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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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ными в диагностике, имеют худший прогноз и неблагопри-
ятное течение. 

Цель исследования - обзор научной медицинской литера-
туры о современной классификации инсульта вертебраль-
но-базиллярного бассейна. 

Проведен комплексный электронный поиск ретроспек-
тивной и текущей литературы в базах данных Scopus, 
Web of Science, MEDLINE, ScieLo, PubMed, The Cochrane 
Library, EMBASE, Global Health, CyberLeninka, RINC, а 

также в базах данных государственных научных библиотек 
Украины, Европейского Союза, Великобритании, США и 
других стран за период 1991–2021 гг. для выявления науч-
ных публикаций, в которых обсуждается современная клас-
сификация инсульта вертебрально-базилярного бассейна. 

Проанализирована научная медицинская литература о со-
временной классификации инсульта вертебрально-базилярно-
го бассейна. Представлен аналитический обзор современной 
классификации инсульта вертебрально-базилярного бассейна.

reziume

vertebralur-bazilaruli insultebis Tanamedrove klasifikacia: 
klinikuri gadawyvetilebis miReba da diagnozis dasma (mimoxilva)

1m. prokopivi, 2e. fartuSnaia

1a. bogomolcis sax. erovnuli samedicino universiteti, kievi; 
2ukrainis samxedro-samedicino akademia, kievi, ukraina

vertebralur-bazilaruli auzis insultebi 
Seadgenen arsebuli insultebis daaxloebiT 
20-25%. daavadebis diagnostika gacilebiT rTu-
lia, gaaCnia cudi prognozi da mimdinareoba. 
vertebralur-bazilaruli auzis insultebis 
Tanamedrove klasifikaciis Sesaxeb gamoqvey-
nebuli samecniero naSromebis odenoba sakmaod 
mwiria. 
kvlevis mizans warmoadgenda vertebralur-ba-

zilaruli auzis insultebis Tanamedrove kla-
sifikaciis Sesaxeb samecniero samedicino li-
teraturis moZieba da analitikuri mimoxilva. 
ganxorcielda 1991-2021 wlebis mdgomareobiT 

samecniero publikaciaTa momcveli eleqtro-
nuli literaturis moZieba monacemTa bazaSi 
Scopus, Web of Science, MEDLINE, ScieLo, PubMed, The 
Cochrane Library, EMBASE, Global Health, CyberLeninka, 
RINC, agreTve ukrainis, evrokavSiris, didi bri-
taneTis, aSS da sxva qveynebis saxelmwifo sa-
mecniero biblioTekebSi, romlebSic ganixileba 
vertebralur-bazilaruli auzis insultebis 
Tanamedrove klasifikacia. 
Catarebuli analizis Sedegad warmodgenilia 

vertebralur-bazilaruli auzis insultebis 
Tanamedrove klasifikaciis detaluri analiti-
kuri mimoxilva.

CIRCADIAN RHYTHM DISORDERS AND NON-MOTOR SYMPTOMS 
IN DIFFERENT MOTOR SUBTYPES OF PARKINSON’S DISEASE

Tarianyk K., Shkodina A., Lytvynenko N.

Poltava State Medical University, Ukraine

Parkinson’s disease (PD) is neurodegenerative disease, usu-
ally characterized by tritium of motor symptoms: bradykinesia, 
rigidness and rest tremor. The symptoms of PD are accompanied 
by degenerative changes concerning the brain, spinal cord and 
peripheral nerves. In Parkinson’s disease there is a depletion of 
dopaminergic neurons in the compact part of the substantia nigra 
(SN) and significant changes in the red nucleus, hippocampus 
and cortical structures [11].

There are different algorithms of determination of engine sub-
type of PD, depending on the prevailing symptoms of motor dis-
orders. Thus, recently there is an increase in the frequency of de-
velopment of akinetic-rigidity (AR) and mixed (ART) (akinetic-
rigidity-tremor) subtypes [2]. At the same time, a systematic 

review of neuroimaging changes in different motor subtypes of 
CP indicates the «benign» course of tremor-dominant (TD) form 
compared with other. In patients with non-tremor-dominant (AR 
& ART) subtypes of PD, there is a deficiency of striato-thalamo-
cortical and other thalamocortical pathways, which leads to a 
connection with cognitive and sensorimotor disorders, and in 
the tremor-dominant subtype there is a greater dysfunction of 
the cerebellar-thalamo-cortical pathway. TD, unlike other motor 
subtypes, has no changes in the cortico-basal pathways [3]. 

