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ORIGINAL ARTICLE/PRACA ORYGINALNA

Physical Therapy in Patients After Subarachnoid Haemorrhage.
Clinical and Social Study

Postepowanie fizykalne u chorych po przebytym krwotoku
podpajeczynowkowym. Studium kliniczne i spoteczne

DOI: 10.36740/ABAL202101101

Wiodzistaw Kulinski'?, Katarzyna Szymczyk'

'Collegium Medicum, Jan Kochanowski University, Kielce, Poland
2Department of Rehabilitation, Military Institute of Medicine, Warsaw, Poland

SUMMARY

Introduction: Subarachnoid haemorrhage (SAH) consists in pathological extravasation of blood to the pericerebral fluid spaces. The incidence
of SAH increases with age and is reported at 2 to 23/100,000 per year. Research shows that at 6 months after stroke, hemiparesis or hemiplegia
become permanent in approximately 50% of the patients, motor coordination impairment in 30%, and speech impairment in 20%.

Aim: To assess a one-year-long physical therapy programme in patients after subarachnoid haemorrhage.

Material and Methods: The study included a group of 29 SAH patients and assessed the following parameters and activities after one year of
physical therapy: physical fitness, mobility, eating meals, using stairs, personal hygiene, getting dressed, and bladder control. Study patients
underwent physical therapy and rehabilitation, which included sitting training, standing up training, gait improvement, speech therapy, PNF,
NDT-Bobath, neuromuscular electrical stimulation, feedback, and physiotherapy procedures.

Results: After one year of treatment, 81.2% of female patients and 100% of male patients showed a very pronounced improvement in their
signs and symptoms.

Conclusions: 1.Most patients who have experienced subarachnoid haemorrhage struggle with neurological defects that require long-term
rehabilitation. 2. The improvements achieved in patients depend on time from stroke onset to treatment; the earlier patients started physical
therapy, the faster their health improved. 3. The effectiveness of rehabilitation requires simultaneous monitoring of the existing cardiological
and metabolic disorders.

Key words: subarachnoid haemorrhage, physical therapy

STRESZCZENIE

Wstep: Krwotok podpajeczynéwkowy (SAH) to patologiczne wynaczynienie krwi do ptynowych przestrzeni okotomdzgowych. Zapadalnos¢
na SAH rodnie z wiekiem, siegajac od 2 do 23/100 tys. 0s6b rocznie. Badania wykazuja, ze 6 miesiecy od wystapienia udaru u okoto potowy
pacjentéw utrwala sie porazenie lub niedowfad potowiczy, a u 30% zaburzenia koordynacji ruchowej, natomiast u 20% utrwalaja sie zabu-
rzenia mowy.

Cel: Ocena rocznego programu postepowania fizykalnego u chorych z przebytym krwotokiem podpajeczyndéwkowym.

Materiati metody: Badaniu poddano 29 chorych z SAH, u ktdrych oceniono po rocznym leczeniu fizykalnym: sprawnos¢ fizyczng, przemiesz-
czanie sie, spozywanie positkdw, poruszanie sie po schodach, higiena osobista, ubieranie sie oraz kontrolowanie czynnosci fizjologicznych.
U chorych prowadzono postepowanie fizykalno-usprawniajace: nauke siadania, wstawania, usprawnianie chodu oraz terapie mowy, stosowano
PNF, NDT Bobath, elektryczng stymulacje nerwowo-mie$niowa oraz sprzezenie zwrotne, zabiegi fizykoterapeutyczne.

Wyniki: Po rocznej terapii uzyskano u 81,2% kobiet i 100% mezczyzn bardzo wyrazna, korzystna poprawe w stanie podmiotowym i przed-
miotowym.

Whioski: 1.Wiekszo$¢ pacjentéw ktdrzy przebyli krwotok podpajeczynéwkowy zmaga sie z ubytkami neurologicznymi ktdre wymagaja
dtugotrwatej rehabilitacji. 2. Uzyskana poprawa u chorych jest zalezna od czasu, ktdry uptynat od udaru. Im wczesniej zostata wdrozona fi-
zjoterapia tym poprawa stanu zdrowia nastepowata szybciej. 3. Skuteczno$¢ rehabilitacji chorych wymaga réwnoczesnego monitorowania
wystepujacych zaburzer metabolicznych, kardiologicznych.

Stowa kluczowe: krwotok podpajeczynéwkowy, postepowanie fizykalne
Acta Balneol, TOM LXIII, Nr 1(163);2021:5-14
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INTRODUCTION

Stroke is one of the most common central nervous
system diseases. Strokes can be classified into ischaemic and
haemorrhagic. Haemorrhagic strokes include subarachnoid
stroke (SAH), which is the cause of approximately 10 to 12%
of all intracranial vascular events. Subarachnoid haemorrhage
occurs in 6 to 7 per 100,000 people per year; in Japan and
Finland, its annual incidence reaches up to 20 cases per 100,000
people. In Poland about 3.000 new cases of subarachnoid
hemorrhage are registered annually. This disorder affects young
and middle-aged people, with approximately 50% of patients
dying during the first month following the haemorrhagic
event, while the others experience persistent neurological
symptoms. Subarachnoid haemorrhage is usually caused by
aneurysm ruptures [1-10].

Research shows that at 6 months after stroke, hemiparesis
or hemiplegia become permanent in approximately 50% of
patients, motor coordination impairment in 30% of patients,
and speech impairment in 20% of patients. More than 33%
of stroke patients experience anxiety and depression. 50%
of individuals after stroke are dependent on others due to
their physical and mental limitations [11-18].

Subarachnoid haemorrhage may occur due to numerous
pathological mechanisms, which cause aneurysm development,
growth, and eventually rupture. These include haemodynamic,
inflammatory, hormonal, and genetic factors, such as vascular
smooth muscle cell apoptosis, extracellular matrix degeneration,
endothelial damage, thrombus formation, and inflammatory
infiltrates [Figure 1].

Figure 1. Massive subarachnoid haemorrhage

The clinical symptoms of SAH always have a sudden onset
and include headache, loss of consciousness, seizures, and neck
stiffness. Patients experience neurological deficits depending on
the extent and location of the haemorrhage, such as cranial nerve
paresis (especially affecting the optic, olfactory, and oculomotor
nerves), Parinaud’s syndrome, hemiplegia, cerebellar damage
symptoms, and paraparesis [19-22]. Several scales exist that
classify stroke patients depending on their clinical condition.
Patients are usually assessed using Botterell’s classification
modified by Hunt and Hess. Another, less common scale, is
based on the Glasgow Coma Scale.

The use of imaging studies is the key to diagnose subarachnoid
haemorrhage. This diagnostic method helps find out about
the causes of the haemorrhage and determine the prognosis.
A computed tomography (CT) scan without contrast should
be performed every time there is a suspicion of subarachnoid
haemorrhage; new CT scanners have a sensitivity of 98%
to 100%. Patients may also undergo magnetic resonance
imaging (MRI), which, when performed within the first 24
hours, shows subarachnoid haemorrhage as a hyperintensity
on spin-echo T2-weighted images.

SAH TREATMENT

Preventing another bleeding event with surgical treatment
is one of the most important parts of treatment in patients
after subarachnoid haemorrhage caused by aneurysm rupture.
If an aneurysm cannot be treated surgically, conservative
management is used, whose aims are, among others, to:

o reduce brain oedema, prevent vasospasm,
« maintain homeostasis, limit physical activity.

Neurosurgical procedures have been used in SAH treatment
for many years. Three surgical techniques have been developed
to treat aneurysms in cerebral blood vessels, namely clipping,
wrapping, and trapping.

Despite recent advances in SAH treatment, the prognosis
remains unsatisfactory in most patients. Approximately 40-
50% of cases result in death and 10-20% of patients live
with considerable levels of disability. At 12 months after
the bleeding event, over 45% of SAH patients have mood
or cognitive function disorders [23-30].

GENERAL AIMS AND PRINCIPLES
OF REHABILITATION

The main aim of rehabilitation is to help restore mental
and physical functions and compensate for the lost functions
as well as prevent potential consequences of long-term
immobilisation.

Approximately 60% of patients have persistent focal
brain damage symptoms, with hemiparesis, facial paresis,
dysphagia, aphasia, cognitive and emotional disorders, and
abnormal body posture, limb position, and gait being the
most typical.

Patients with aneurysms or arteriovenous malformations who
receive conservative treatment always require immobilisation
for 5 to 6 weeks. Passive exercises need to be performed at
least 2-3 times daily.

Stroke patients should perform exercises that increase
the range of motion in the joints on their own. The exercises
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should be repeated several times a day, both in a recumbent
and sitting position. The next important stage consists in
learning how to achieve a standing position and developing
correct techniques of sitting up and down and standing up.
Gait training should start when the patient has largely learnt
to maintain dynamic balance, i.e., the balance required when
standing and taking single steps.

The late outpatient period starts about 1 year after the
onset of SAH and lasts 2 to 5 years or, in some cases, continues
throughout the patient’s life. The main therapeutic problems
in this period include deficits, secondary sequelae such as
contractures, osteoporosis, pain, and psychoorganic syndrome
[25-27]. Patients are managed with the following methods:
Bobath neurodevelopmental treatment, proprioceptive
neuromuscular facilitation, constraint-induced movement
therapy, neuromuscular electrical stimulation, physiotherapy
procedures, and feedback [21-26].

AIM

The aim of the study was to assess physical therapy in
patients after subarachnoid haemorrhage.

