
1174 | Cardiometry | Issue 25. December 2022

ORIGINAL RESEARCH Submitted: 1.12.2022; Accepted: 15.12.2022; Published online: 25.12.2022

Prognosis of the probability 
of development and progression 
of the disease under the influence 
of factors causing cerebral vascular 
disorders in vascular parkinsonism
Dilshoda Turdiqulovna Akramova*, Ra’no Baxodirovna Azizova, 
Satima Razzakovna Kuranbaeva, Bekzod Abdusattorovich Ibodov

Tashkent Medical Academy, 100109, Uzbekistan, Tashkent, Farabi 2 

*Corresponding author:
dilshoda.akramova@tma.uz

Abstract
Cerebrovascular disease, according to many studies, causes 1 
to 15% of cases of Parkinsonism. “...200 out of every 100,000 
people in the world have the disease...”. Parkinson’s disease is 
a chronically stable progressive, unavoidable disease, second 
only in prevalence among the elderly and among neurode-
generative diseases worldwide. The number of elderly people 
worldwide has increased by 48% since 2000 and is expected to 
continue to increase by 56% between 2015 and 2030. Accord-
ing to the International Parkinson’s Foundation, the number of 
Parkinson’s disease cases worldwide will exceed 10 million by 
2020. In particular, prediction of severe complications based 
on the analysis of neurological, neurophysiological, neuroim-
aging features of the clinical course of vascular Parkinsonism, 
prevention of cognitive and motor disorders, assessment of 
the patient’s disability index through key quality of life indica-
tors, diagnostic and treatment algorithms, and determination 
of differential approach measures are of particular importance. 
A number of scientific studies are being conducted worldwide 
to clarify the features of optimization of multivariate analysis of 
cerebral vascular impairment in parkinsonism.
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Introduction
The Parkinson’s disease problem has attracted re-

searchers’ attention for many years, thousands of inno-
vations were found about the clinic, treatment methods, 
principles of differential approach, today pathogenesis of 
the disease development, differential diagnosis and treat-
ment of complications, disease prevention still limp not 
only from the scientific, but also from the practical point 
of view. Moreover, neurological features, cognitive im-
pairment, neurophysiological and neuroimaging find-
ings in vascular parkinsonism and its complicated forms 
are the subject of heated discussions. Moreover, the fact 
that the problem of diagnostic and treatment algorithm 
for vascular parkinsonism is still unsolved led to the im-
plementation of this research work.

The aim of the study: to analyze factors causing 
cerebral vascular disorders in vascular parkinsonism, 
to predict the probability of disease development and 
progression under the influence of factors, and to im-
prove effective treatment regimen.

Object of the study: 117 patients aged from 40 to 
87 years who were treated in the neurological depart-
ment of the multidisciplinary hospital of the Tashkent 
Medical Academy in 2015-2022 and 20 healthy people 
from the control group became the object of the study.

Material and methods of research: 
The clinical-neurological, neurophysiological, 

neuroimaging and statistical methods were used in the 
research. Results of clinical-neurological, neurophysi-
ological, neuroimaging examination were the subject 
of the research.

Results 
of the comprehensive clinical examination of 117 

patients were analyzed on the basis of the present 
study. The research work was carried out on the basis 
of the clinic of Tashkent Medical Academy in 2015-
2022. To evaluate the characteristics of vascular disor-
ders in Parkinson’s disease 47 patients with Parkinson’s 
disease (first group), 40 patients with vascular Parkin-
sonism (second group), 30 patients with chronic ce-
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rebral ischemia (third group) and 20 patients without 
diseases of the nervous and cardiovascular system. 
Laboratory, instrumental and hormonal methods of 
investigation were carried out.

All patients underwent comprehensive clini-
cal-laboratory and neuroimaging examination. Exam-
ination was complex and included somatic, neurolog-
ical and neurophysiological examination, clinical and 
biochemical blood analysis.

