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Abstract 
To date, periodontal tissue diseases are one of the most common and urgent problems in mod-

ern dentistry. Inflammatory periodontal diseases occur in all age groups along with caries and 
are one of the main mass pathologies of the dentofacial system. Characterized by a latent onset 
and chronic course, periodontitis in its first stages is a difficult to diagnose pathology of the 
dentofacial system, and when the process develops, it is a difficult condition to treat. Therefore, 
untimely diagnosis, inadequate treatment and progression of the process can be a major cause of 
tooth loss. The main factor influencing the development of inflammatory diseases is the vitality of 
periodontopathogenic microflora of the oral cavity. Inflammatory diseases of periodontal tissues 
are accompanied by significant immunological shifts on the part of both the first and second lines 
of protection of periodontal tissues. 

The key role in the development of generalized inflammatory and ischemic periodontal lesions 
is played by disruption of the microcirculatory bloodstream of periodontal tissues. Hemomicro-
circulatory disruptions provoke the development of metabolic disorders, dystrophic and degen-
erative changes in periodontal tissues, initiating a «vicious circle» of inflammatory reactions.

In a significant number of cases, microcirculatory disorders are associated with cardiovas-
cular, endocrine, systemic diseases, disorders of the gastrointestinal tract, nervous system, etc. 
Lack of timely diagnostic measures, in turn, predetermines prolonged and unsuccessful ther-
apy of soft tissue periodontal inflammatory diseases. The presence of systemic pathology in the 
human body brings an important contribution to the etiopathogenesis of inflammatory diseases 
of the periodontal complex. At the same time, comorbid conditions are characterized by their 
mutually aggravating course due to their close morphofunctional relationship. Almost all people 
with age experience a slowdown in metabolic processes and changes in the structure of brain 
cells, manifested by a decrease in cognitive abilities, memory and concentration of attention.

The aim of the study was to assess the dental, neurological and cognitive statuses in patients 
with chronic periodontitis.
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Introduction 

To date, periodontal tissue diseases are one of 
the most common and urgent problems in mod-
ern dentistry. Thus, according to the World Health 
Organization (WHO), in different regions of the 
world, this pathology occurs from 65,0 to 98,0% 
(age group 35-44 years) [Gontarev SN, 2016, 
Haidarova NB, 2020].

At the same time, the provision of medical den-
tal care to patients with periodontitis in the general 
structure of medical and preventive institutions of 
dental profile is 30% or more of the total number 
of applicants. Inflammatory periodontal diseases 
occur in all age groups along with caries and are 
one of the main mass pathologies of the dentofa-
cial system. Characterized by a latent onset and 
chronic course, periodontitis in its first stages is 
a difficult to diagnose pathology of the dentofa-
cial system, and when the process develops, it is 
a difficult condition to treat. Therefore, untimely 
diagnosis, inadequate treatment and progression 
of the process can be the main cause of tooth loss 
[Gomes-Filho I et al., 2018].

The main factor influencing the development of 
inflammatory diseases is the vitality of periodonto-
pathogenic microflora of the oral cavity [Tsarev V et 
al., 2008; Zyryanova N et al., 2009; Zorina O et al., 
2011; Lyamina S et al., 2011, 2014; Rabinovich O et 
al., 2013; Shi B et al., 2015; Glowczyk I et al., 2017]. 
However, gingivitis and periodontitis would not be 
such important problems for dentists, if it were not 
for the participation in the development of the patho-
logical process of disturbed defence mechanisms of 
periodontal tissues [Atrushkevich V, 2010; Abaev Z et 
al., 2012; Tsepov L et al., 2018]. Inflammatory dis-
eases of periodontal tissues are accompanied by sig-
nificant immunological shifts on the part of both the 
first and second lines of protection of periodontal tis-
sues [Bulkina N, Ostrovskaya L, 2011]. At the same 
time, it is known that the chronic inflammatory pro-
cess, as well as the aggressive course of inflamma-
tion, are accompanied by a perverted immunological 
reaction [Tebloeva L., 2015]. At present, the leading 
role of periodontopathogenic microorganisms in the 
initiation of inflammation is not questioned, but the 
rate of clinical symptoms and their severity are de-
termined by the protective potential of periodontal 
tissues and the whole organism of the patient [Gera-
simova LP et al., 2017].