MATERIAL AND METHODS

The study was performed in 2018 in patients after
subarachnoid haemorrhage staying at the DOS, Healthcare
Centre in Tarnéw (12-month follow-up period).

The study group consisted of 29 individuals (16 women
and 13 men) after subarachnoid haemorrhage, aged 21 to 65
years. 62% of study patients received surgical treatment and
the others were managed conservatively. The patients showed
hemiparesis, symptoms of cerebellar damage, body posture and
gait abnormalities, and contractures. They underwent physical
therapy with electrical stimulation, laser therapy, polarised light

Table 2. Age of study patients

therapy, variable low-frequency magnetic field therapy, and
massage, as well as rehabilitation in the form of active-passive
exercises, active exercises, and breathing exercises.

The results were statistically analysed with a chi-squared
test. The analysis was focused on classical means, standard
deviation positions as measures of dispersion, and correlation
and used a non-parametric chi-squared test (). The analysis
also incorporated Pearson’s r correlation coefficient, which shows
whether two numerical variables have a linear relationship.
Like other correlation coefficients, Pearson’s r coefficient
may also range from -1 to 1. The extreme values, i.e., -1
and 1, reflect ideal, complete correlation between variable
A and variable B, while 0 means that the values of these two
variables do not coexist in nature (no correlation). Pearson’s
r coefficient values of 0 to 0.3 indicate a weak correlation,
values between 0.3 and 0.6 show a moderate correlation,
and values between 0.6 and 0.9 mean a strong and very
strongcorrelation (Table 1-19).

Table 1. Gender of study patients

N %
Female 16 55.2%
Male 13 44.8%
Total 29 100.0%

The study included 16 women and 13 men.

The study group included 29 patients. The highest percentage
of women (43.7%) belonged to the 45-64 age group; similarly,
most men were aged 45 to 64 years. Manual labour was reported
by 50.0% of women and 53.8% of men in the study; 50.0% of
women and 46.2% of men were intellectual workers. 76.9%
of men and 56.3% of women lived in urban areas and 43.8%
of women and 23.1% of men lived in rural areas.

Women Men Total
N N % N
21to 35 years 6 37.5% 2 15.4% 8
36 to 44 years 3 18.7% 3 23.1% 6
45 to 64 years 7 43.8% 8 61.5% 15
over 65 years 0 0.0% 0 0.0% 0
Total 16 100.0% 13 100.0% 29
Table 3. Time from subarachnoid haemorrhage event (months)
Women Men Total
N N % N
up to 12 months 8 50.0% 8 61.5% 16
over 12 to 24 months 6 37.5% 5 38.5% 1
over 24 months 2 12.5% 0 0.0% 2
Total 16 100.0% 13 100.0% 29
RESULTS

The time between subarachnoid haemorrhage and the study was 12 months in 61.5% of men and 50.0% of women and
more than 12 months but no more than 24 months in 37.5% of women and 38.5% of men. The data do not support the
presence of a statistically significant difference, as confirmed by the calculated chi-squared test result, which for this set of

variables was as follows: x*=1.8, p=0.40.
x>=1.8 df=2 x*calc=1.8< x%0.05;2= 5.991
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Table 4. Hemiparetic side

Women Men Total
N % N % N
left-sided 6 37.5% 6 46.1% 12
right-sided 4 25.0% 5 38.5% 9
no paresis 6 37.5% 2 15.4% 8
Total 16 100.0% 13 100.0% 29

46.1% of men and 37.5% of women showed left-sided hemiparesis. 25.0% of women and 38.5% of men had right-sided
hemiparesis.

The analysis concerned the difference in hemiparesis between men and women. The distribution between the genders
is similar; the data do not support the presence of a statistically significant difference, as confirmed by the calculated
chi-squared test result, which for this set of variables was as follows: x*=1.82, p=0.402.

x*=1.82 df=2 x’calc=1.82< x%0.05;2= 5.991

Table 5. Eating meals

Women Men Total
N % N % N
unable to eat unassisted 5 31.2% 7 53.8% 12
needs help with cutting food 9 56.3% 6 46.2% 15
independent, eats unassisted 2 12.5% 0 0.0% 2
Total 16 100.0% 13 100.0% 29

53.8% of men and 31.2% of women were unable to eat unassisted. 56.3% of women and 46.2% of men needed help with cutting
food. The other patients were independent and able to eat unassisted. The data do not support the presence of a statistically significant
difference, as confirmed by the calculated chi-squared test result, which for this set of variables was as follows: x*=2.651, p=0.265.

x>=2.651 df=2 x*calc=2.651< x%0.05;2= 5.991

69.2% of men and 25.0% of women were unable to maintain balance when sitting up or down. The data do not support
the presence of a statistically significant difference, as confirmed by the calculated chi-squared test result, which for this set
of variables was as follows: x*=6.28, p=0.09.

x>=6.28 df=3 x*calc=7.815< x?0.05;3= 6.28

Table 6. Personal hygiene

Women Men Total
N % N % N
need help with personal care activities 12 75.0% il 84.6% 23
independent when washing their face, combing their hair, 4 25.0% 5 15.4% 6

brushing their teeth, shaving
Total 16 100.0% 13 100.0% 29

75.0% of women and 84.6% of men needed help with personal care activities. The analysis concerned personal hygiene
in men and women. The distribution between the genders is similar; the patients gave similar answers. The data do not
support the presence of a statistically significant difference, as confirmed by the calculated chi-squared test result, which
for this set of variables was as follows: x*=0.404, p=0.52.

x*=0.404 df=1 x*calc=0.404< x*0.05;1= 3.841

Table 7. Using the toilet

Women Men Total
N % N % N
dependent 7 43.8% 10 76.9% 17
needs partial help 7 43.8% 3 23.1% 10
independent 2 12.4% 0 0.0% 2
Total 16 100.0% 13 100.0% 29

76.9% of men and 43.8% of women were dependent on the help of another person when using the toilet. 43.8% of
women and 23.1% of men needed partial help when using the toilet. The data do not support the presence of a statistically
significant difference, as confirmed by the calculated chi-squared test result, which for this set of variables was as follows:
x*=3.86, p=0.145.

x>=3.86 df=2 x*calc=3.86< x%0.05;2= 5.991

100.0% of men and 87.5% of women required assistance when bathing; the other patients were able to bathe unassisted.
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Women Men Total
N % N % N
unable to walk or able to walk a 50 m distance 8 50.0% 10 76.9% 18
independent, uses a wheelchair 2 12.5% 0 0.0% 2
walks with the help of one person 6 37.5% 3 23.1% 9
Total 16 100.0% 13 100.0% 29

76.9% of men and 50.0% of women were unable to walk or move on a flat surface. 12.5% of women used a wheelchair and 23.1%
of men were able to walk with the help of one person. The data do not support the presence of a statistically significant difference,

as confirmed by the calculated chi-squared test result, which for this set of variables was as follows: x*=2.943, p=0.22.

x>=2.943 df=2 x*calc=2.943< x%0.05;2= 5.991
76.9% of men and 75.0% of women were unable to walk up and down the stairs unassisted. 12.5% of women and 23.1%
of men required partial help. The data do not support the presence of a statistically significant difference, as confirmed by
the calculated chi-squared test result, which for this set of variables was as follows: x*=2.094, p=0.35.
x?=2.094 df=2 x*calc=2.094< x?0.05;2= 5.991

Table 9. Getting dressed and undressed

Women Men Total
N % N % N
dependent 6 37.5% 6 46.2% 12
requires assistance 8 50.0% 6 46.2% 14
independent 2 12.5% 1 7.6% 3
Total 16 100.0% 13 100.0% 29

46.2% of men and 37.5% of women were dependent on the help of another person when getting dressed and undressed.
50.0% of women and 46.2% of men required assistance when getting dressed and undressed. The data do not support the
presence of a statistically significant difference, as confirmed by the calculated chi-squared test result, which for this set of
variables was as follows: x*=0.312, p=0.855.

x*=0.312 df=42 x*calc=0.312< x°0.05;2= 5.991

Table 10. Bladder control

Women Men Total
N % N % N
no bladder control 1 6.3% 2 15.4% 3
accidental involuntary release of urine 2 12.5% 3 23.1% 5
bladder control 13 81.2% 8 61.5% 21
Total 16 100.0% 13 100.0% 29

6.3% of women and 15.4% of men did not have bladder control. 12.5% of women and 23.1% of men had partial bladder

control. The data do not support the presence of a statistically significant difference, as confirmed by the calculated chi-
squared test result, which for this set of variables was as follows: x>=1.429, p=0.48.
x?=1.429 df=2 x*calc=1.429< x?0.05;2= 5.991

Table 11. After rehabilitation: eating meals

Women Men Total
N % N % N
unable to eat unassisted 0 0.0% 0 0.0% 0
needs help with cutting food 4 25.0% 6 46.2% 10
independent, eats unassisted 12 75.0% 7 53.8% 19
Total 16 100.0% 13 100.0% 29

25.0% of women and 46.2% of men required help with cutting food. 75.0% of women and 53.8% of men were able to
eat unassisted. The data do not support the presence of a statistically significant difference, as confirmed by the calculated
chi-squared test result, which for this set of variables was as follows: x*=1.421, p=0.49.

x?=1.421 df=2 x’calc=1.421< x?0.05;2= 5.991

62.5% of women and 38.5% of men were able to move from bed to chair and chair to bed unassisted. 61.5% of men and
37.5% of women were completely independent. The data do not support the presence of a statistically significant difference,
as confirmed by the calculated chi-squared test result, which for this set of variables was as follows: x*=1.66, p=0.64.