Recent studies show that phenotype of the disease depends 
not only on the prevalence of certain motor signs, but also on 
the non-motor symptoms. Determination of different profiles of 
the PD allows to improve forecasting of the course and manage-



	
Georgian Medical News  
No 11 (320) 2021

© GMN 101 

ment of the disease. Numerous studies indicate the relationship 
between motor subtype PD and the expression of various non-
motor symptoms [4,5]. 

Non-motor symptoms of CP include mental disorders, sleep 
disorders, gastrointestinal disorders, weight loss, visual distur-
bances, cardiovascular disorders, pathological fatigue, disorders 
of the genitourinary and autonomic systems, sensory disorders 
(pain, olfactory and taste disorders). One of the most common 
of these is sleep disorders, which directly impair the quality of life 
of patients [6]. At the PD meet insomnia, disorder of the phase of 
rapid movements of eyes, restless legs syndrome and disorder of 
the circadian rhythm of sleep-wake. The latter may be exacerbated 
by age-related changes in the pineal gland in elderly and senile pa-
tients. The degree of calcification of the pineal gland is associated 
with changes in the internal structure of the organ, which can lead 
to the development of circadian dysregulation [7]. 

The international classification of sleep-3 disorders divides 
circadian rhythm disorders into the following nozological forms: 
the disorder of the early phase of sleep, the disorder of the late 
phase of sleep, the disorder of the irregular phase of sleep, non-
24-hour circadian rhythm, jetlag, sleep disorders associated with 
changing work, others (not classified in other headings) [8]. 
However, the prevalence of circadian rhythm disorders among 
patients with PD and the factors influencing their development 
are not well studied and need further research. Therefore, the 
purpose of our research was to evaluate the differences of non-
motor manifestations, chronical peculiarities and disorders of 
circadian rhythm in patients with different forms of PD and to 
determine the relationships between them. 

Material and methods. The current primary researches was a 
part of the research No. 0120U101166 “The study of the patho-
genetic role of the circadian molecular clock in the development 
of metabolic diseases and systemic inflammation and the develop-
ment of treatment methods aimed at these processes” funded by 
Ukrainian Ministry of Health Public Service and planned scientific 
studies of Nervous Diseases department in Ukrainian Medical Sto-
matological Academy, titled “Clinical, molecular genetics and neu-
rophysiologic features of the course of the various forms of Parkin-
son’s disease” (state registration number 0119U102848).

We conducted a study of clinical parameters in patients with PD. 
64 patients with different motor subtypes of PD were examined. 
The PD diagnosis was put according to the criteria of the UK Brain 
Bank criteria. Patients were divided into groups according to the 
motor subtype verified by the results of interference electroneuro-
myography, namely: Group 1 – patients with akinetic-rigidity-trem-
or (mixed) subtype (n=38), Group 2 – patients with an akinetic-
rigidity subtype (n=26). Each group collected demographic data, 
studied the stadium on Hoehn and Yahr scale and the overall score 
of UPDRS unified scale [9,10]. The criteria of inclusion are: avail-
ability of PD stage by Hoehn and Yahr 1-3, age younger than 90 
years, the main method of treatment of levodopa therapy. Criteria 
of exclusion: іecondary parkinsonism, «parkinsonism- plus, stage 
of PD by Hoehn and Yahr more than 3, cerebrovascular diseases, 
age 90 years and older. 

Non-motor manifestations were studied by the results of 
scales of assessment of non-motor symptoms at PD (NMSS). It 
consists of 30 questions relating to the patient’s condition during 
the last month and combined into 9 domains: cardiovascular and 
falling, sleep/fatigue, mood/cognition, perception/hallucina-
tions, attention/memory, gastrointestinal tract, urination, sexual 
function and others. The answer to each question includes a fre-
quency that is rated as 1 - rarely (<1 time/week), 2 – sometimes 
(1 time/week), 3 – often (several times/week), 4 – very often 

(daily or constantly), and the severity expressed as 0 – absence, 
1 – easy, 2 – moderate, 3 – severe. To calculate the score in each 
domain, their products are summed. The total score consists 
of the sum of all domains and varies from 0 to 360, where the 
higher value corresponds to the more pronounced non-separate 
characters [11]. 

