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What iIs the status and
rate of implementation?
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MVR repair rate 2004-2011
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Isolated MV surgery — MIC vs sternotomy
2004-2011
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.
Isolated MVR for MR — MIC vs sternotomy
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2011: MIC
exceeds
sternotomy!
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Repair rate in MIC exceeds sternotomy

Germany:

MIC repair rate better than national databases
(DGTHG 2011 65.1%)

MIC MVR >90% for PML, AML and bileaflet prolapse

US:

Higher MV-repair rates with minimally invasive technique
(89% vs 67%, STS database 2008)
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e
Advantages of MIC MVR

* No Sternotomy
» EXxcellent visualization
 Fast Recovery
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Small thoracotomy approach

Muscle sparing incision Femoral cannulation for CPB
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e
Operative Technique

Direct antegrade cardioplegia
(one shot cristalloid)

Venous canndla

Transthoracic Aortic clamp
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Repair-Techniques

A
1

« Enables every -\

known repair L\L §
technique v \ﬁ” W

« Allows for complete Y
ring implantation

 Enables
replacement
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.
Principles of repair |

After a good repair...

niversitatsSpital

S
N C
-




After a good repair...

...the valve should smile at you!
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Mitral Clips don‘t smile!




Treat the whole spectrum of degenerative MR
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+ ++ +++ ++++
’
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Cleft 3 D
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Classic P2 resection
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Classic P2 Resection
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MVR Loop Technique




Chordal replacement PML
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Chordal replacement AML
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Commisural prolapse A1/P1
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Commisural prolapse A1/P1
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M. Barlow (excessive bileaflet prolapse) (Il
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Ablation Concept
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Surgical Plan

1. Quadrangular resection P2
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Surgical Plan

1. Quadrangular resection P2

2. Decalcification posterior
annulus
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Surgical Plan

1. Quadrangular resection P2

2. Decalcification posterior
annulus

3. Triangular resection A2
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Surgical Plan
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1. Quadrangular resection P2
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2. Decalcification posterior
annulus

3. Triangular resection A2
4. Chordae replacement A2




Surgical Plan

UniversitatsSpital
Ziirich

1. Quadrangular resection P2
2. Decalcification posterior
annulus

3. Triangular resection A2
4. Chordae replacement A2

5. Ring implantation




Post repair result — excellent coaptation
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Repair in endocarditis
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Added procedures

* Tricuspid repair easy to accomplish
(beating heart)

 Atral ablation and LAA closure

* No restrictions by access
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Results match standard sternotomy
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Reoperation for Bleeding

* Fewer reexplorations for bleeding
« Similar need for transfusion

Review. Comparing MS 1o tradtional MV surgery
Comparison 07 Re-op for bieeding
Outcome: 01 Re-operation for bleeding

Study S Sternotomy OR (random) Weight OR (random)
or sub-category N N 8% a % %% a
Feiger et ol 3/107 7/100 “ - 11.70 0.38 (0.10, 1.53)
McCreath et ol 24/214 14/87 —a1 44.00 0.66 (0.32, 1.34)
Mihajevic et ol 117474 147337 ——. 34.67 0.85 (0.2§, 1.22)
Ryan et ol. (MVP) 2/92 4/92 ¢ 7.852 0.49 (0.09, 2.74)
Ryan et ol. (MVR) 0/28 1/28 ¢ 2.12 0.32 (0.01, 8.28)
Total (95% C1) 912 641 e 100,00 0.56 (0.35, 0.90)
Total events: 40 (MIS), 40 (Sternotomy)

Test for heterogenely. Chi* = 063, df = 4 (P = 0.96), P = 0%

Test for overall effect Z=242(P =002)

01 02 0s 1 2 s 10
(C) Favours MIS  Favours sternctomy
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Neurological events

* 6 studies (1801 patients)
* No difference

Summary data derived from above cohort studies compared to data from STS Fall 2007 report

No. of patients No. of studies Summary data (%) STS data (%)
Mortality Repair 2176 6 1.1 1.5
Replacement 979 5 4.9 5.5
Overall 6253 10 2.0 3.3
Stroke Repair 1226 4 1.6 1.9
Replacement 778 3 2.3 3.2
Overall 6290 10 2.2 2.5

Stroke rate MVR 1.6%
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Hospitalization

* LOS less with minimally invasive approach (US)

Review: Comparing MIS 10 traditional MV surgery
Comparison 01 Hospal LOS
Outcome: 01 Length of stay in hospial
Study MS Sternctomy VWO (random) Weight VWD (random)
or sub.category N Mean (SD) N Mean (SD) 8% % 9%
Doganetal. 20 7.90(4.10) 20 9.10(8.30) —p— 3.7 -1.20 (~-5.26, 2.86)
Glower ot ol z1 6.00(4.00) 20 7.00(3.00) — 13.22 -1.00 (~3.16, 1.16)
Ryen et al. (MVP) 92 5.66(3.70) 92 6.28(2.9%0) 4 65.82 -0.89 (~1.56, 0.38)
Ryan et ol. (MVR) 28 7.28(5.20) 28 9.68(5.48) e——— 7.02 -2.40 (-5.36, 0.56)
Schneider et o, 21 10.00(3.00) 14 10.00(4.00) —— 10.20 0.00 [(~2.46, 2.46)
Total (95% CN) 179 i @ 100,00 -0.73 (~1.82, 0.0§)
Test for heterogenety. Chi® = 1.75, df = 4 (P = 0.78), P = 0%
Test for overall effect Z =183 (P=007)

10 3 0 S 10

MS Sternctomy
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Mortality
* 6 studies (1641 patients)

f

A)

