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Xülasə. Məqalədə demensiyanın müxtəlif variantlarına (Alsheymer xəstəliyi, Parkinson xəstəliyi, 

Hentinqton xəstəliyi, damar mənşəli demensiya, posttravmatik demensiya) məruz qalmış 170 xəstənin 
neyrofizioloji müayinəsinin nəticələri təqdim edilmişdir. Tədqiqat ciddi koqnitiv pozuntuları olan xəstələrdə 
baş beyninin funksional vəziyyətinin qiymətləndirilməsi və gecə pozuntularının müqayisəli səciyyələn-
dirilməsi məqsədilə aparılmışdır. 

Müəyyən edilmişdir ki, demensiyanın degenerativ formaları ilə birgə damar demensiyası olan xəstə 
qruplarında yüksək amplitudalı-aritmik və aşağıamplitudalı-aritmik EEQ tiplərinin rastgəlmə faizi xüsusilə 
çoxdur (müvafiq olaraq 31,6 % və 26,6 %); α- və β-ritmlərin əhəmiyyətli dərəcədə azalması və Ө-ritmin 
artımı (p<0,001) müşahidə edilmişdir. Variantından asılı olmayaraq, bütün demensiyalı xəstələrdə aydın 
ifadəli yuxu pozulması olmuşdur. EEQ-da yuxu millərinin artması Hentinqton xəstəliyi üçün səciyyəvidir. 
Damar demensiyası olan xəstələrdə gecə oyanmalarının sayı əhəmiyyətli dərəcədə artmışdır. Buna 
obstruktiv apnoe (52,3 %), aşağı ətrafların büküçü-açıcı mioklonik hərəkətləri (56,4 %), nikturiya (35,2 %), 
baldır əzələlərində tutmaşəkilli ağrı hissiyyatı (2,3 %) şərait yaradır. Demensiyanın damar mənşəli və 
degenerativ formaları olan bütün xəstələrdə yuxunun müxtəlif dərəcəli pozulmaları müşahidə edilmişdir. 
Xəstələrin əksəriyyəti həm də yuxunun dərinliyindən  və davametmə müddətindən razı qalmamışdır; 
xəstələrin 93 %-i yuxulamaqda çətinlik çəkmişdir. 83,3 % xəstədə yuxu səthi olmuş və onlar tez-tez 
oyanmışlar. 86,6 % xəstədə isə yuxulamadan 3-4 saat sonra erkən səhər oyanması müşahidə edilmişdir. 

Açar sözlər: Alsheymer xəstəliyi, Hentinqton xəstəliyi, damar mənşəli demensiya, posttravmatik 
ensefalopatiya 

Ключевые слова: болезнь Альцгеймера, болезнь Гентингтона, сосудистая деменция, 
постравматическая энцефалопатия 

Key words: Alzheimer's disease, vascular dementia, Huntington's disease, electroencephalography, post-
traumatic dementia, neurophysiological diagnostics 

 
O.S.Chyniak, O.I.Kolenko, I.H.Mudrenko, V.S.Lychko, A.A.Demikhov, N.V.Demikhova  

 
THE FUNCTIONAL STATE OF THE BRAIN ACCORDING TO THESE 

NEUROPHYSIOLOGICAL METHODS OF STUDY AND FEATURES OF NIGHT 
DISORDERS IN PATIENTS WITH VARIOUS VARIANTS OF DEMENTIA 

 
Medical Institute of Sumy State University, Sumy, Ukraine 

 
The article presents the results of a neurophysiological assessment in 170 patients with various types of 

dementia (Alzheimer's, Parkinson's, Huntington's disease, vascular dementia, post-traumatic dementia). The 
aim of the study was to assess the functional state of the brain and to give a comparative description of 
nocturnal disorders in patients with various clinical variants of dementia. 

It was found that in the group of patients with degenerative forms of dementia and vascular dementia, the 
highest percentage fell on high-amplitude-arrhythmic (26.6% and 31.6%) and low-amplitude – (25% and 
26.6%) arrhythmic EEG types, in particular, there was a pronounced decrease in α- and β-rhythms and a 
significant increase in the Ө-rhythm, in particular the δ-rhythm, statistically significant (p<0,001). All 
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patients with dementia, regardless of its variant, had severe sleep disorders. Prolonged falling asleep, 
frequent waking up at dawn and at night, reduced sleep quality, superficial sleep, fear of not falling asleep, 
fear of bed, reduction in total duration, decrease in the fourth stage – wave sleep. A pronounced increase in 
sleep spindles was noted in patients with HD. In patients with vascular dementia, the number and duration of 
nocturnal awakenings significantly increased. This was facilitated by the phenomena of obstructive apnea 
(52.3%), flexion-extensor myoclonic movements of the lower extremities (56.4%), bedwetting (35.2%), 
cramping pain in the calf muscles (2.3%). With vascular, as well as with degenerative dementia, various 
sleep disorders were detected in all patients. Also, all patients were dissatisfied with the duration and depth 
of sleep. Difficulties with falling asleep were noted in 93.3% of patients. Superficial sleep with frequent 
nocturnal awakenings during sleep was found in 83.3% of patients. In 86.6% of patients, early morning 
awakening was recorded three to four hours after falling asleep. 
 

