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Patients Patients andand methodsmethods

4/1997 4/1997 –– 5/20095/2009

CompleteComplete thoracoscopicthoracoscopic harvestingharvesting ofof LIMA LIMA withoutwithout help help ofof roboticsrobotics
220 patients220 patients

Conversion to Conversion to sternotomysternotomy: 7 patients: 7 patients
-- 2 2 ptspts: : bleedingbleeding IMA IMA branchbranch
-- 2 2 ptspts: : inabilityinability to to performperform securesecure anastomosisanastomosis
-- 2 2 ptspts: : intramyocardicintramyocardic LADLAD
-- 1 1 ptpt: : severesevere rythmrythm disturbanciesdisturbancies



SelectionSelection ofof patientspatients

-- CompleteComplete revascularisation: 210 revascularisation: 210 ptspts

-- HybridHybrid proceduresprocedures : 10 : 10 ptspts
Emergency Emergency preoppreop RCA PTCA:    6 RCA PTCA:    6 ptspts
PostopPostop RCA or Cx PTCA:          4 RCA or Cx PTCA:          4 ptspts



PatientsPatients

(5%)(5%)AFAF

(16%)(16%)PreopPreop INFARINFAR

(26%)(26%)PREOP PTCAPREOP PTCA

(21%)(21%)ObesityObesity

(68%)(68%)HypercholHyperchol

(47%)(47%)FamFam

(56%)(56%)SmokSmok

(23%)(23%)DiabDiab

(55%)(55%)HTAHTA

(75%)(75%)MaleMale

62.9    (3262.9    (32--84)84)MeanMean ageage (y)(y)

193 193 ptspts>50%>50%

22 22 ptspts3030--50%50%

5 5 ptsptsEjectEject fractfract <30%<30%



3.3 3.3 (0(0--11)11)MEAN EUROSCORE

0.6% 0.6% PREOP CRIT CAREPREOP CRIT CARE
FVFV, , extext massagemassage

1.3%1.3%CREAT>2CREAT>2

14%14%RECENT INFRECENT INF
LAD 9.7%LAD 9.7%
RCA PTCA 5.6%RCA PTCA 5.6%

1 pt1 ptATCD CABGATCD CABG

6%6%COPDCOPD

22%22%VASCVASC

18%18%UNST ANGUNST ANG

25%25%FEMALEFEMALE

EUROSCOREEUROSCORE



IndicationsIndications

IsolatedIsolated LAD LAD diseasedisease:                        195:                        195 ptspts

OstialOstial LAD LAD stenosisstenosis:          30%                :          30%                
OccludedOccluded LAD:                 15%           LAD:                 15%           
ComplexComplex LAD LAD lesionslesions:       15%:       15%
Bifurcation Bifurcation diagdiag –– LAD      40%LAD      40%

In In stentstent restenosisrestenosis 15%15%





EVOLUTION OF MIDCAB %EVOLUTION OF MIDCAB %

0

5

10

15

20

25

30

1996 1999 2002 2005

% MIDCAB



Evolution Evolution ofof thethe techniquetechnique

Extension Extension ofof revascularisationrevascularisation

4/1997 4/1997 –– 2/20002/2000

3/2000 3/2000 –– 3/20013/2001

4/2001 4/2001 –– 5/20095/2009

LAD
100%

LAD: 62%

Diag+LAD:
38%

LAD: 48%

Diag+LAD:
37%
LAD+RCA/Cx:
15%



Evolution Evolution ofof thethe TechniqueTechnique

LAD: 4 cm LAD: 4 cm antant minithoracotomyminithoracotomy
+ + DiagDiag: 4: 4→→6 cm 6 cm minithoracotomyminithoracotomy

LADLAD+ Cx: + 6 cm   6th intercostal + Cx: + 6 cm   6th intercostal spacespace

LAD+RCA: + 6 cm LAD+RCA: + 6 cm xyphoidxyphoid incisionincision



Evolution Evolution ofof thethe techniquetechnique

 MinithoracotomyMinithoracotomy
–– 1: 1: sternocostalsternocostal articulation divisionarticulation division

+ + mechanicalmechanical retractionretraction
–– 2: 2: mechanicalmechanical retractionretraction
–– 3: soft tissue 3: soft tissue retractionretraction

