
ОРИГИНАЛЬНОЕ ИССЛЕДОВАНИЕ  
  

ORIGINAL STUDY         DOI:10.23888/PAVLOVJ2018263396-406 
 

396 
I .P .  P AV LOV  RUS S IAN ME DICAL  

BIOLOGICAL HERALD. 2018; 26(3):396-406 
РОССИЙСКИЙ  МЕДИКО-БИОЛОГИЧЕСКИЙ  ВЕСТНИК 
имени академика И.П. Павлова. 2018. Т. 26. №3. С. 396-406 

 

 
 

© А.В. Зыбин
1
, А.В. Покровский

1,2, И.Е. Тимина
2,  

А.Ф. Харазов
1,2

, З.А. Адырхаев
1,2 

 
ФГБОУ ДПО Российская медицинская академия непрерывного профессионального  

образования Минздрава России, Москва, Россия (1) 
ФГБУ Институт хирургии им. А.В. Вишневского Минздрава России, Москва, Россия (2) 

 
Цель. Анализ влияния факторов риска (ФР) на прогрессирование атеросклероза бра-

хиоцефальных артерий после выполненной односторонней каротидной эндартерэктомии 

(КЭАЭ) на фоне терапии статинами. Материалы и методы. Проанализировано 262 случая 
КЭАЭ (262 пациента). Оценивалось влияние ФР на фоне статинотерапии на частоту наруше-

ний мозгового кровообращения (НМК), инфаркта миокарда (ИМ), выживаемость, состояние 
сонных артерий и липидного профиля. В раннем периоде оценены результаты у 100% паци-

ентов, в отдаленном – у 93,5%. Пациенты распределены: группа симвастатина – 41,6% в пе-

риоперационном периоде и 24,5% – в отдаленном, аторвастатина – 51,9% и 54,7%, розуваста-

тина – 6,5% и 20,8% соответственно. Превалировали (83,2%) пациенты с 3 и более ФР (по 

шкале SCORE). Результаты. В анализируемой выборке летальность составила 6,5%, часто-

та фатальных сердечно-сосудистых осложнений (ССО) – 7 случаев (2,3%), нефатальных 

НМК – 5 случаев (1,9%). Значимое влияние на прогрессирование изменений в сонной арте-

рии определялось у больных с 3 ФР (р=0,03). Протяженность атеросклеротической бляшки 

(АСБ) максимальна у больных с 5 ФР (р=0,01). При наличии от 3 ФР отмечается повышение 

уровня общего холестерина (ХС) и ХС липопротеидов низкой плотности (ЛПНП), р=0,001. В 

отдаленном периоде в группе аторвастатина уровень ЛПНП снижался на 19,1%, р=0,0001, в 

группе розувастатина увеличивался уровень ЛПВП на 3,4%, р=0,02. В группе розувастатина 

достижение рекомендуемых значений ХС определялось на 64,7% чаще в сравнении с симва-

статином, р=0,03. Частота ССО возрастает у пациентов >68 лет, р=0,04. Частота летальных 

исходов увеличивается при индексе массы тела (ИМТ) ≥25-30 кг/м
2 (р=0,05) и наличии са-

харного диабета 2 типа (р=0,03). На отдаленные результаты также продемонстрировали 

влияние: курение (р=0,04), артериальная гипертензия (р=0,019), хроническая сердечная не-

достаточность (р=0,01), склонность к брадикардии (р=0,03), атеросклеротическое поражений 

более одного артериального бассейна (р=0,006). ФР влияли на частоту развития рестенозов 

внутренней сонной артерии (ВСА) >50% на стороне операции в 4 наблюдениях (1,5%). В 
группе аторвастатина наблюдалось наиболее эффективное (на 47,1%) влияние на липидные 

ФР в сравнении с другими группами (р=0,001). Терапия аторвастатином стабилизировала 

стенку ВСА и контралатеральной общей сонной артерии (ОСА) на 17,6% чаще (р=0,05) в 

сравнении с симвастатином и розувастатином. Заключение. Определена прямая взаимосвязь 