 
Introduction. Currently, there is an 

increase in dementias of various genesis all 
over the world, which is associated with the 
aging of the planet's population [1]. Dementia 
occurs both at a young and working age, 
which makes the problem of dementia not 
only a medical, but also an important social 
problem [2-6]. 

Dementia is a complex disorder, a con-
dition characterized by a decrease in cognitive 
functions (memory, attention, motor skills, 
intellect and other processes controlled by the 
brain) caused by intoxication, metabolic 
disorders, infectious-inflammatory or trauma-
tic lesions of the brain, leading to everyday, 
social and social maladaptation [7-10]. 

In Alzheimer's disease (AD), dementia 
with Lewy bodies are independent diseases in 
the form of destruction of the cerebral cortex 
[11]. Huntington's disease (HD) has an 
autosomal dominant pattern of inheritance, 
characterized by a steadily progressive course 
of the disease. The reason is a mutation of the 
HTT gene located on the short arm of the 
fourth chromosome (4p16.3) [12]. 

Vascular dementia (VD) occurs predo-
minantly in the elderly and develops as a 
result of the appearance of cerebrovascular 
pathology [13]. Post-traumatic dementia 
(PTD) is caused by traumatic brain injury. 
The clinical picture depends on the severity 
and location of the injury. The main clinical 
feature of post-traumatic dementia can be 
called a gradually increasing decrease in intel-
ligence, while due to memory impairment, 
criticality to one's condition disappears [14]. 

Diagnosis of dementia is carried out in 
several stages, by a neurologist and a 
psychiatrist. A detailed history and comp-

laints of the patient are collected, and primary 
diagnostics are carried out. Also, experts 
examine the level of cognitive abilities and 
the degree of their damage, a picture of the 
mental state of a person is established [15]. 
Instrumental diagnostics is carried out using 
the methods of encephalography, computed 
tomography, MRI, radiography, and other 
studies of the state of the brain [16-20]. With 
the help of hardware research, the degree of 
brain damage and the causes of the disease are 
determined. 

The most promising areas in the diffe-
rential diagnosis of various variants are the 
developed systems for predicting the deve-
lopment, course, and outcome of dementia, 
based on the identification of a set of infor-
mative methods (clinical, electrophysio-
logical, biochemical, and immunological), 
which will reveal the widest application in 
clinical medicine [21]. 

Materials and methods. We examined 170 people 
with various clinical variants of dementia: AD, 
Parkinson's disease (PD), VD, and PTD, 78 men 
(45.8%) and 92 women (54.2%), aged 45 to 86 years 
(mean age 65.87 ± 9.5 years). All patients underwent 
brain studies: electroencephalography (EEG), polyso-
mnography, electrooculography (EOG), and electro-
myography (EMG). Based on the results of EEG 
recordings, all patients were grouped into three groups. 
The first group included 60 patients with degenerative 
type dementia: 25 patients with AD, 20 patients with 
PD, and 15 patients with HD. The second group of 
subjects consisted of 60 patients with VD. The third 
group included 50 patients with PTD. The diagnosis of 
AD was established according to the updated clinical 
practice criteria proposed for the diagnosis of 
Alzheimer's disease by the Alzheimer's Association of 
the National Institute on Aging in 2013. The 
significance of differences in mean values was assessed 
using the Fisher angle equation, the conversion 
method, and Student's t-test. 
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Results. The first group of subjects with 
degenerative diseases had normal or relatively 
normal electrical activity. The EEG was 
dominated by α- or β-rhythms with the 
preservation of zonal differences and had 
normal amplitude indicators (β-rhythm in the 
range from 30 to 50 μV, and α-rhythm from 
60 to 100 μV). In addition, the majority of 
patients in this group also showed polyrhythm 
behind the dominant rhythm. Studies have 
shown that more than half of the patients had 
changes in bioelectrical activity by the type of 
diffuse disorganization, which were predomi-
nantly polymorphic in nature and also mani-
fested in various variants of paroxysmal 
symptoms. The dysrhythmic type manifested 
itself in the form of two variants: high-
amplitude and low-amplitude. 

