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Minimal'Invasive'Surgery'in'CABG'

Decrease'the'invasiveness'off'CABG'
 
Eliminate)cardiopulmonary)bypass)

• Bea$ng'heart'surgery'
Reduc5on)of)mul57organ)complica5on)

• Renal'failure'
• Pulmonary'failure'
• Cogni$ve'dysfunc$on'

Reduc5on)of)hospital)stay)
Less)blood)transfusions)
Less)costs)
Decrease)the)size)of)the)incision)

• MID'CAB,'endoscopic,'robo$c'surgery'
 



8. Kardiologie -Symposium 23.10.2014 3 

Department of  Cardiovascular Surgery, Inselspital, University Hospital Berne 

Countless'Op=ons'
• OPCAB))
)Off'Pump'Coronary'Artery'Bypass'
)
)
)
)
• MIDCAB)
)Minimal'Invasive'Direct'Coronary'Artery'Bypass'
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Countless'Op=ons'
• MIDCAB)in)hybrid)revascularisa5on)
)CABG'combined'with'coronary'sten$ng'
)
• TECAB)Robo5c7Surgery)
)Total'Endoscopic'Coronary'Artery'Bypass'
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Adop=on'of'Off'Pump'CABG'in'the'US'up'to'2005''
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Isolated'CABG'and'OffEpump'procedures'

Beckmann et al. Thorac cardiovasc Surg 2014; 62(01):005-017 
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The'Failed'promise'of'OPCAB 
 
 • The)objec5ve)data)failed)to)live)up)to)the)promise)and)the)hype)
)
• High)profile)randomizes)studies)have)failed)to)support)the)
benefit)of)OPCAB)

)
• Maybe)the)pump)is)not)so)bad)
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Khan'NE'et'al.'N'Engl'J'Med'2004;350:21E28'

Shroyer'AL'et'al.'N'Engl'J'Med'2009;361:1827E37'
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HeXler'et'al.'Circula=on.'2012;'125:2827E2835'

Moller'CH,'et'al.'Cochrane'Database''Syst'Rev'2012;'3:CD007224'
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Rates of Graft Patency in Each Territory in the On-Pump and Off-Pump Groups. 

Khan'NE'et'al.'N'Engl'J'Med'2004;350:21E28'
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The'RoobyETrial:'2203'pa=ents'randomized'

•  1)year)composite)enpoint)of)death,)repeat)revasc,)nonfatal)MI)higher)for)the)
OPCAP)group)(9.9)versus)7.4%,)p=0.04))

)
•  GraV)patency)lower)in)the)OPCAP)group)(82.6)versus)87.8,)p<.01))
)
•  OPCAB)with)lower)patency)rate)for)arterial)(85.5%)versus)91.4%,)p=.003))and)

vein)graVs)(72.4%)versus)80.4%))
)
•  Only)50.1)OPCAP)versus)63.9%)of)ONCAB)pa5ents)were)effec5vely)

revascularized)(p<.001))
)
•  No)difference)in)neuropsycohological)outcomes)or)major)resource)un5lisa5on)
 

Shroyer'AL'et'al.'N'Engl'J'Med'2009;361:1827E37'

HeXler'et'al.'Circula=on.'2012;'125:2827E2835'
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•  Systemic)review)did)not)demonstrate)significant)benefit)of)off7pump)compared)with)
on)pump)CABG)regarding)mortality,)stroke)or)myocardial)infarc5on)

•  Beaer)long7term)survival)in)the)group)of)pa5ents)undergoing)on7pump)CABG)with)the)
use)of)cadiopulmonary)bypass)and)cardioplegic)arrest)

•  Acceptable)when)there)are)containdica5ons)for)cannula5on)of)the)aorta)and)
cardiopulmonary)bypass)

 Moller'CH,'et'al.'Cochrane'Database''Syst'Rev'2012;'3:CD007224'
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The'failed'promise'of'OPCAB'

Why)are)these)results)in)disagreement)with)large)retrospec5ve)
single)center)series)and)database)reports?)
)
They)did)not)controll)for)the)most)important)variable:)
)

) )«Surgeon'variability»'
)
In)experienced)hands,)OPCAB)has)has)good)results!)
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Similar'gra_'patency'and'quality'of'life'at'reduced'cost'

J Thorac Cardiovasc Surg 2003;125: 797-808 
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• Learning)curve)

• Less)anastomo5c)quality)due)to)blood7flow)and)moving)artefact)

• Less)complete)revascularisa5on)

• Fewer)anastomoses)

• More)downgrading)(planned)vs.)performed))

• No)safety)net)

• Distal)anstomosis)site)

• No)advantage)concerning)relevant)factors)in)randomized)studies)

Really'an'alterna=ve?'
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No)opera5on)is)truly)successfull)un5l)it)can)be)widely)
performed)by)all)surgeons.)
)
Delos)M.)Cosgrove)
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Sternotomy Partial 
Sternotomy 

Thoracotomy 
Rib Spreading 

Thoracotomy 
Non Rib 

Spreading 

Robotic 

Incision size 12-20 cm 8cm 6-8cm 4-6cm 2-4cm 

Visualisation Direct Direct Direct Indirect Indirect 

MICS 

Courtesy of Th. Aymard 

  
Minimal'Invasive'Surgery'in'Mitral'Valve'Surgery'
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• Minimize'the'surgical'trauma'

• Accelerate'recovery'

•  Increase'pa=ents’'sa=sfac=on'

 MICS is also … 

… reducing costs 

… a marketing factor 

Minimal'Invasive'Surgery'in'Mitral'Valve'Surgery'
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Leistungsstatistik DGTHG 2014 
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Ann Cardiothorac Surg 2013;2(6):693-703 
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Why'so'successfull?'

