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1.4-3.8%: incidence of post-operative stroke after CABG

Increased risk with age

1-1.5% : 50-60 years

2-3%: 60-70 years

4-7% : 70-80 years

8-9% : > 80 years

CEA before CABG 

Ascher E et al., Ann Vasc Surg 2001; Brown et al., Ann Thorac Surg 2008;

Naylor et al., Eur J Vasc Surg 2011; Hillis LD et al., Circulation 2011



CEA before CABG 

Venkatachalam S et al., Ann Vasc Surg 2012; Naylor et al., Eur J Vasc Surg 2011

22% OF PATIENTS UNDERGOING CABG HAVE
> 50% CAROTID STENOSIS

12% OF PATIENTS UNDERGOING CABG HAVE
> 80% CAROTID STENOSIS



SIGNIFICANT PREDICTIVE FACTORS
FOR POST-CABG STROKE:

� Prior stroke/TIA  (OR 3.6)

� Severe carotdi stenosis/occlusion  (OR 4.3)

CEA before CABG 

Naylor et al.; Eur J Vasc Surg 2011



SIGNIFICANT PREDICTIVE FACTORS FOR POST-CABG STROKE:

� Asymptomatic - unilateral 50-99% stenosis

� Asymptomatic - bilateral 50-99% stenosis

� Severe stenosis  +  carotid occlusion

CEA before CABG 

STROKE RISK

     3 %

     5 %

7-11 %

Naylor et al.; Eur J Vasc Surg 2011



THERAPEUTIC STRATEGIES THERAPEUTIC STRATEGIES 

“ the management of carotid arterial

stenosis in patients candidates for

CABG  remains  controversial ”

CEA before CABG 



THERAPEUTIC STRATEGIES: ?THERAPEUTIC STRATEGIES: ?

� CABG alone

� Staged CEA and CABG

� Synchronous CEA and CABG

� Staged/Synchronous CAS

CEA before CABG 



Naylor AR et al., Eur J Vasc Endovasc Surg 2003

LITERATURE REVIEWLITERATURE REVIEW

YEARS 1972-2002
97 STUDIES
8972 PTS



LITERATURE LITERATURE 
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Venkatacham S et al.; 
Ann Vasc Surg 2012
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Eagle KA et al.; Circulation 2004
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Hillis LD et al.; Circulation 2011



Brott TG et al.;
Cath and Cardiovasc Int 2013
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PERSONAL EXPERIENCE
 2003-12

 43 pts (35 m - 8 f)
ca



TIMING



CEA : ASA CLASSIFICATION

1



CCH DISEASES

coronaric 24

mixed 19



VASCULAR PROCEDURES

� Preoperative Color Doppler & Angio TC

� Preoperative Cerebral MR or CT

� General anaesthesia and brain monitoring

(TC Doppler – NIRS)

� Routine shunt  (Pruitt)

� Eversion technique

� 24 h intensive care unit p.o. stay



Stroke /TIA                 0 %

MI                               0 %

Mortality                     0 %

RESULTS post CEA



STAGED  CCH  PROCEDURES

(23 off pump)



� Stroke /TIA                0 %

� MI                               0 %

� Mortality                     0 %

RESULTS post CABG



 CCH  TECHNIQUE & RESULTS

1998-2012
2006 beating heart CABG patients
Elective cases 38.6 %
Urgent cases 56.6 %
Emergency cases 4.7 %
Redo 1.4 %

NEUROLOGICAL COMPLICATIONS

TIA              3 cases (0.15%)
STROKE    2 cases (0.1%)

OVERALL MORTALITY : 20 cases (1%)



CCH  TECHNIQUE & RESULTS

2003-2012
137 over-80 years
Beating heart CABG
Previous TIA/STROKE 5 %
Carotid Disease 36%
CEA before CABG 15% 

NEUROLOGICAL COMPLICATIONS

No   TIA 
No   STROKE 

OVERALL MORTALITY : 2.06%



CCH TECHNIQUE & RESULTS

Standard stabilization with Octopus Device
Routine epi-aortic sonogram
Double mammary graft or mammary and
sequential venous  graft
No venous by-pass graft if significant aortic
disease

OFF-PUMP CABG SURGERY



- Post CABG strokes occur in patients without
significant carotid artery disease

- Only  30%-40% strokes could be prevent by
profilactic CEA

 STROKE & CABG



The etiology of post CABG stroke is multifactorial:

• Aortic arch disease
• Carotid artery disease
• Prolonged cardiopulmonary bypass
• Left main disease

• (ventricular thrombosis)
• (diabetes, smoking , endocarditis)
• (pulmonary disease)

 STROKE and CABG STROKE and CABG



conclusionsconclusions

• A single ideal revascularization strategy is unlikely

to exist

• An individualized approach is mandatory

• Whenever possible, off-pump CABG and “no-touch”

technique seems to be the therapeutic strategy of

choice in patients with supraortic diseaese,  both in

synchronous and staged CEA + CABG procedures



 The rationale of CEA + CABG seems to be:

•  Symptomatic carotid stenosis

•  Asymptomatic bilateral severe stenosis or severe stenosis
with contralateral occlusion

•  Asymptomatic carotid stenosis in patients  “at risk” or
candidates  to  undergo  on-pump CABG

•  Evidence of  “vulnerble plaque “

conclusionsconclusions



 The rationale of preventive CEA (over the CAS)  seem to be:

•  The risk of general anesthaesia of CEA is low  (only 6 MI
or cardiac death over 2000 CEA)

•  Embolic high risk of CAS  by guidewire driving in the arch

• Antiplatelet treatment: uncertainties

conclusions