Bioimpedansitometry is a method based on de-
termining key indicators of health factors, and bio-
impedansitometry was performed in 3 groups. Bio-
impedansitometry was performed on the second day 
of hospitalization on a Tanita BC 545 analyzer (Japan). 
In patients with Parkinson’s disease and vascular Par-
kinsonism the amount of cortisol hormone and al-
pha-fetoprotein in the morning serum was tested at 
the Central Research Laboratory of the Tashkent Med-
ical Academy using HUMAN reagent from venous se-
rum by enzyme immunoassay.

Cortisol concentration was determined by enzyme 
immunoassay on an ER 808 Ultra Microplete Rider 
automatic analyzer (BIO-TEC Instruments, Inc.) with 
reagents No. 061R Steroid ELISA-Cortisol-01. The 
control value of cortisol was 50-250 mg/mL.

Patients’ cognitive status and mental status were 
assessed using the following tests: Mini-Mental State 
Examination- (MMSE) (1975), Montreal Cognitive 
Assessment- (MoCA test) (1996)) degree of depres-
sion using Beck Depression Inventory (1996), pa-
tients’ sleep disturbances were assessed using Epworth 
Sleepiness Scale (2001). The results were processed on 
a personal computer using a biomedical research pro-
gram using the traditional method of variation statis-
tics. The organization and conduct of the study were 
based on the principles of evidence-based medicine.

The reliability of the study results depended on the 
theoretical approach and methods used in the work, 
the methodological accuracy of the study, the choice 
of sufficient material, the modernity of the methods 
used. Specific optimization of multivariate analysis of 
cerebral hemispheric vascular disorders in Parkinson-
ism based on additional clinical-neurological, neuro-
physiological, non-visual and statistical methods of 
computer research based on comparable principles 
presents time of onset of Parkinson’s disease and vas-
cular Parkinsonism as well as gender characteristics of 
patients. It was noted that the age of onset differed be-
tween the two patient groups (see Table 1).

Table 1
Individual differences in onset in patients with Parkinson’s dis-
ease and vascular Parkinsonism

Gender and age DP( n=47) VP (n=40)
Abs % Abs %

Men 28 59,4 27 67,5
Women 19 40,5 13 32,5
Average age 52,4±4.3 61,3±4,4
Mean age at onset 50,9±2.3 58,4±4,3

While studying the origin of vascular parkin-
sonism, 27,5% of patients developed vascular par-
kinsonism after stroke, 40% developed it against the 
background of diabetes mellitus, 72,5% of patients 
developed vascular parkinsonism against the back-
ground of chronic cerebral ischemia, 22,5% of diabetic 
patients had myocardial infarction in the anamnesis. 
The findings once again prove that diabetes, chronic 
cerebral ischemia, strokes, and myocardial infarction 
are among the leading factors in the development of 
vascular parkinsonism. In patients with PD, the first 
complaints began with leg stiffness in 35% of patients, 
in 40% of cases the first symptoms of the disease began 
with slowness of movement, and only in 10% of cases 
the first signs of the disease began with tremor.

In PD, the onset of tremor as the first sign of the 
disease was observed in 86% of patients, unilateral 
onset was observed, tremor was observed only in the 
hand in 72% of patients, tremor was also present in the 
legs in 28%. of patients. In vascular parkinsonism, the 
disease was observed symmetrically in 68% of cases 
and started predominantly in the foot. The main mo-
tor disorders showed similar findings in both groups, 
but the fact that 89.3% of resting tremor was expressed 
in the group of patients with PD compared to the 
group of patients with VP confirms that this symptom 
is mainly specific for PD. In addition, olfactory dis-
turbances were predominant in PD patients in 57.4%, 
hypomimia in 70.2% of PD patients and in 22.5% of 
VP patients. General hyperhidrosis was observed in 
74.4% of patients in the PD group and 7.5% in the 
EP group. Constipation was observed in 64% of PD 
patients, whereas in VP patients this figure was 10%; 
a similar increase in salivation occurred in 46.8% of 
PD patients, and 7.5% of VP patients; orthostatic hy-
potension was observed. In patients, the health factor 
was assessed by bioimpedensitometry, with bioimped-
anceometry significantly increased body weight gain 
in patients with CCI and EP, high body mass index 
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was observed in group II patients, muscle mass sig-
nificantly decreased in group I and II patients, and 
total fluid volume significantly decreased in patients 
with PD and VP. Reliably decreased mineral mass was 
observed in patients with VP and reliably decreased 
in patients with PC, visceral fat content was noted in 
patients with VP and CCI (p<0.05) (see Table 2).