Munich Chronotype Questionnaire (MCTQ) used to deter-
mine the onset of sleep, waking time, duration, mid-sleep, mean 
weekly sleep duration, mean weekly light exposure, chronotype, 
and for working patients relative jet lag and mean weekly sleep 
deprivation. The parameters were recorded in hours and minutes 
and then converted to fractions of a unit in hours for mathemati-
cal analysis. The morning type of chronotype was set when its 
value was less1:00, indifferent from 1:00 to 2:00, and evening 
more than 2:00. All these parameters were measured in hours 
and minutes and converted to fractions per unit in hours for 
statistical processing. The chronotypic time before 1:00 corre-
sponded to the morning type, from 1:01 to 2:00 - indifferent and 
from 2:01 - in the evening [12]. 

Diagnosis of circadian rhythm disorders was performed in accor-
dance with the International Classification of Sleep Disorders-3 [8]. 
The study included only patients with sleep disturbance disorders 
who were diagnosed on the basis of a clinical interview, sleep di-
ary completion, and daily thermometry. The following criteria were 
used to confirm circadian rhythm disorders:

a) constant or repeated due to:
- defeat of the system of circadian rhythms;
- mismatch of internal rhythm and external factors;
b) lead to insomnia and/or excessive daytime sleepiness;
c) related to the violation of social, professional and other 

spheres of activity;
d) cannot be better explained by other sleep disorders, neu-

rological or mental disorders, use of drugs and psychoactive 
substances;

e) when it is allowed to choose a convenient schedule, pa-
tients have sufficient quality and duration of sleep for age, but 
maintain a shifted 24-hour circadian rhythm;

e) a diary of sleep or actigraphy monitoring for at least 7 days 
records a stable delay of the normal period of sleep.

The criterion for diagnosing the disorder of the late phase of 
sleep was the shift of the main period of sleep and waking time 
compared to the desired:

- chronic or recurrent complaint of waking complications at 
the desired time;

- inability to wake up at the desired, socially determined time.
Disorder of the early phase of sleep was established by shift-

ing the main period of sleep and waking time compared to the 
desired:

- inability to maintain vigor until the desired time;
- inability to sleep until the desired, socially determined time.
In the presence of the following criteria revealed a disorder of 

the irregular phase of sleep:
- sleep diary or actigraphy monitoring for at least 7 days 

shows many irregular sleep attacks (at least three) for 24 hours;
- the total sleep time for 24 hours is normal for the patient’s age. 
The research was approved by the Bioethics Committee of 

Poltava State Medical University and conducted in accordance 
with international standards. Statistical analysis of the data ob-
tained was carried out with the help of SPSS Statistic 26.0 (IBM 
inc., USA) and EZR Statistics 1.2 (Jichi University, Japan) [13]. 
Quantitative data checked the compliance with the law of nor-
mal distribution according to the criteria of Shapiro-Wilk. The 
obtained data were processed by the methods of descriptive 
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statistics, according to which the arithmetic mean and standard 
error were calculated for normally distributed quantitative data. 
(M±SE) were calculated. One-factor analysis of variance was 
used to compare quantitative data in 3 groups (ANOVA) with 
the amendment Bonferroni. In all cases, the critical value of p-
value was considered 0,05. 

Qualitative indicators were presented in the form of absolute 
values (n) and percentages (%). Multiple comparisons of quali-
tative indicators in unrelated groups were performed using the 
Yates-corrected χ2 test or using Fisher’s exact test for 2×2 tables.

To build a prognostic model and assess the impact of pa-
rameters of daily functioning and non-motor symptoms on 
the chance of developing circadian rhythm disorders, the 
method of multifactor logistic regression analysis with the 
calculation of the odds ratio (OR) and 95% confidence in-
terval (95% of CI). The Akaike information criterion was 
used to select the minimum set of factors associated with the 
source variable. The quality of the constructed prognostic 
model was evaluated using ROC-analysis with subsequent 
calculation of specificity, sensitivity, accuracy, predictability 
of positive and negative test results. The Yoden Index calcu-
lation method was used to select the optimal test limit. In all 
cases, p-values were considered critical.

Results and discussion. Group 1 consisted of 19 women 

(50%) and 19 men (50%) at the average age of 63,66±1,42 years, 
group 2 – 12 women (46%) and 14 men (54%) at the average age 
of 63,31±1,75 years, and control group 14 women (47%) and 16 
men (53%) at the average age of 59,90±1,56 years. Significant 
gender and age differences between groups were not detected 
(p=0,949 for sex and p=0,117 for age). The total UPDRS score 
in group 1 was 48,92±3,07, and in group 2 – 47,19±3,31, which 
is not very statistically significant differences (p=0,709). Ac-
cording to the Hoehn and Yahr scale, in group 1, 1,5 stages were 
defined in 8 patients, in stage 8 – 2, in stage 12 – 2,5 and in 
stage 10 – 3, and in group 2 there were 6 persons – 1,5 stages, in 
stage 5 – 2, in 8 – 2,5 stages, in 7 – 3 stages. Statistically signifi-
cant differences in the distribution of patients by stage between 
groups were not detected (p=0,996). 