x2=1.66 df=3 x*calc=1.66< x%0.05;3= 7.815

18.8% of women and 38.5% of men required assistance with personal care activities. 81.3% of women and 61.5% of men
were able to perform personal hygiene activities unassisted.
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Table 12. After rehabilitation: using the toilet

Women Men Total
N % N % N
dependent 0 0.0% 0 0.0% 0
needs partial help 4 25.0% 6 46.2% 10
independent 12 75.0% 7 53.8% 19
Total 16 100.0% 13 100.0% 29

After treatment, none of the patients assessed in the study were dependent on the help of others when using the toilet.
The data do not support the presence of a statistically significant difference, as confirmed by the calculated chi-squared test
result, which for this set of variables was as follows: x>=1.421, p=0.49.

x>=1.421 df=2 x*calc,421< x20.05;2= 5.991

Table 13. After rehabilitation: whole-body bathing/washing

Women Men Total
N % N % N
dependent 5 31.3% 9 69.2% 14
independent 11 68.8% 4 30.8% 15
Total 16 100.0% 13 100.0% 29

31.3% of women and 69.2% of men were dependent on the help of another person when bathing. 68.8% of women
and 30.8% of men were able to bathe unassisted. The data support the presence of a statistically significant difference, as
confirmed by the calculated chi-squared test result, which for this set of variables was as follows: x*=4.144, p=0.04.

x>=4.144 df=41 x*calc=4.144 > x>0.05;1= 3.841

Table 14. After rehabilitation: mobility on a flat surface

Women Men Total
N % N % N
gins?cgrls:;o walk or able to walka 50 m 0 0.0% 0 0.0% 0
independent, uses a wheelchair 2 12.5% 0 0.0% 2
walks with the help of one person 4 25.0% 8 61.5% 12
independent 10 62.5% 5 38.5% 15
Total 16 100.0% 13 100.0% 29

After treatment, 12.5% of women continued to use a wheelchair. 25.0% of women and 61.5% of men were able to walk
with the help of one person. As many as 62.5% of women and 38.5% of men were able to walk on a flat surface unassisted.
The data do not support the presence of a statistically significant difference, as confirmed by the calculated chi-squared test
result, which for this set of variables was as follows: x’=4.74, p=0.19.

x*=4.74 df=3 x*calc=4.74< x?0.05;3= 7.815

25.0% of women and 38.5% of men were not independent when walking up and down the stairs. 25.0% of women and
38.5% of men required assistance. 50.0% of women and 23.0% of men were completely independent when walking up and
down the stairs. The data do not support the presence of a statistically significant difference, as confirmed by the calculated
chi-squared test result, which for this set of variables was as follows: x*=2.208, p=0.33.

x?=2.208 df=2 x*calc=2.208< x°0.05;2= 5.991

Table 15. After rehabilitation: getting dressed and undressed

Women Men Total
N % N % N
dependent 0 0.0% 0 0.0% 0
requires assistance 6 37.5% 6 46.2% 12
independent 10 62.5% 7 53.8% 17
Total 16 100.0% 13 100.0% 29

37.5% of women and 46.2% of men needed assistance with getting dressed and undressed, whereas 62.5% of women and
53.8% of men did not require any assistance during these activities. The data do not support the presence of a statistically
significant difference, as confirmed by the calculated chi-squared test result, which for this set of variables was as follows:
x*=0.221, p=0.89.

x?=0.221 df=2 x*calc=0.221< x°0.05;2= 5.991

x>=0 df=2 x*calc=0< x%0.05;1= 5.991
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Table 16. After rehabilitation: bladder control

Women Men Total
N % N % N
no bladder control 0 0.0% 0 0.0% 0
accidental involuntary release of urine 0 0.0% 0 0.0% 0
bladder control 16 100.0% 13 100.0% 29
Total 16 100.0% 13 100.0% 29

After rehabilitation, 100.0% of women and men had full control over their bladder. The data do not support the presence
of a statistically significant difference, as confirmed by the calculated chi-squared test result, which for this set of variables
was as follows: x*=0, p=0.035.

x>=0 df=2 x*calc=0< x%0.05;1= 5.991

Table 17. Kinesiotherapy procedures used in study patients

Women Men Total

N % N % N
Active-passive exercises 12 75.0% N 84.6% 23
Active exercises 12 75.0% 7 53.8% 19
Passive exercises 9 56.3% 12 92.3% 21
Vertical positioning 9 56.3% 12 92.3% 21
Gait training 7 43.8% 10 76.9% 17
Breathing exercises 5 31.3% 3 23.1% 8

75.0% of women and 84.6% of men were treated with active-passive exercises. 75.0% of women and 53.8% of men
performed active exercises and 31.3% of women and 23.1% of men performed breathing exercises. The data do not support
the presence of a statistically significant difference, as confirmed by the calculated chi-squared test result, which for this set
of variables was as follows: x*=3.237, p=0.66.

x?=3.237 df=5 x’calc=3.237< x?0.05;5= 11.070

Table 18. Types of physical therapy procedures used in study patients

Women Men Total
N % N % N
manual massage 10 62.5% 8 61.5% 18
polarised light 2 12.5% 4 30.8% 6
laser therapy 3 18.8% 5 38.5% 8
electrical stimulation 7 43.8% 7 53.8% 14
no physical therapy 3 18.8% 3 23.1% 6

Manual massage was used in 62.5% of women and 51.5% of men. 43.8% of women and 53.8% of men underwent
electrical stimulation. 18.8% of women and 23.1% of men did not receive physical therapy. The data do not support the
presence of a statistically significant difference, as confirmed by the calculated chi-squared test result, which for this set of
variables was as follows: x*=1.314, p=0.85.

x>=1.314 df=4 x*calc=1.314< x%0.05;4= 9.488

Table 19. Condition of patients after rehabilitation

Women Men Total
N % N % N
no improvement 0 0.0% 0 0.0% 0
slight improvement 3 18.8% 0 0.0% 3
marked improvement 13 81.2% 13 100.0% 26
Total 16 100.0% 13 100.0% 29

81.2% of women and 100% of men believed their condition had markedly improved after treatment. The data do not
support the presence of a statistically significant difference, as confirmed by the calculated chi-squared test result, which
for this set of variables was as follows: x*=2.719, p=0.25.

x*=2.715 df=2 x*calc=2.719< x°0.05;2= 5.991

n
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Figure 3. Time from haemorrhage to start of rehabilitation vs. independence in getting dressed and undressed after treatment

The R value is -0.192. Although technically, there is a negative
correlation, the relationship between the variables is weak. The
R2 value (coefficient of determination) is 0.0389 [Figure 2-3].

The R value is 0.0987. Although technically, there is a positive
correlation, the relationship between the variables is weak.
The R2 value (coefficient of determination) is 0.0097.

DISCUSSION

Stroke is a difficult clinical and social problem. Subarachnoid
haemorrhage is the cause of approximately 10 to 12% of all
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intracranial vascular events. The incidence of subarachnoid
haemorrhage is 6 to 7 cases per 100,000 people per year, with
up to 20 cases per 100,000 people in Japan and Finland. SAH
affects young and middle-aged people; many of them die
suddenly immediately after the onset of bleeding. Approximately
50% of patients die during the first month following the
haemorrhagic event while the others experience persistent
neurological symptoms [1-9].

The study included 29 patients after subarachnoid
haemorrhage (16 women and 13 men) and assessed
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physical fitness after a stroke event as well as the effects of
an individual, one-year rehabilitation and physical therapy
programme. The following activities of daily living were
evaluated: mobility, eating meals, walking up and down
the stairs, personal hygiene activities, getting dressed, and
bladder control.

An analysis of the improvements seen in study patients due
to rehabilitation shows that such activities as getting dressed,
eating, and using the toilet unassisted were challenging for
stroke patients. The patients achieved independence much
faster when it came to basic activities not requiring walking
or moving on surfaces of different height.

Hemiparesis and concomitant proprioception abnormalities
as well as impaired balance result in limited mobility.
Consequently, it is important to manage these patients with
individually-tailored therapy adjusted, first of all, to their
motor abilities.

Patients underwent tonolysis, which proved to be a
successful method of proprioceptive facilitation with the
use of low-frequency currents.

The use of physical therapy procedures in the study
group, including magnetic field therapy, contributed to the
stimulation of the metabolism of CNS neurons. This may
help restore spontaneous stimulus-generating activity in the
damaged neurons, improve blood supply in the brain, and
modify the rheological properties of the blood.

The use of laser therapy and cryotherapy improved oxygen
supply to the tissues and cryotherapy helped eliminate pain
and oedema and reduced muscle tone [25, 26].

The effectiveness of rehabilitation requires simultaneous
monitoring of the existing cardiological and metabolic
disorders.

Patient were also recommended in the rehabilitation
program to: not smoke, control blood pressure , consume less
salt, normalize body weight, eat a low-fat diet and continue
rehabilitation.

CONCLUSIONS

1. Most patients who have experienced subarachnoid haem-
orrhage struggle with neurological defects that require
long-term rehabilitation

2. The improvements achieved in patients depend on time
from stroke onset to treatment; the earlier patients started
physical therapy, the faster their health improved.

