shows the 95% confidence interval

(CI). On each line, the numbers of events as a fraction of the total number treated are shown for both treatment groups. For each

subgroup, the sum of the statistics, along with the summary RR, is represented by the middle of the solid diamonds. A test of

heterogeneity between the trials within a subgroup is given below the summary statistics.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3857001/
http://dx.doi.org/10.3978/j.issn.2225-319X.2013.11.08


Ann Cardiothorac Surg. 2013 Nov; 2(6): 693–703.

10.3978/j.issn.2225-319X.2013.11.08

Minimally invasive surgery(5)

Forest plot of the relative risk (RR) of cerebrovascular accidents after minimally invasive mitral valve repair

(MIMVR) versus conventional sternotomy repair for degenerative mitral valve disease.

The estimate of the RR of each trial corresponds to the middle of the squares, and the horizontal line shows the 95% confidence

interval (CI). On each line, the numbers of events as a fraction of the total number treated are shown for both treatment groups. For

each subgroup, the sum of the statistics, along with the summary RR, is represented by the middle of the solid diamonds. A test of

heterogeneity between the trials within a subgroup is given below the summary statistics

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3857001/
http://dx.doi.org/10.3978/j.issn.2225-319X.2013.11.08


Minimally invasive surgery(6)

Since then, a number of large studies have demonstrated the feasibility of performing minimally 

invasive mitral valve repair (MIMVR) for selected patients in specialized centres. Despite 

encouraging institutional reports, broad adoption of the MIMVR technique has been limited. 

Although previous meta-analyses reported superior perioperative outcomes for minimally invasive 

mitral valve surgery compared to the conventional sternotomy approach, limited attempts were made 

to differentiate repair versus replacement procedures and account for the significant variations in the 

underlying valvular pathology. 

In addition, some surgeons remain concerned about the limited exposure of the mitral valve, arterial 

injuries and difficulties in deairing the heart that may result in an increased incidence of 

cerebrovascular accidents.

Ann Cardiothorac Surg. 2013 Nov; 2(6): 693–703.

10.3978/j.issn.2225-319X.2013.11.08

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3857001/
http://dx.doi.org/10.3978/j.issn.2225-319X.2013.11.08


Minimally invasive surgery(7)

NO statistically significant differences between MIMVR and conventional mitral valve repair in regards to

mortality, stroke, renal failure, wound infection, reoperation for bleeding, aortic dissection, myocardial

infarction, atrial fibrillation, or readmission within 30 days.

The duration of ICU stay was shorter for patients who underwent MIMVR, but there was no significant

difference between the two approaches in the duration of hospitalization. 



Minimally invasive surgery(8)

The incidence of moderate/severe MR dropping from 98.7% and 98.4% preoperatively to 0.1% and 0.3%

postoperatively comparing MIMVR with the conventional sternotomy approach.

In conclusion, the present meta-analysis comparing MIMVR with the conventional sternotomy approach for

patients with degenerative mitral valve disease requiring repair did not identify any statistically significant

difference in regards to perioperative clinical outcomes.

Patients who underwent MIMVR required significantly longer periods of cross-clamping and

cardiopulmonary bypass. However, patients who underwent the minimally invasive approach had a

significantly shorter ICU stay period, although this was not translated into a shorter hospitalization duration.

Although previous studies claim MIMVR results in reduced pain and quicker recovery, there appears to be

a relative paucity of evidence to support these claims. Only one study reported improved pain outcomes for

patients who underwent MIMVR within the first week postoperatively.

In view of the learning curve and multi-disciplinary training required to develop and maintain a

successful MIMVR program, these procedures should currently be limited to specialist centres until

more robust evidence supports broader adoption of this surgical technique.

Future studies should aim to attain longer clinical and echocardiographic follow-up in a

randomized setting.
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