влияния ФР на прогрессирование атеросклеротических изменений в сонных артериях и час-

тоту развития сердечно-сосудистых осложнений на протяжении периоперационного и отда-

ленного периодов, а также влияние проводимой статинотерапии на показатели липидного 

обмена и более высокая эффективность синтетических статинов. 
Ключевые слова: статины, дислипидемия, холестерин, каротидная эндартерэкто-

мия, факторы риска, хирургическое лечение. 
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Aim. Analysis of influence of risk factors (RF) on progression of atherosclerosis of brachioce-

phalic arteries after unilateral carotid endarterectomy (CEA) with the underlying treatment with sta-
tins. Materials and Methods. 262 Cases (262 patients) were analyzed. Influence of RFs on the fre-
quency of cerebral circulation disorders (CCD), myocardial infarction (MI), survival rate, condition of 
the carotid arteries and on lipid profile with the underlying treatment with statins was evaluated. In the 
early period the results were evaluated in 100% of patients, in a long-term period – in 93.5%. Patients 
were arranged in groups: a group that received simvastatin – 41.6% in the preoperative period and 
24.5% in the long-term period, a group of atorvastatin – 51.9% and 54.7%, a group of rosuvastatin – 
6.5% and 20.8%, respectively. Predominating (83.2%) were patients with more than 3 RFs (according 
to SCORE scale). Results. Lethality rate in the analyzed sample group was 6.5%, the rate of fatal car-
dio-vascular complications (CVC) – 7 cases (2.3%), of non-fatal CCD – 5 cases (1.9%). A significant 
influence on the progression of alterations in the carotid artery was found in patients with 3 RFs 
(p=0.03). The length of atherosclerotic plaque (ASP) was maximal in patients with 5 RFs (0.01). In 
the presence of more than 3 RFs, elevation of the total cholesterol (CL) and of low density lipoprote-
ins (LDLP) was noted, p=0.001. In the long-term period in the atorvastatin group the level of LDLP 
decreased by 19%, p=0.0001, in the rosuvastatin group the level of HDLP increased by 3.4%, p=0.02. 
In the rosuvastatin group, the recommended values of CL were achieved 64.7% more often in compar-
ison with the simvastatin group, p=0.03. The rate of CVC increased in patients >68 years of age, 
р=0.04. The lethality rate increased in case of body mass index (BMI) ≥25-30 kg/m2 (р=0.05) and in 
case of type 2 diabetes mellitus (p=0.03). The influence of the following factors on long-term results 
was demonstrated: smoking (p=0.04), arterial hypertension (p=0.019), chronic cardiac insufficiency 
(p=0.01), a tendency to bradycardia (p=0.03), atherosclerotic lesions of more than one arterial pool 
(p=0.006). RFs influenced the rate of development of restenosis of the internal carotid artery (ICA) 
>50% on the side of the operation in 4 observations (1.5%). In the atorvastatin group the most signifi-
cant positive influence on lipid spectrum was observed in comparison with other groups (by 47.1%, 
р=0.001).Therapy with atorvastatin stabilized the wall of ICA and of the contralateral common carotid 
artery (CCA) 17.6% (p=0.05) more frequently in comparison with simvastatin and rosuvastatin.  
Conclusion. A direct influence of RFs on the progression of atherosclerotic alterations in the carotid 
arteries and on the rate of development of cardiovascular complications in the perioperative and long-
term periods, and also influence of underlying statin therapy on the parameters of lipid metabolism, 
and a higher effectiveness of synthetic statins were determined. 

Keywords: statins, dyslipidemia, cholesterol, carotid endarterectomy, risk factors, surgical 
treatment. 
______________________________________________________________________________ 
 

 
By WHO estimates, cardiovascular 

diseases are the leading cause of disability 
and mortality in the world. Cerebral circula-

tion disorders (CCD) are the second leading 
cause of death in Russia. The leading cause 
of CCD of ischemic type is atherosclerotic 
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lesion of brachiocephalic arteries. The 
course of atherosclerosis including that in 
the carotid system, is determined by exis-
tence of predictors – risk factors (RFs). 
Complex assessment of RFs permits to pre-
dict their negative influence on pathological 
processes in the arterial vessel wall and de-
velopment of complications [1]. 