3. The effectiveness of rehabilitation requires simultaneous
monitoring of the existing cardiological and metabolic
disorders.
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DZIALANIE PRZECIWBOLOWE - KRIOSTYMULACJA

Kriostymulacja jest metoda coraz powszechniej stosowang w leczeniu reumatycznych i innych choréb ukfadu ruchu,
urazdw, obrzekow, oparzen itp.
Firma KRIOMEDPOL Sp. z 0.0. opracowata proste i niezawodne urzadzenie, ktére umozliwia skuteczne
i efektywne stosowanie kriostymulacji, zapewnia pelny komfort i bezpieczenstwo pacjenta.
Strumien pary azotu uzyskiwany za pomocg urzagdzenia KRIOPOL R u wylotu dyszy, na koncu elastycznego weza
osigga temperature roboczg (-160°C) juz po ok. 30 s od wlaczenia urzadzenia.
Intensywno$¢ nadmuchu regulowana jest skokowo w zalezno$ci od wielkosci ochtadzanej powierzchni.
Dzialanie przeciwbdlowe niskiej temperatury umozliwia petna kinezyterapig stawéw. Kriostymulacja nie moze w chwili obecnej
eliminowa¢ leczenia farmakologicznego, jakkolwiek leczenie to przy zastosowaniu kriostymulacji jest wyraznie mniej intensywne.
Zmniejszenie bolu aktywizuje chorego, poprawia jego kondycje psychiczna i zachg¢ca do wykonywania ¢wiczen,
ktorych w stanie bolowym nie mdglby wykonac. Istotnym aspektem kriostymulacji jest doskonala tolerancja zabiegu.
U chorych leczonych ta metoda, znacznie zmniejszyla sie liczba wykonywanych dostawowych blokad sterydowych.
Dostawowe podawanie leku stanowi potencjalng mozliwo$¢ zniszczenia chrzastki - metoda nieinwazyjna,
jaka jest nadmuch miejscowy, stanowi szans¢ zupelnego unikniecia jatrogennego traumatyzowania tkanek.
W niektérych przypadkach dzieki kriostymulacji udaje sie unikna¢ zabiegu operacyjnego u chorych,
u ktorych ze wzgledu na patologiczny rozrost blony maziowej, istnialy wczesniej wskazania do wykonania synowektomii.
Zabieg oziebiania powoduje mocne przegrzanie endogenne stawéw az do przekroczenia cieploty wyjsciowej
o okoto 3°C- 4°C i utrzymania si¢ jej do 3-4 godzin.

Po kuracji niskimi temperaturami nastepuje: « Usmierzenie bolu, « Obnizenie aktywnosci procesu zapalnego,

« ObniZenie napiecia mieéni, » Zmniejszanie si¢ obrzekow, » Poprawa stanu klinicznego i funkcjonalnego polegajaca

na zwigkszeniu zakresu ruchomosci chlodzonych stawéw i wzroscie sily migéniowej, « Zlagodzenie stanéw pooparzeniowych,

« Skrécenie czasu leczenia kontuzji.

Wskazania: « Reumatoidalne zapalenie stawéw (RZS), « Choroba reumatyczna, « Luszczycowe zapalenie stawdw,
o Zesztywniajace zapalenie stawéw kregostupa (ZZSK), « Dna moczanowa, « Niedowlady spastyczne, « Fibromialgia,
» Naderwania przyczepéw $ciegien i wigzadel, « Przykurcze stawowe i miesniowe, « Przecigzenia migéni,
« Pierwotna i wtorna osteoporoza — zespoly algodystroficzne, « Sttuczenia i ich nastgpstwa (dolegliwosci bélowe, obrzeki,
wysieki), » Swieze oparzenia skéry, « Odnowa biologiczna, « Béle glowy, « Nerwobole kregostupa szyjnego,
« Zwichnigcie barku, « Zespdl bolesnego barku, « Entezopatie, « Sztywno$¢ stawowa po ztamaniach wyrostka lokciowego
« Stany pooperacyjne kregostupa, « Dyskopatie ledZwiowe, « Rwa kulszowa, « Zespol ostrego ledzwiob6lu, « Zespol
bolesnego kolana, « Po rekonstrukeji wigzadel krzyzowych przednich stawu kolanowego, « Chondromalacja rzepki,
« Usunigcie Iakotki przysrodkowej,  Skrecenie stawu kolanowego, « Zwichniecia rzepki, « Stluczenie migéni brzuchatych
tydki, « Zapalenie sciegna Achillesa, « Skrecenie stawu skokowego, » Ostrogi pietowe.
Przeciwwskazania: Pacjenci z niewydolno$cig krazenia obwodowego z nastepowym uposledzeniem trofiki skory

i tkanki podskdrnej oraz z miejscowymi odmrozeniami.

(www.kriomedpol.pl)
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SUMMARY

Introduction: Postural balance disorders are one of the most common motor symptoms in patients after stroke, which affect the limitation
of patients mobility and their ability to perform everyday activities. Balance disorders require comprehensive neurorehabilitation.

Aim: The aim of the study was to assess the effect of exercises on the stabilometric platform using the biofeedback method on improving
balance and functional performance in patients after stroke.

Material and Methods: The study involved 75 patients after ischemic stroke aged from 35-80 years. Two groups were created: a study and control group.
The study group consisted of patients in whom a comprehensive rehabilitation program was implemented, consisting of physical therapy, kinesitherapy,
speech therapy and psychological consultation, complemented by the use of modern neurorehabilitation solutions, including a platform for balance
training. The control group included patients in whom a comprehensive therapy program was implemented, but without training on a stabilometric
platform. Functional assessment of patients was performed using selected scales and tests: Barthel Scale, Tinetti Test and Berg Balance Scale.
Results: Patients after stroke, in whom a comprehensive physiotherapy program was implemented using the training on the Tecnobody
stabilometric platform, obtained a statistically significant improvement in all parameters describing the ability to maintain balance. Also in
the Tinetti Test in the gait evaluation section, Berg Balance Scale and Barthel Scale the improvement was statistically significant.
Conclusions: The program used on the stabilometric platform had a significantly better impact on improving ability to maintain balance
and everyday functioning of patients after stroke.

Key words: stroke, postural balance, rehabilitation, stabilometric platforms, biofeedback

STRESZCZENIE

Wstep: Zaburzenia réwnowagi posturalnej sa jednym z czestszych objawéw ruchowych u chorych po udarze mézqu, ktére wptywaja na ograni-
czenie lokomocji i zdoInos¢ wykonywania czynnosci zycia codziennego. Zaburzenia réwnowagi wymagaja kompleksowej neurorehabilitacji.
Cel: Celem pracy byfa ocena wptywu ¢wiczen na platformie stabilometrycznej z wykorzystaniem metody biofeedback na poprawe réwnowagi
i sprawnosci funkcjonalnej u chorych po udarze mézqu.

Materiat i metody: Badaniami objeto 75 chorych po udarze niedokrwiennym mdzgu w wieku 35-80 lat. Utworzono dwie grupy: badana
i kontrolna. Grupe badang stanowili chorzy, u ktérych wdrozony zostat kompleksowy program rehabilitacji sktadajacy sie z zabiegéw z zakre-
su fizykoterapii, kinezyterapii, terapii logopedycznej oraz konsultacji psychologicznej uzupetniony o wykorzystanie nowoczesnych rozwiazan
neurorehabilitacji, w tym platformy do treningu rownowagi. Do grupy kontrolnej nalezeli chorzy, u ktorych wdrozony zostat kompleksowy
program terapii, ale bez treningu na platformie stabilometrycznej. Ocene funkcjonaln chorych przeprowadzono z wykorzystaniem wybranych
skal i testow: skali Barthel, testu Tinetti oraz skali rbwnowagi Berga.

Wyniki: Osoby po udarze, u ktdrych zostat wdrozony kompleksowy program fizjoterapii z wykorzystaniem treningu na platformie stabilome-
trycznej Tecnobody uzyskaty istotng statystycznie poprawe w zakresie wszystkich parametréw opisujacych zdolnos¢ utrzymania rownowagi.
Réwniez w tescie Tinetti w czesci oceniajacej chdd, skali rownowagi Berga i skali Barthel poprawa byta istotna statystycznie.

Whioski: Program zastosowany na platformie stabilometrycznej miat istotnie lepszy wptyw na poprawe zdolnosci utrzymania réwnowagi
oraz codziennego funkcjonowania u pacjentéw po udarze mézgu.

Stowa kluczowe: udar, réwnowaga posturalna, rehabilitacja, platformy stabilometryczne, biofeedback
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INTRODUCTION

Postural balance disorders are one of the most common
motor symptoms in patients after stroke, which not only
affect the limitation of patients mobility as well as their ability
to perform everyday activities, but also are responsible for
increasing the risk of falls [1, 2].

Body balance is considered in two aspects: as static and
dynamic. The static balance allows the body to stand still
with correct posture with possible minor lateral deviations.
The dynamic balance indicates the body’s ability to stay in
a standing position combined with deviations and the ability
to move without falling. The condition for maintaining the
static and dynamic balance is a proper functioning of the
posture control system that maintains the projection of the
center of gravity of the human body within the support
field and is able to counteract the external forces that may
destabilize the posture [3].

The difficulties in maintaining an upright position
in patients after stroke are the result of a damage to the
central balance mechanisms associated with proprioceptive
sensation, cerebellar and labyrinth function, as well as the
function of vision. Other causes may include, e.g.: body
schema disorders, so-called hemispatial neglect, occurring
especially in the case of a damage to the non-dominant
brain hemisphere [4-6].

