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STROKE AND CARDIAC SURGERY

MULTIFACTORIAL:

§ Aortic arch atheroembolism
§ Severe carotid disease
§ Intracranial occlusive disease
§ Embolism from the heart
§ Peri-operative atrial fibrillation
§ CPB-related air embolism
§ Hemodynamic strokes (watershed infarcts)
§ Hyperperfusion syndrome
§ Hemorrhage



CAROTID DISEASE

SYMPTOMS

v Symptomatic

v Asymptomatic

PATTERN OF CAROTID DISEASE

v >70% unilateral stenosis.

v >70% bilateral stenosis.

v >70% unilateral stenosis + contralateral occlusion.



Naylor et al. EJVES 2002;23:283-294

SYMPTOMATIC PATIENTS

STROKE RISK DURING CABG
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PATTERN OF CAROTID DISEASE

STROKE RISK DURING CABG



v Increased in patients with previous neurologic SYMPTOMS.

v Increased in patients with CAROTID DISEASE.

v Increases with the SEVERITY of carotid disease:

v Ipsilateral stroke.

v Any stroke.

STROKE RISK DURING CABG



ARGUMENTS IN FAVOUR OF SYNCHRONOUS SURGERY

v The incidence of neurologic complications increases according the severity of 
carotid disease: (Naylor- EJVES, 2003).

No carotid disease: 2%
Unilateral >50% stenosis: 3.2% 5.5
Bilateral >50% stenosis: 5.2% 2.2
Carotid occlusion: 7-12% 1.5

v There are observations suggesting improvement of cerebral hemodynamics 
after CEA with decreased stroke risk of CABG.

(Nakamura- Ann Thor Surg, 2008) (Van der Heyden- EJVES, 2010).

STROKE RISK PREVALENCE

STROKE RISK DURING CABG



ARGUMENTS AGAINST SYNCHRONOUS SURGERY

v Low risk of stroke in patients with unilateral asymptomatic carotid stenosis (3-
5%). (Castaldo- EJVES, 2010) (Naylor- EJVES, 2010)

v 50-60% of peri-operative strokes occur without evidence of carotid disease.  
(Naylor. EJVES 2002)

v At least 50% of neurologic events are not related to the ipsilateral carotid 
stenosis. (Naylor / EJVES, 2002)

v MRI studies suggest that most of peri-operative strokes occur in cerebral areas 
unrelated to the carotid stenosis. (Barbut- Ann Thorac Surg, 1998)

STROKE RISK DURING CABG



STROKE RISK DURING CABG

WHAT HAS CHANGED?

v Coronary revascularization without CPB.

v Coronary revascularization with IMA 
(without aortic clamping).



SYNCHRONOUS CARDIAC AND CAROTID REVASCULARIZATION

(…) only one of these patients (1.3%) suffered a stroke in the hemisphere ipsilateral to the
non-operated, contralateral stenosis (patient had a 90% stenosis pre-operatively). 



TIMING OF CAROTID ENDARTERECTOMY

CEA-CABG	SYNC/(or	
before)



EXTENT OF CEREBRAL ARTERY ATHEROSCLEROSIS



SEVERE CAROTID DISEASE IN CARDIAC SURGERY PATIENTS

v Cause of ipsilateral stroke preventable by CEA? 

v Predictive of global stroke risk (any stroke) / marker of 
increased atherosclerotic risk?
(aortic arch; intracranial; cardioembolic)

SYNCHRONOUS CARDIAC AND CAROTID REVASCULARIZATION



CHULN EXPERIENCE

v 191 patients/ 191 synchronous procedures.

v Mean age: 71.3 yrs (52-85)

v Males: 71%

v Aymptomatic: 86.9%

v Symptomatic: 13.1%
§ Stroke- 19
§ TIA- 5
§ AF- 1

v Mean degree of stenosis: 86.8% (70-95%).



CAROTID DISEASE:

v Unilateral >70% (contralateral <60%): 118 (61.7%)

v Unilateral >70% + Contralateral 60-69%: 30 (15.7%)

v Bilateral >70% stenosis: 33 (17.2%)

v Unilateral >70% + Contralateral occlusion: 10 (5.2%)

CHULN EXPERIENCE



v Immediately before sternotomy. 

v Conventional CEA: 96.3%
Venous patch : 93.7%
Dacron patch: 2.1%

v Eversion CEA: 2.6%
v Venous graft interposition: 0.5%
v Ascending Aorta-carotid bypass graft: 0.5%

v Mean stump pressure: 59 mmHg (20-112)
v Shunt: 31.9% (Javid or Pruitt-Inahara / stump pressure< 50 mmHg) 

v Immediate closure of cervicotomy: 99.4%

CAROTID PROCEDURE

CHULN EXPERIENCE



v CABG: 67%

v CABG + LV aneurysmectomy: 1.0%
v CABG + valvular replacement: 16.3%
v Isolated valvular replacement: 15.2%
v CABG + mixoma resection: 0.5%

CPB: 38.8% OFF-PUMP: 61.2%

CARDIAC PROCEDURE

CHULN EXPERIENCE



v Male, 76 yrs.
v Asymptomatic.

v EUROSCORE- 15.3

v Right ICA: 95%
v Left ICA: 70%

v Right CEA + Off-pump CABG.

CHULN EXPERIENCE



CHULN EXPERIENCE

1 day PO: 

Major stroke/right ICA territory. 



CHULN EXPERIENCE – RESULTS



q Patient-related	factors

q Cardiac-related	factors

q Operation-related	factors

MORTALITY: 19.53%                      SURVIVERS: 9.93%

CHULN EXPERIENCE – RESULTS



RESULTS OF CARDIOTHORACIC DEPARTMENT 
(HOSPITAL SANTA MARIA)

CHULN EXPERIENCE – RESULTS



v In the present experience the synchronous CEA-cardiac surgery strategy was 
associated to a very low risk of ipsilateral peri-operative stroke. 

v This approach did not seem to have a positive impact on the global risk of stroke 
or mortality, despite the low ipsilateral stroke risk.

v This is in accordance with recent observations suggesting that carotid disease is 
a marker of increased atherosclerotic risk.

CONCLUSIONS

CHULN EXPERIENCE



SYMPTOMATIC CAROTID DISEASE

SYNCRONOUS CEA-CARD

Unilateral >70% stenosis
Unilateral >70% stenosis

+
Controlateral occlusion

Bilateral >70% stenosis

SYNCHRONOUS CARDIAC AND CAROTID REVASCULARIZATION



SYNCRONOUS CEA-CARD

Bilateral >70% stenosis
Unilateral >70% stenosis

+
Controlateral occlusion

Unilateral >70% stenosis

CARD SURG

Impaired autoregulation?
Incomplete Willis circle?

Active plaque?

NoYes ?

ASYMPTOMATIC CAROTID DISEASE

?

SYNCHRONOUS CARDIAC AND CAROTID REVASCULARIZATION



GUIDELINES OF ESVS/ESC/EACTS
ASYMPTOMATICSYMPTOMATIC


