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Summary

Objective
To estimate clinical manifestations and history of patients with atherosclerotic lesions of brachiocephalic vessels, 

neurological symptoms, and concomitant diseases.

Materials and methods
We registered all cases of atherosclerosis of brachiocephalic arteries in patient with neurological manifestations 

followed up in the outpatient diagnostic center of the regional hospital. We selected 100 cases of brachiocephalic 

arteries’ atherosclerosis combined with neurological symptoms and comorbid pathologies from the patients un-

dergoing neurological follow-up. Patients were divided into age groups according with the WHO and ILO classifica-

tions. 

Results
It has been shown that 50% of males and 100% of females in the middle age group have arterial hypertension (AH), 

in this age group there were no female cases of diabetes mellitus (DM) and all male patients had DM. Only 33% 
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of middle-aged women had thyroid diseases. 62% of men and 31% of women of the advanced middle age group 

had coronary heart disease (CHD). DM was present in 24% of advanced middle age males and 14% of advanced 

middle age females. In this age group 41% of women and 8% of men had thyroid diseases. 77% of elderly women 

and 43% of elderly men had CHD. DM was present in 46% of elderly women and 21% of elderly man, whereas thy-

roid diseases were found in 23% of women and 7% of men of elderly age. Rheumatic diseases were found in 31% 

of women and 7% of men. Multifocal atherosclerosis takes the leading position between observed concomitant 

diseases, and it is followed by AH and CHD at the second and third positions, respectively. CHD is more frequent 

in men.

Conclusion
Results of this study revealed significant gender differences and different prevalence of thyroid diseases, rheu-

matic diseases, and purinee metabolism abnormalities. Analysis of comorbid structure in atherosclerosis of bra-

chiocephalic arteries revealed prevalence of concomitant cardiovascular diseases in all age groups. 
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Introduction 
Problems of modern time like aging of population, ur-

banization, global change of lifestyle and social ten-

sion increase the burden of chronic non-infectious 

diseases [1]. 

Efficiency of treatment of acute conditions has in-

creased significantly, at the same time there is a no-

ticeable growth of number of patients with chronic 

diseases in particular combining two and more so-

matic pathologies. At the same time clinical medicine 

is developing in the direction of further specialization 

that creates additional difficulties for treatment of 

comorbid diseases. Nowadays more attention is paid 

to teamwork, but members of the same team should 

understand each other well enough and know gen-

eral strategies of treatment of patients with comorbid 

diseases. 

The frequency of cardiovascular diseases (CVD) 

in the structure of general mortality in the Russian 

Federation reaches 56% and 85% of cases are related 

to coronary heart disease (CHD) and cerebrovascular 

diseases [2]. During the last decades CVD mortality 

has decreased by 23% in Russia, and expected life 

span is increasing, reaching 64 years in men and 75,6 

years in women. It leads to the aging of population and 

consequently increases the frequency of combined 

pathology for one single person [3]. The problem of 

comorbidity of diseases related to atherosclerosis 

acquires particular importance for modern medicine. 

According to nowadays concepts, atherosclerosis is a 

systemic disease, and it can be localized in different 

vascular areas including the vessels of heart, brain, 

neck, kidney and peripheral arteries [4]. The CAPRIE 

study that analyzed the results of more than 19 thou-

sands of patients registered multivascular lesions in 

more than 26,3% of patients, as much often as the 

lesions of one single vessel [5]. It is particularly im-

portant that atherosclerosis is the cause of one third 

part of all strokes. Atherosclerosis of aortic arc ves-

sels, particularly common carotid artery bifurcation, 

is the main cause of ischemic strokes that represent 

20% of all strokes [6]. 

According to results of other studies, comorbidity 

is based on the presence of the same risk factors for 

different chronic non-infectious diseases within one 

patient. Arterial hypertension, impaired lipid me-

tabolism, cardiometabolic disorders, smoking, and 

chronic stress [7-10].

Improvement of comorbidity diagnostics in athero-

sclerosis of brachiocephalic arteries (BCA) may help 

to increase the effectiveness of treatment and pre-

vention, and it makes our study relevant. 

The objective of this study is to estimate clinical 

manifestations and history of patients with athero-

sclerotic lesions of brachiocephalic vessels, neuro-

logical symptoms, and concomitant diseases

Materials and methods 

We registered all cases of atherosclerosis of bra-

chiocephalic arteries in patient with neurological 

manifestations followed up in the outpatient diagnos-

tic center of the regional hospital during the period 

from January of 2010 to December of 2012. We se-

lected 100 cases of brachiocephalic arteries’ athero-

sclerosis combined with neurological symptoms and 

comorbid pathologies from the patients undergoing 

neurological follow-up. Patients were divided into age 

groups according with the WHO and ILO classifica-

tions [11]. The I group included 5 patients aged 36-

45 years (2 men, 3 women), the II group included 66 

patients aged 46-60 years (37 men, 29 women), the III 
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group consisted of 27 patients aged 61-74 years (14 

men, 13 women). 