The analysis of non-motor symptoms in patients with Parkin-
son’s disease demonstrated their predominance in comparison 
with the control group, except cardiovascular disorders and per-
ceptual disorders, which is shown in Table 1. 

The bases on the scale of cardiovascular manifestations in 
group 1 made 2.21±0.37, in group 2 − 2.15±0.35, and in the con-
trol group 1.23±0.31, that is not very statistically significant dif-
ferences. Patients with both motor subtypes have statistically sig-
nificant more pronounced sleep and fatigue disorders (5.91±0.47 
in group 1 and 6.24±0.46 in group 2 against 2.17±0.34 in con-

Table 1. Evaluation of non-motor manifestations in patients with different motor subtypes of Parkinson’s disease 

NMSS scale 

Group 

p-value Group 1  (n=38) Group 2  (n=26) Control Group (n=30) 

Cardiovascular symptoms 2.21±0.37 2.15±0.35 1.23±0.31 0.180 

Sleep/fatigue 5.91±0.47 6.24±0.46 2.17±0.34 
0.001 

(1:3 – <0.001; 2:3 – 
<0.001) 

Attention/memory 5.43±0.47 5.85±0.65 2.63±0.48 
0.001 

(1:3 – 0.006; 2:3 – 
0.001) 

Mood/ cognition 10.04±0.94 5.91±0.76 1.93±0.39 

0.001 
(1:3 – <0.001; 1:2 – 

0.001, 
2:3 – 0.007) 

Gastrointestinal symptoms 4.91±0.28 4.57±0.35 2.7±0.46 
0.001 

(1:3 – <0.001; 2:3 – 
0.002) 

 Disorders of urination 5.15±0.43 6.20±0.45  2.03±0.26 
0.001 

(1:3 – <0.001; 2:3 – 
<0.001) 

Sexual dysfunction 4.40±0.35 4.26±0.37 1.37±0.22 
0.001 

(1:3 – <0.001; 2:3 – 
<0.001) 

Dissolving of perceptual 1.06±0.95 1.13±0.91 0.70±0.79 0.103 

Others 9.74±0.70 8.39±0.65 1.80±0.22 
0.001 

(1:3 – <0.001; 2:3 – 
<0.001) 

NMSS total 40.72±1.12 36.31±1.37 13.17±0.97 

0.001 
(1:3 – <0.001; 1:2 – 

0.025, 
2:3 – <0.001) 



	
Georgian Medical News  
No 11 (320) 2021

© GMN 103 

trol), attention and memory disorders (5.43±0.47, 5.85±0.65 and 
2.63±0.48 respectively), gastrointestinal disorders (4.91±0.28, 
4.57±0.35 and 2.7±0.46 respectively),disorders of urination 
(5.15±0.43, 6.20±0.45 and 2.03±0.26 respectively), sexual dys-
function (4.40±0.35, 4.26±0.37 and 1.37±0.22 respectively) and 
other dissolutions (9.74±0.70, 8.39±0.65 and 1.80±0.22 respective-
ly). The level of cognitive-affective disorders was most pronounced 
in group 1 and was 10.04 0.94 compared to group 2 5.91 0.76 and 
control group 1.93 0.39. Next to this, in group 2, it was statistically 
more significant than the control group. No significant differences 
were found in perceptual levels. Overall NMSS scores were statisti-
cally higher for XPs compared to control groups (13.17 0.97), with 
Group 1 patients having higher scores compared to Group 2 (40.72 
1.12 and 36.31 1.37, respectively).

