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Abstract. Results of treatment of patients with combined atherosclerotic lesions of the cerebral and coronary 
arteries who underwent carotid endarterectomy at different terms before aortic-coronary bypass surgery. 
Grigoruk S.P., Zorin M.O., Dudukina S.O. The quality of life of patients after surgical interventions in those of with 
combined atherosclerotic lesions of the cerebral and coronary arteries remains a topical issue of modern medicine. The 
purpose of the study: to analyze the results of treatment of patients with combined atherosclerotic lesions of the 
cerebral and coronary arteries in the temporal aspect, who underwent carotid endarterectomy as the first stage of 
treatment. The results of treatment of 112 patients were analyzed. All patients underwent simultaneous cerebral and 
coronary angiography. After the operation, if new neurological symptoms appeared or a cardiological pathology 
progressed, the angiographic study was performed again, and the results of this study were used to decide on further 
tactics. Treatment results were evaluated 30 days, 5 and 10 years after ACBS. With the revealed indications for ACBS, 
hemodynamically significant stenoses of the operated carotid artery were found in 10.7% of patients. Stenoses of other 
cerebral vessels that required surgical correction (opposite ICA, VA) in 7.1%. These patients had cerebral artery 
stenting before ACBS. In 9.8% of patients, indications were found for stenting of cerebral and coronary arteries, which 
were performed in one session. In 5.4%, only coronary artery stenting was performed. In the remaining 75 patients 
without indicated surgical correction of cerebral arteries ACBS was performed. So, in 3-5 years after CEE, ACBS was 
performed in 35 patients, later than in 5 years – in 40 patients. In the postoperative period, ACBS TIA was registered 
only in 4%, ischemic stroke – in 5.3%. The total lethality rate is 4%. The 10-year survival rate after myocardial 
revascularization was 46% [CI 95% 58%; 34%]. the most intensive decrease in survival function was registered during 
the first 5 years of follow-up (5-year survival rate 60% [71%; 48%]. Carotid endarterectomy is an effective method of 
treating atherosclerotic stenosis of the ICA and a method of preventing neurological complications in patients with 
combined atherosclerotic lesions of the cerebral and coronary arteries with the progression of cardiac pathology. 
 
Реферат. Результати лікування хворих з поєднаними атеросклеротичними ураженнями церебральних та 
коронарних артерій, яким виконана каротидна ендартеректомія в різні строки перед аорто-коронарним 
шунтуванням. Григорук С.П., Зорін М.О., Дудукіна С.О. Якість життя пацієнтів після проведених 
оперативних втручань у пацієнтів з поєднаними атеросклеротичними ураженнями церебральних і коронарних 
артерій залишається актуальним питанням сучасної медицини. Мета дослідження: проаналізувати в 
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часовому аспекті результати лікування пацієнтів з поєднаними атеросклеротичними ураженнями 
церебральних і коронарних артерій, яким першим етапом лікування виконано каротидну ендартеректомію. 
Проаналізовано результати лікування 112 пацієнтів. Усім хворим проведена одномоментна церебральна і 
коронарографія. Після операції при появі нових неврологічних симптомів або прогресуванні кардіологічної 
патології ангіографічне дослідження виконували повторно, за результатами якого приймалося рішення про 
подальшу тактику. Результати лікування оцінювали через 30 діб, 5 і 10 років після АКШ. При виявлених 
показаннях до АКШ гемодинамічно значущі стенози оперированої сонної артерії зустрічалися в 10,7% хворих. 
Стенози інших церебральних судин, які вимагали хірургічної корекції (протилежна ВСА, ПА), у 7,1%. Цим 
пацієнтам перед АКШ провели стентування церебральних артерій. У 9,8% пацієнтів виявлені показання для 
стентування церебральних і коронарних артерій, які були виконанні в одну сесію. У 5,4% проведено тільки 
стентування коронарних артерій. Решті 75 пацієнтам, у яких не було показань до хірургічної корекції 
церебральних артерій, виконували АКШ. Так, через 3-5 років після КЕЕ АКШ виконано 35 хворим, пізніше, ніж 
через 5 років – 40 пацієнтам. У післяопераційному періоді АКШ ТІА зареєстрована лише в 4%, ішемічний 
інсульт у 5,3%. Загальна летальність 4%. 10-річна виживаність після реваскуляризації міокарда становила 
46% [ДІ 95% 58%; 34%], найбільш інтенсивне зниження функції виживання зареєстровано протягом перших 5 
років спостереження (5-річна виживаність 60% [71%; 48%]. Каротидна ендартеректомія є ефективним 
методом лікування атеросклеротичних стенозів ВСА і методом попередження неврологічних ускладнень у 
пацієнтів з поєднаними атеросклеротичними ураженнями церебральних і коронарних артерій при 
прогресуванні кардіологічної патології 

