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AIM OF STUDY A comparative analysis of the early outcomes of simultaneous and staged methods of revascularization in patients with a combined coronary and 

carotid artery stenosis. 

MATERIALS AND METHODS The study included 45 patients with combined carotid and coronary artery stenosis, operated at the Republican Research Centre  of 

Emergency Medicine in 2014–2018. Patients were divided into two groups: “simultaneous”, 20 patients (simultaneous interventions on the carotid and coronary 

arteries were performed) and “staged”, 25 patients (carotid and coronary artery stenoses were operated in a staged manner). I n all cases, surgical intervention was 

performed on the beating heart. 

RESULTS According to the results of work in the postoperative period, the incidence of neurological complications in the group of staged interventions and in the 

group of simultaneous interventions was 4.0% vs 5.0%, respectively. In the group of staged interventions, no deaths were observed, whereas in the group of 

simultaneous interventions, one lethal outcome was observed (5%) associated with pulmonary complications.  

CONCLUSION According to the results of the work, the simultaneous and staged approaches in the treatment of combined lesions of the carotid and coronary arteries 

did not differ statistically significantly regarding to cerebral and cardiovascular outcomes. 
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AC – artificial circulation 
ACVE – acute cerebrovascular event 
CABG – corornary artery bypass grafting 
CAD – coronary artery disease 
CCD – cerebral circulation disorder 
CDS – color duplex scan 
CEA – carotis entarterectomy 
ECHO-CG – echocardiography 
MI – myocardial infarction 
TCCD – transient cerebral circulation disorder 
TIA – transient ischemic attack 
 

 
The ischemic stroke and myocardial infarction are a serious threat to health and the leading causes of disability and 

mortality in the population. The survivors have a high risk of recurrent myocardial infarction or stroke, and death [1]. 
Among patients over 65, carotid artery stenosis of more than 50% is revealed in 17%, and the stenosis of more than 
80% is revealed in 5.9% cases [2]. According to a number of authors [3], carotid arteries stenosis is an additional risk 
factor worsening the postoperative prognosis after coronary artery bypass grafting (CABG). 

In Uzbekistan, coronary artery disease (CAD) affects about 11% of the adult population. 
  



 

The incidence of cases revealed in Uzbekistan is more than 40,000 strokes per year. In this case, the mortality rate 
is 44.6%. The incidence of angina is 1,300,000 people annually, acute myocardial infarction (MI) — 180,000 people 
annually. Each year, about 65,000 people die of these diseases [4]. 

Simultaneous carotid endarterectomy (CEA) and CABG were performed in 15 patients with carotid and and 
coronary arteries lesions for the first time [5]. The results of simultaneous and staged interventions remain controversial 
primarily due to the lack of randomized studies. Thus, some proponents of a staged approach pay attention with the 
high frequency of complications after simultaneous operations [6]. According to the results of the meta-analysis, the 
incidence of stroke with a staged approach was 3.5% and 5.4% after simultaneous surgeries. According to some 
authors, such data were obtained as the meta-analysis included the results of non-randomized studies [7–8]. For 
example, other authors note a low incidence of stroke after simultaneous interventions, 2.8% versus 14% after reverse 
staged treatment [8–11]. The attention is drawn to the fact that patients with simultaneous interventions on carotid and 
coronary arteries have a higher risk, and the results of surgical treatment are more influenced by the risk factors 
associated with multifocal lesions than by simultaneous surgery [7]. 

A uniform routine approach to surgical treatment has not yet been developed [7]. The choice of the sequence of 
stages is based on the severity of a lesion of one or another vessel. When carotid stenosis prevails, the first stage is 
CEA and then CABG, when coronary lesion prevails and carotid stenosis is asymptomatic, the first step is CABG and 
then CEA [12, 13]. 

The aim of the study is a comparative analysis of the direct results of simultaneous and staged methods of 
revascularization in patients with a lesion of coronary and carotid vessels. 
MATERIAL AND METHODS 

This prospective study included 45 patients operated on at the RSCEM in the period from 2014 to 2018. Patients 
were divided into two groups: Group 1 (20 patients) of simultaneous CEA and CABG on the working heart (off-pump) 
or under conditions of artificial blood circulation (on-pump); Group 2 — 25 patients, staged CEA and CABG. Both 
groups were comparable by gender and age, there were 14 (70%) male patients in the simultaneous group and 18 
(72%) male patients in the staged group; the average age was 67.2±3.5 and 64.3±2.5 years in Group 1 and 2, 
respectively. 

The demographic and clinical indicators are presented in Table 1. 
T a b l e  1  

Demographic and clinical parameters of patients 
Group Total Male Female Mean age 

Simultaneous group 20 14 (70%) 6 (30%) 67.2±3.5 

Staged group 25 18 (72%) 7 (28%) 64.3±2.5 

 

 
The degree of coronary and carotid damage, as well as the severity of symptoms were the criteria for the choice of 

surgical treatment tactics. The incidence of cardiovascular and cerebral complications and the duration of postoperative 
stay in the clinic were evaluated in the postoperative period. 