The main method of treatment of a sig-
nificant atherosclerotic lesion of the internal 
carotid artery (ICA) including an asymptotic 
one, according to ACST study, is carotid en-
darterectomy (CEAE) that decreases the fre-
quency of development of CCD and mortality 
level [2,3]. Medicinal treatment is conducted 
with the aim of correcting RFs, reducing the 
risk of restenosis of the ICA, of the frequency 
of the endpoints (myocardial infarction, MI), 
CCD and of lethality in the perioperative pe-
riod [4,5]. The research of SPARCL (Stroke 
Prevention by Aggressive Reduсtion in Cho-
lesterol Levels) demonstrated effectiveness of 
use of statins for secondary prophylaxis of 
CCD through correction of the most impor-
tant RF – hyperlipidemia [6]. D. Efthymios, 
et al. (2016) gave a retrospective assessment 
of results of CEAE for 11 years (n=1639), 
including that with statin treatment. A mild 
progression of the lesion on the ipsilateral and 
contralateral sides, and also of CCD was 
demonstrated [7].  

In the preoperative period statins are 
administered to correct the lipid profile and 
pleiotropic effect of lipids [8]. Pleiotropy is 
more expressed in synthetic statins that in-
clude atorvastatin and rosuvastatin. Pleio-
tropic effect is manifested by stabilization of 
an atherosclerotic plaque (ASP) and by anti-
inflammatory and antithrombogenic activity 
[9,10]. 

The conducted research showed a ne-
cessity for correction of RFs that influence 
development of restenosis and progression of 
atherosclerosis in the contralateral carotid 
system, development of CCD, MI, and sur-
vival in the perioperative period and in dy-
namic control. However, up to the moment 
the extent of influence of separate statins and 
the necessity to achieve recommended values 

of lipid metabolism has not yet been deter-
mined, and it is the task in the given research 
work.  

Aim of work – analysis of the influence 
of RFs on progression of atherosclerosis of 
brachiocephalic arteries after one-sided 
CEAE with statin therapy.  

Material and Methods 
In A.V. Vishnevsky Institute of Sur-

gery 262 CEAEs were performed in the Vas-
cular Surgery Department in 262 patients 
with a unilateral significant lesion of ICA 
with the underlying statin therapy, from Jan-
uary 2009 to December 2010. In the period 
of observation (from 9 to 52 months) influ-
ence of RFs on the incidence of cardiovascu-
lar complications (CVCs), survival rate and 
condition of the carotid system on both sides 
was evaluated (by SCORE scale). All pa-
tients underwent color duplex ultrasonogra-
phy of brachiocephalic arteries, and lipid 
profile was determined (with the constant 
statin therapy).  

In the preoperative stage statins were 
administered minimum 2 weeks before 
CEAE. In the perioperative and long-term 
periods patients were distributed depending 
on the conducted treatment with statins: a 
group of simvastatin (semisynthetic statin) – 
109 patients in the perioperative period and 
60 in the long-term period, a group of ator-
vastatin (synthetic statin) – 136 and 134 pa-
tients, and a group of rosuvastatin (synthetic 
statin) – 17 and 51 patients, respectively. The 
initial clinical characteristics of the studied 
groups of patients are given in Table 1. 

The average age of patients was 
65.53±8.32 years, proportion of men and 
women was 1.6:1. In 180 patients of 262 
(68.7%) three and four RFs were recorded. 
Concurrent pathology was pre-obesity – 
45.2%, smoking – 48.1%, diabetes mellitus 
DM) – 21.4%, arterial hypertension (AH) – 
93.9%, MI – 20.2%, heart rhythm disorders – 
23.3%, chronic insufficiency of arteries of 
low limbs – 27.1%. 