 
In recent years, the main cause of death in 

Ukraine is cardiovascular diseases, namely heart 
attacks and brain strokes, the main cause of which is 
atherosclerosis [1]. 

Recently, a lot of literature data on the treatment 
of connected atherosclerotic lesions of the cerebral 
and coronary arteries in patients with indications to 
surgery on both circulations appeared. The results of 
treatment have been well studied, and there is 
ongoing discussion about the type, sequence, and 
technique of surgeries [2, 3, 4, 5, 9]. Progress in the 
diagnosis and treatment of combined atherosclerotic 
lesions of the cerebral and coronary arteries is 
unambiguous [7, 8, 10], but the question of quality 
of life after surgical interventions remains relevant. 

The purpose of the study: to determine the results 
of treatment of patients with combined atherosclerotic 
lesions of the cerebral and coronary arteries who 
underwent carotid endarterectomy (CEE) at various 
terms before aortic-coronary bypass surgery (ACBS). 

MATERIALS AND METHODS OF RESEARCH  
The results of treatment of 112 patients with 

combined atherosclerotic lesions of the cerebral and 
coronary arteries, who underwent carotid endarter-
ectomy (CEE) at the first stage were analyzed. At 
the time of the CEE, all patients had atherosclerotic 
lesions of the cerebral and coronary arteries, deter-
mined by using simultaneous coronary and cerebral 
angiography, but surgical interventions were only 
indicated on the carotid arteries. Repeated coronary 
angiography was performed at various terms after 
the CEE when symptoms of coronary artery disease 
appeared or progressed. To determine the effecti-
veness of the performed CEE and the state of all 
cerebral vessels, cerebral angiography was perfor-
med in a joint program simultaneously with coro-

nary angiography. A similar diagnostic program was 
performed in patients with new neurological 
symptoms. Treatment results were determined in 30 
days, 5 and 10 years after ACBS. 

General methods of statistical processing were 
used in all patients. The presence of a relationship 
between quality indicators was established on the 
basis of 2 criterion. To determine the strength of 
the relationship between such indicators, the Kramer 
conjugacy coefficient was determined based on 
statistics2. Evaluation of the survival function of 
patients was performed using the Kaplan-Meyer 
method [2]. Statistical analysis was performed in the 
Jupyter Notebook application using Python. Jupyter 
Notebook is an open source application and is 
distributed free of charge under a modified BSD 
license. To evaluate the survival function, we used 
the lifelines survival analysis library, which is also 
free and distributed under the MIT license. 

RESULTS AND DISCUSSION  
In 37 (33%) patients, cerebral arteries stenosis 

and/or coronary artery stenosis were detected during 
the examination and their surgical correction was 
indicated. 

With the revealed indications for ACBS, hemo-
dynamically significant stenoses of the operated 
carotid artery were observed in 12 (10.7%) patients. 
Stenosis of other cerebral vessels requiring surgical 
correction (opposite ICA, VA – in 8 (7.1%). These 
patients underwent endovascular surgery on the 
cerebral arteries before ACBS. In 11 (9.8%) pa-
tients, indications for stenting of the coronary and 
cerebral arteries were found (in 2 operated – ICA, in 
7 – the opposite ICA, in 2 – VA), which were per-
formed simultaneously. Coronary artery stenting 
was performed in 6 (5.4%) patients. ACBS was 
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performed in other 75 patients who did not have 
indications for surgical correction of cerebral arte-
ries, after establishing the indications. So, in 3-
5 years after CEE, ACBS was performed in 35 
patients, and in more than 5 years – in 40 patients. 