In the second group of patients (60 people 
with VD), a low-amplitude dysrhythmic 
variant was identified. This type of EEG was 
manifested by polymorphic α-, β- and Ө-
rhythms with amplitude activity not higher 
than 40, 50 μV. Smoothing of regional 
differences in rhythm and a decrease in 
reactivity were also noted during the perfor-
mance of all functional tests. 

The third group (50 patients with PTD) had 
symmetrical bilateral paroxysmal activity, 
especially in the range of α-, Ө- and δ-
frequencies, with rounded blunt peaks. The 
distribution of the main types of changes in 
bioelectrical activity is presented in Table 1.  

Based on the results of the analysis, patients 
with different types of dementia were divided 
into two groups, which had the most 
informative data on the bioelectrical activity of 

the brain (BAB). The first group included EEG 
parameters that reflected the frequency-
amplitude features of the BAB and also the 
strength of the spectrum of the main EEG 
rhythms. The second group included the 
measure of spatio-hour organization and the 
coefficients of interhemispheric asymmetry. 
The average values of the relative strength of 
the spectrum of α-, β-, Ө- and δ-rhythms, and 
their asymmetry coefficients are described in 
(Table 2). 

The analysis of the above tables showed that 
in the first group, patients with dementia of the 
degenerative type had the highest representation 
of the high-amplitude arrhythmic type (26.6%), 
as well as the low-amplitude arrhythmic type 
(25%). More than (38.3%) EEGs were of the 
paroxysmal type, and 50% were of the 
pronounced epileptiform type. Patients with HD 
had the most pronounced EEG disturbances. 
The usual EEG type was found in 11.6% of 
patients: in 5 patients with AD and in 3 patients 
with HD. Most patients had "mild" or moderate 
severity of dementia. There was also a 
pronounced decrease in α- and β-rhythms and a 
significant increase in the Ө-rhythm, in 
particular the δ-rhythm, statistically significant 
(p<0.001). In addition, the coefficient of 
interhemispheric asymmetry was somewhat 
reduced, as well as pronounced changes in the 
spatio-hourly formation of the BAB, in 
particular, a pronounced EEG disturbance, 
especially in the anterior parts of the brain. In 
addition, in the group, there was a decrease in 
EEG activity in response to light stimulators, 
and paroxysmal activity increased significantly 
during hyperventilation. 

 
 
Table 1. Distribution of types of EEG changes depending on the type of dementia (%) 

 
 

Types of EEG 
changes 

Dementia variant 
Degenerative 

dementia 
(n=60) 

Vascular dementia 
(n=60) 

Post-traumatic dementia 
(n=50) 

Conditionally normal 8.60 6.65 6.0 
Low-amplitude 
dysrhythmic 25.0 26.6 10.0 

High-amplitude 
dysrhythmic 25.7 27.6 8.0 

Local-paroxysmal 5.75 6.65 14.0 
Bilateral-paroxysmal 10.5 12.6 32.0 
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Table 2. Average values of EEG indicators of patients depending on the variant of dementia 
 

EEG indicators 
Dementia variant 

Degenerative 
dementia 

(n=60) 

Vascular 
dementia 

(n=60) 

Post-traumatic 
dementia 

(n=50) 

Normal value 

Relative power of 
the α-rhythm 
spectrum 

 
36.2±2.2 

 
29.4±1.8 

 
31.5±3.0 98.5 ± 4.1 

Relative power of 
the β-rhythm 
spectrum 

 
18.5±1.3 

 
21.2±1.9 

 
28.3±2.4 41.3± 2.8 

Relative power of 
the Ө-rhythm 
spectrum 

 
56.8±3.0 

 
60.4±3.4 

 
81.4±3.0 38.9 ± 3.3 

Relative power of 
the δ-rhythm 
spectrum  

 
106.3±4.8 

 
120.5±.5 

 
101.4±5.0 29.8 ± 2.4 

Hemispheric 
asymmetry 
coefficient 

 
0.84±0.06 

 
0.51±0.05 

 
0.6±0.06 0.91±0.06 

 
In the group of patients with VD, the highest 

percentage also fell on high-amplitude (31.6%) 
and low-amplitude (26.6%) arrhythmic EEG 
types. The paroxysmal nature of BAB was 
observed in 38.3% of patients, most of them 
were epileptiform type. Expressed variants of 
BAB were in patients with multi-infarct and 
strategic infarct dementia. In 6 patients, a 
normal EEG was present. The conditional 
strength of the α-rhythm range is statistically 
significant (p<0.01) and lower than the strength 
of the β-rhythm. The strength of pathological 
fluctuations in δ- and Ө- also increased. 
Statistically significant asymmetry of BAB 
between hemispheres (p<0.05) of the brain. In 
particular, asymmetry was found in patients 
with infarct dementia. In addition, in patients 
with vascular dementia, smoothing of regional 
differences in rhythms and a decrease in 
resistance during functional tests were noted. 