Long term survival rate was 93.5%. 
Long term clinical characteristics of patients’ 

groups are given in Table 2. 
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Table 1 
Clinical Characteristics of Patients in Perioperative Period 

 

Parameters 
Simvastatin 

(n=109) 
Atorvastatin 

(n=136) 
Rosuvastatin 

(n=17) 

Age, years 66.25±8.24 65.18±8.34 63.71±8.64 

Gender (M/F), % 61.5 / 38.5 72.8 / 27.2 70.6 / 29.4 

Risk Factors 

Smoking, n (%) 46 (42.2) 73 (53.7) 7 (41.2) 

AH, n (%) 102 (93.6) 128 (94.1) 16 (94.1) 

DM, n (%) 21 (19.3) 32 (23.5) 3 (17.6) 

CL, mmol/L 5.44±1.42 5.26±1.27 4.72±1.23 

LDLP, mmol/L 3.26±1.04 3.25±1.18 2.26±0.88 

HDLP, mol/L 1.42±0.33 1.35±0.38 1.17±0.25 

TG, mmol/L 1.64±0.74 1.75±1.04 1.78±1.36 

MI, n (%) 18 (16.5) 31 (22.8) 4 (23.5) 

Heart rhythm disorders, n (%) 23 (21.1) 35 (25.7) 3 (17.6) 

CHF, n (%) 24 (22) 34 (25) 4 (23.5) 

CABS, n (%) 7 (6.4) 9 (6.6) 2 (11.8) 

Stenting of coronary arteries, n (%)  2 (1.8) 4 (2.9) 0 

Chronic ischemia of lower limbs, n (%) 27 (24.8) 40 (29.4) 4 (23.5) 

Leriche’s syndrome, n (%) 9 (8.3) 15 (11.0) 1 (5.9) 
Occlusion of arteries of lower limbs, n (%) 29 (26.6) 39 (28.7) 3 (17.6) 
CCD homolateral, n (%) 19 (17.4) 24 (17.6) 3 (17.6) 
CCD contralateral, n (%) 8 (7.3) 16 (11.8) 1 (5.9) 
TIA homolateral, n (%) 13 (11.9) 20 (14.7) 2 (11.7) 
TIA contralateral, n (%) 4 (3.7) 1 (0.7) 0 

 
Notes: AH – arterial hypertension, CD – diabetes mellitus, CL – total cholesterol, LDLP – 

low density lipoproteins, HDLP – high density lipoproteins, TG – triglycerides, CHF – chronic 
heart failure, CABS – coronary artery bypass surgery, TIA – transitory ischemic attack 

 
Long term dependence of the type of 

ASP on the extent of progression of the patho-
logical process in the contralateral ICA was 
evaluated. On the basis of the classification 
developed in A.V. Vishnevsky Institute of 
Surgery (by prof. I.E. Timina), the analyzed 
cases were referred to type I (homogeneous 
ASP): 34 cases (13.1%) in the perioperative 
period and 62 cases (29.4%) in long term; to 
type II (non-uniform ASP with predomination 
of hypoechoic zone with the intact cap): 163 
(62.7%) and 75 (35.6%), respectively; to type 
III (non-uniform ASP with predomination of 
hypoechoic zone with breakage of the cap): 44 
(16.9%) and 6 (2.8%), respectively; and to 

type IV (non-uniform ASP with alternation of 
anechoic and hypoechoic zones with predomi-
nation of components of high echoicity with 
the presence or absence of acoustic shadow) – 
19 (7.3%) and 68 (32.2%), respectively. 