Chronotypic features of circadian rhythm have been estab-
lished for patients with CP. Patients in groups 1 and 2 were char-
acterized by a later time of onset of sleep (23: 18±0: 10 and 23: 
19±0: 17, respectively) compared with the control group (22: 
25±0: 09). The time of awakening was at the same level in per-
sons of all groups, namely in group 1 - 6: 28±0: 09, in group 
2 - 6: 03±0: 10 and in the control - 6: 11±0: 10. The duration of 
sleep in group 1 was 6: 15±0: 10, and in group 2 - 6: 09±0: 16, 
which corresponded to a statistically significantly shorter time 
compared to the control group, in which this figure was 7: 12±0: 
13 . In addition, the length of stay in bed did not differ in patients 
of all groups and was 8: 08±0: 10, 7: 58±0: 19 and 7: 52±0: 14 
in groups 1, 2 and control, respectively. The middle of sleep in 
all subjects was late at night, namely in group 1 - 2: 27±0: 10, in 
group 2 - 2: 14±0: 12 and in the control - 1: 59±0: 13. There were 
no differences in the average weekly level of light exposure be-
tween the studied groups, which was in the group 1 - 4: 54±0: 
27, in the group 2 - 3: 17±0: 30 and in the control - 4:28±0: 31.

Fig. 1. Patient distribution per chronotype for different agile 
subtypes of PD

The predominance of evening chronotype was characteristic 
of all groups, but no differences in distribution were established. 
In group 1, 4 (10 per cent) persons with morning chronotype, 6 
(15 per cent) with indifference and 30 (75 per cent) with evening 
chronotype were identified. In group 2, 2 (8.3 per cent) persons 
definitely have a morning chronotype, 7 (29.2 per cent) persons 
are indifferent and 15 (62.5 per cent) persons are evening. In the 
control group, 7 persons (23.3 per cent) were of the morning and 
indifferent type, while 16 persons (53.3 per cent) were of the 
evening type. The distribution of patients for chronotype is pre-
sented in Figure 1. 1. Among the detected disorders of circadian 
rhythm in 1(3,3%) of the control group patient are ASPD and 
in 1(2,5%) of group 1 patient and 2(8,3%) of group 2 patients 
FSPD. No ligature has been found between the observed types 
of circadian rhythm disorder and the presence of PD due too low 
a detection frequency

DSPD was diagnosed in 28 patients with PD, including 15 
(37.5% of the whole group and 50% of people with evening 
chronotype) in group 1 and 11 (45.8% of the whole group and 
73.3% of people with evening chronotype). chronotype) in group 
2, and in 2 (6.7% of the whole group and 28.6% of persons with 
evening chronotype) from the control group. It was determined 
that patients with PD are more prone to DSPD compared with 
the control group (χ2=11.76, p=0.003).

To determine the extent of non-motor symptoms of PD and 
the peculiarities of daily functioning on the probability of de-
veloping DSPD, multivariate logistic regression was performed 
with the inclusion of the motor subtype, all subscales and the 
total NMSS score and all MCTQ parameters. The analysis was 
performed on 94 patients, among whom 28 cases were identi-
fied. Four factors associated with the development of DSPD 
have been identified: length of stay in bed (X1), chronotype time 
(X2), sleep/fatigue disorders (X3), and gastrointestinal disorders 
(X4). In the table. Figure 2 shows the results of estimating the 
coefficients of the constructed prognostic model and the odds 
ratio for the selected factors.

The logistic forecasting model AUC=0.96 (95% CI 0.92-0.99) 
was built on the selected factor features, which is statistically 
significant (p <0.05) exceeds 0.5 and is evidence of the adequa-
cy of the constructed model.

Thus, it was found that the chance of developing DSPD is 
associated (p <0.05) with length of stay in bed, chronotype 
time, sleep/fatigue disorders and gastrointestinal disorders. It 
was found that with increasing time spent in bed for 1 hour, the 
chance of developing DSPD decreases by 4.2 times, HS=0.24 
(95% 0.09-0.60). At the same time, shifting the time of the chro-
type by 1 hour to the evening type increases the chance of de-
veloping DSPD by 2.59 times, HS=2.59 (95% CI 1.19-5.65). In-

Table 2. DSPD Risk Prediction Coefficients for PD

Factor The value of the coefficient of the 
model, b±mb

The level of significance of the 
difference of the coefficient from 

0, p

Indicator OR
 (95% CI)

Const -60.72±57.09 0.99 - 

X1 -1.43±0.48 0.003 0.238 (0.094-0.603) 

X2 0.95±0.40 0.017 2.59 (1.19-5.65) 

X3 0.24±0.13 0.033 1.27 (1.02-1.59) 

X4 0.36±0.15 0.019 1.43 (1.06-1.92) 
note: * - he difference between the model parameter and 0 is statistically significant, p <0.05
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creasing the score on the NMSS subscales increases the chance 
of developing DSPD, namely, increasing the value of the scale 
“sleep/fatigue” by 1 point increases the chances by 1.3 times, 
HS=1.27 (95% CI 1.02-1.59), and the scale “gastrointestinal dis-
orders” - by 1.4 times HS=1.43 (95% CI 1.06-1.92).