Conducting an extensive balance study in stroke
patients is an important element for planning an effective
physiotherapy. A quantitative diagnostic method that allows
for an objective assessment of body stability is a static
posturography carried out on stabilometric platforms.
The test consists in registering the movement of a point
of the resultant of the ground reaction forces (Center of
Pressure — COP) during the free standing. In addition,
stabilometric platforms enable an individual selection
of training tasks, adapted to the rehabilitation stage and
patient’s functional capabilities [7, 8].

Methods of therapy with biological feedback make
a significant progress in neurorehabilitation and significantly
enrich the possibilities of stimulating the nervous system in
the treatment process. The basic regulation of all physiological
functions of the body controlled by the central nervous
system [CNS] are the biological feedback mechanisms
based on the neuromechanism of the nervous reflex. In
case when a random movement is disturbed, but it exists
even in a small residual form, then the external chain of
sensory feedback can be used to teach the correct movement
pattern. The constant delivery of correct information
to the CNS by means of visual, auditory and tactile signals,
causes the formation of correct sensory-motor associations
in the brain aimed to improve the proper movement
pattern [9-14].

AIM

The aim of the study was to assess the effect of exercises
on the Tecnobody Stability Easy, stabilometric platform using
the biofeedback method on improving balance and functional
performance in patients after stroke.
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MATERIAL AND METHODS

The study involved 75 patients after ischemic stroke
aged from 35 to 80 years. The research was approved by the
Bioethics Committee of the Medical University of Lodz. Each
person being tested was familiarized with the methodology
and purpose of the research and gave an informed consent
to participate in the research. Only patients after first stroke,
with neurological deficits, who could cover a distance of
10 meters by their own (they could use the orthopedic
equipment) and had no vision problems, which would
prevent them from training on a stabilometric platform,
were qualified for the study. The study excluded patients
with severe, mixed aphasia and cognitive disorders that could
interfere with the understanding of exercise instructions,
and with orthopedic disorders, mainly with a fixed flexion
contracture of the ankle (so called “clubfoot”; formally
form Latin: talipes equinovarus).

Selection for individual groups was randomized. Two
groups were created: a study and control group. The study
group consisted of patients in whom a comprehensive
rehabilitation program was implemented, consisting
of physical therapy, kinesitherapy, speech therapy and
psychological consultation, complemented by the use of
modern neurorehabilitation solutions, including a platform
for balance training. The control group included patients in
whom a comprehensive therapy program was implemented,
but without training on a stabilometric platform. In the
study group, training on the Tecnobody Stability Easy
platform lasted from a few to more than ten minutes and
was determined individually for each patient depending
on their physical capacity, muscle strength, the number of
the next procedure, body weight as well as improvement
during the physiotherapy.

The person exercising, by changing the pressure from
one limb to the other overcame the program presented
on the screen consisting in: moving in a circle along the
diagonals, following the changing cursor, following the
way of a skier and a pilot. The training programs forced
more pressure on the inferior limb and, in consequence,
enhanced proprioceptive sensations.

By the use of diagnostic programs of the Tecnobody
Stability Easy platform, were assessed static and dynamic
parameters related to maintaining balance on a stable
surface, such as:

- Ellipse area - formed by connected points of the lar-
gest deviations of forces of ground reaction - center
of pressure (COP).

- Standard deviation F - B (SD, Forward - Backward) -
standard deviation in the sagittal plane.

- Standard deviation M-L (SD, Medio-Lateral) standard
deviation in the frontal plane.

- Perimeter (mm) - the length of the body mass center
projection path during the test (point of application of
ground reaction forces - center of pressure COP).
The study was carried out according to the following

scheme: the people being tested assumed a free-standing
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position at specific points on the platform, with upper
extremities held along the body and feet hip width apart.
Then they focused their eyes on an indicated, fixed point
placed at eye level at a distance of 3 meters. Measurements
were made during free standing with eyes open (measuring
time 30 s).

Functional assessment of patients was performed using
selected scales and tests: Barthel Scale, Tinetti Test and
Berg Balance Scale.

The Barthel Index (Index Activities of Daily Living)
is the most well-known tool for assessing the everyday
activities. It enables the assessment of the examined
person’s self-reliance in ten basic activities such as: eating,
moving, maintaining personal hygiene, using the toilet,
taking a bath, walking up and down stairs, dressing and
undressing, controlling defecation and urination. The
examined person can be assessed as: 0 — completely reliant,
1 - partly reliant, 2 - self- reliant. The highest possible
score on the scale is 20 points.

The Tinetti Test consists of two parts. One of them
assesses the balance in sitting and standing positions in
increasingly difficult conditions: standing with closed eyes,
unbalancing, and rotation around one’s own axis. It makes
possible to reveal any walking and moving difficulties, to
quantify the severity of these disorders and to identify
those balance or gait parameters that are most disturbed.
The test contains 9 tasks assessed on a scale of 0 to 1. The

highest possible final result in this part is 16 points. The
Tinetti Test: the gait evaluates: initiation of gait, length
and height of a step, symmetry of gait, path of gait, torso
swing, walking position. The highest possible final result
in this part is 12 points.

The Berg Balance Scale, like the Tinetti Test, checks the
ability to maintain balance in standing, sitting, changing
positions as well as in movement. In addition, it is expanded
to include a functional range assessment (Duncan Test),
picking up objects from the floor, placing each foot alternately
on a stool, standing on one leg, standing without a support
with one foot in front of the other. The scale consists of
14 tasks assessed on a 5-point scale. The highest possible
final result is 56 points.

The physiotherapy program was carried out for 6 days
a week. The tests were performed on the first day before
the start of rehabilitation program and after 4 weeks.

The results were statistically analyzed using the
Statistica package version 13. Using the Shapiro-Wilk
Test, the normalcy of distribution of analyzed variables
was checked, the basic descriptive statistics and Wilcoxon
Tests for dependent samples were calculated. The level of
significance was less than 0.05 (p <0.05).

Since the distribution of a variable of at least one
measurement within each of the compared pairs of
measurements significantly differed from the normal
distribution, a non-parametric test was used. To

Table 1. The results of parameters assessing balance and functional efficiency in patients after stroke, who were trained using the stabilometric platform,

obtained before and after rehabilitation.

Variable M SD 4 p R

Perimetr 4446408 0.000009 0.57
Before rehabilitation 374.52 194.19
After rehabilitation 290.19 158.02

Elipse area 5.940814 0.000000 0.77
Before rehabilitation 388.11 257.76
After rehabilitation 308.40 218.59

Standard deviation M-L 4321261 0.000016 0.56
Before rehabilitation 441 1.82
After rehabilitation 3.41 1.95

Standard deviation F-B 5.540214 0.000000 0.72
Before rehabilitation 4.80 1.94
After rehabilitation 3.49 1.74

Test Tinetti gait 6.393087 0.0000005 0.83
Before rehabilitation 6.70 2.45
After rehabilitation 9.17 2.29

Test Tinetti balance 6.451482 0.0000005 0.83
Before rehabilitation 8.10 3.10
After rehabilitation 10.68 3.26

Skala Berga 6.634671 0.0000005 0.86
Before rehabilitation 34,58 9.73
After rehabilitation 39.20 9.08

Ineks Barthel 6.623579 0.0000005 0.87
Before rehabilitation 14.53 2.67
After rehabilitation 18.30 1.82

p<0,05
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estimate the effect strength, the coefficient r = Z/YN
proposed by Rosenthal (1994) was used. According to
the criteria proposed by Rosenthal and Rosnov (1984),
r-values centered around thresholds 0.1; 0.3 and 0.5 were
interpreted as indicating: low, moderate and high effect
strength [15, 16].

RESULTS

Patients after stroke, in whom a comprehensive
physiotherapy program was implemented using the
training on the Tecnobody stabilometric platform, obtained
a statistically significant improvement in all parameters
describing the ability to maintain balance.

The balance assessment carried out using the Berg
Scale and the Tinetti Test allows to conclude about the
very evident, statistically significant effects of rehabilitation
(p<0.05). The balance assessed according to the Berg
Scale improved on average by 4.62 points, and in the
Tinetti Test by 2.58 points. Also in the Tinetti Test in the
gait evaluation section, the improvement was statistically
significant (p<0.05).

The obtained improvement in the tests assessing the
balance translated into the improvement of patients’ self-
reliance in the scope of everyday activities. Average results
on the Barthel Scale increased from 14.53 points (medium
intensity of disability) to 18.30 points after rehabilitation,

which corresponds to the mild disability, according to
Jorgensen (Table 1).

People after stroke who had equivalent exercises but
without a stabilometric platform also gained improvement
in parameters describing their ability to maintain balance.
In case of the length of the body mass center projection
path (perimeter) and the ellipse area, these results turned
out to be statistically significant. The balance assessed
according to the Berg Scale improved on average by 1.67
points, and in the Tinetti Test by 1.06 points. Also in the
Tinetti Test in the gait section, an improvement of 0.7
points was statistically significant (p<0.05).

The improvement in the tests assessing the balance
translated into the improvement of patients’ self-reliance in
the scope of everyday activities. The average results on the
Barthel Scale increased from 14.00 points to 15.87 points
after rehabilitation and this improvement was statistically
significant (Table 2).