In patients with PTD, bioelectric paroxysmal 
activity predominated (80%). High-amplitude 
and low-amplitude arrhythmic types of EEG 
were observed only represented by 20%. A 
relatively normal EEG was detected in 6% of 
patients. In addition, a statistically significant 
decrease in the strength of the α- and Ө-rhythm, 
(p<0.05) as well as an increase in the strength of 
the pathological Ө- and δ-rhythm, a disorder in 
the spatial-clock organization of the BAB due 
to hemisphere asymmetry, and the 

manifestation of island-wave paroxysmal 
activity, especially in the anterior regions of the 
brain. The cerebral cortex of patients with 
dementia of traumatic origin responded to 
irritation with bioelectrical paroxysmal activity. 

The analysis of the degree of BAB in 
patients with different types of dementia did not 
show significant differences between them. In 
all variants of dementia, low- and high-
amplitude dysrhythmic EEG patterns predo-
minated. Behind the frequency, in second place 
are all kinds of BAB options. Comparatively 
normal bioelectric activity in each group of 
patients with dementia occupied more than 10% 
of the EEG. There was also a sharp violation of 
the spatial-clock formation of the BAB as a 
result of hemisphere differences and as a result 
of the disorder found, in particular in the cortex 
of the frontal lobes of the brain. Also, the rate of 
functional load was reduced with the formation 
of bioelectric paroxysmal activity. So the EEG 
is a kind of scoreboard showing the func-
tionality of the structure of the cerebral cortex. 
Thus, these changes in BAB can be provided as 
a result of the destruction of the processes of 
cerebral homeostasis, stem-thalamo-cortical and 
also its commissural mechanisms. 

Summarizing the results of the studies, it 
should be noted that the EEG method plays an 
important role in the diagnosis and pathogenetic 
mechanisms of the development of cognitive 
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disorders. EEG diagnostic method allows to 
establish the degree of functional changes in the 
brain as well as the relative localization of the 
pathological process, to determine the pa-
roxysmal-convulsive readiness. In the studied 
variants of dementia, a violation of functional 
intersystemic brain connections, both vertically 
and horizontally organized, cortical-thalamo-
stem and interhemispheric-transcallosal, was 
revealed. 

High-quality, restorative sleep is an indicator 
of a balanced, rhythmic brain function. With 
age and in various diseases, the architecture of 
sleep is disturbed [22]. Its intensity, quality, 
depth and continuity diminish. The sus-
ceptibility of sleep to adverse factors increases 
[23]. 

Sleep is organized cyclically. Each sleep 
cycle consists of non-REM sleep and REM 
sleep. The number of cycles per night in a 
healthy person ranges from 4 to 6, the duration 
of one cycle is from 60 to 100 minutes. In the 
first half of the night in the cycles, the phase of 
non-REM sleep (NREM) is more represented, 
in the second half of the night - the phase of 
REM sleep (REM). In adults, REM sleep 

accounts for 25% of total sleep duration (TSD) 
[24]. 

In the elderly, bedtime increases due to 
prolongation of sleep latency, the period of 
wakefulness during dreams, the lengthening of 
the moment of falling asleep after spontaneous 
awakening, and being in bed due to early 
awakening. The number of awakenings in-
creases up to 6-8 times. The entire awakening 
period in the elderly is much longer than in 
young people – 83.9 and 25.6 minutes, 
respectively [25]. 

Sleep architecture disorders are also 
common in patients with dementia [26] (Table 
3). We used the international classification of 
phases and stages of sleep (ICD-10). In terms of 
depth, the NREM phase is divided into four 
successive stages, one after the other. They are 
characterized by a gradual replacement by slow 
oscillations of the α-rhythm, the formation of 
"sleepy spindles", K-complexes and regulatory 
Ө-activity. The REM phase is characterized by 
desynchronization of the BAGM “pollen 
discharges”; on the electrooculogram (EOG) – 
rapid movements of the eyeballs, on the 
electromyogram (EMG) of the oral diaphragm – 
a sharp decrease in muscle tone. 