Inclusion criteria:

1. Age 18-75 years;

2. Presence of BCA atherosclerosis;

3. Presence of somatic comorbidity;

4. Signed informed consent;

Exclusion criteria:

1. Acute decompensation of chronic diseases;

2. Acute vascular manifestations;

3. Absence of signed informed consent;

Apart from obtaining patients’ history and per-

forming physical examination, we obtained results 

of total blood count and biochemical blood test from 

the patients. Blood for blood tests was taken during 

fasting period in the morning. After 15 min of expo-

sure 10 ml of each blood sample was centrifuged 

with 3000 rpm in order to separate serum and per-

form the assay using biochemical automatic analyzer 

SysmexXT 4000, Japan. Urea, creatinine, C-reactive 

protein (CRP), lipid spectrum characteristics were 

determined (Cobas 501 apparatus). Levels of glycated 

hemoglobin (HbA1C) were measured using immune-

turbidmety end-point technique. 

For estimation of BCA atherosclerotic lesions all 

patients underwent ultrasound examination using ul-

trasound equipment Logis C6 CE, USA.

Data are present as mean values (M) and standard 

deviation (SD). Significance of differences was deter-

mined using non-parametric Student’s t-test in case 

of normal distribution, and in case of not normal distri-

bution Mann-Whitney test was used. Differences were 

considered significant if p-value was < 0,05. Significance 

of differences of qualitative characteristics was evalu-

ated using χ2 criterion and exact Fisher’s test.

Results and discussion 
Average age of general group of males and females 

was 57±7 years. The majority of patients belonged to 

the age interval from 50 to 64 years. There were no 

significant differences in gender distribution between 

groups (Table 1). 

100% of patients of the middle aged subgroup had 

multifocal atherosclerosis, 80% of them had arterial 

Table 1. Characteristic of patients with atherosclerotic lesions of BCA and comorbid diseases

Age groups 
(subgroups)

Disease
Total, n=100 Males, n=55 Females, n=45 Significance of 

differences (m/f), pAbs % Abs % Abs %

n=5 middle adult 
age 36-45 years 

Arrhythmias 3 60 1 50 2 67 0,81

AH 4 80 1 50 3 100 0,54

CHD 1 20 0 0 1 33 0,41

Multifocal atherosclerosis 5 100 2 100 3 100 1

AVD 0 0 0 0 0 0

Diabetes mellitus, 2 type 2 40 2 100 0 0 0,083

Thyroid diseases 1 20 0 0 1 33 0,35

Rheumatologic diseases 0 0 0 0 0 0

Purine metabolism abnormalities 0 0 0 0 0 0

Systemic diseases 0 0 0 0  0 0

n=66 late adult age 
46-60 years

Arrhythmias 14 21 6 16 8 28 0,31

AH 59 89 33 89 26 90 0,99

CHD 32 48 23 62 9 31 0,07

Multifocal atherosclerosis 62 94 35 95 27 93 0,95

AVD 2 3 1 3 1 3 0,86

Diabetes mellitus, 2 type 13 20 9 24 4 14 0,33

Thyroid diseases 15 23 3 8 12 41 0,005

Rheumatologic diseases 10 15 3 8 7 24 0,09

Purine metabolism abnormalities 3 5 0 0 3 10 0,050

Systemic diseases 1 2 0 0 1 3 0,25

n=21
elderly age 61-74 

years

Arrhythmias 8 30 5 36 3 23 0,54

AH 26 96 13 93 13 100 0,85

CHD 16 5 6 43 10 77 0,25

Multifocal atherosclerosis 25 93 13 93 12 92 0,99

AVD 2 7 1 7 1 8 0,95

Diabetes mellitus, 2 type 9 33 3 21 6 46 0,26

Thyroid diseases 4 15 1 7 3 23 0,28

Rheumatologic diseases 5 19 1 7 4 31 0,15

Purine metabolism abnormalities 0 0 0 0 0 0

Systemic diseases 0 0 0 0 0 0
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hypertension (AH), and 60% of them had various ar-

rhythmias, diabetes mellitus was found in 40% of cas-

es in this group, and CHD and thyroid diseases were 

present in 20% of cases, respectively. There were no 

acquired valvular defects (AVD), systemic diseases or 

purine metabolism abnormalities in this group. 