People after stroke, in whom balance training with the
use of the platform was conducted, obtained statistically
significant greater improvement (understood as the value of the
difference between the results before and after rehabilitation)
in terms of parameters assessing balance, such as: ellipse
area and standard deviation F-B, compared to patients
who were given equivalent exercises but without the use of
the platform. The results indicate that in the study group

Table 2. Results in the field of parameters assessing balance and functional efficiency before and after the rehabilitation in patients after stroke obtained in

the control group without the use of exercises on the stabilometric platform

Variable M SD Z p R

Perimetr 2.328644 0.019879 0.43
Before rehabilitation 244.62 127.15
After rehabilitation 216.09 119.24

Elipse area 3.350975 0.000805 0.61
Before rehabilitation 261.30 215.34
After rehabilitation 242.09 205.14

Standard deviation M-L 1.590293 0.111770 0.29
Before rehabilitation 4.60 3.74
After rehabilitation 3.99 3.55

Standard deviation F-B 0.170389 0.864705 0.03
Before rehabilitation 414 2.53
After rehabilitation 3.85 1.21

Test Tinetti gait 2.665570 0.007686 0.49
Before rehabilitation 8.47 2.80
After rehabilitation 9.17 2.29

Test Tinetti balance 2.235724 0.025371 0.41
Before rehabilitation 10.67 2.99
After rehabilitation 11.73 2.89

Skala Berga 2.550826 0.010747 0.47
Before rehabilitation 34.80 10.08
After rehabilitation 36.47 9.71

Indeks Barthel 3.059412 0.002218 0.56
Before rehabilitation 14.00 3.63
After rehabilitation 15.87 3.52

p<0,05
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Table 3. Changes (before and after rehabilitation) in the study group with the use of the stabilometric platform and in the control group without the use of
platform in terms of parameters assessing balance and functional performance in patients after stroke

Variable M SD U p r

Perimetr 343.0 0.1584 0.16
Platform -84.33 149.94

Without Platform -28.53 104.17

Elipse area 217.0 0.0021 0.36
Platform -79.71 84.05

Without Platform -19.21 35.55

Standard deviation M-L 365.0 0.2630 0.13
Platform -1.00 1.73

Without Platform -0.28 2.58

Standard deviation F-B 282.0 0.0265 0.26
Platform -1.31 1.47

Without Platform -0.28 -6.88

Test Tinetti gait 1715 0.0003 0.42
Platform 247 1.48

Without Platform 0.93 0.88

Test Tinetti balance 250.5 0.0084 0.30
Platform 2.58 1.81

Without Platform 1.07 1.49

Skala Berga 241.0 0.0058 0.32
Platform 4,62 3.80

Without Platform 1.67 1.88

Indeks Barthel 209.0 0.0014 0.37
Platform 3.92 2.25

Without Platform 1.87 1.55

p<0,05

after rehabilitation, the average ellipse area and average
deviation in the frontal plane (standard deviation F - B),
recorded on the platform, significantly decreased (p < 0.05).
In the scope of the other two platform parameters, such as:
perimeter and standard deviation M-L, people after stroke
with training on the platform obtained greater improvement
(the values of variables decreased), compared to the control
group, but these results were not statistically significant. In
addition, stroke patients in whom platform training was
implemented achieved statistically significantly greater
improvement (higher average results) in the Tinetti Test,
Berg Balance Scale and Barthel Index compared to patients
from the control group (p < 0.05) (Table 3).

DISCUSSION

The research conducted in the group of patients after
stroke shows the usefulness of stabilometric platforms using
biofeedback for the diagnostic purposes, objective control of
results and patient healing process. The computer software
used in the device allows for an objective and repeatable
assessment of balance while standing. Recording of the
results enables continuous monitoring of the effects of
rehabilitation by comparing collected test results even during
the training [15, 16].

Our own research confirms the reports from the
literature on the effectiveness of training on a platform
using feedback in the rehabilitation of balance disorders in

patients after a stroke. In the conducted studies, people after
stroke, in whom a comprehensive physiotherapy program
was implemented using the training on the Tecnobody
stabilometric platform, obtained statistically significant
improvement in all platform parameters describing the
ability to maintain balance.

Similarly, Bugajski & Czernicki, examining patients after
stroke, confirmed the usefulness of training on a balance
platform. The authors noted the impact of exercises using
biofeedback on improving the symmetry of lower-extremity
loading, as well as increasing walking speed [10]. The
substitute feedback mechanisms used during a training on
the strain gauge platform allow for increased stimulation
and improved control and perception during the exercises.
The training is carried out in accordance with the principles
of motor learning and assumes that, thanks to the plasticity
of the brain, practiced motor activities can become a new
movement pattern over time enabling the realization of
a mechanism of gait to be close to normal [17,18].

The patients in the control group who didn’t do the
exercises on the platform also achieved improvement,
but it was statistically significant only in some of the
parameters assessing balance. Similar results were obtained
by Srokowska et al., who assessed the effectiveness of
training using biological feedback in people exercising
on the MTD Control platform, which was an addition to
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the comprehensive therapy. 30 people were included in
the study and assigned to two comparative groups. In the
control group standard physiotherapy was implemented,
while patients in the study group exercised additionally on
a stabilometric platform every day. The rehabilitation lasted
3 weeks. To assess the progress of rehabilitation, the Berg
Balance Scale, the MTD Control stabilometric platform
and gait speed assessment were used. The results showed
a statistically significant improvement in the Berg Balance
Test and gait speed in both groups, while in the examined
group the Lower Limb Load Symmetry Index significantly
improved. This index improved also in the control group,
but the result was not statistically significant [19].

The effects of rehabilitation were visible not only in
the individual diagnostic parameters of the platform,
but also on the Berg Scale and Tinetti Test. The balance
assessed according to the Berg Scale improved on average
by 4.62 points in the study group, by 1.67 points in the
control group, while in the Tinetti Test by 2.58 points in
the study group, and by 1.06 points in the control group.
Both in the study and control groups these results were
statistically significant. The Berg Scale and Tinetti Test
are clinically common tests for assessing balance in stroke
patients [20, 21].

Along with the improvement of balance control, an
improvement of efficiency in everyday activities in stroke
patients was observed. The average results on the Barthel
Scale in the study group increased from 14.53 points (medium
severity of disability) to 18.30 points after rehabilitation,
which corresponds to the mild disability, according to
Jorgensen. In the control group, average results on the
Barthel Scale increased from 14.00 points to 15.87 points
after rehabilitation and this improvement was statistically
significant.

It should be remembered that functional recovery
of patients after stroke is the result of the impact of
many factors, resulting from motor efficiency, as well
as cognitive and emotional functions. Patients in the
Clinic underwent a comprehensive physical rehabilitation
using neurophysiological methods as well as speech and
psychological therapy. As it results from the presented
studies, training on the Tecnobody Stability Easy platform
can serve as an additional form of therapy, which, combined
with comprehensive rehabilitation, increases conscious and
reflex control of balance in patients after stroke, which
affects the final effects of rehabilitation expressed on the
Barthel Scale.

CONCLUSIONS

1. Research confirms the usefulness of stabilometric plat-
forms using the biofeedback method both for diagnostic
purposes, objective control of results as well as for reha-
bilitation of patients after stroke.

2. People after stroke, in whom a comprehensive physio-
therapy program with the use of balance training on the
Tecnobody Stability Easy platform has been implemented,
achieve greater improvement in the ability to maintain
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balance, compared to patients who received therapy wi-
thout using a platform training.

3. A comprehensive physiotherapy program improved func-
tional capacity and self-reliance in everyday activities of
patients after stroke in both groups studied.
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Informacja prasowa