 
Table 3. Structure of night sleep in patients with different types of dementia (minutes) 
 

Indicators Dementia variant 
 

Degenerative 
dementia 
(n=60) 

 
Vascular 
dementia 
(n=60) 

 
Post-traumatic 

dementia 
(n=50) 

 
Normal value 

 
Middle age Old age 

Sleep duration 370.2±35.4 302.1±28.2 379.2±43.2 425.8±51.7 398.4±59.8 
The 1-st stage of 
sleep 62.4±12.2 53.3±13.2 55.6±17.1 72.1±23.4 66.4±24.0 

The 2-d stage of 
sleep 173.5±35.5 149.1±31.5 172.0.±38.0 189.6±53.0 180.6±44.1 

The 3-d stage of 
sleep 56.4±10.2 43.2±12.1 58.4±16.2 53.1±16.9 57.8±15.3 

The 4-th stage of 
sleep 15.8±3.0 13.4±3.1 22.4±4.0 32.8±8.0 16.0±4.3 

Delta sleep 72.2±12.2 56.8±11.2 80.6±15.4 85.9±23.4 73.8±16.7 
REM sleep 
phase 63.4±13.4 41.8±13.2 70.2±14.5 78.2±21.0 77.7±19.1 

Number of 
completed 
cycles 

3.5±0.5 2.0±0.6 2.8±0.6 4.0±1.1 3.5±1.1 
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As the results of the study showed, all 
patients with degenerative dementia made 
various complaints about sleep disorders. 88.3% 
of patients experienced difficulty falling asleep. 
In 80% of patients, superficial shallow sleep 
was noted. Morning raising was observed in 
76.6% of patients. Frequent nocturnal waking 
during sleep and difficulty falling asleep were 
found in 90% of the subjects. All patients 
complained about the violation of the duration 
and depth of sleep. "Fear of not falling asleep", 
"fear of bed" and unpleasant dreams were 
observed in 56.6% of patients. The main factors 
worsening sleep in this group were obstructive 
sleep apnea (60%) and nocturnal myoclonus 
(11.6%). The increase in the number and 
duration of nocturnal awakenings, which 
disturbed nocturnal sleep, led to increasingly 
superficial awakenings. Daytime sleepiness was 
observed in more than half of the patients. 

In the study of night sleep in patients with 
degenerative variants of dementia, a decrease in 
the total duration of sleep was noted not only in 
relation to the middle-aged control group, but 
also to the elderly control group. Ө-activity 
decreased not only in time, but also in 
amplitude. Statistically significant (p<0.05) 
decreased the fourth stage of slow-wave sleep. 
A trend towards a decrease in the number of 
completed sleep cycles was found. During the 
comparative characteristics of sleep in patients 
with various types of degenerative dementias, it 
was found that their TSD did not differ 
significantly, but was somewhat shorter in the 
group of patients with AD. Also, in these 
patients, the percentage of paradoxical sleep 
was higher than in other diseases. Despite the 
absence of reliable signs in the quantitative 
characteristics of the stages, some features were 
found in the qualitative organization of the sleep 
stage in various types of degenerative dementia. 
Patients with AD had more pronounced 
fragmentation of nocturnal sleep and the 
incidence of "sunset" syndrome, which was 
characterized by nocturnal arousal, aimless 
wandering and, in severe cases, delirium. With 
HD, a slight increase in sleep spindles was 
registered. With vascular, as well as with 
degenerative dementia, various sleep disorders 
were detected in all patients. Also, all patients 
were dissatisfied with the duration and depth of 
sleep. Difficulties with falling asleep were noted 

in 93.3% of patients. Superficial sleep with 
frequent nocturnal awakenings during sleep was 
found in 83.3% of patients. In 86.6% of 
patients, early morning awakening was 
recorded three to four hours after falling asleep. 
Fear of not falling asleep, fear of bed, chronic 
anxiety, and unpleasant negative content of the 
dream were noted in 70% of the examined. 
More than half of them (66.6%) had daytime 
sleepiness. 