Complications after CEE were significantly as-
sociated with obesity (p=0.00003) – 100% of obese 
patients had various complications, the presence of 

overflows according to CAG (p=0.000001) – 30.8% 
of patients without overflows had complications, and 
slightly associated with the presence of an ischemic 
focus according to CT (p=0.02) – 28.6% of patients 
had complications. 

The frequency and complications after CEE are 
presented in the table (Table 1). 

 

T a b l e  1  

Frequency of complications after carotid endarterectomy in patients with combined 
atherosclerotic lesions of the cerebral and coronary arteries who underwent carotid 

endarterectomy before aortic-coronary bypass surgery 

Complication Frequency 

Angina in the postoperative period 14.7% (11) 

AMI 1.3% (1) 

TIA 4% (3) 

Ischemic stroke 4% (3) 

Hyperperfusion syndrome 5.3% (4) 

Hypotension 2.7% (2) 

PATE 1.3% (1) 

 
Angina in the postoperative period was the most 

frequent complication of the early postoperative 
period and was statistically more common in AMI 
(p=0.002) and hypotension (p=0.022) than in TIA 
(p=0.022) and ischemic stroke (=0.022). All patients 
with complications received intensive care according 

to international standards. Urgent coronary angio-
graphy was performed in patient who was found to 
have signs of AMI, and no indications for operative 
revascularization were found. 

The general results of treatment after CEE are 
presented in the table (Table 2). 

 

T a b l e  2  

Results of treatment after carotid endarterectomy in patients  
with combined atherosclerotic lesions of the cerebral and coronary arteries  

who underwent carotid endarterectomy before aortic-coronary bypass surgery 

Result Frequency 

General improvement without regression of symptoms 44% (33) 

Complete regression of neurological symptoms 48% (36) 

Partial regression of neurological symptoms 4% (3) 

Aggravation of symptoms 1.3% (1) 

Without changes 2.7% (2) 

Death 0% (0) 
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The table shows that the statistical majority of 
patients had complete regression of neurological 
symptoms and general improvement without regres-
sion of neurological symptoms in comparison with 
other treatment results. The number of patients with 
worsening and patients without changes in neuro-
logical status did not differ statistically (p=0.3). 
After performing CEE, 78.8% of patients without 
complications and 22.2% of patients with compli-
cations had complete regression of neurological 
symptoms. The presence of factors that influenced 
the results of treatment: neurological deficit before 
surgery (p=0.02), the absence of flows by CAG 

(p=0.02), the presence of VA stenosis (p=0.015), the 
occurrence of complications (p=0.003) was statis-
tically confirmed 

During the 10-year follow-up period, 11 (14.7%) 
patients had general brain symptoms according to 
the questionnaire, and 8 (10.7%) had TIA. 

After ACBS, 81% of patients withput complica-
tions after CEE and 19% of patients with various 
complications after CEE had complete regression of 
cardiac symptoms. 

After performing ACBS, the following compli-
cations were observed in patients of this group 
(Table 3). 

 

T a b l e  3  

Frequency of complications after ACBS in patients  
with combined atherosclerotic lesions of the cerebral and coronary arteries  

who underwent carotid endarterectomy before aortic-coronary bypass surgery 

Complication Frequency 

No complications 61.3% (46) 

Angina in the postoperative period 25.3% (19) 

AMI 4% (3) 

TIA 4% (3) 

Ischemic stroke 5.3% (4) 

 
There were statistically more patients without 

complications than patients with complications 
(p=0.00002). Significantly more patients had angina 
in the postoperative period than AMI (p=0.0001), 
ischemic stroke (p=0.0004), and TIA (p=0.015). The 

frequency of AMI and ischemic stroke was almost 
identical (p=0.69). 

During the statistical analysis, factors affecting 
the occurrence of complications and treatment 
results after ACBS were identified (Table 4). 