ZASTOSOWANIE TERAPII MITOCHONDRIALNE)J

Mitochondria znajduja si¢ w komorce kazdej naszej tkanki. Sg to nasze “wewnetrzne elektrownie”
zaopatrujace organizm w niezbedng do funkcjonowania energie. Dobra forma mitochondriéw sprzyja zdrowiu
i dobremu samopoczuciu. Oslabione mitochondria moga by¢ przyczyna wielu schorzen i choréb przewleklych.
Terapia mitochondrialna (terapia IHHT) to trening komorek organizmu poprzez podawanie pacjentowi
naprzemiennie powietrza z niskim i wysokim stezeniem tlenu.
Terapia jest dobrym wyborem przy ciezkich przewlektych chorobach.
Dlaczego mitochondria sg tak wazne? Mitochondria to centra energetyczne naszego organizmu.
Znajduja sie w kazdej komorce i to wlasnie one zaopatrujg organizm w energie niezbedng do zycia
i funkcjonowania kazdego organu. Pelnig réwniez szereg innych istotnych funkeji, chociazby odtruwaja nasz organizm.
Komorki majg zdolno$¢ do regeneracji i s3 w stanie odtwarza¢ niewielkie ubytki mitochondriéw.
Jednak, gdy utrata mitochondriéw jest zbyt duza (ok. 40%), energii wystarcza juz tylko do funkcjonowania organizmu
w ograniczonym zakresie. Cztowiek traci odporno$¢, zaczyna lapac infekeje, jest chronicznie przemeczony.
Im wigksza liczba mitochondriéw jest uszkodzona, tym organizm jest coraz stabszy,
bo energii wystarcza juz na funkcjonowanie tylko najwazniejszych organow.
Pojawiajg sie rozne schorzenia i dysfunkcje organizmu, ktére zazwyczaj medycyna leczy objawowo.
Terapia mitochondrialna polega na oddychaniu przy pomocy powietrza o naprzemiennie niskim i wysokim st¢zeniu tlenu.
Wiadomo, Ze ostra hipoksja, czyli niedotlenienie organizmu wiaze si¢ ze szkodliwymi dla naszego organizmu skutkami.
Terapia mitochondrialna stymuluje wlasne endogeniczne mechanizmy obrony na wszystkich poziomach
- od genu do calego organu lub tkanki. W wyniku hipoksji stare uszkodzone mitochondria obumieraja,
a odbudowuja si¢ nowe zdrowe, w znacznie szybszym tempie.
Zastosowanie terapii IHHT
Schorzenia neurologiczne: « Zesp6l przewleklego zmeczenia, « Bezsennos¢, « Migrena i czgste béle glowy, « Zaburzenia
w koncentracji, « ADHD, « Zespdl Aspergera, « Autyzm, « Stwardnienie rozsiane, « Demencja, « Choroba Parkinsona,
o Choroba Alzheimera, « Uposledzenia umystowe.
Schorzenia hormonalne: « Tarczyca, « Cukrzyca, « Zaburzenia wzrostu.
Problemy ukladu oddechowego: « Niewydolno$¢ oddechowa, « POChP, « Bezdech senny.
Choroby nerek i watroby: « Zaburzenia trawienia, « Biegunka/zaparcia,  Refluks, « Nadmierny apetyt, « Otylo$¢,
Schorzenia kardiologiczne, « Zaburzenia rytmu serca, « Kardiomiopatie, « Nadci$nienie, Schorzenia reumatyczne,
 Reumatoidalne zapalenie staw6w, « Fibromialgia, Schorzenia ogdélnoustrojowe,  Borelioza, « Kwasica mleczanowa,
« Twardzina ukltadowa, « Obnizone napigcie migéniowe.
Jak przebiega terapia?Terapia mitochondrialna polega na wdychaniu niedotlenionego powietrza (male ste¢zenie tlenu)
z przerwami na nadtlenione powietrze (wysokie stezenie tlenu). Fazy normoksyczne (normalne st¢zenie tlenu)
moga zastgpic fazy hiperoksyjne, ale s3 ogolnie mniej wydajne, poniewaz przywrécenie normalnych pozioméw SpO,
trwa dluzej, a efekt kolejnej fazy hipoksyjnej jest zmniejszony.
Pacjent wdycha przez maske dokladnie kontrolowana mieszaning powietrza dostarczang przez urzadzenie.
Podczas trwania calego zabiegu, pacjent pozostaje w wygodnej pozycji lezacej,
czgsto pacjent zasypia i opisuje cala procedure, jako gleboko relaksujaca.
(www.eresmedical.com.pl)
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SUMMARY

Aim: The aim of the study was to evaluate the clinical outcome in the use of neuroprotective agents in the acute period of ischemic stroke.
Material and Methods: The study was performed on the basis of the stroke of the Center for Reconstructive and Rehabilitation Medicine (University
(linic) of the Odessa National Medical University. A retrospective analysis of clinical outcomes of 115 patients with acute stroke was conducted.
Results: An average NIHSS score at discharge was 4.1+0.1 points when treated with no refinery, then it reached 3.6+0.1 points when using
peptidergic drugs, and 3.4+0.1 when using D-fdf. 3.1+0.1 points. When using D-FDF, the MMSE score was 3.5+0.1 points, whereas when
using cholinergic agents, this index did not exceed 26.9+1.5 points, and when using peptidergic agents - 26.8+1.4 points.

Condlusion: The use of neuroprotective agents positively affects the effectiveness of neuro-rehabilitation in patients with acute stroke. The
best results in three months after the hospitalization were obtained for peptidergic agents and D-fructose-1,6-diphosphate.

Key words: stroke, neuroprotection, neurorehabilitation, treatment

STRESZCZENIE

Cel: Celem badania klinicznego byfa ocena efektywnosci rehabilitacji poudarowej przy dotaczeniu Srodkéw neuroprotekcyjnych w ostrym
okresie udaru niedokrwiennego mézqu.

Materiat i metody: Badanie przeprowadzono na oddziale udaru mézgu Centrum Medycyny Rekonstrukcyjnej i Rehabilitacyjnej (Klinika
Uniwersytecka) Narodowego Uniwersytetu Medycznego w Odessie. Przeprowadzono analize retrospektywng wynikow klinicznych u 115
pacjentéw z udarem mézqu.

Whioski: Udowodniono, ze stosowanie $rodkéw neuroprotekcyjnych ma pozytywny wptyw na skuteczno$¢ neurorehabilitacji pacjentw
po udarze. Trzy miesiace po hospitalizacji najlepsze wyniki uzyskano u pacjentow ze wsparciem lekami peptydergicznymi i D-fruktozo-1,6-
difosforanem.

Stowa kluczowe: udar mézqu, neuroprotekgja, neurorehabilitacja, leczenie
Acta Balneol, TOM LXIII, Nr 1(163);2021:22-25

INTRODUCTION

According to WHO, stroke remains the second most
common cause of death (12% of all deaths) and the leading
cause of disability. In 2013, nearly 6.5 million people died
from stroke in the world, and in ten years the number of
stroke deaths will increase to 7.8 million per year [1]. After
a stroke, a third of patients die within the first year and about
a third of patients remain dependent on outside help forever.
Due to the severe socio-economic impact of a stroke, the
prevention and treatment of acute cerebrovascular pathology
in the majority of developed nations are formally recognized
as a priority for health [1, 2].

22

According to the indicators of incidence of acute disorders
of cerebral circulation and mortality from stroke, Ukraine
ranks as one of the first places in Europe (Fig. 1). According
to official statistics, 100-110 thousand cases of stroke occur
every year (more than a third of them are of working age
patients) [2]. The death rate reaches 138.0 cases per 100,000
population, which corresponds to close to 55,500 deaths
per year [1-3].

Since the late 1990s, the Stroke Unit has been the “gold
standard” for stroke care [4-6]. The priority for organizing
and expanding the stroke block network in Europe was
proclaimed by the Helsingborg Consensus in 1996 and 2006



Neurorehabilitation in the Early Recovery Period of Ischemic Stroke. Pharmacology Support

and the recently approved Munich Consensus 2018, which
adopted a plan for action to prevent and treat stroke by 2030,
with final approval expected in May 2020. According to this
document, by 2030, the absolute number of new stroke cases
in Europe should be reduced by 10%, and at least 90% of all
patients with stroke should receive first-line care in stroke
units [3] (Figure 1).

The pathophysiology of ischemic stroke is complex and
has not yet been sufficiently studied [7]. With a prolonged
reduction of cerebral perfusion, irreversible ischemic damage to
brain tissue develops. The zone of the nucleus of the infarction
of the brain is surrounded by ischemic tissue - the area of the
penumbra, in which energy metabolism is still preserved, but
functional changes of neurons are already being occurred.
Under unfavorable conditions, the infarction zone may
increase than brain edema raises. Both cytotoxic and ionic
mechanisms, as well as vasogenic swelling, play a role in the
development of edema. Against this background, the processes
of glutamate and calcium-induced excitotoxicity are realized,
the processes of lipid peroxidation are enhanced, the production
of nitric oxide and free radicals is increased. Activation of glia
ischemia results in a secondary local inflammatory process
that enhances the permeability of the blood-brain barrier.
The described changes are accompanied by activation of
apoptosis [7, 8]

The management of patients after acute stroke involves
the use of a whole range of different medical methods,
including drug therapy, at all stages of the rehabilitation
process, starting with the acute period of the disease, when
the patient’s rehabilitation potential is largely determined.
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As the process of stroke recovery is multicomponent and
multidisciplinary, drug therapy consists of basic (correction
of essential vital functions) and reperfusion therapy (use of
anticoagulants, antiplatelet agents and tissue plasminogen
activators); neuroprotection (prevention, interruption and
reduction of adverse effects on the brain), as well as secondary
prevention and treatment of post-stroke conditions, along
with neurorehabilitation measures [9].

The results of numerous clinical trials have led to a
change in the concept of neuroprotection in stroke. Any
measures aimed at reducing neuronal losses in acute ischemic
stroke (reperfusion, antithrombotic agents, normalization
of physiological functions) can be considered as indirect
neuroprotection [9, 10]. In a more narrow sense, neuroprotection
is considered to be the use of drugs that act directly on brain
cells (cytoprotection) and can play an independent role in the
treatment of ischemic stroke in the acute stage [10, 11, 12,
13]. However, the clinical efficacy of various neuroprotective
agents is still a matter of debate [5, 9].

AIM

The aim of the study was to evaluate clinical outcomes
with the use of non-protective agents in the acute ischemic
stroke period.

MATERIAL AND METHODS

The study was performed at the stroke unit of the Center for
Reconstructive and Rehabilitation Medicine (University Clinic)
of the Odessa National Medical University. A retrospective
analysis of clinical outcomes of 115 patients treated for ischemic
stroke during 2017-2019 was conducted. Inclusion criteria:

Mortality rates due to stroke by geographic region/100,000
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Figure 1. Stroke Mortality in the World (WHO, 2017) [5]
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NIHSS at the time of admission - 5-15 points, consent to
participate in the study. Exclusion criteria: severe stroke,
multiple organ failure, presence of severe comorbidity,
hyperphosphatemia, refusal to participate in the study.

Treatment efficacy was evaluated by changes in NIHSS
and mRS at the time of discharge, and further evaluated the
dynamics of indicators on the MMSE and CGI-I scales after
three months [14]. Statistical processing was performed using
the non-parametric Wilcoxon-Mann-Whitney test using the
Statistica 13.0 software (TIBCO, USA) [15].