In addition, the presence of systemic pathology 
in the human body brings an important contribution 
to the etiopathogenesis of inflammatory diseases 
of the periodontal complex. Microcirculatory dis-
orders that are associated with cardiovascular, en-
docrine, systemic diseases, disorders of the gastro-
intestinal tract, nervous system, etc., have attracted 
special attention [Bulkina N, Vedyaeva A, Savina E, 
2012]. Lack of timely diagnostic measures, in turn, 
predetermines prolonged and unsuccessful therapy 
of soft tissue periodontal inflammatory diseases. 
At the same time, comorbid conditions are charac-
terized by their mutually aggravating course due to 
their close morphofunctional relationship. 

Almost all people with age experience a slow-
down in metabolic processes and changes in the 
structure of brain cells, manifested by a decrease in 
cognitive abilities, memory and concentration of 
attention. These neurodegenerative disorders are 
directly related to altered levels of nerve growth 
factor, brain-derived neurotrophic factor and to 
altered expression of their receptors. To date, a 
number of neurotrophic factors are known to be 
involved both in the regulation of growth, devel-
opment, differentiation and survival of nerve cells 
and in the processes of their adaptation to exog-
enous influences. One of these factors is the brain-
derived neurotrophic factor. The assumption of the 
risk of developing microcirculation disorders in 
periodontal tissues in the early stages of its devel-
opment (as a result of metabolic disorders of the 
brain-derived neurotrophic factor) is possible by 
assessing the neurological status of patients with 
cognitive scales and identifying risk groups. In 
addition, the brain-derived neurotrophic factor is 
an additional way to assess the dynamics and ef-
fectiveness of neurological treatment [De Almeida 
Claudino F at al., 2020] and can be used as an ele-
ment of forecasting, as well as early diagnosis of 
comorbid inflammatory diseases of periodontal 
tissues and the nervous system.

In this regard, the purpose of the study was to 
assess the dental, neurological and cognitive sta-
tuses in patients with chronic periodontitis.

Materials and methods. 

The research was carried out on the basis of the 
departments of orthopedic dentistry; neurology 
and medical genetics of the Perm State Medical 
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University named after Academician E.A. Wag-
ner. Two groups of middle-aged and elderly people 
from 44 to 65 years old (WHO) were formed to 
conduct the study: the main group consisted of 32 
people (1st subgroup – 16 people (6 men, 10 wom-
en), 2nd subgroup – 16 people (9 men, 7 wom-
en)) and the control group – 16 people (8 men, 8 
women), comparable in gender and age. The main 
group, the first subgroup, included patients with 
a generalized form of mild and moderate chronic 
periodontitis in remission, associated with neu-
rological and cognitive changes. The second sub-
group included patients with a generalized form of 
mild and moderate chronic periodontitis in remis-
sion, without neurological and cognitive changes. 
The control group consisted of persons whose 
dental status at the time of examination was not 
burdened by inflammatory diseases of periodontal 
tissues. Dental, neurological and cognitive sta-
tuses were assessed in all patients. The collection 
of complaints, life and disease history was carried 
out according to questionnaires of disease histories 
(medical history of a dental patient). The clinical 
dental examination was carried out according to 
the generally accepted methodology, with the use 
of basic and additional examination methods. The 
index assessment of the periodontal tissue condi-
tion was carried out using the communal periodon-
tal index (modified), the level of oral hygiene – us-
ing the Silness-Loe plaque index and the gingivitis 
index. The assessment of neurological status was 
supplemented with the use of recommended scales, 
tests and questionnaires. To study emotional and 
personal characteristics, the Spielberger-Khanin 
test was used [Spielberger and Khanin, 1976], the 
severity of depression and anxiety was studied us-
ing the CES–D questionnaire [Radloff, 1977], the 
hospital anxiety and depression scale [Zigmond 
A. and Snaith R., 1983]. Assessment of cognitive 
impairment - using the Montreal Cognitive As-
sessment scale [Nasreddin Z., 1996], a simplified 
scale of instrumental activ-
ity of everyday life [Lawton 
M., 1969], a questionnaire 
of functional activity and 
mini–mental state examina-
tion [Folstein M., Folstein 
S., 1975]. To assess the qual-
ity of life of the observation 

groups, the OHIP-49-RU questionnaire was used 
[Gileva O. et al., 2009]. The diagnosis of the dis-
ease was made in accordance with the Interna-
tional Classification of Diseases (ICD-10). Sta-
tistical processing of the obtained research results 
was carried out using generally accepted standard 
methods: median (Me), first quartile (Q1) and third 
quartile (Q3) were found. Due to non-normal dis-
tribution, non-parametric statistical methods were 
used. To assess the relationship between indicators 
in one sample, the Chaddock correlation coeffi-
cient was used. The Mann-Whitney test was used 
to assess differences between groups. The critical 
level of significance when testing statistical hy-
potheses was considered equal to 0.05.

