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INTRODUCTIONINTRODUCTION

Coronary revascularization effectivelyCoronary revascularization effectively
relieves angina but is associated withrelieves angina but is associated with
adverse effects:adverse effects:
•• BrainBrain: : strokestroke, , TIA, cognitiveTIA, cognitive declinedecline
•• MyocardialMyocardial damagedamage
•• EndEnd--organorgan damagedamage: e.g. : e.g. renalrenal dysfunctiondysfunction
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INTRODUCTION (2) INTRODUCTION (2) 

•• CABG with CPB: CABG with CPB: neuroneuro--cognitive  complications.cognitive  complications.
Development of OffDevelopment of Off--Pump CABG (OPCAB)Pump CABG (OPCAB)
OPCABOPCAB: : comparablecomparable cardiaccardiac outcomeoutcome11

OPCABOPCAB: : nono benefit benefit onon cognitivecognitive declinedecline11

•• PCI PCI is equally safe as CABG and OPCABis equally safe as CABG and OPCAB2,, butbut
RepeatRepeat revascularization rate 29% in 5 yearsrevascularization rate 29% in 5 years33

Procedural stroke 0.5%, TIA 6%Procedural stroke 0.5%, TIA 6%44 and microand micro--emboli on emboli on 
transcranial dopplertranscranial doppler55

Cerebral Cerebral ischemicischemic injuryinjury onon DWIDWI--MRIMRI44

CognitiveCognitive declinedecline comparablecomparable toto CABG CABG withwith CPB, CPB, butbut nono
direct direct comparisoncomparison PCI versus PCI versus OPCABOPCAB

1 Van Dijk D et al, JAMA 2007 2 Daemen J Circulation 2008
3 Eefting F, Nathoe HM et al, Circulation 2003 4 Lund C Eur Heart J 2005
5 Bladin CF, Stroke 2008
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OBJECTIVESOBJECTIVES

To compare the longTo compare the long--term effects of term effects of 

PCIPCI versus versus OPCABOPCAB onon

[1]  Cardiac outcome[1]  Cardiac outcome

[2]  Cognitive outcome[2]  Cognitive outcome
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DESIGN DESIGN 

•• RandomizationRandomization PCIPCI––BMS BMS versusversus OPCABOPCAB11

•• LongLong--termterm followfollow--up up at at 7.5 7.5 yearsyears

•• MultiMulti--centercenter

•• PatientsPatients referredreferred forfor PCIPCI

•• StableStable and unstable coronaryand unstable coronary diseasedisease

•• PreservedPreserved or moderatly impaired LVor moderatly impaired LV FunctionFunction

1 van Dijk D, Controlled Clinical Trials, 2000
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DESIGN 7.5 YEAR CARDIAC OUTCOMEDESIGN 7.5 YEAR CARDIAC OUTCOME::

Data Data collectioncollection::
•• PhysicianPhysician--confirmedconfirmed hospitalhospital recordsrecords
•• Independent, Independent, blindedblinded eventevent committeecommittee

Cardiac outcomeCardiac outcome measuremeasure: composite of: composite of
•• DeathDeath
•• Myocardial infarctionMyocardial infarction
•• StrokeStroke
•• Coronary reCoronary re--interventionintervention
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DESIGN 7.5 YEAR NEUROCOGNITIVE OUTCOMEDESIGN 7.5 YEAR NEUROCOGNITIVE OUTCOME

Data Data collectioncollection
•• 9 9 validatedvalidated neuropsychologicalneuropsychological teststests
•• 7 7 domainsdomains of of cognitioncognition
•• PsychologistPsychologist blindedblinded toto randomizationrandomization

CognitiveCognitive outcomeoutcome measuremeasure: : 
•• Overall mean of individualOverall mean of individual standardized teststandardized test scores scores 

CrudeCrude analysisanalysis
Multiple Multiple imputationimputation (sensitivity for missing(sensitivity for missing valuesvalues))
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126alive
95 included (75%)
31 lost (25%)