Table 2
Results of bioimpedensitometric analysis in the assessment of 
health factors

Bioimpedance 
metrics

DP n=47 VP n=40 CCI n=30

Body weight 58,4±1,38 66,5±1,21** 60,7±1,20*
Body mass index 
kg/m2

23,2±0,08 30,8±0,82*** 28,8±0,86**

Fat mass% 17,6±0,91 31,2±1,22*** 29,6±0,69*
Muscle mass, kg 44,1±1,09* 51,2±1,01** 55,6±0,99
% Of total fluid 
volume

48.6±1,65* 43,1±1,85** 55,2±3,12

Basic metabolism, 
kcal

1577,3±53,9 1477±47,3 1667±38,5

Body Condition 
Assessment

4,6±0,15 4,2±0,15 4,5±0,15

Bone mineral mass 2,2±0,05* 2,1±0,05** 2,6±0,05
Visceral fat 3,1±0,32 3,7±0,25** 3,5±0,2*

Note: * significant difference (*- p<0.05; **- p<0.01; ***- 
p<0.001).

On neuroimaging examination, moderate periven-
tricular edema was reported in 49.7 ± 2.4% (p < 0.05) 
for PD, 62.4 ± 2.3% for VP (p < 0.05) and 55.7 ± 3.4% 
(p < 0.05) for HIM. Also subcortical leukoareosis sep-
arately and in small leukoareosis with multihyperin-
tensity in different localizations in T2 mode in 51.4% 
(p<0.05) in group 1, 74.8% (p<0.01) in group 2, 49.3% 
in group 3. Ischemic changes in the subcortical nuclei 
were observed in 49.2% (p<0.05) in group 1, 76.2% 
(p<0.01) in group 2, and 38.9% in group 3. Results of 
fMRI analysis showed a correlation between the cor-
relation between periventricular edema and growth 
and postural impairment r = -0.31, a correlation be-
tween coordination impairment r = 0.71, memory im-
pairment r = 0.31, and an association with emotional 
lability r = -0.31. 

These correlations were based on the origin of 
memory impairment and emotional instability due 
to the association of the limbic region of the brain, in 
particular, the Cingularis gyrus, with an increase in 
the ventricular system of the brain, and coincided with 
data from foreign scientists (Bondok A.2012).

Angiographic data showed more damage of the mid-
dle cerebral artery, mainly in patients with vascular par-
kinsonism. A correlation between vascular stenosis and 
neurological abnormalities was found. On MR angiog-
raphy, the correlation between middle cerebral artery 
narrowing and movement retardation was r = 0.31 (p < 
0.05); similarly, the correlation between height and pos-
tural impairment and middle cerebral artery narrowing 
was r = 0.31 (p < 0.05). The correlation between vertebral 
artery narrowing and movement retardation was r = 0.30 
(p < 0.05), and the correlation between coordination dis-
orders was r = 0.77 (p < 0.01). The correlation between 
anterior and spinal artery narrowing and coordination 
disorders was r = 0.77 (p < 0.01), with dizziness r = 0.31 
(p < 0.05) and insomnia r = 0.48 (p < 0.05).

According to our analysis and data of foreign litera-
ture (Haines 2015), the specified changes are connect-
ed not only with deterioration of blood circulation in 
cerebrospinal arteries, but also with poor blood supply 
of frontopontocerebellar ways because of disturbance 
of blood circulation in the internal carotid artery.

The main statistical changes in the study of morning 
serum cortisol in patients were observed in the VP pa-
tient group, and the mean cortisol value was 264.6 ± 66.4.