The proposed test allows you to predict the chance of devel-
oping DSPD. The optimal decision limit was Pgr.=0.34: for P 
(patient) ≥Pgr. - the development of DSPD is predicted, for P 
(patient) <Pgr. - no DSPD is predicted. At the chosen decision 
threshold, the sensitivity of the test is 92.9% (95% CI 85.8% 
-98.9%), the specificity of the test - 92.4% (95% CI 89.7% 
-99.6%), which is presented in Fig. 2.

Fig. 2. ROC is a curve in the prediction test for DSPD in pa-
tients with PD

Analysis of the quality of the prognostic model in the stud-
ied sample of patients showed that the overall accuracy of 
the test was 93.6% (95% CI 86.6% -97.6%), the prognosis of 
a positive test result PPV=95.5% (95% CI 87.3% -99.1%), 
the prognosis of a negative result test NPV=89.3% (95% CI 
71.8% -97.7%).

Discussion. Patients with PD are characterized by more 
pronounced disorders of the gastrointestinal, genitourinary 
systems, sleep disorders and cognitive-affective sphere and 
others. At patients with the mixed motor subtype distur-
bances of mood and cognitive functions are more expressed. 
Non-tremor-dominant subtypes are considered more severe 
and associated with mental disorders [14,15]. We found that 
non-motor manifestations are more pronounced in the mixed 
motor subtype than in the akinetic-rigidity.

Patients with PD are more characterized by the evening chro-
notype and shorter sleep duration, which is due to the later onset 
of sleep. On the other hand, the predisposition to the morning or 
evening chronotype is not related to the severity of the disease 
or the level of daytime sleepiness [16]. At the same time, we 
found a higher frequency of DSPD development, which causes 
a shift of the circadian rhythm forward. Patients with akinetic-
rigid motor subtype and evening chronotype are more likely to 
suffer from circadian rhythm disorders. The chance of develop-

ing DSPD is related to length of stay in bed, chronotype time, 
sleep disturbances/fatigue, and gastrointestinal disorders, sug-
gesting an association between non-motor symptoms of PD and 
circadian dysregulation.

Conclusions. Different motor subtypes of CP have differ-
ences in the severity of motor manifestations and features of 
circadian rhythm. Circadian dysregulation is associated with 
circadian dysfunction and non-motor symptoms of CP, in par-
ticular the development of DSPD is influenced by length of stay 
in bed, chronotype time, sleep/fatigue disorders, and gastroin-
testinal disorders.
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SUMMARY

CIRCADIAN RHYTHM DISORDERS AND NON-MO-
TOR SYMPTOMS IN DIFFERENT MOTOR SUBTYPES 
OF PARKINSON’S DISEASE

Tarianyk K., Shkodina A., Lytvynenko N.

Poltava State Medical University, Ukraine

The phenotype of the disease depends not only on the 
prevalence of certain motor signs, but also on non-motor 
symptoms. Determination of different profiles of Parkinson’s 
disease improves disease prognosis and management. A clini-
cal study was conducted in patients with Parkinson’s disease. 
For this purpose, 64 patients with various motor subtypes of 
the disease were examined. Diagnosis was made according 
to the UK Brain Bank Criteria. The patients were divided 
into groups according to the motor subtype verified by the re-
sults of interference electroneuromyography. In each group, 
demographic data were collected, staging according to the 
Hoehn-Yahr scale and the overall score of the unified UPDRS 
scale were studied. The study of gait was evaluated using the 
Nonmotor Symptom Rating Scale for Parkinson’s Disease 
(NMSS). The Munich Chronotype Questionnaire (MCTQ) 
was used to determine sleep onset, wake-up time, sleep dura-
tion, mid-sleep, average sleep duration, average weekly light 
exposure, chronotype, and for working patients, relative jet 
lag and average weekly sleep deficit. Circadian rhythm disor-
ders were diagnosed according to the international classifica-
tion of sleep disorders-3.

Patients with Parkinson’s disease have a more characteristic 
evening chronotype and a shorter sleep duration due to late sleep 
onset. On the other hand, the tendency towards the morning or 
evening chronotype is not associated with the severity of the 
disease or the level of daytime sleepiness.