In patients with VD, the number and 
duration of nocturnal awakenings significantly 
increased. This was facilitated by the 
phenomena of obstructive apnea (52.3%), 
flexion-extensor myoclonic movements of the 
lower extremities (56.4%), bedwetting (35.2%), 
cramping pain in the calf muscles (2.3%). In 
patients with VD, there was also a decrease in 
total sleep duration not only in relation to the 
middle-aged control group, but also in relation 
to the elderly control group. The duration of the 
4-th stage of slow-wave sleep also significantly 
decreased (p<0.05). In addition, it was found 
that δ-activity was observed lower than in the 
control group. The period of REM sleep 
duration was statistically shorter than in the 
control group (p<0.05). When comparing the 
nature of sleep in patients with various forms of 
vascular dementia, despite the absence of 
significant differences in the quantitative 
characteristics of the stages, some features of 
the qualitative organization of sleep were 
identified. Consequently, respiratory disorders 
in the form of an increase in the frequency of 
apnea were most pronounced in patients with 
multi-infarct dementia. In patients with strategic 
infarct dementia – behavioral disorders, chronic 
anxiety, restlessness in paradoxical sleep. In 
patients with subcortical dementia, flexion-
extensor polyclonic movements of the lower 
extremities were observed more often than in 
other forms of VD. 

Patients with PTD complained of various 
disorders of the sleep-wake period. 78% of 
patients had difficulty falling asleep. Early 
awakening was noted in 58% of the examined. 
In 82% of patients, superficial sleep was 
observed. 76% of patients had frequent 
nocturnal awakenings during sleep and 
difficulty falling asleep after waking up. More 
than half of the patients (56%) had a lack of rest 
after sleep. Daytime sleepiness was observed in 
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48% of the subjects. In 40% of patients, night 
sleep was interrupted by nocturnal urge to 
urinate, restless legs syndrome. There was also 
a slight decrease in the total duration of sleep, in 
comparison with the control group, to the 
lengthening of the period of falling asleep and 
the latent periods of all stages of the stages of 
slow sleep, as well as the period of the stage of 
REM sleep. As a result, patients with traumatic 
dementia had both qualitative and quantitative 
transformations in the organization of nocturnal 
sleep and the sleep-wake period. 

All patients with dementia, regardless of its 
variant, had severe sleep disorders. Prolonged 
falling asleep, frequent waking at dawn and at 
night, reduced sleep quality, superficial sleep, 
fear of not falling asleep, fear of bed, reduction 
in total duration, decrease in the fourth stage – 
wave sleep. Along with this, each variant of 
dementia had its own specific sleep disorders. 
Thus, in HD patients, the fragmentation of 
nocturnal sleep and the increase in the "sunset" 
syndrome were more pronounced. A 
pronounced increase in sleep spindles was noted 

in patients with HD. Patients with diabetes 
significantly increase the number and duration 
of nocturnal awakenings, obstructive sleep 
apnea, nocturnal myoclonus, and spasmodic 
pain in the calf muscles. With PTD, there was a 
tendency to lengthen the latent periods of all 
stages of non-REM sleep, increase the time of 
awakening in the middle of the night, and 
increase the number of movements per hour. 
Sleep disorders are more pronounced in patients 
with various types of dementia than in the 
control group of the same age. 

Conclusions. Comparison of clinical, anam-
nestic and polygraphic characteristics of the 
sleep-wake period in patients with various types 
of dementia suggested that the subjective 
feeling of quality and completeness of sleep is 
associated with the cyclical organization and 
structure of sleep. Processes that give the full 
functioning of the sleep-wake period, structural 
and functional relationships with systems that 
contain the optimal degree of intellectual-
mnestic activity and emotional reaction. 

 
ЛИТЕРАТУРА 

 
1. Tisher A, Salardini A. A Comprehensive Update on Treatment of Dementia. Semin Neurol. 2019;39(2):167-178. 

doi: 10.1055/s-0039-1683408 
2. O'Malley M, Parkes J, Stamou V, LaFontaine J, Oyebode J, Carter J. Young-onset dementia: scoping review of key 

pointers to diagnostic accuracy. BJPsych Open. 2019;5(3):e48. doi: 10.1192/bjo.2019.36 
3. Barchan G., Demikhov O., Cherkashyna L. et al. A complex of regional ecological and medico-social factors: 

evaluation of dysplastic dependent pathology of the bronchopulmonary system. Polski merkuriusz lekarski : organ 
Polskiego Towarzystwa Lekarskiego. – 2020. - № XLVIII (283). - P. 49-54. 

4. Demikhov, O.I., Shipko, A.F., Singh, H.H. et al. Intersectoral component of the healthcare management system: 
Regional programs and assessment of the effectiveness of prevention of bronchopulmonary dysplasia. Azerbaijan 
Medical Journal, 2020, 2020(2), pp. 88–96 

5. Sysoyeva L., Bielova I., Ryabushka L.et al. Determinants of management of central bank to provide the economic 
growth: An application of structural equation modeling. Estudios de Economia Aplicadathis. 2021; 39(5). 

