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ABSTRACT   

Introduction: The management of significant carotid artery stenosis in patients undergoing CABG is still debatable. We reviewed 

the clinical outcome of patients who underwent combined carotid endarterectomy with CABG in our institute.Methods: Data 

from 2008 to 2015 was reviewed. Along with demographic characteristics, history of diabetes mellitus, hypertension, smoking, 

previous myocardial infarction and stroke was noted. Post operatively ventilation time, average ICU stay, post-operative stroke 

and its type (ischemic or hemorrhagic), post-operative new atrial fibrillation and mortality was noted. Carotid duplex scanning 

was repeated after 3 months.Results: A total of 78 patients (average age 61.12 ± 14.94) underwent combined CABG with CEA 

(male 75.6% and female 24.3%). Of these 74% had hypertension, 92% had DM and 89% had history of smoking. History of 
stroke and myocardial infarction was present in 7% and 37% respectively. Post-operatively two patients had stroke and only one 

patient had residual paralysis. There was a single mortality unrelated to stroke. Follow up scan revealed mild narrowing with no 

flow limitation in 4 patients.Conclusion: Concomitant carotid artery endarterectomy with CABG can be performed safely with 

low risk of stroke and mortality.  

KEYWORDS:CABG-coronary artery bypass grafting, CEA- carotid endarterectomy, DM- diabetes mellitus. 

 

  

INTRODUCTION 

Post-operative stroke after coronary artery bypass grafting 

(CABG) is a catastrophic complication causing significant 

morbidity and mortality [1, 2]. One of the important causes 

of stroke is disruption of atherosclerotic plaque form carotid 
artery [2, 3]. The management of significant carotid artery 

stenosis in patients undergoing CABG is still debatable. We 

reviewed the clinical outcome of patients who underwent 

combined carotid endarterectomy (CEA) with CABG in our 

institute 

MATERIALS AND METHODS 

Clinical data was retrospectively reviewed from 2008 to 

2015. The indication of CEA was significant carotid stenosis 

defined as carotid artery stenosis (CAS)>70% detected on 

carotid duplex scanning. The pre-operative data included 

history of diabetes mellitus, hypertension, smoking, 

previous myocardial infarction (MI) and previous 

neurological event. Intra operatively the method of carotid 

artery closure, type of surgery (on pump versus off pump) 

and the overall duration of surgery was noted. Post-

operatively the time to extubation, average ICU stay, post-

operative stroke and its type (ischemic or hemorrhagic), 

post-operative new atrial fibrillation and mortality was 

noted. On three months follow up carotid artery duplex 

scanning was performed in all patients.  

Surgical Technique: The carotid endarterectomy was 

performed before coronary grafting by a neck incision. 

Endarterectomy was performed by eversion technique and 
carotid artery was closed using a vein patch in all patients. 

The neck incision was kept open until protamine reversal. 

Trans cranial cerebral oximetry was used in all patients for 

monitoring during the procedure. CABG was performed via 

median sternotomy. On pump CABG was performed using 

mild hypothermia and cold sanguineous cardioplegia 

solution. Off pump CABG was performed with the use of 

octopus stabilizer and intracoronary shunts.  
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The conduits used were left internal mammary artery and 

saphaneous vein grafts in all patient.  

 

RESULTS 

Of the 857 patients who underwent CABG during the study 

period carotid artery stenosis was found in 405 patients 

(47%). Significant carotid artery stenosis was found in 108 

patients (12%). A total of 78 patients underwent combined 

CEA with CABG. Of these 78 patients 59 were male 

(75.6%) and 19 (24.3%) were female. The average age was 

61.12 ± 14.94 years (M ± 2SD). Hypertension was present 

in 58 (74%) patients, DM in 72 (92%) patients and history 

of smoking in 70 (89%) patients. Six patients (7%) had 
history of previous stroke and 29 (37%) had previous history 

of MI. The demographic data is presented in table 1.  

 

Table 1: Demographic data of the study subjects 

Characteristic Number of patients (n) Percentage (%) 

Average Age: 61.12 ± 14.94 years (Mean ± 2SD) 

Male: Female: 59:19 

Hypertension 58  74 

DM 72  92 

Smoking 70  89 

Previous stroke 6  7 

Dyslipidemia 22  28 

Previous MI 29 37 

 

Forty one patients underwent right sided endarterectomy and 

37 left sided. CABG was performed without the use of 

cardiopulmonary bypass (CPB) in 49 patients and 29 

underwent on pump CABG. The average duration of surgery 

was 5.8 hours. On an average 3.17 grafts were inserted. The 

intraoperative data is summarized in table 2. 

Table 2: Operative data  

 Number of patients Percentage (%) 

CEA (78)  

Right CEA 41  52.5 

Left CEA 37  47.4 

CABG   

On pump CABG 29 37 

Off Pump CABG 49 63 

Duration of Surgery (hours)  5.8 ± 1.23 (M ± 2SD)  

Average number of grafts 3.17  

 

Two patients (2.5%) suffered post-operative stroke. On CT 

brain scanning both the patients had hemorrhagic stroke 

with no midline shift. Both of them were managed 
conservatively. One patient had no residual hemiparesis at 

the time of discharge. One patient experienced TIA 

(transient ischemic attack) on post-operative D3. However 

CT brain did not reveal any infarction or hemorrhage. 

Average time to extubation was 7.34 ± 2.2 hours. Three 

patients (3.8%) had new onset atrial fibrillation which was 

managed medically. Mean ICU stay was 36.4 hours. There 

was single mortality on post-operative day 2 due to 
ventricular fibrillation secondary to acute myocardial 

infarction (AMI) and cardiogenic shock.  