It was found that PD patients are characterized by more pro-
nounced disorders of the gastrointestinal, genitourinary systems, 
sleep and cognitive-affective disorders, and others. In patients 
with a mixed motor subtype, mood and cognitive impairments 
are more pronounced, and gait disorders are more pronounced in 
patients with a mixed motor subtype.

Thus, different motor subtypes of Parkinson’s disease have 
differences in the severity of motor manifestations and features 
of the circadian rhythm. Circadian dysregulation is associated 
with features of daily functioning and disorders of the motor 
sphere

Keywords: Parkinson’s disease, non-motor symptoms, motor 
subtypes, sleep disorders, circadian rhythm, chronotype.

РЕЗЮМЕ

НАРУШЕНИЯ ЦИРКАДНОГО РИТМА И НЕМОТОР-
НЫЕ СИМПТОМЫ ПРИ РАЗЛИЧНЫХ МОТОРНЫХ 
ПОДТИПАХ БОЛЕЗНИ ПАРКИНСОНА

1Таряник Е.А., 1Шкодина А.Д., Литвиненко Н.В. 

Полтавский государственный медицинский университет, 
Украина

Фенотип болезни зависит не только от превалирования 
определенных моторных признаков, но и от немоторных 
симптомов. Определение различных профилей болезни 
Паркинсона позволяет улучшить прогнозирование течения 
и менеджмент заболевания. 

Проведено исследование клинических показателей у па-
циентов с болезнью Паркинсона. С этой целью обследовано 
64 пациента с различными моторными подтипами заболе-
вания. Диагноз выставляли в соответствии с критериями 
UK Brain Bank Criteria. Пациенты разделены на группы с 
учетом моторного подтипа, верифицированного по резуль-
татам интерференционной электронейромиографии. В каж-
дой группе собирались демографические данные, изучалась 
стадийность по шкале Hoehn - Yahr и общий балл унифици-
рованной шкалы UPDRS.

Расстройства ходьбы изучали с использованием шкалы 
оценки немоторных симптомов при болезни Паркинсона 
(NMSS). Мюнхенский опросник хронотипа (MCTQ) ис-
пользовали для определения начала сна, времени пробуж-
дения, продолжительности, середины сна, средней продол-
жительности сна, средненедельной световой экспозиции, 
хронотипа и, для работающих пациентов, относительного 
джетлага и средненедельного дефицита сна. Диагностику 
расстройств циркадного ритма проводили согласно между-
народной классификации расстройств сна-3.

Для пациентов с болезнью Паркинсона более характе-
рены вечерний хронотип и меньшая продолжительность 
сна, обусловленная поздним временем его начала. С дру-
гой стороны, склонность к утреннему или вечернему 
хронотипу не связана с тяжестью болезни или уровнем 
дневной сонливости.

Установлено, что для пациентов с болезнью Паркин-
сона характерны более выраженные нарушения гастро-
интестинальной, мочеполовой систем, расстройства 
сна и когнитивно-аффективной сферы. У пациентов со 
смешанным моторным подтипом более выражены нару-
шения настроения, когнитивных функций, а также рас-
стройства ходьбы.

Таким образом, различные моторные подтипы болезни 
Паркинсона имеют различия в выраженности моторных 
проявлений и особенности циркадного ритма. Циркадная 
дисрегуляция связана с особенностями суточного функ-
ционирования и расстройствами двигательной сферы.
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reziume

cirkaduli ritmis darRvevebi da aramotoruli 
simptomebi parkinsonis daavadebis sxvadasxva mo-
toruli qvetipis dros

e.tarianiki, a.Skodina, n.litvinenko

poltavas saxelmwifo samedicino universiteti, 
ukraina 

daavadebis fenotipi damokidebulia aramarto 
sxvadasxva motoruli niSnis prevalirebaze, ara-
med aramotoruli simptomebzec. parkinsonis da-
avadebis sxvadasxva profilis gansazRvra iZleva 
daavadebis mimdinareobis prognozirebis da menej-
mentis gaumjobesebis saSualebas.
Catarda parkinsonis daavadebiT pacientebis 

klinikuri maCveneblebis kvleva. gamokvleulia 
64  pacienti daavadebis sxvadasxva motoruli 
qvetipiT. diagnozi dadginda UK Brain Bank Criteria-
is kriteriumebis Sesabamisad. pacientebi, inter-
ferenciuli eleqtroneiromiografiis Sedegebis 
mixedviT verificirebuli motoruli qvetipis 
gaTvaliswinebiT daiyo jgufebad. TiToeul 
jgufSi Segrovda demografiuli monacemebi, Ses-
wavlil iqna stadiuroba Hoehn-Yahr -is skalis 
mixedviT da unificirebuli UPDRS-skalis saer-
To qula. 
siaruli Seswavlilia parkinsonis da-