6. Prokopenko, O., Toktosunova, C., Sharsheeva, N. et al. Prospects for the Reorientation of Investment Flows for 
Sustainable Development under the Influence of the COVID-19 Pandemic. Problemy Ekorozwoju, 2021, 16(2), 
pp. 7-17. http://doi.org/10.35784/pe.2021.2.01 

7. Duong S, Patel T, Chang F. Dementia: What pharmacists need to know. Can Pharm J (Ott). 2017;150(2):118-
129.doi:10.1177/1715163517690745. 

8. Marushchak, M., Krynytska, I., Lepyavko, A. Association of serum uric acid with albuminuria in type 2 diabetic 
patients with comorbid obesity and/or essential arterial hypertension. Ukrainian Journal of Nephrology and 
Dialysis, 2022, 1, pp. 58–69 

9. Demikhova, N., Chernatska, O., Mazur, T. et al. Markers of cardiovascular complications in patients with type 2 
diabetes mellitus and arterial hypertension. Bangladesh Journal of Medical Science, 2018, 17(2), pp. 319–322 

10. Chernatska O., Demikhova N. Improvement of treatment in persons with arterial hypertension and type 2 diabetes 
mellitus Georgian Medical News 11 (284): 47-51, 2018. 

11. Outeiro TF, Koss DJ, Erskine D, Walker L, Kurzawa-Akanbi M, Burn D, Donaghy P, Morris C, Taylor JP, Thomas 
A, Attems J, McKeith I. Dementia with Lewy bodies: an update and outlook. Mol Neurodegener. 2019;14(1):5. 
doi: 10.1186/s13024-019-0306-8  

29 

https://www.scopus.com/authid/detail.uri?authorId=57219219436
https://www.scopus.com/authid/detail.uri?authorId=56712747000
https://www.scopus.com/authid/detail.uri?authorId=57216833923
https://www.scopus.com/authid/detail.uri?authorId=57219219436%23disabled
https://www.scopus.com/authid/detail.uri?authorId=57219219436%23disabled
http://doi.org/10.35784/pe.2021.2.01
https://www.scopus.com/authid/detail.uri?authorId=57190409508
https://www.scopus.com/authid/detail.uri?authorId=17346377200
https://www.scopus.com/authid/detail.uri?authorId=57220058166
https://www.scopus.com/authid/detail.uri?authorId=17346377200%23disabled
https://www.scopus.com/authid/detail.uri?authorId=17346377200%23disabled
https://www.scopus.com/authid/detail.uri?authorId=57190688393
https://www.scopus.com/authid/detail.uri?authorId=57201319812
https://www.scopus.com/authid/detail.uri?authorId=57201310434
https://www.scopus.com/authid/detail.uri?authorId=57201310434%23disabled


12. Ajitkumar A, De Jesus O. Huntington Disease. In: StatPearls [Internet]. Treasure Island (FL): StatPearls 
Publishing; 2022; PMID: 32644592.  

13. Romay MC, Toro C, Iruela-Arispe ML. Emerging molecular mechanisms of vascular dementia. Curr Opin 
Hematol. 2019;26(3):199-206. doi: 10.1097/MOH.0000000000000502  

14. Nordström A, Nordström P. Traumatic brain injury and the risk of dementia diagnosis: A nationwide cohort study. 
PLoS Med. 2018;15(1):e1002496. doi: 10.1371/journal.pmed.1002496. 

15. Wright AEH, Harrell HE. Physical Examination in the Evaluation of Dementia. Med Clin North 
Am.2022;106(3):471-482.doi:10.1016/j.mcna.2021.12.009. 

16. Arvanitakis Z, Shah RC, Bennett DA. Diagnosis and Management of Dementia: Review. JAMA. 
2019;322(16):1589-1599.doi:10.1001/jama.2019.4782. 

17. Ando M, Nobukawa S, Kikuchi M, Takahashi T. Identification of Electroencephalogram Signals in Alzheimer's 
Disease by Multifractal and Multiscale Entropy Analysis. Front Neurosci.2021;15:667614. doi: 
10.3389/fnins.2021.667614. 

18.  Radomychelski, I.-M., Piddubnyi, A., Danilchenko, S. et al. Morphological and Crystal-Chemical Features of 
Macro- and Microcalcifications of Human Aorta. Microscopy and Microanalysis, 2021, 27(6), pp. 1539–1546. 