On three month follow up carotid artery duplex scanning 

was performed in all patients. Four patients revealed mild 

narrowing at the anastomotic site causing <30% stenosis. 

Table 3: Post-operative results 

Event Number of patients Percentage 

Stroke 2  2.5% 

Hemorrhagic stroke/Ischemic stroke 2/0  

Residual hemiparesis 1 1.3% 

Transient ischemic attack 1 1.3% 

Atrial fibrillation 3  3.8% 

Mortality 1 1.3% 

Re exploration 2 2.5% 

Time to extubation 7.34 ± 2.2 hours  

ICU stay 36.4 ± 10.5 hours  
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DISCUSSION 

Stroke is a major post-operative complication for patients 
undergoing CABG [1]. It leads to significant morbidity and 

is also an important cause of mortality after CABG. One of 

the important causes of stroke is carotid artery stenosis [2, 

3]. Carotid artery stenosis (CAS) is often co existent with 

multivessel coronary artery disease requiring CABG. The 

incidence of CAS in patients undergoing CABG has been 

reported to be 5% – 38% [4-7]. In the present study also, the 

incidence of significant CAS was 12%. This highlights the 

importance of pre-operative carotid artery duplex scanning 

in all patients undergoing CABG. 

Currently the guidelines for management of CAS in patients 

requiring CABG are not clear. Early reports suggested that 

staged procedure (CEA followed by CABG) has better 
results with favorable long term results [8]. Sharma et al 

performed meta-analysis to compare early outcomes of 

synchronous and staged approach of carotid endarterectomy 

and coronary artery bypass grafting. They showed 

comparable outcomes in combined and staged approach for 

synchronous carotid and coronary artery disease [9]. 

However recent studies have shown encouraging results 

with the combined approach [9-11]. Huh et al in a meta-

analysis advocated combined procedure for patients with 

critical stenosis [10]. A recent study by Yuan et al showed 

that for patients with combined carotid artery stenosis and 

coronary artery disease, the simultaneous surgical 
procedure, rather than the staged procedure, is 

recommended [11].  

In Indian population the risk factors for carotid artery 

stenosis are similar to coronary artery disease [12]. In the 

present study a large number of patients were having history 

of DM, hypertension and smoking. Sait et al also 

demonstrated DM, hypertension and smoking as risk factors 

for CAS [13]. In addition, they also showed that past history 

of stroke and dyslipidemia as risk factors.   

Our operative technique is the standard for CAS with neck 

incision, eversion technique and closure of carotid artery 

using vein patch. Rerkasem K et al suggested that carotid 

patch angioplasty may reduce the risk of perioperative 

arterial occlusion and restenosis [14]. They also showed that 
it reduces the risk of ipsilateral stroke. Cerebral oximetry 

used while CEA during this study has been shown to be a 

highly sensitive (100%) and noninvasive monitoring 

technique compared to EEG [15]. Transcranial Cerebral 

Oximetry is more sensitive to a drop in BP and responds 

earlier to these changes than EEG [15]. 

Cardiopulmonary bypass was used in 29 (37.1%) of patients 

in the present study. There was no adverse outcome by 

addition of CPB to the procedure. Overall 2 (2.5%) patients 

suffered from post-operative stroke both of whom had 

hemorrhagic stroke. Other studies have shown the stroke 

rate after the combined procedure to be between 2.5% to 9% 

[16-20]. In one study by Weimar et al showed that the stroke 
rate after combined procedure was 18.5% as against 9.7% in 

the isolated CABG group [21]. However they did not find 

any statistical significance in both the groups. The incidence 

of peri-operative stroke after CABG is low. Multiple meta-

analysis studies have shown the stroke rate to be between 

1.8% and 7.5% [22-24]. However the stroke rate in CABG 

alone in presence of significant CAS is 16.5% to 22% [25- 

 

27]. Studies have shown that carotid artery stenosis of more 

than 70% confers higher risk of stroke while performing 

CABG. Only one patient had residual hemiparesis in our 

study.  

There was single mortality in our study which was unrelated 

to stroke. The patient died on post-operative day 2 due to 

cardiogenic shock. Kurtoğlu et al also showed mortality of 

3.5 % in the combined approach [28]. Even lower mortality 
rate of 0.9% was reported by Aydin et al [29]. Two patients 

in the present study had to undergo re-exploration for 

mediastinal bleeding. There was no incidence of neck 

bleeding or hematoma formation.  

On three month follow up duplex scanning only 4 patients 

had mild narrowing of the carotid artery at the anastomotic 

site. There was no flow limiting occlusion of the carotid 

artery in any patient. Long term followed up is needed to 

check the late patency of carotid endarterectomy. In a study 

by Babu et al the incidence of significant carotid artery 

stenosis after endarterectomy was only 0.4% [30].  

Limitations of Study:  

This is a single center retrospective study. The cohort size is 

small. The results demonstrated may differ with a study 

done in a larger population. We did not investigate 

noninvasive procedures like carotid artery stenting which 
can be done for such patients. Long term stenosis after 

carotid endarterectomy needs to be investigated. 

Furthermore a randomized trial to compare combined 

procedure with staged and reverse staged procedure needs to 

be done for a more through proof.  

CONCLUSION 

The present study demonstrates patients undergoing CABG 

have high incidence of severe carotid artery stenosis. Hence 

all patients undergoing CABG should undergo carotid artery 

duplex scanning. Our study also shows that history of DM, 

hypertension and smoking are risk factors for carotid artery 

stenosis. Patients undergoing with significant carotid artery 

stenosis undergoing isolated CABG were at higher risk of 

post-operative stroke. The present study shows that 
concomitant carotid artery endarterectomy with CABG does 

not confer additional risk to patients. It can be performed 

safely with low risk of stroke and mortality. 
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