The dynamics of progression of the nar-
rowing of the coronary artery lumen was on 
average a little more that 1% with the following 
distribution depending on the extent of stenosis 
of the contralateral ICA: no stenosis – 41 pa-
tients in the long-term period (initial data in the 
perioperative period – 45 patients); 20-49% ste-
nosis – 155 patients (initially 157 patients); 50-
69% stenosis – 58 patients (initially – 56); 70-
79% stenosis – 4 patients (initially – 0). 
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Table 2 
Long Term Clinical Characteristics of Patients  

 

Parameters 
Simvastatin 

(n=60) 
Atorvastatin 

(n=134) 
Rosuvastatin 

(n=51) 

Smoking, n (%) 24 (40.0) 55 (41.0) 20 (39.2) 
AH (Blood Pressure ≥140 mm Hg at the moment  
of examination), n (%) 

24 (40.0) 47 (35.1) 15 (29.4) 

DM, n (%) 15 (25.0) 31 (23.1) 10 (19.6) 

CL, mmol/L 5.05±0.98 4.95±0.81 4.79±0.99 

LDLP, mmol/L 2.68±0.78 2.63±0.61 2.68±0.99 

HDLP, mol/L 1.19±0.43 1.20±0.32 1.21±0.35 

TG, mmol/L 1.54±0.88 1.58±0.85 1.38±0.32 

MI, n (%) 1 (1.67) 6 (4.47) 1 (1.9) 

Heart rhythm disorders, n (%) 14 (23.3) 32 (23.8) 7 (13.7) 

CHF, n (%) 1 (1.67) 4 (2.9) 0 

CABS, n (%) 3 (5.0) 15 (11.2) 4 (7.8) 

Stenting of coronary arteries, n (%)  2 (3.3) 2 (1.5) 5(9.8) 

Chronic ischemia of lower limbs, n (%) 21 (35.0) 40 (29.8) 8 (15.7) 

Leriche’s syndrome, n (%) 9 (15.0) 11 (8.2) 3 (5.9) 
Occlusion of arteries of the lower limbs, n (%) 24 (40.0) 42 (31.3) 7 (13.7) 
CCD homolateral, n (%) 0 2 (1.5) 0 
CCD contralateral, n (%) 0 1 (0.75) 1 (1.9) 
TIA homolateral, n (%) 0 2 (1.5) 0 
TIA contralateral, n (%) 0 1 (0.8) 0 

 

Notes: AH – arterial hypertension, CD – diabetes mellitus, CL – total cholesterol, LDLP – 
low density lipoproteins, HDLP – high density lipoproteins, TG – triglycerides, CHF – chronic 
heart failure, CABS – coronary artery bypass surgery, TIA – transitory ischemic attack 

 
Influence of RFs was evaluated by three 

main criteria: severity of the atherosclerotic 
process in the perioperative period, achieve-
ment of the endpoints in the 30-day postoper-
ative period, results of atherosclerotic altera-
tions and long term development of CVC. 
The obtained statistical data were processed 
by Statistica 7.0 program for Windows 7. 
Standard methods for assessment of statistical 
significance were used: Student’s t-test, F-
test, etc. Statistically significant were consi-
dered differences at р<0.05.  

Results and Discussion 
In the preoperative period the effective-

ness of the conducted statin therapy was ana-
lyzed on the basis of reaching the target para-
meters of lipid metabolism. The level of CL 
(4.72±1.23 mmol/L) and of LDLP (2.26±0.88 

mmol/L) was within the recommended values in 
the rosuvastatin group as compared to other 
groups (р=0.05), maximal parameters of total 
cholesterol and LDLP were recorded in the sim-
vastatin group (Table 1). Patients with 3 and 
more RFs had hypercholesterolemia and in-
creased level of LDLP (р=0.001). 

Risks for development of CVC were 
analyzed, and a higher amount of patients (by 
68.7%) with ≥3 RFs was noted comparing 
with other groups (р=0.02), with a higher 
length of ASP in ICA (р=0.04). The extent of 
evidence of stenosis was also higher in patients 
with ≥3 RFs (р=0.03). In most cases at least 
one modifiable RFs was found which could be 
corrected and making possible to reduce the 
rate of CVC and to influence the speed of pro-
gression of the atherosclerotic lesion. 
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The length of ASP in all groups of statin 
therapy was more than 2 cm, minimal parame-
ters of the average length (23.35±8.15 mm) 

were seen in the atorvastatin group (р=0.05), 
maximal length of ASP (up to 48 mm) was 
noted in patents with 5 RFs (р=0.001). Lesion 
of more than one arterial system, predomina-

tion of instability of ASP and more evident 
extent of progression of stenosis were noted in 
the rosuvastatin group (p=0.04).  