Patients were examined according to the standard, including echocardiography (EchoCG) and color duplex scan 
(CDS) of extracranial vessels. Coronary angiography was performed to verify the anatomy, coronary lesion as well as 
surgical technique (Fig. 1). 

 

 

A B 

Fig. 1. Coronary angiography. Patient M. Stenosis of AIVA, CA, OMB (A). RCA (B) occlusion (arrows) 

 
In assessing the state of extracranial vessels, the special attention was given to cerebral angiography (Fig. 2.) 

 



 

Fig. 2. Cerebral angiography of the same patient. The left CCA 70% bifurcation stenosis (showed with an arrow) 

 
In all cases of simultaneous interventions, CEA was performed first. An atherosclerotic plaque and the affected 

endothelium were removed according to an open (classical) technique. In cases of existing S-shaped deformation of 
carotid arteries, it was removed and redressed (eversion method), the artery wall defect was replaced by an autovenous 

patch. The stages of CEA operation are presented in Fig. 3 
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Fig. 3. Stages of eversion carotid endarterectomy: A — general view of the left carotid arteries; B — the stage of eversion carotid endarterectomy; 

C — the stage after restoration of integrity of carotid arteries 

 
After the vascular stage was completed, the cardiac stage was initiated, the operation was performed on a working 

heart. Autovenous-coronary anastomoses were formed: first proximal, then distal ends. The stages of CABG operation 
on a working heart are showed in Fig. 4. 

 

   

A B C 

Fig. 4. Stages of the operation of coronary bypass grafting on the beating heart: A — the stage of imposing the distal anastomosis “aorta-anterior 

interventricular artery”; B — sequential anastomosis “aorta-intermediate artery-circumflex artery”; C — the stage of imposing the distal anastomosis 

“aorta-posterior interventricular branch” 

  
In patients with carotid stenosis in the presence of stable angina, the first stage was CEA. The second stage of the 

operation was carried out in terms from 1 to 4 months, 2.5±1.2 months averagely. 
RESULTS 

The main indications for simultaneous operations were the necessity of myocardial revascularization against the 
background of a concomitant symptomatic (transient ischemic attack (TIA) and/or transient cerebral circulatory 
disorders in history) of the carotid artery of more than 70% without contralateral damage (12 patients, 60%) or 
symptomatic (3 patients, 15%) and asymptomatic bilateral carotid stenosis of more than 50% (5 patients, 25%). The 
characteristics of patients, cases of carotid stenosis of more than 50% are presented in Table 2. 

 



 
T a b l e  2  

Patients specific, carotid arteries stenosis more than 50% 

 

A total of 13 patients (65%) of Group 1 had early post-infarction angina, 5 (25%) patients had new-onset progressive 
angina, and 2 (10%) patients had a progressive course of angina refractory to medical treatment. In 11 cases (44%) in 
patients of Group 2, there was a multi-vascular lesion of coronary arteries and a progressive course of angina on the 
background of asymptomatic unilateral (6 patients, 24%) or bilateral (5 patients, 20%) carotid stenosis, which required 
the first stage to perform myocardial revascularization. In the remaining 14 cases (56%), symptomatic unilateral (5 
patients, 20%) or bilateral (9 patients, 36%) carotid lesion was observed. The characteristics of patients with coronary 
artery disease are presented in Table 3. 

 T a b l e  3  

Patients specifics, CAD 

 

 
During surgical treatment in Group 1, CEA was first performed, then CABG on the working heart followed (19/95%), 

in one case (5%), CABG was performed under artificial circulation due to unstable hemodynamics. In the Group 2, the 
CABG stage was performed off-pump in all 25 cases (100%). The bypass index was 3.6 for the Group 1 and 3.4 for 
the Group 2. The data on the operations carried out in simultaneous and stage groups are presented in Table 4. 
T a b l e  4  

The type of interventions 

 
Group Total Off-pump On-pump Bypass index 

Simultaneous group 20   19 (95%) 1 (5%) 3.6 

Staged group 25  25 (100%) 0 (0%) 3.4 

 

In the early postoperative period, CCD were observed in both groups and differed statistically insignificantly (one 
patient in the Group 1 (5%) versus one patient in the Group 2 (4%); p>0.1). There was 1 lethal case in the group of 
simultaneous interventions associated with pulmonary complications. 

The types complications are presented in Table 5. 

 
T a b l e  5  

Postoperative complications 

 
Complication Simult. group  Staged group  

Cerebral circulation disorder  1 (5%)  1(4%)  

ARDS  1(5%)  -  

 

The lethal outcome associated with the development of pulmonary complications on the background of 
cardiovascular insufficiency was observed in one (5%) case in the Group 1. There were no deaths in the Group 2. The 
mortality rate is presented in Fig. 5. 
  