W Comparing MS to tradtionsl MV surgery
Comparison 03 Mortalty

Oulcome: 01 Mortadly

Sthudy MS Sternotomy OR (random) Weight OR (random)

or sub-category N i 5% % 5%
Dogan &t al. 0/20 0/20 Hot estimable
Caucian of al, 2/208 £/181 —— 46.65 0.29 (0.06, 1.50)
Grossietal, 07100 17100 + - 12.36 0.33 [(0.01, 8.20)
Mihalevic o ol 17474 17337 + - $ lé.56 0.71 [0.04, 11.40)
Ryan et al, (MVP) 1/92 0/92 - $ 12.35 3.03 [0.12, 75.42)
Ryan et ol (MVYR) os2s8 L/28 + - 12.09 0.32 (0.0, 8.28)
Total (35% CN) 516 728 el 100,00 0.46 [0.15, 1.42)
Total events: 4 (MIS), 8 (Sternotomy)

Test for heterogenelty. Chi' = 1 82, di = 4 (P=0.77),F = 0%

Test for overall effect Z=135(P=018)

01 02 05 1 2z 5 10

- Favours MIS  Favours sternotomy

No difference
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Pain and Speed of Recovery

* 4 studies
* Less postoperative pain
» Faster return to normal activity

 Fewer requirements for post-hospital
rehabilitation
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|Isolated PML, AML, und Bileaflet
Prolapse HCL (n=989) 2000-2007
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Repair rate 91.5% —97,3%

Bileaflet

Heartcenter Leipzig



Comparison of outcomes of minimally invasive mitral valve
surgery for posterior, anterior and bileaflet prolapse™

Joerg Seeburger*, Michael A. Borger, Nicolas Doll, Thomas Walther,
Jurgen Passage, Volkmar Falk, Friedrich W. Mohr
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Long-term results MIC

Similar survival and freedom from
reoperation

Studies reporting long-term results of minimally invasive mitral valve surgery

Study, year, reference Institution Survival Freedom from re-operation
Gulielmos et al. (2000) [43] Dresden 93.5% at 3.3 years

Casselman et al. (2003) [34] Aalst 95.4 + 1.7% at 4 years 91 + 3.5% at 4 years
Greelish et al. (2003) [44] Brigham 95% at 5 years 92% at 5 years

Walther et al. (2004) [39] Leipzig 83% at 6.8 years

Mishra et al. (2005) [40] New Delhi 99% at 3.2 years 99.3% at 3.2 years

Aybek et al. (2006) [41] Frankfurt 90.7% at 6.3 years 96.2% at 6.3 years
Torracca et al. (2006) [42] Milan 100% at 2.3 years 95.2% at 4 years
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Minimally invasive versus conventional mitral valve surgery:
A propensity-matched comparison

MIP (o)
== Conventional ()

Survival (%)
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A Decade of Minimally Invasive Mitral Repair:

Long-Term Outcomes

Aubrey C. Galloway, MD, Charles F. Schwartz, MD, Greg H. Ribakove, MD,
Gregory A. Crooke, MD, George Gogoladze, MD, Patricia Ursomanno, PhD,
Margaret Mirabella, MSN, Alfred T. Culliford, MD, and Eugene A. Grossi, MD

Department of Cardiothoracic Surgery, New York University Medical Center, New York, New York
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MIC MVR for bileaflet repair ?

Randomized trial (MIC vs Conv. MVR in Barlows disease)
140 patients mean FU 12,4 months

Repair rate (%) 98.5 100 ns
Mortality (%) 2.8 1.3 ns
ICU (d) 1.2 2.3 0.02
LOS (d) 8.6 11.8 0.03
FU freedom from MI> 2+ (%) 97 98 ns

Speziale G JTCVS 2011
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MIC MVR for bileaflet repair ?

Mitral Event-free Survival
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2012 reference: MVR - Sternotomy
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2012 reference: MVR - Sternotomy MIC MVR
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MIC MVR for reoperation

« 5 studies

* Less bleeding

e Less reoperation

* Fewer wound infections

* Decreased LOS

« Similar or better mortality (Non randomized)

« Patients with sternotomy experience prefer lateral
approach (2 studies)
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Redo Case

* 55 yo male s/p AVR (Mechanical Conduit)
* Perforation of AML
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Redo Case
repair of AML perforation
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Minimally invasive MVR USZ
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Repair rate in MR USZ: 85-90%
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Obstacles for implementation
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Low average case load

Less-Invasive Mitral Valve Operations: Trends and
Outcomes From The Society of Thoracic Surgeons
Adult Cardiac Surgery Database

Minimally Invasive Mitral Surgery in US

Operations/Year

V" Median =3 (IQR 1-7)

() e -
T 1 21 31 41 51 61 71 81 91 101 1171 121 131 141 151 161 171 181

Center Number

Gammie ATS 2010
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Likelihood of mitral valve repair and surgeon volume

10
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Surgeon-Specific Annual Mitral Volume
1 5 10 15 20 | 30 40 | 50 60 70 80 90 | 100
499 | 546 | 604 | 654 | 696 | 754 | 789 | 80.8 | 81.8 | 823 | 824 | 825 | 826
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The mitral repair lottery
Repair vs. Replacement in the UK

All single mitral valve procedures for degenerative disease:
Treatment approach at the contributing hospitals (n=5,163)
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Variability — 20-90% between different hospitals (n = 46)
National repair rate UK 51% (Ger 60%)
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Operative outcomes in mitral valve surgery: Combined effect
of surgeon and hospital volume in a population-based analysis

Arman Kilic, MD." Ashish S. Shah, MD," John V. Conte, MD." William A. Baumgartner, MD." and
David D. Yuh, MD"
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Thank you!
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