Results 

The dental status of patients in the main group 
was characterized by statistically significant dif-
ferences from the control group in all the crite-
ria parameters carried out in this study (index of 
caries, communal periodontal index, Silness-Loe, 
gingivitis index). In the control group, these evalu-
ation criteria were within the limits of normative 
indicators (table 1). 

The intensity of caries in patients was deter-
mined using the caries filling extraction index. In 
the control group, the indicator corresponded to a 
very low and low level of caries. In the main group, 
the level of caries was medium and high. A modi-
fied communal periodontal index was used to detect 
bleeding on probing, the presence of hard dental 
deposits and periodontal pockets of 4 mm or more. 
The communal periodontal index index in patients 
of the main group according to the results of the 
survey and questionnaire was increased in 100% 
of cases (32 people). The level of oral hygiene was 
determined using two indices: Silness-Loe and gin-
givitis index.  The plaque index (Silness-Loe) was 
increased in patients of the main group in 97% of 
cases (31 people). The gingivitis index was used to 

Table 1.
Dental status of patients in observation groups

Criteria Observation Groups, Me (Q1; Q3)
1st subgroup 2nd subgroup Control

Index of caries 12.5 (10;15) 8.5 (7; 10.75) 6 (4.5; 8)
Communal periodontal index 2.5 (2; 3) 3 (2; 3.75) 0 (0; 1)
Silness-Loe 2 (1; 3) 2.5 (2; 3) 1 (0; 1)
Gingivitis index 46.05 (6.25; 45.75) 43.3 (8; 43.75) 7.05 (4; 8)
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identify lesions of the gingival papilla, marginal and 
alveolar part of the gum. The increase in the gingi-
vitis index index was in 100% of cases (32 people).  
At the same time, the examined persons of the con-
trol group did not have any in any case. Differences 
in the main and control groups were statistically sig-
nificant for all evaluation criteria. 

The results of the assessment of neurological and 
cognitive statuses in patients are presented in table 2. 

Neurological status in patients of the main 
group according to the results of examination and 
questionnaire were determined in 22% of cases (7 
people), and cognitive impairment was detected in 
28% of cases (9 people). At the same time, the ex-
amined persons of the control group did not have 
any in any case. The differences in the main and 
control groups were statistically significant in all 
evaluation aspects. At the same time, the neurolog-
ical status of patients in the main group was charac-
terized by moderate and high anxiety; mild, mod-
erate and severe depression; clinically expressed 
anxiety (according to the Spielberger-Khanin test: 
14 people (43.7%) – an indicator of more than 30; 
according to the CES-D questionnaire: 16 people 
(50.0%) – an indicator of more than 17; according 
to hospital anxiety and depression scale: 14 people 
(43.7%) – the indicator is more than 7.

The cognitive status of patients in the main 
group was determined by mild (pre–dement) cog-
nitive impairments, minor need for help, age-re-
lated changes in memory and thinking, moderate 
anxiety and depression of moderate severity (ac-
cording to the Montreal Cognitive Assessment 
Scale cognitive assessment: 7 people (22.0%) - an 
indicator less than 23; according to the simplified 
scale of instrumental activity of everyday life: 6 

people (18.70%) - indicators less than 4; accord-
ing to the functional activity questionnaire: 10 
people (31.30%) - indicators more than 1; accord-
ing to mini–mental state examination: 12 people 
(37.50%) - indicators less than 28).