 VentilationVentilation
–– 1: single 1: single lunglung
–– 2: normal                                                       2: normal                                                       

 StabilisationStabilisation
–– 1: 1: mecanicalmecanical
–– 2: 2: pericardialpericardial stichesstiches
–– 3: 3: suctionsuction devicesdevices

 MyocardialMyocardial protectionprotection
–– 1: 1: nono shunt                                                     shunt                                                     
–– 2: 2: systematicsystematic shuntingshunting



EvolutionEvolution of the of the techniquetechnique

8/2002

5/2002

6/2000

9/2003

Soft tissue retractor

Endoscopic stabilizer

Exposure

Ventilation

Shunting

Stabilisation

YesNo

Single lung Normal

NoneMechanical

Rib 
desinsertion

Rib  
spreading

1997 20062000 2003 20092009



TechniqueTechnique
Stabilization

- Pericardial stiches

- Mecanichal stabilizer
- Estech
- Guidant Access                 

- Octopus NS                   
- Endostarfish



ResultsResults

NbNb anastomoses:  231      ( 1.5/pt) anastomoses:  231      ( 1.5/pt) 

–– LIMA LIMA -- LAD:                95LAD:                95 ptspts
–– LIMA LIMA -- DiagDiag--LADLAD:        55:        55 ptspts
–– LIMA LIMA –– Cx:                   3 Cx:                   3 ptspts
–– LIMA Y LIMA Y –– DiagDiag 1 1 ptpt 154 PTS154 PTS

–– RIMA RIMA –– LAD                 4 LAD                 4 ptspts
–– RIMA Y RIMA Y –– CxCx 1 1 ptpt
–– RIMA Y RIMA Y –– Cx1 Cx1 –– Cx2       1 Cx2       1 ptpt 6 PTS6 PTS

–– RGEA RGEA –– RCA RCA oror PDA    10 PDA    10 ptspts 10 PTS10 PTS

–– Rad Rad YY--DiagDiag:                  1 pt:                  1 pt
–– Rad Y Rad Y –– Cx                  4 Cx                  4 ptspts 5 PTS5 PTS



ComplicationsComplications

HospitalHospital mortalitymortality:: 1 pt     1 pt     
 Intestinal Intestinal ischemiaischemia -- lowlow cardiaccardiac output   J4 output   J4 

80y, 80y, preoppreop FE 30%, FE 30%, CreatCreat>2, >2, nono viabilityviability Cx/RCACx/RCA
Additive euroscore 11,  Additive euroscore 11,  logisticlogistic euroscore 27,14euroscore 27,14

EarlyEarly reoperationreoperation:: 3 3 ptspts
 kinkingkinking sequentialsequential graftgraft diagdiag--LADLAD

→→ MinithoracMinithorac, LIMA, LIMA--IVAIVA

 thrombosis RCA (30% thrombosis RCA (30% stenosisstenosis, non , non graftedgrafted))

→→ SternotomySternotomy, , GsGs--PDAPDA

 hemostasishemostasis ( ( bleedingbleeding anastomosisanastomosis))
→→ SternotomySternotomy

InfarctionInfarction
 1 1 spasmspasm radial radial graftgraft on Cx on Cx 
 1 1 kinkingkinking LIMA on LIMA on diagdiag



EuroscoreEuroscore predictedpredicted mortalitymortality
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ComplicationsComplications

 TIA :                             2 TIA :                             2 ptspts
(AF D7, (AF D7, visualvisual;  AF D14: ;  AF D14: cerebellarcerebellar))

 PulmonaryPulmonary infection:       8 infection:       8 ptspts

 Atrial fibrillation:            18.2%Atrial fibrillation:            18.2%
 MuscularMuscular hematomahematoma:       2 :       2 ptspts



EvolutionEvolution of the of the techniquetechnique

5/2002

Ventilation Single lung Normal

1997 20062000 2003

PulmonaryPulmonary InfectionsInfections::
5/47   (10,6%)5/47   (10,6%)

PulmonaryPulmonary InfectionsInfections::
2/173   (1,1%)2/173   (1,1%)