Significant characteristics to determine 
the extent of influence of RFs were assess-
ments of postoperative complications within 
30-day period (Table 3). 

Table 3 
Clinical Characteristics of Patients Depending on Conducted Statin Therapy  

within 30-Day Perioperative Period after CEAE 
 

Early Postoperative Complications 
Statin Therapy  

(n=262) In Total 

Simvastatin Atorvastatin Rosuvastatin 
CCD homolateral, n (%) 1 (0.38) 0 0 1 (0.38) 
CCD contralateral, n (%) 0 0 0 0 
TIA homolateral, n (%) 1 (0.38) 0 0 1 (0.38) 
TIA contralateral, n (%) 0 0 0 0 

MI, n (%) 0 1 (0.38) 0 1 (0.38) 

CHF, n (%) 1 (0.38) 1 (0.38) 0 2 (0.76) 

Heart rhythm disorders, n (%) 2 (0.76) 3 (1.14) 0 5 (1.91) 

Damage to cranial nerves, n (%) 9 (3.44) 10 (3.82) 1 (0.38) 20 (7.63) 

Lethality, n (%) 2 (0.76) 1 (0.38) 0 3 (1.14) 
 

Notes: TIA – transient ischemic attack, CHF – chronic heart failure 
 
Perioperative lethality and CCD were 

1.14 and 0.38%, respectively, no statistically 
significant difference between the groups was 
found. Postoperative lethality was noted in 
the groups of simvastatin and atorvastatin, the 
causes being death from cardiac insufficiency 
in the first case, from gastro-intestinal bleed-
ing in the second case and from infectious 
complications in the third case.  

Neurologic complications: CCD and 
transient ischemic attack (TIA) were noted in 
the ipsilateral system on the first day after 
CEAE (n=2), both cases were in the group of 
simvastatin. The cause was formation of 
thrombosis in the reconstruction zone which 
required reprosthetics and plasty with synthetic 
patch. These complications resulted from 
technical errors. Distribution of cardiologic 
complications was relatively equivalent, with 
no statistically significant differences. 

The long term extent of influence of RFs 
on development of CVC was evaluated (Table 4). 

The influence on development of CVC 
(MI, CCD and TIA) in the analyzed sample of 
patients was demonstrated by the following 
modified RFs included into the SCORE rating 
scale of risks: smoking, AH and hypercholes-
terolemia. No negative influence of these RFs 
on progression of the atherosclerotic process in 
ICA was recorded. With a combination of ≥3 
RFs, the alterations in the arterial vessel wall 
were more frequent (р=0.03). 

Long term lethality was 6.06%. Cardi-
ovascular causes of death: AH (р=0.0001), 
rhythm disorders (5.9%, р=0.01), cardiac in-
sufficiency (29.4%, р=0.008), MI (28.5%, 
р=0.00001). Factors that influenced lethality: 
increase in body mass index (BMI) up to 25-
30 kg/m2 and more (р=0.05). Decline in lethal-
ity was noted in patients with the heart rate 
(HR) below 60 beat/min (р=0.03) and with 
heart failure (р=0.04), a significant decline was 
noted in patients of the atorvastatin group 
(р=0.05). 
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Table 4 
Influence of RFs on Long Term Development of CVC  

 
Risk Factors Statistical Significance (р) 

Smoking 0.04 
AH 0.019 
DM 0.6 
Occlusion of lower limb arteries 0.009 
Arterial reconstruction 0.77 
Stenting of coronary arteries 0.03 
Hypercholesterolemia 0.05 
Hypertglyceridemia 0.02 
LDLP above values 0.015 
HDLP below values 0.03 

 
Non-fatal CCD was noted in 5 cases 

(1.9%). The main RFs for its development: 
damage to more than one arterial system 
(35.3%, р=0.02), occlusion of arteries of the 
lower limbs (64.7%, р=0.0003), performed 
reconstruction on the arteries of the lower 
limbs (23.5%, р=0.0006), type 2 DM (41.2%, 
р=0.03). 