The correlation with cognitive impairment on the 
MMSE scale was r = -0.79 p < 0.01, and the correlation 
with the MoCA test and cognitive impairment was r = 
-0.77 p < 0.01. It was also noted that AFP concentrations 
in the second group of patients significantly increased 
compared with the first group of patients and virtual-
ly healthy patients with an increase of 15.3 ± 3.7. and 
the correlation of cognitive impairment on the MMSE 
scale was r = -0.80 p < 0.01, and the correlation of the 
MoCA test with cognitive impairment was r = -0.79 p < 
0.01. Group 2 patients showed a significant increase in 
blood sugar levels p < 0.05. Depression in patients with 
GP was 72.5% on the Beck scale, p < 0.01 when mod-
erate depression was observed, elevated blood pressure 
was also dominant in the GP patient group compared 
with groups one and three (see Table 2).

According to the study, the development of cogni-
tive impairment and depression was characteristic of 
both patient groups, with these changes being more 
pronounced in vascular parkinsonism due to circula-
tory disturbances not only in the basal ganglia but also 
in the cerebral cortex.

When analyzed by neuropsychological scales, it was 
noted that the overall results in the EP patient group 
on the MMSE scale were in the range of 2 clearly pro-
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nounced cognitive impairment, while the MoCA test 
also showed a statistically significant change in clearly 
pronounced cognitive impairment. Cognitive impair-
ment was observed in 72.5% of EP patients with p <0.01.

CONCLUSIONS
The following conclusions were drawn from the re-

sults of the study: Parkinson’s disease and vascular par-
kinsonism development factors, onset of disease, clini-
cal course, degree of autonomic, psychoemotional and 
cognitive disorders differed dramatically from each oth-
er. The main factor in the development of DP was AH 
86.5% (r < 0.05), CCI 72.5% (r < 0.05), diabetes mellitus 
40% (r < 0.05), strokes 55.5% (r < 0.05) and their combi-
nation, factors were observed in 82.3% of cases (r < 0.05);

The process of long-term cerebral vascular abnor-
malities in vascular parkinsonism alters the morpho-
logical structure of brain tissue. In particular, vascular 
changes are clinically significant in terms of their im-
pact on the pathophysiological form of vascular par-
kinsonism, the appearance of neuroimaging, and the 
clinical form of the disease;

In Parkinson’s disease and vascular parkinsonism, the 
level of cognitive impairment increases with increasing 
serum cortisol, i.e. amount of cortisol hormone and de-
gree of cognitive impairment are directly proportional to 
each other r = 0.85 p < 0.01; In Parkinson’s disease and 
in vascular Parkinsonism, a significant increase in se-
rum alpha-fetoprotein with increasing disease duration 
was observed (p < 0.05) In vascular Parkinsonism, bio-

impedanceometry showed: decrease in muscle mass by 
26.1% (p <0.01), decrease in mineral mass by 14.7% (p 
<0.05), decrease in body water by 12.3% (p <0.05), total 
and visceral fat significant increase (p <0.01) dysmeta-
bolic processes in vascular parkinsonism should be con-
sidered as a factor of cerebral vascular lesions.
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Table 3
Changes in cortisol and AFP levels in patients

PD VP CCI Paractic 
Healthy

Cortisol 
mg/ml

229.4±43.3* 264.2±66.4** 116.7±10.9 98.7±9.4

AFP U/ml 17.5±1.01* 21.4±1.3** 8.34±1.1 9.34±1.7

Blood sug-
ar, ml/ml

5.6±1.4 8.9±2.2* 5.5±1.1 4.4±1.1

MMSE 
score

22.4±2.2* 20.4±2.3** 26.4±1.1 28.4±2.1

MoCA test 
score

23.4±2.2* 21.5±2.3** 27.4±2.1 29.4±1.1

Beck De-
pression 
Question-
naire, score

19.7±2.2* 28.7±1.3** 11.5±1.6 9.3±1.3

BP systolic 
mm.rt.

110.4±9.3 129.6±10.8** 116.4±7.3* 100.8±7.6

Note. * significant difference (* – r < 0.05; ** – p < 0.01; *** – r 
< 0.001).