In the subgroup of late adult age 94% of patients 

had history of multifocal atherosclerosis, 89% of pa-

tients had AH, 48% of them had CHD, thyroid diseases 

and diabetes mellitus were found in 23% and 21% of 

cases, respectively. 

In the subgroup of elderly age 96% of patients had 

AH, 93% of patients had multifocal atherosclerosis, 

diabetes mellitus and arrhythmias were found in 33% 

and 30% of cases, respectively. Rheumatologic dis-

eases were found in 19% of cases, thyroid diseases 

were detected in 15% of patients, AVD were found in 

7% of patients, CHD was present in 5% of patients, 

and purine metabolism abnormalities and systemic 

diseases were not registered. There were no signifi-

cant differences of age distribution between groups. 

50% of patients of the middle adult age group had 

50% of men and 100% of women, diabetes melli-

tus was not found in women of this subgroup, but it 

was detected in 100% of men. Thyroid diseases were 

found in 33% of women of this subgroup and were ab-

sent in men (Figure 1). 

62% of men and 31% of women had history of CHD. 

Diabetes mellitus was found in 24% of men and 14% 

of women. Thyroid diseases were found in 41% of 

women and 8% of men. Rheumatologic diseases were 

registered in 24% of women and 8% of men (Figure 2). 

In the group of elderly age 77% of women and 

43% of men had CHD, diabetes mellitus was found 

in 46% of women and 21% of men, thyroid diseases 

were observed in 23% of women and 7% of men. 

Rheumatologic diseases were registered in 31% of 

women and 7% of men (Figure 3). 

Figure 1. Gender differences in comorbid diseases distribution in group “Middle adult age”

Figure 2. Gender differences in comorbid diseases distribution in group “Late adult age”

Figure 3. Gender differences in comorbid diseases distribution in group “Elderly age”
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Analysis of the structure of comorbid diseases 

demonstrated that multifocal atherosclerosis of 

BCA prevailed between them (Figure 4). AH took the 

second position. The third most frequent concomi-

tant disease was CHD, and this disease was more 

frequent in men than in women. The fourth position 

was taken by thyroid diseases in women and diabetes 

mellitus in men. The fifth frequent comorbidity was 

arrhythmia. Deforming lesions of major joints fol-

lowed it in women, and in men the sixth position was 

taken by deforming lesions of major joints and thyroid 

diseases. The seventh position in women was present 

by diabetes, and the eighth position in women was as-

sociated with purine metabolism and other metabolic 

abnormalities, and in men the eights position was 

taken by AVD. 

According to the results of other studies, the prev-

alence of comorbidity reaches 21-98%. We identi-

fied correlation between the frequency of comorbid 

pathologies and age. The frequency of comorbidity 

in young patients (18-44 years) was 69%, and it in-

creased up to 93% in middle-aged patients (45-64 

years) and reached 98% in elderly patients (above 65 

years) [12]. Studies conducted during the last years 

demonstrated that elderly and old patients started to 

prevail between all cases of acute myocardial infarc-

tion that aggravates severe clinical condition of these 

patients. Population study of Yu. Shamurova and col-

leagues registered polypathies in 68,8% of men and 

80,3% of women. The prevalence of comorbid pathol-

ogy in women is more frequent then in men reaching 

82% and 72%, respectively [13]. The STERKH study 

demonstrated that more than 70% of patients who 

visited cardiologist had a combination of two CVD and 

more. Combination of CHD and AH was registered in 

35,3% of patients, and combination of CHD, AH and 

any other CVD was found in 23,3% of patients. The 

most frequent concomitant diseases for CVD were 

diabetes mellitus (19,1% of cases) and chronic ob-

structive pulmonary disease (10,4%) [14]. 

It is known that the number of patients with sev-

eral chronic diseases increases together with the 

growth of lifespan. Elderly age is associated not only 

with more severe clinical course of acute period of 

a disease but also with poorer post-hospitalization 

prognosis [15]. 

Conclusion
Results of this study revealed significant gender dif-

ferences between patients with thyroid diseases, 

rheumatic diseases, and purine metabolism abnor-

malities. Analysis of comorbid structure in athero-

sclerosis of brachiocephalic arteries revealed preva-

lence of concomitant cardiovascular diseases in all 

studied groups. Multifactorial prevention that aims 

to correct general causes of vascular comorbidity 

can reduce the risk of cardiovascular catastrophes in 

general.
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