avadebis dros aramotoruli simptomebis Se-
fasebis skalis (NMSS) Sedegebis mixedviT. mi-

unxenis qronotipis kiTxvari (MCTQ) gamoyene-
buli iyo Zilis dawyebis, gamoRviZebis drois, 
xangrZlivobis, Zilis Sua periodis, Zilis saSu-
alo xangrZlivobis, kviris saSualo sinaTlis 
eqspoziciis, qronotipis, momuSave pacientebis 
SefardebiTi jetlagis da Zilis saSualokvi-
reuli deficitis gansazRvrisaTvis. cirkadu-
li ritmis darRvevebis diagnostika Catarda 
Zilis darRvevebis saerTaSoriso klasifika-
ciis-3 mixedviT.
parkinsonis daavadebiT pacientebisaTvis ufro 

damaxasiaTebelia saRamos qronotipi da Zilis 
naklebi xangrZlivoba, rac gamowveulia Zilis 
dawyebis gviani droiT. meore mxriv, midrekileba 
dilis an saRamos qronotipisaken ar aris dakav-
Sirebuli daavadebis simZimesTan, an dRis saaTeb-
Si Zilianobis donesTan.
dadgenilia, rom parkinsonis daavadebiT paci-

entebisaTvis damaxasiaTebelia gastrointesti-
nuri, Sardsasqeso sistemebis ufro gamoxatuli 
dazianebebi, Zilis da kognitiur-afeqturi sfe-
ros darRvevebi. pacientebSi Sereuli motoruli 
qvetipiT ufro gamoxatulia gunebis da kogniti-
uri funqciebis darRvevebi; siarulis darRvevebi 
ufro gamoxatulia Sereuli motoruli qvetipis 
dros. 
amrigad, parkinsonis daavadebis sxvadasxva 

qvetipis dros aRiniSneba gansxvavebuli moto-
ruli gamovlinebebi da cirkaduli ritmis Ta-
viseburebebi. cirkaduli disregulacia dakav-
Sirebulia dReRamuri funqcionirebis Tavise-
burebebTan da samoZrao sferos darRvevebTan.

COMPARISON OF THE ASPECT SCORING SYSTEM ON NONCONTRAST CT 
AND ON BRAIN CT ANGIOGRAPHY IN ISCHEMIC STROKE

Gigiadze E., Jaoshvili T., Sainishvili N.

David Agmashenebeli University of Georgia, Tbilisi, Georgia 

Cerebrovascular disease represents a major source of global 
mortality, and is the second leading cause of death in all income 
groups worldwide, exceeded only by ischemic heart disease. In 
addition to being a significant cause of morbidity.

Ischemic stroke is more common, representing approximately 
85% of all stroke cases. Imaging examinations play a critical 
role in the management of stroke patients, from establishing the 
initial diagnosis to determining and guiding further treatment.

A non-contrast computed tomography (CT) examination, of-
ten employed at this stage, can quickly exclude the presence of 
hemorrhage. The imaging examination also serves to exclude 
other pathologies that may resemble stroke clinically, known as 
the “stroke mimics.”

The likelihood of disability-free recovery after acute ischemic 
stroke is significantly improved by reperfusion either by intra-
venous thrombolytic drug treatment or (and) with endovascular 
mechanical thrombectomy in selected cases [2,6]. The treatment 

decision depends on balancing the possibility of good clinical 
outcome against the risk of intracranial bleeding.

The assessment has to be rapid but thorough and consists of 
stroke diagnosis, likely localisation, assessment of severity, pre-
stroke functional status, and co-morbidities. Urgent vascular 
imaging, typically plain CT and CT angiogram to confirm LAO 
prior to consideration of thrombectomy, is required [7]. In addi-
tion, the scans are useful for assessment of the collateral circula-
tion (patients with poor collaterals have poorer outcomes) and 
early ischaemic changes using the Alberta Stroke Programme 
Early CT Score (ASPECTS).

The Alberta Stroke program Early (non contrast) CT score 
(ASPECT) is a scoring system used to assess the extent of early 
ischaemic changes in the middle cerebral artery territory on non-
contrast computed tomography [14]. An ASPECTS score less 
than to 7 predicts a worse functional outcome at 3 months as 
well as symptomatic hemorrhage.