Coronary arteries stenosis Simult. group Abs.(%)  Staged group Abs.(%)  

Unilateral carotid artery stenosis with symptoms  12 (60%)  5 (20%)  

Unilateral carotid artery stenosis without symptoms - 6 (24%)  

Bilateral carotid artery stenosis with symptoms  3 (15%)  9 (36%)  

Bilateral carotid artery stenosis without symptoms 5 (25%)  5 (20%)  

Diagnosis 
 

Simult. group Abs.(%)  Staged group Abs.(%)  

Early post-infarction angina   13 (65%)  11 (44%) 

New onset progressive angina  5 (25%)  - 

Progressive angina   2 (10%)  - 

Stable exertional angina  - 14 (56%)  

MI in history 15 (75%)  11 (44%) 



 
Simultaneous group 

11; 5% 

19; 95% 

Staged group 
0; 0% 

25; 100% 

 
Other cardiovascular and cerebral complications (MI, heart failure, TIA, transient cerebral circulation disorders) 

were not observed in any of the studied groups. The average duration of the postoperative hospital period was 8.8±1.2 
days for the Group 1. The Group 2 needed a longer hospitalization with a total postoperative hospital stay of 13.2±1.5 

days. 
In the early postoperative period, no stenosis was detected at the surgical intervention level at the control CDS of 

the extracranial vessels, laminar blood flow was visualized. No pathological abnormalities were detected on the 

echocardiography. The assessment of the state of extracranial vessels on the CDS is shown in Fig. 6. 
 

 

Fig. 6. Patient N. Color duplex scan of the main arteries of the head. The left ICA lumen is echo-free, the laminar flow is max. 76.4 cm/sec., bifurcation 

stenosis up to 44% in diameter on the right, going to the ICA with the stenosis up to 37% in diameter 
 
Patients did not complain in terms of 16 months averagely after the operation, check CDC of extracranial vessels 

and EchoCG also revealed no pathological abnormalities. 
DISCUSSION AND CONCLUSION 

The incidence of the carotid and coronary lesions, according to various authors, ranges from 6 to 20.5%. Thus, 
according to C.W. Akins [3, 4], in 8.7% of patients examined by non-invasive methods, a concomitant lesion of the 
carotid vessels was detected, resulting in more than 75% stenosis of the carotid arteries. The incidence of lesions 
increases from 3.8% among patients under 60 to 11.3% in patients over 60. According to other authors [10], among 
patients over 65, 17% had carotid stenosis more than 50% and 5,9% had the stenosis of more than 80%. According to 
our data, in 3.2% of the patients examined by non-invasive methods, a concomitant vascular lesion of the carotid 
vessels was detected, resulting in more than 70% stenosis of the carotid arteries. 

According to the recommendations of the European Society of Cardiology (ESC) 2017, Guidelines for the 

management of acute myocardial infarction in patients presenting, 2017, Guidelines on the Diagnosis and Treatment of 
Peripheral Arterial Diseases, 2017, there are three tactics of surgical revascularization for combined lesions: 

1) staged tactics (1 — CEA; 2 — CABG) with the predominance of carotid pathology (TIA, TCCD, ACVE, bilateral 
hemodynamically significant damage + stable angina); 

2) reverse staged tactics (1 — CABG; 2 — CEA) with the predominance of coronary pathology (progressive angina, 
lesion of the left main artery) + asymptomatic unilateral carotid lesion). 

3) simultaneous tactics — the even lesion of the carotid and coronary blood flows (progressive angina pectoris, 
lesion of the coronary trunk, unstable angina + unstable plaque in the coronary arteries, TIA, TCCD, ACVE in history, 
bilateral hemodynamically significant lesion). 

According to one of the latest meta-analyses [5], the incidence of stroke was 3.5% with a staged approach and 
5.4%  with a simultaneous approach. According to some authors, these data have been obtained due to the fact that a 
meta-analysis included the results of non-randomized studies [1, 2]. Thus, other authors have noted a low incidence of 
stroke after simultaneous interventions, 2.8% versus 14% after reverse staged treatment [11]. Single-step interventions 
on carotid and coronary arteries have a higher risk profile, and the results of surgical treatment are more influenced by 
risk factors than simultaneous operation on the carotid artery [12, 13]. The staged surgical treatment of patients with 
atherosclerotic lesions of the coronary and carotid arteries has several disadvantages. The biggest problem is that the 
main complication when performing CABG is CCD, and myocardial infarction when performing CEA in patients with 
coronary artery disease [4, 10]. The advantage of simultaneous operations is that the patient undergoes one anesthesia 
and hospitalization, the disadvantage is that the risk of complications in the postoperative period increases. According 
to the largest American 10-year-study (Gopaldas RR), which included 16,639 patients, the results of staged and 

   



simultaneous interventions were not statistically significantly different. The frequency of neurological complications in 
the group of interventions was 3.5% and 3.9% in the group of simultaneous interventions, the mortality rate was 4.2% 

vs 4.5%. According to the results of our work, in the group of staged interventions and in the group of simultaneous 
interventions the incidence of neurological complications was 4.0% vs 5.0%, and the mortality rate 0% vs 5.0%. Thus, 
simultaneous and staged approaches in the treatment of combined lesions of the carotid and coronary blood flows do 
not differ statistically significantly with respect to cerebral and cardiovascular outcomes. The mortality observed in the 
group of simultaneous treatment may be associated with the initial more severe condition of patients in this group. The 
staged approach was accompanied by a cumulatively longer postoperative stay of patients in the clinic. 
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