Effectiveness of statin therapy after 
CEAE was determined by development of 
restenosis of ICA, and also by peculiarities of 
atherosclerotic alterations in the contralateral 
carotid artery. Frequency of restenosis of ICA 
with lesion of more than 50% was 2%. These 
patients received atorvastatin, no influence of 
RFs was noted, no correlation dependences 
were determined.  

The most optimal criterion of effective-
ness of statin therapy was determination of 
the condition of the contralateral carotid sys-
tem. In the atorvastatin group the common 
carotid artery (CCA) remained intact as com-
pared to other groups (р=0.02). The most evi-
dent extended lesion of CCA was noted in the 
simvastatin group (р=0.03). 

Progression of stenosis of the contrala-
teral ICA was noted in 1.6% cases. The 
strongest influence on it was produced by: 
smoking (R=0.302, р=0.274), hypercholeste-
rolemia (R=0.544, р=0.036) and disorder in 
LDLP metabolism (R=0.368, р=0.178). De-
pendence of the extension of stenosis of RF – 
R=0.619, р=0.006. In the atorvastatin group 

the wall of ICA was intact 17.6% more often 
(р=0.05) comparing with other groups. The 
group of rosuvastatin showed a more evident 
reduction in the total cholesterol level and in 
the speed of progression of stenosis in the 
contralateral ICA as compared with simvasta-
tin group (p=0.03). 

In the long-term period, optimal para-
meters of lipid profile were achieved, with the 
most evident reduction in cholesterol level 
(by 6%) in the simvastatin group. In the ator-
vastatin group the average level of LDLP was 
2.63±0.61 mmol/L, and the target level of 

LDLP was achieved 19.1% more often than 
in other groups (р=0.0001). In the rosuvasta-
tin group the increment of the HDPL level 
was 3.4% which was statistically significant 
in comparison with the simvastatin group 
(р=0.02). The level of HDLP was higher in 
patients with two RFs in comparison with pa-
tients with 4 and 5 RFs (р=0.01). 

Thus, on the basis of the results of the 
conducted research it is possible to state that 
severity of atherosclerotic alterations in the 
carotid system in patients who need CEAE on 
one side and have insignificant atherosclerotic 
lesion of ICA on the contralateral side, with 
statin therapy, depends on the existence of 
RF. Besides, in SPARCL research the depen-
dence was established between RFs and athe-
rosclerotic lesion of carotid arteries [6].  

A direct correlation dependence was de-
termined on the SCORE scale between the 
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quantity of RFs and the extent of lesion of 
ICA. Thus, with increase in the quantity of 
risks to 3-4 in SCORE scale, the length of 
ASP in ICA proportionally increased 
(р=0.04). Maximal average parameters of the 
length of the atherosclerotic stenosis were 
reliably more common in patients with 5 RFs 
(р=0.001). The main RF indicating severity of 
alterations in the arterial wall is parameters of 
the lipid profile. In the given analysis, hyper-
cholesterolemia – a RFs included into the as-
sessment scale for development of CVC – has 
a direct correlation with development of neu-
rological complications (TIA and CCD) and 
with cholesterol level. The increase in the 
level of cholesterol and LDLP proportionally 
rises with increase in the quantity of RF 
(р=0.001). Framingham Heart Study showed 
the influence of RFs on the extent of stenotic 
damage to ICA and elevation of cholesterol 
level [11,12].  

There was also demonstrated the influ-
ence of statin therapy on achievement of the 
target values of lipid profile. According to our 
data, most effective was the group of rosuvas-
tatin as compared to the simvastatin group in 
the preoperative stage (р=0.05). It is interest-
ing that in some prospective studies the au-
thors did not find any advantages of certain 
groups of statins, however, effective reduc-
tion in the incidence of complications in the 
perioperative period with statin therapy was 
noted [13-15]. 