It should be noted that the presence of depressive 
disorders correlated with a decrease in the quality 
of life according to the questionnaire (Spearman 
correlation coefficient is 0.173, the closeness of 
the relationship according to the Cheddock scale 
is direct, weak, significance level is p >0.05). At 
the same time, patients with a generalized form of 
mild and moderate chronic periodontitis showed a 
statistically significantly high level of depression 
according to the CES-D questionnaire, the hospital 
anxiety and depression scale, reactive and personal 
anxiety according to the Spielberger-Khanin test. A 
statistically significant direct correlation between 
inflammatory periodontal diseases (generalized 
periodontitis of mild to moderate severity) and cog-
nitive impairment (Spearman correlation coefficient 
is 0.022, the closeness of the relationship according 
to the Cheddock scale is inverse, weak, significance 
level p >0.05) was determined in the patients of the 
main group with identified cognitive impairment. 

Discusions

Analysis of the dental status of patients of the 
main group with inflammatory periodontal diseas-
es (generalized periodontitis of mild and moderate 
severity) is characterized by a statistically signifi-
cant deterioration in the values of dental indices 
in comparison with patients of the control group, 
which indicates a decrease in the resistance of 
periodontal tissues and the organism as a whole. 

The analysis of the neurological status in pa-

Table 2.
Neurological status of patients in the observation groups
Criteria 

(scales/questionnaires/surveys)
Observation Groups, Me (Q1; Q3)

1st subgroup 2nd subgroup Control
Spielberger-Khanin test 39 (32.75; 44.75) 15 (7.25; 18.75) 15 (10; 17.75)
CES-D 27 (25; 29) 9 (6; 13.75) 10 (7.25; 14)
Hospital Anxiety and Depression Scale 10 (8; 11) 4 (2; 5.75) 2 (2; 3)
Montreal Cognitive Assessment Scale 23 (21; 24.75) 30 (30; 30) 30 (29.2; 30)
Simplified scale of instrumental activity 4 (3; 4) 4 (4; 4) 4 (4; 4)
Functional activities questionnaire 2 (1; 2) 0 (0; 0) 0 (0; 0)
Mini-mental State Examination 24.5 (20.5; 27.75) 30 (30; 30) 30 (29.25; 30)
OHIP-49-RU questionnaire (before treatment) 28.4 (5; 28.75) 28.4 (5; 28.75) 26.1 (4.25; 25.75)
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of particular interest for modern research at the 
junction of two specialties (dentistry, neurology). 
Adverse prognosis or failure of dental therapeutic 
and/or prosthetic treatment of patients with initial 
forms of generalized periodontitis may be largely 
due to problems in diagnosing the underlying dis-
ease caused by the pathology, such as that associat-
ed with impaired metabolism of the brain-derived 
neurotrophic factor, which may result in reduced 
dental and neurological health, quality of life of 
patients and, as a consequence, their social mal-
adaptation. These facts require the development of 
new approaches to early diagnosis and optimiza-
tion of complex specialized stomato-neurological 
care for patients with such pathological conditions. 

Thus, understanding the role of neurotrophic 
factors in the formation of not only neurological 
but also dental diseases (periodontitis) can help to 
optimize the early diagnosis of the latter and pro-
vide timely treatment based on the knowledge of 
a new etiopathogenetic link of inflammatory dis-
eases of the soft periodontal tissues. The results 
of further research in this direction can be applied 
in practical healthcare for prognosis and/or assess-
ment of treatment efficacy of comorbid associa-
tion of functional disorders of neurological nature 
(cognitive functions) and inflammatory diseases of 
periodontal tissues.

tients of the main group in 46% of cases was char-
acterized by a statistically significant high level 
of anxiety and depression, as well as clinically 
pronounced anxiety (according to the Spielberger-
Khanin test, the CES-D questionnaire and the hos-
pital anxiety and depression scale. Neurological 
disorders were not detected in any cases in persons 
of the control group.

The analysis of cognitive status in patients of 
the main group in 27% of cases was characterized 
by mild (pre-decent) cognitive impairment, minor 
need for assistance, age-related changes in memo-
ry and thinking, moderate anxiety and depression 
of medium severity (according to the Montreal 
Cognitive Assessment Scale cognitive assessment, 
simplified instrumental activities of daily living 
scale, functional activity questionnaire, brief men-
tal status assessment scale.

A statistically significant direct correlation be-
tween inflammatory periodontal diseases and neu-
rological and cognitive impairments, as well as 
a decrease in the quality of life according to the 
OHIP-49-RU questionnaire was determined in the 
patients of the main group [Gileva OS et al., 2009] 
in 56% (18 people).

Conclusion

The comorbidity of inflammatory periodontal 
diseases and pathology of the nervous system is 
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