• Mainly)done)in)centers)and)taught)by)experts)
• Never)a)teaching)opera5on)
• Usually)started)by)the)best)surgeon)in)the)team)
• Cannot)be)compared)to)bea5ng)heart)surgery)
• reproduzierbarer/einfacher)als)OPCAB)
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French'Correc=on'versus'«New'Correc=on»'
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French'Correc=on'versus'«New'Correc=on»'
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French'Correc=on'versus'«New'Correc=on»'
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• French)Correc5on)defines)a)philosophical)approach)to)Valve)
Repair)that)predictably)yields)good)long7term)durability)

• New)Correc5ve)Approaches)should)be)driven)by)long7term)
durability)

• and)not)short7term)ease)of)surgery)

Is'minimal'invasive'mitral'valve'surgery'dumbing'down'repair'
techniques?'
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Aor=c'valve'surgery'

Minimally)invasive)surgery)))
! Less)trauma)
! Less)pain)
! Beaer)cosme5c)result)

Moustafa)A)et)al.)Asian)Cardiovasc)Thorac)Ann)2007;15:4727475)

Candaele)S)et)al.)Acta)Cardiol.)2003)Feb;58(1):17721)

Complicated)and)not)recommended:)
)
• Right)mini7thoracotomy)
• Right)parasternal)approach)
• Transversal)sternotomy))

ctsnet.org 

by Lange R. 
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Minimally'invasiveness'should'not'

" increase)the)risk)

" prolong)opera5on)
)AVR)

)clamp)5me)<)40745)min)(20E25'min)'

)perfusion )<)50760)min)(30E35'min)'

" complicate)a)simple)interven5on)

Surgical access in AVR 

Alterna=ves'have'to'make'sense'and'should'not'endager'the'pa=ent!''
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(1)'is'suitable'for'all'pa=ents'with'

) )biological)valves,)conven5onal)access)&)ministernotomy)

(2)'is'also'especially'indicated'for''

) )small)roots,)calcified)roots,)pts)at)risk)

Sutureless'AVR'

 AVR'

)clamp)5me)<)40745)min)(20E25'min)'

)perfusion )<)50760)min)(30E35'min)'

n Logistic ES Mortality 
Heidelberg (Osswald et al.) 833 14.8 % 3.5 % 
Bern conventional 2007-2014 370 > 10 % 3.2 % 
Perceval Study (multicenter) 180 13.1 % 2.8 % 
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What'else...'

•  Minimal)invasive))
)
"  perfusion)
"  cardioplegia)
"  taylor)made)solu5ons)for)every)pa5ent)
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Perfusion'(conven=onal'ECC)'

•  400iU/kg)heparine)(ACT)700))
)
•  perfusion)with)a)reservoir)))
)
•  priming)Volumen:)1800ml)
)
•  Buckberg)cardioplegia))
)))))(Repeated)every)20)minutes))
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Perfusion'(minimized'ECC)'

•  200iU/kg)heparine)(ACT)480s))
)
•  100ml)cristalloide)cardioplegia)
)no)repi55on)

)
•  constant)volume)perfusion)
)
•  less)tubing,)surface)
)
•  priming)volume:)4007600ml)
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Convincingly'simple!'

MECC' ' ' ' 'ECC'
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Cardioplegia'

)

Total)volume)of)100)ml)allows…:)

• preven5on)of)hemodilu5on)

• higher/normal)hematocrit)during)the)procedure)

• reduced/eliminated)need)for)ultrafiltra5on)

• reduced)exposure)of)endothelium)to)prolonged)crystalloid)
perfusion)
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Reassuring'results''

 January)2006)7)January)2014)
)>)6000)interven5ons)with)M7ECC)and)Cardioplexol)

• inflammatory)response)
• volume)shiV)
• transfusion)
• atrial)fibrilla5on))

• myocardial)protec5on)
• outcome)in)high7risk)pa5ents)
• quality)of)life)
• cogni5ve)func5on)

Reineke'et'al.'ICVTS'2014''

Jenni'et'al.''Eur'J'Cardiothorac'Surg.'2011'

Immer'et'al.'Ann'Thorac'Surg'2007'
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Reineke)et)al.)ICVTS)2014))



8. Kardiologie -Symposium 23.10.2014 46 

Department of  Cardiovascular Surgery, Inselspital, University Hospital Berne 

Cardiovascular Medicine 2012;15(6):202–205 
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Fortis Valve Animation 
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Take home message 
OPCAP   Good results in experienced hands  
 
MICS   Simplification should not be the center of 

  attention – do not dumb it down. 
 
AVR   Do not complicate a simple intervention.  
 
Perfusion/ 

Cardioplegia  A good pump is not so bad after all 
 
            Taylor made solutions are the least invasive! 
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'Thank'you'for'your'aXen=on!'