137  included
1      lost (1%)

141 included
1 lost (1%)

122 alive
106 included (87%)
16 lost (13%)

FLOW of PATIENTS FLOW of PATIENTS –– 7.5 YEAR FOLLOW7.5 YEAR FOLLOW--UPUP

280

CARDIAC
OUTCOME

COGNITIVE
OUTCOME

Screened 2263

PCI 
n=138

99% complete 

81% complete

OPCAB 
n=142

Randomized

Eligible 589 (26%)
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BASELINE  CHARACTERISTICS: ORIGINAL SAMPLEBASELINE  CHARACTERISTICS: ORIGINAL SAMPLE

0.031.44Stents, n
1.10.03Arterial grafts, n

149DM, %

7991Normal LVF,  %

15100Manipulation of aorta, %

OPCAB 
(n=142)

PCI
(n=138)

7468Coronary disease 1VD, %

54PCI, %
2325Myocardial infarction, %
76Stroke or TIA, %
7270Male, %

59 (10)60 (9)Age, years  mean (SD)

PROCEDURALPROCEDURAL

BASELINEBASELINE
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RESULTS RESULTS –– 7.5 YEAR CARDIAC OUTCOME7.5 YEAR CARDIAC OUTCOME

0.62(19.7%)28(17.4%)24Composite 
Death / Stroke / MI

P-
Value

OPCAB
(n=141)

PCI
(n=137)

0.12(31.0%)44(39.9%)54CARDIAC OUTCOME

0.23(10.6%)15(18.8%)26PCI

0.17(0.7%)1(2.9%)4CABG

0.02(11.3%)16(21.7%)30Repeat revascularization

0.44(5.6%)8(8.0%)11MI

1.00(0.7%)1(0.7%)1Stroke

0.21(13.4%)19(8.7%)12Death n(%)
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BASELINE CHARACTERISTICS : COGNITIVE OUTCOME SAMPLEBASELINE CHARACTERISTICS : COGNITIVE OUTCOME SAMPLE

0.264.34.1Education, score 

0.986262Hypercholesterolemia, %

0.813234Hypertension, %

0.41139DM, %

0.037889Normal LVF,  %

P-valueOPCAB 
(n=106)

PCI
(n=95)

0.357371Coronary disease: 1 VD, %

0.552326Myocardial infarction, %

0.8655Stroke or TIA, %

1.007373Male, %

0.1057 (9)59 (8)Age, years  mean (SD)
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-0.25 0 0.25 0.5 0.75

Mean score

Learning

Working memory

Decision making

Reaction time

Divided attention

Motor capacity

Verbal memory

Cognitive Domains

PCI BETTER

RESULTS RESULTS –– 7.5 YEARS NEUROCOGNITIVE OUTCOME7.5 YEARS NEUROCOGNITIVE OUTCOME

P < 0.01

OPCAB BETTER

n=201

Difference:
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RESULTS RESULTS –– ROBUSTNESS 7.5 YEARS NEUROCOGNITIVE OUTCOMEROBUSTNESS 7.5 YEARS NEUROCOGNITIVE OUTCOME

0.25

(0.08-0.42)

0.28

(0.09-0.47)

Effect (β)

95% CI

<0.01<0.01P-Value

Multiple
ImputationCrudeOPCAB vs PCI
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SUMMARYSUMMARY

After 7.5 years, OPCAB was associated with:

a comparable safety profile as PCI

a lower risk of coronary re-interventions

a better cognitive performance.
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DISCUSSIONDISCUSSION

• Cognitive assessment at baseline unavailable. Cognitive 
outcome is valid only on treatment-group level.

• Mechanism difference in cognitive outcome is unknown. 
Subclinical cerebral injury may have occurred due to micro-
embolization after thoracic aorta manipulation with 
catheters during (repeated) PCI.

• BMS were used. In DES era, less re-interventions may be 
expected.
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