FollowFollow upup

 MeanMean: 30 : 30 monthsmonths (3(3--112)                        112)                        
99.4% 99.4% completecomplete

 LateLate deathsdeaths:       10 :       10 ptspts

3 3 monthsmonths: : suddensudden deathdeath (77y)(77y)
14 14 monthsmonths: : pancreaticpancreatic cancercancer (89y)(89y)
17 17 monthsmonths: : pulmpulm oedemaoedema ((preoppreop EF 25%)        (70y)EF 25%)        (70y)
38 38 monthsmonths: : angiocholitisangiocholitis (83y)(83y)
38 38 monthsmonths: : renalrenal insuficiencyinsuficiency (78y)(78y)
41 41 monthsmonths: : cachexycachexy (82y)(82y)
50 50 monthsmonths: : suicidesuicide (68y)(68y)
55 55 monthsmonths: : plasmocytomaplasmocytoma (76y)(76y)
55 55 monthsmonths: : cachexycachexy (85y)(85y)
57 57 monthsmonths: : ischaemicischaemic colitiscolitis (84y)(84y)



SurvivalSurvival
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FollowFollow upup

 Epreuves effort                          84 %Epreuves effort                          84 %

 EchoEcho--dopplerdoppler mammaire             90 %mammaire             90 %

 Angiographie                             92 %     Angiographie                             92 %     





MIDCAB:    LIMA MIDCAB:    LIMA patencypatency

AngiographyAngiography:: (92%)(92%)
-- MeanMean delaydelay: : 14.5 14.5 monthsmonths
-- ConventionalConventional coronarographycoronarography:         27%:         27%
-- AngioAngio scanner:                              73%scanner:                              73%

ResultsResults::
-- 2 2 stenosesstenoses ofof LIMA LIMA –– LAD LAD anastanast. (4 & 5 . (4 & 5 monthsmonths)                 (0,9%))                 (0,9%)

→→ PTCA PTCA ofof thethe anastomosisanastomosis
( multiple ( multiple preoppreop PTCA LAD, PTCA LAD, occludedoccluded

LAD, LAD, subsequentsubsequent PTCA RCA/Cx )PTCA RCA/Cx )
-- 1 occlusion 1 occlusion ofof LIMA LIMA afterafter 3 3 yearsyears (0,5%)(0,5%)
-- 3 occlusions 3 occlusions ofof LIMA LIMA betweenbetween diagdiag & LAD                          (1.3%)& LAD                          (1.3%)

→→ PTCA PTCA ofof thethe LAD LAD withwith 1 1 recurencerecurence needingneeding
reoperationreoperation (RIMA (RIMA –– LAD) LAD) 







FREEDOM FROM FREEDOM FROM LADLAD--RELATEDRELATED
RECURENCE of ISCHEMIARECURENCE of ISCHEMIA
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EvolutionEvolution of the of the techniquetechnique

Stabilisation  NoneMechanical Endoscopic stabiliser

1997 20062000 2003

9/20039/20038/20028/2002

RecurenceRecurence of angina: of angina: 
3/72 3/72 ptspts ( 4.2% )( 4.2% )

RecurenceRecurence of anginaof angina
1/82 1/82 ptspts (1.2%)(1.2%)



EVOLUTION : EVOLUTION : MultivesselMultivessel diseasedisease

-- ThoracoscopicThoracoscopic harvestingharvesting of   of   
the 2 the 2 mammarymammary arteries arteries oror 1 1 
mammarymammary arteryartery and 1 and 1 radialradial graftgraft

-- 5th 5th intercostalintercostal spacespace
minithoracotomyminithoracotomy

-- YY-- graftsgrafts

-- 20 20 patientspatients operatedoperated















What is Aortic What is Aortic StenosisStenosis??



Why Design Matters?Why Design Matters?



Complementary ApproachesComplementary Approaches

AscendraAscendraTMTM TransapicalTransapical
Delivery SystemDelivery System

RetroFlexRetroFlex IIIITMTM TransfemoralTransfemoral
Delivery SystemDelivery System



TransfemoralTransfemoral ApproachApproach



TransapicalTransapical ApproachApproach



Balloon 
Valvuloplasty



Valve Deployment 
Fluoro



Confirmation Deployment 
Fluoro