 

T a b l e  4  

Factors affecting the overall results of treatment of patients  
with combined atherosclerotic lesions of the cerebral and coronary arteries 

Factors that influence the occurrence of complications Factors affecting treatment outcomes 

history of AMI (p=0.001) 
obesity (p=0.003) 
neurological deficit before surgery (p=0.023) 
chronic pyelonephritis (p=0.018) 
complications after CEE (p=0.024) 

gender (p=0.029) 
functional class of angina (p=0.044) 
no overflows according to CAG data (p=0.039) 
AMI history (p=0.003) 
the presence of complications after ACBS (p=0) 
results after СEE (p=0.00002) 
 

 
Thus, complications in the postoperative period 

after ACBS were observed in 20.7% of patients with 
a history of AMI, 69% of patients with chronic 
pyelonephritis, 96.6% of patients with obesity, and 
75.9% of patients with neurological deficits. Impro-

vement of the condition after surgery occurred in 
100% of patients without a history of AMI, 100% of 
the deceased patients had a history of AMI, although 
the overall results of treatment did not differ much 
except for mortality (Table 5). 
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T a b l e  5  

Results of treatment in patients with combined atherosclerotic lesions of the cerebral  
and coronary arteries who underwent carotid endarterectomy  

before aortic-coronary bypass surgery, depending on the presence of AMI in the history 

AMI/result 
Improvement  
of condition 

Regression  
of symptoms 

Partial  
regression 

Aggravation  
of symptoms 

Without  
changes 

mortality 

None 17.7% (11) 58.1% (36) 14.5% (9) 8.1% (5) 1.6% (1) 0% (0) 

Present 0% (0) 46.2% (6) 15.4% (2) 15.4% (2) 0% (0) 23.1% (3) 

P p = 0.225 p = 0.432 p = 0.726 p = 0.764 p = 0.385 p = 0.002 

 

66.7% of patients with AMI in the postoperative 
period and 5.3% with angina and heart failure that 
occurred after ACBS died. 33.3% of patients with 
AMI and 75% of patients with ACA had a dete-
rioration in their condition. Complete regression of 
cardiac symptoms was observed in 65.2% of patients 
without complications after ACBS. Partial regression 
of cardiac symptoms was observed in 15.2% of pa-
tients without complications, and in 21.1% with angina 
in the postoperative period. 25% of patients with ACA 
had no changes in the course of cardiac symptoms. 

In 27.3% of patients with general improvement 
without regression of neurological symptoms after 
CEE, there was improvement after ACBS, in 36.4% 
– regression of cardiac symptoms, in 12.1% – partial 
regression, in 15.2% – deterioration, in 3% changes 
were not observed, 6.1% of patients died. In patients 
with complete regression of neurological symptoms 
after CEE, only 5.6% had improvement, 80.6% had 
complete regression of cardiac symptoms, 11.1% 

had partial regression, and 2.8% had deterioration. 
All patients with partial regression of neurological 
symptoms and deterioration had similar changes in 
cardiac symptoms. One patient, whose neurological 
condition did not change after CEE, had a complete 
regression of cardiac symptoms, and the other died 3 
days after ACBS. Complete regression of cardiac 
symptoms was observed in 56% of patients, partial 
regression was observed in 14.7%, and deterioration 
was observed in 9.3% of patients. 

The total mortality rate in patients with combined 
atherosclerotic lesions of the cerebral and coronary 
arteries who underwent carotid endarterectomy at 
different terms before aortic-coronary bypass sur-
gery was 4% (3 patients). 

When calculating the survival function in patients 
with combined atherosclerotic lesions of the cerebral 
and coronary arteries, who underwent CEE before 
ACBS, a 10-year survival after myocardial revascu-
larization was 46 % [CI 95% 58%; 34%] (Fig.). 

 

 

Curve of survival functions in patients with combined atherosclerotic lesions of the cerebral  
and coronary arteries who underwent carotid endarterectomy before aortic-coronary bypass surgery 
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Figure also shows that the decrease in survival 
function was observed more intensively during the first 
5 years of follow-up (5-year survival – 60% [71%; 
48%], and during the observation period of 5-10 years, 
the function graph was almost at the plateau level. 

CONCLUSIONS 
Carotid endarterectomy is an effective method of 

treating atherosclerotic stenosis of the ICA and a 

method of preventing neurological complications in 
patients with combined atherosclerotic lesions of the 
cerebral and coronary arteries with the progression 
of cardiac pathology for 5 years or more. 
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