Significant modifiable risk factors in-
clude smoking, AH, heart rhythm disorders, 
heart failure, atherosclerotic lesion of more 
than one arterial system and disorders in lipid 
metabolism. The conducted meta-analyses 
showed the influence of these RFs on altera-
tions in the carotid system in different periods 
of observation with different force of action 
on the pathological processes [16,17].  

The effectiveness of the conducted sur-
gical treatment is determined by development 
of complications in the postoperative period. 
According to our data, the following factors 
influenced the incidence of complications in 
30-day period after CEAE: age more than 68 
years (р=0.04), obesity (р=0.05) and type 2 

DM (р=0.03). No difference in development 
of the endpoints was revealed in groups with 
statin therapy, incidence of CCD and lethality 
was 1.14 and 0.38%. G.M. La Muraglia, et al. 
showed a low frequency of development of 
stroke and lethality in the perioperative period 
with lipid-lowering therapy (1.4%) [17]. 

Existence of RFs determines develop-
ment of restenosis of ICA and progression of 
atherosclerotic stenosis on the contralateral 
side. Besides, interrelation is identified be-
tween predictors and CVC: CCD, MI and le-
thality in the long term. According to differ-
ent authors, frequency of restenosis after 
CEAE with correction of RFs and statin 
treatment within 2 years of observation 
ranges from 3 to 10% [7,16,17]; in our study 
restenosis was identified in 2% of cases. 

Progression of restenosis in the carotid 
system of the contralateral side depended on 
the following risk factors: smoking, hyper-
cholesterolemia, high level of LDLP. Here, 
the most effective influence on stabilization 
of the wall of the carotid artery was found in 
the group of atorvastatin, and also its positive 
influence on RF (hypercholesterolemia, high 
LDLP level). In the rosuvastatin group a more 
evident effect was noted on hypercholestero-
lemia and progression of contralateral steno-
sis (р=0.05). Long-term complications were 
associated with smoking, AH, heart rate dis-
orders, cardiac insufficiency and multifocal 
lesion of the arterial system which correlates 
with the results of research of I. Barbetta, et 
al. [18]. Lethality in our study was 6.5% 
which is comparable with the data of G.M. La 
Muraglia, et al. [17].  

Long term parameters of the lipid pro-
file are the most optimal criteria for choice of 
statin treatment group. In our research the 
highest influence on dyslipidemia was noticed 
in the group of synthetic statins (atorvastatin 
and rosuvastatin) in comparison with semi-
synthetic statins (simvastatin). The moderate 
correction of cholesterol level was noticed in 
the atorvastatin group (р=0.0001). On the ini-
tial administration in the group of rosuvasta-
tin, cholesterol was at the recommended level 
and remained at this level during the whole 
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period of observation (р=0.05). According to 
the results of study, administration of semi-
synthetic statins is unreasonable, since the 
average values stay at the level exceeding 
recommended values. Positive influence of 
synthetic statins was also demonstrated in 
other works, in particular, in ARBITER re-
search which showed 48.5% reduction in 
LDLP level with administration of atorvasta-
tin [19]. In the rosuvastatin group a favorable 
influence on HDLP level was noted, with 
maximal increase in HDLP in patients with 2 
and more RF (0.01). It should be noted that 
no independent influence of nonlipid RFs on 
lipid metabolism was recorded. 

Conclusion 
Risk factors produce a direct effect on 

development of atherosclerotic alterations in the 
carotid system and, in result, on the frequency 
of cardiovascular complications. The conducted 
research confirmed the necessity of correction 
of modifiable risk factors, in particular, by ad-
ministration of statins in carotid endarterectomy 
both in the perioperative period and long-term.  

According to our data, the most optimal 
in this category of patients was administration 
of synthetic statins (atorvastatin or rosu-
vastatin) which agrees with the results of the 
works of other authors. Administration of se-
misynthetic statins (simvastatin) is unreason-
able, according to the results of the conducted 
analysis, since the average parameters of low 
density lipoproteins remain at the level ex-
ceeding the recommended values. 
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