19. Yarmolenko, O., Bumeister, V., Polak, S. et al. The effect of the experimental chronic hyperglycemia on the 
kidney and myocardium. Ukrainian Journal of Nephrology and Dialysis, 2021, (3), pp. 3–10. 

20. Prykhodko, O.O., Hula, V.I., Yarmolenko, O.S. et al. Microscopic changes in rat organs under conditions of total 
dehydration. Azerbaijan Medical Journal, 2016, (4), pp. 95–100. 

21. Tori K, Kalligeros M, Nanda A, Shehadeh F, van Aalst R, Chit A, Mylonakis E. Association between dementia and 
psychiatric disorders in long-term care residents: An observational clinical study. Medicine (Baltimore). 
2020;99(31):e21412. doi: 10.1097/MD.0000000000021412. 

22. Shenker JI, Singh G. Sleep and Dementia. Mo Med. 2017 ;114(4):311-315. 
23. Shi L, Chen SJ, Ma MY, Bao YP, Han Y, Wang YM, Shi J, Vitiello MV, Lu L. Sleep disturbances increase the risk 

of dementia: A systematic review and meta-analysis. Sleep Med Rev. 2018;40:4-16. 
doi:10.1016/j.smrv.2017.06.010. 

24. Patel AK, Reddy V, Shumway KR, Araujo JF. Physiology, Sleep Stages. 2022. In: StatPearls [Internet]. Treasure 
Island (FL):StatPearls Publishing; PMID: 30252388. 

25. Tatineny P, Shafi F, Gohar A, Bhat A. Sleep in the Elderly. Mo Med. 2020;117(5):490-495. 
26. Mecca AP, Michalak HR, McDonald JW, Kemp EC, Pugh EA, Becker ML, 

Mecca MC, van Dyck CH; The Alzheimer’s Disease Neuroimaging Initiative (ADNI). Sleep Disturbance and the 
Risk of Cognitive Decline or Clinical Conversion in the ADNI Cohort. Dement Geriatr Cogn Disord. 2018;45(3-
4):232-242. doi: 10.1159/000488671. 

  
Conflict of interest. The authors declare that there is no potential conflict of interest regarding 

the research, authorship and/or publication of this article. 
 

 

О.С.Чиняк, О.И.Коленко, И.Г.Мудренко, В.С.Личко, А.А.Демихов, Н.В.Демихова  

 
ФУНКЦИОНАЛЬНОЕ СОСТОЯНИЕ ГОЛОВНОГО МОЗГА ПО ДАННЫМ 

НЕЙРОФИЗИОЛОГИЧЕСКИМ МЕТОДАМ ИССЛЕДОВАНИЯ И ОСОБЕННОСТИ 
НОЧНЫХ РАССТРОЙСТВ У БОЛЬНЫХ С РАЗЛИЧНЫМИ ВАРИАНТАМИ ДЕМЕНЦИЙ 

 
Сумской государственный университет, Медицинский институт 

 
В статье представлены результаты нейрофизиологического обследования 170 больных с 

различными вариантами деменций (болезнь Альцгеймера, болезнь Паркинсона, болезнь Гентингтона, 
сосудистая деменция, посттравматическая деменция). Целью исследования было провести оценку 
функционального состояния головного мозга и дать сравнительную характеристику ночных 
расстройств у больных с грубыми когнитивными нарушениями.  

Было установлено, что в группах пациентов с дегенеративными формами деменций и сосудистой 
деменцией наибольший процент приходился на высокоамплитудно-аритмический (31,6%) и 
низкоамплитудно-аритмический (26,6%) ЭЭГ типы. Отмечено выраженное снижение α- и β-ритмов и 
достоверное увеличение Ө-ритма (р<0,001). Все больные деменцией, независимо от ее варианта, 
имели выраженные расстройства сна. Увеличение сонных веретен отмечено при болезни 
Гентингтона. У пациентов с сосудистой деменцией значительно увеличивалось количество и 
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продолжительность ночных пробуждений. Этому способствовали явления обструктивного апноэ 
(52,3%), сгибательно-разгибательные миоклонические движения нижних конечностей (56,4%), 
ночное недержания мочи (35,2%), схваткообразные болезненные ощущения в икроножных мышцах 
(2,3%). При сосудистой, а также при дегенеративных формах деменций у всех больных выявлялись 
различные нарушения сна. Большинство также были не удовлетворены его продолжительностью и 
глубиной. Трудности с засыпанием отмечены у 93,3% больных. Поверхностный сон с частыми 
ночными пробуждениями наблюдался у 83,3% больных. У 86,6% больных зафиксировано ранний 
утренний подъем через три-четыре часа после засыпания. 
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