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Reduce surgical trauma
Minimize  disruption of the chest wall
Provide a safe and reproducible 
approach to CPB and myocardial 
protection

Be applicable to the majority of patients 
and procedures
Provide same safety and efficacy as 
conventional cardiac surgery



Compared to conventional Mitral Valve surgery

Equivalent perioperative and long-term mortality rates.

Equivalent perioperative and long-term valve function.

Reduced surgical trauma with less pain, less blood loss, 

less transfusions and reoperations for bleeding.

Shorter hospital stay, faster recovery, less use of 

rehabilitation resources, and overall healthcare savings.

Falk et al, Innov 2011;6:84-103

Modi et al, JTCS. 2009;137:1481-7

Cheng et al, Innov 2011;6:66-76



Iribarne et al, JTCS. 2011;142:1507-14

• 217 MI vs 217 ST 
pts (2003 – 2008)
• Propensity 
matched showed no 
difference in 
morbidity and long 
term survival  



*p<0.05

Iribarne et al, JTCS. 2011;142:1507-14

Median ST 50060 ± 2659 $

MINI 41006 ± 1887 $

Difference 9054 ± 3302 $

Hospital Costs

Reduction in:
Cardiac imaging p=0.004 
Laboratory tests p=0.005
Nursing p=0.001
Radiology p=0.002

Higher rate of home 
discharge with no nursing 

service in the MI group 
p=0.01



Concerns still remain about

Limited exposure of the mitral valve.

Prolonged operative times.

The risk of vascular complications and groin infections.

The risk of neurological complication

Perfusion and aortic clamping tecnique

Modi et al, Eur J Cardiothorac Surg 2008;34:943-52

Suri et al, Ann Thorac Surg 2009;88:1185-90

Gammie et al, Ann Thorac Surg 2010;90:1401–8

Svensson et al, J Thorac Cardiovasc Surg 2007;134:677-82

CONCERN ESPECIALLY FOR 
ENDOARTIC BALLOON 

OCCLUSION



Need for aortic clamping especially in case of 

retrograde perfusion

Higher risk in case of 

MIS performed without 

aortic occlusion (beating 

or fibrillating heart)

Femoral cannulation was 

not independently 

related to increased risk 

of stroke



…for every study that reports a higher stroke risk with 

MIMVS, there are studies reporting no difference in this.

The only other meta-analysis on this subject published in 2008 

concluded that of six eligible studies, there was no significant 

difference in neurological event rate

Three propensity matched studies from high-volume 

institutions (Cleveland, Leipzig, Mayo/UPenn) have all shown 

no difference in stroke risk with RAP compared to 

antegrade perfusion













• Strategies for cannulation and clamping

are essential for the success of the 

procedure

• Strategies should be planned well in 

advance

ONLY ONE WAY IS NOT THE WAY !!!

“FAILURE TO PREPARE IS PREPARE 

TO FAIL”



Cannulation Clamping Flow Invasiveness

Endoreturn®

- Femoral artery

Endoclamp Retrograde +---, “keyhole surgery”, no 

rib retraction, “no touch” on 

the aorta

Transthoracic clamp

- Femoral artery

- Axillary artery

External

-Retrograde

-Antegrade

++--, some rib retraction, 

aortic “cracking”, single 

aortic purse string

Endodirect®

- Aortic

Endoclamp Antegrade +++-, rib retraction and 

lifting, single aortic purse-

string

Direct aortic 

cannulation

External Antegrade ++++, larger incision, rib 

retraction or resection, two 

aortic purse-string

Femoral, Axillary artery No clamp

- Beating

- VF

Retrograde

Antegrade

++++, larger incision, rib

retracion, bad mitral

exposure, STROKES



2006-2018: 1477 MIS surgery

MIS Consecutive unselected patients



MIS vs Sternotomy



Redo surgery: 335/1477
(22.7%)

◼ 1st redo 234 (15.8%)

◼ 2nd redo 61 (4.2%)

◼ 3rd redo 31 (2.1%)

◼ 4th redo 7 (0.5%)

99 
(6.7%)
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Conversion to sternotomy

Before the procedure

23cases (1.6%)

EndoDirect: 65/1477 cases (4.4%)

EndoReturn: 823/1477 cases (55.7%)

Transthoracic : 500/1477 cases (33.9%)

Beating heart: 62/1477 cases (4.2%)
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Overall MV surgeries: 1100 procedures
Repair rate (≅90%)

87% 88% 1.98% 26.1% 60% 9.4%



Simple MV repair Complex MV repair

- P2 quadrangular

resection

- Sliding/folding

- Anular ring positioning

- Chordal transpositioning

- Gore-tex neochordal

appositioning

- AL patch positioning



Mitral valve repair techniques

Technique (n=586)      %

Simple MV repair 325 55.5

Ring annuloplasty 325 100

Quadrang/Triang resection± folding/sliding 230 70.8

Complex MV repair 261 44.5

Ring annuloplasty 261 100

Quadrang/Triang resection± folding/sliding 137 52.5

Chordal transposition 37 14.2

Gore-tex neochordae 253 93.9

Papillary muscle splitting 6 2.3

Anterior leaflet triangular resection 1 0.4

Anterior leaflet patch 4 1.5

Edge-to-edge 1 0.4



Overall MV surgeries: 1100/1477 (74.4%)

Degenerative MV: 586/1100 (53.3%)

MV repair rate: 563/586 (96.6%)
Previous MV repair 23/586
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Preoperative clinical and echocardiographic cheracteristics

Variable (n= 586)

Age (mean, SD) 62.2 12.4

Female sex (n,%) 194 33.1

Diabetes (n,%) 23 3.9

Renal failure (n,%) 20 3.4

Hypertension (n,%) 312 53.2

COPD (n,%) 34 5.8

Peripheral vascular disease (n,%) 24 4.1

Pulmonary hypertension (≥50 mmHG) (n,%) 91 15.5

Atrial fibrillation (n,%) 123 21.0

EURO Score add (mean, SD) 4.3 2.1

EURO Score log (mean, SD) 3.7 3.6

NYHA class (mean, SD) 2.6 1.2

class I/II (n,%) 152 25.9

class III/IV (n,%) 276 47.1

MR grade (mean, SD) 3.9 0.2

Ejection fraction (mean %) 63.1 8.0

Ejection fraction <50% (n, %) 41 7.0

Previous cardiac surgery (%) 11 1.9



MV repair - Perioperative and postoperative complication

Type of complication (n=586) 

Renal insufficiency (n,%) 5 (0.9)

Neurologic event (n,%) 5 (0.9)

Reoperation for bleeding (n,%) 7 (1.2)

MOF (n,%) 2 (0.3)

Postoperative drainage of

Rigthpleural effusion (n,%) 7 (1.2)

30-day mortality (n,%) 4 (0.5)
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CONCLUSIONS

✓ Same or even better safety and efficacy respect to standard 

technique



SUMMARY

✓ MIMVS (limited incision, no-rib retraction, thoracoscopic 

indirect vision) has become the ”standard of care” for almost ANY 

isolated mitral valve surgery

✓In dedicated centers, MIMVS can offer better results in terms of 

transfusions, pulmonary function, quick discharge and 

rehabilitation. In some subsets of pts (redo) it can provide better 

survival 

✓ Concomitant procedures as tricuspid and AF surgery are safely 

performed through this approach

✓ Perfusion and clamping strategies (site of cannulation, use of 

TTC or endo-balloon clamping) MUST be tailored upon individual 

characteristics 