RESULTS AND DISCUSSION

The average age of the patients who participated in the
study was 56.2+1.8 years. Among the patients, men (65 or
56.5%) were slightly predominant, 50 were women (43.5%).
The average NIHSS score at the time of admission was 12.2+0.9
points. The level of adaptive capacity of the body in patients
was significantly reduced - an average of 2.1+0.1 per mRS.
Symptoms of moderate cognitive deficits were found in 36.5%
of patients, the mean MMSE score was 24.6+1.2.

According to the medical records, the majority of patients
received certain neuroprotective drugs (Figure 2), including
peptidergic (cerebrolysin, actovegin, cortexin, cerebrocurin),
cholinergic (cyticolin, choline alfoscerate), macroergic precursors
(D-fructose-1,6-diphosphate, D-FDP). Only 9.6% of patients
did not have prescriptive medications in their appointments,
infusion therapy contained predominantly volumetric controls,
as well as drugs for the correction of electrolyte exchange
disorders and, if necessary, antihypertensive agents.

When evaluating the effectiveness of treatment, depending
on the type of used neuroprotective compounds (Table 1),
it was found that in three months after hospitalization the
best results were obtained with the use of peptidergic agents
and D-FDP.

Thus, if the average NIHSS score at discharge was 4.1+0.1
points when treated with no refinery, then it reached 3.6+0.1
points when using peptidergic drugs, and 3.4+0.1 when
using D-fdf. 3.1£0.1 points. As for the mRS score, it was
virtually indistinguishable in patients receiving different
neurorehabilitation treatment (p>0.05), which may be explained
by the small number of observations.

The effect of drug neuroprotection on the level of cognitive
deficits is noteworthy. When using D-FDF, the MMSE score
was 3.5+0.1 points, whereas when using cholinergic agents,
this index did not exceed 26.9£1.5 points, and when using
peptidergic agents - 26.8+1.4 points. These values are almost

without
neuroprotection

5.6%

D-fdp

a8,

Sl cholinergic agents
peptidergic agents

Figure 2. Distribution of patients according to the use of neuroprotective compounds

indistinguishable from the level achieved in patients who
have not received special neuroprotective agents (p> 0.05),
but the demonstrated trend is noteworthy.

With regard to the CGI index, at the end of treatment,
it averaged 3.3+0.1 points in patients who did not receive
refineries, while in patients receiving cholinergic agents it
equaled 2.5+0.1 points, peptidergic agents - 2.6+0.1 points,
and when using D-fdp - 2.5+0.1 points (p <0.05), which
corresponds to significant changes in the state of the cognitive
sphere and general social adaptations.

In our opinion, the positive effect of D-fdp on
neurorehabilitation, which can be explained by the
optimization of various physiological processes, including
energy metabolism, ATP synthesis, oxygen transport to
tissues (2,3-diphosphoglycerate), regulation of the activity
of glycolysis, pH maintenance of blood and urine, is worthy
of note.

The nutritional deficiency of phosphorus inherent in
patients with ischemic stroke can be successfully corrected
by the introduction of actively metabolized metabolites such
as fructose-1,6-diphosphate. In vitro and in vivo biochemical
studies also indicate that D-fdp interacts with cell membranes
at pharmacological doses, accelerates the uptake of potassium
cells from circulating blood, and stimulates an increase in
the intracellular supply of high-energy phosphate and 2,3-
diphosphoglycerate.

The principles of action of cholinergic and peptidergic
agents are somewhat different - according to current ideas,
the enhancement of cholinergic and peptidergic stimulation
of brain structures promotes neuroplastic changes. Increased
cholinergic transmission and reduction of transmitter
dysfunction increases the affinity of GABA receptors and

Table 1. The results of treatment depending on the type of used neuroprotective agents

Indices With neuroprotective agents Without neuroprotective
Cholinergic agents Peptidergicagents D-fdp agents
NIHSS 3,8+0,2 3,6+0,1* 3,4+0,1* 4,1+0,1
mRS 0,9+0,1 0,9+0,1 0,9+0,1 1,020,
MMSE 26,9+1,5 26,8+1,4 27,0+1,3 257414
(Gl-l 2,5+0,1* 2,6+0,1* 2,5+0,1* 3,3%0,1

Note: * differences with non-refined group were statistically significant (p <0.05)
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limits NMDA receptor hypersensitivity. Such stimulation of
the mechanisms of neuroplasticity and natural neurogenesis
leads to structural and functional neuroreparation, which
is the key to rapid and successful rehabilitation after the
stroke.

CONCLUSIONS

The use of neuroprotective agents has a positive effect
on the effectiveness of the neurorehabilitation of patients
with ischemic stroke.

The best results are obtained for peptidergic agents and
D-FDP.
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SUMMARY

Introduction: Analysis of motor disorders peculiarities in multiple sclerosis and assessment of non-drug correction and rehabilitation
procedures impact on them will help to form new approaches in studying the motor disorders mechanisms, expand diagnostic capabilities
and optimize physical therapy programs, which determines the relevance of our study.

Aim: To analyze qait disorders in patients with multiple sclerosis associated with increased skeletal muscle tone, which form the anterior and
posterior myofascial kinematic leg chain and to carry out their non-drug correction.

Material and Methods: Gait pecularities analysis was performed in 95 patients with multiple sclerosis using the method of computer
podography on the instrumental complex“DIERS FAMUS” (Germany). The study performed visual diagnosis of optimal statics, manual testing
and bilateral stabilography. Anthropometric examination was supplemented by electroneuromyographic examination using the device “Neuro-
EMG-Micro”. (Russia) Muscles involved in myofascial kinematic tibia chains were studied. A group of patients with increased muscle tone in
the myofascial kinematic tibia chains received a cryotherapy course and muscle relaxation exercises.

Results: After physical therapy, there was a probable reduction of whole foot contact time, as well as in almost all anatomical foot areas,
which led to body weight transfer speed increasing. At the same time there was observed a reduction of the maximum force and the integral
“force-time” under the foot ; integrals “pressure-time” and “force-time” under the second and lateral surfaces of fingers; integral “pressure-
time” under the heel, which can be explained by contact time decrease between the foot and the surface of the toes while walking.
Condlusions: Local cryotherapy use and relaxation exercises for patients with multiple sclerosis provides muscle tone decrease and, as a
result, walking speed increase.

Key words: multiple sclerosis, cryotherapy, relaxation exercises, muscle tone, tibia muscles.

STRESZCZENIE

Wstep: Analiza specyfiki zaburzen motorycznych w stwardnieniu rozsianym i ocena wptywu na nie nielekowych zabiegéw korekcyjnych i re-
habilitacyjnych pomoze wypracowac nowe podejscia w badaniu mechanizméw zaburzer motorycznych, poszerzy¢ mozliwosci diagnostyczne
i zoptymalizowac programy fizjoterapeutyczne, co decyduje o trafnosci naszego badania.

Cel: Analiza zaburzen chodu u pacjentéw ze stwardnieniem rozsianym zwigzanych ze zwiekszonym napieciem miesni szkieletowych, ktére
tworza przedni i tylny powieziowe faricuchy kinematyczne koriczyn dolnych, oraz zastosowanie niefarmakologicznej korekgji.

Materiat i metody: Analize chodu wykonano u 95 pacjentdw ze stwardnieniem rozsianym metoda podografii kemputerowej za pomoca
urzadzenia,DIERS FAMUS” (Niemcy). Dokonano wizualnej diagnostyki prawidtowych wzorcéw statycznych, testy manualne i obustronng
stabilizacje. Uzupetnieniem badania antropometrycznego byto badanie elektroneuromyograficzne przy uzyciu aparatu ,Neuro-EMG-
Micro”. (Rosja) Badano miesnie, ktdre s czescia miesniowo-powieziowych fancuchéw kinematycznych podudzia. Grupa pacjentéw ze
wzmozonym napieciem migsniowym miesniowo-powieziowych taricuchéw kinematycznych KKD byta leczona krioterapia i cwiczeniami
relaksacyjnymi.
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Wyniki: Po cyklu fizjoterapii odnotowano istotne skrécenie czasu kontaktu z catg stopa ortezy, a takze pod niemal wszystkimi obszarami
anatomicznymi stopy, co sprzyjato zwiekszeniu tempa przenoszenia cigzaru ciata. Jednoczesnie odnotowano zmniejszenie pod stopg mak-
symalnej sity i catki, sita-czas’, a pod druga i boczng powierzchnig palcéw - catki,nacisk-czas”i,sita-czas’, pod piatq - catke ,nacisku-czas’, co
moze mozna thumaczy¢ skroceniem czasu kontaktu stopy z powierzchnia palcéw podczas chodzenia.

Whioski: Stosowanie krioterapii miejscowej i cwiczen relaksacyjnych u pacjentdw ze stwardnieniem rozsianym zapewnia obnizenie napiecia

miesniowego, a w efekcie zwiekszenie szybkosci chodzenia.

Stowa kluczowe: stwardnienie rozsiane, krioterapia, (wiczenia relaksacyjne, napiecie migsniowe, migsnie goleni

INTRODUCTION

Multiple sclerosis (MS) is a demyelinating disease of the
CNS, most often affecting active young people aged 17 to
50 years and leads to rapid disability [6]. One of the main
reasons for the disability development is muscle tone disorder,
responsible for the support of foot vaulted apparatus (FVA),
and as a result of walking biomechanics. Walking in patients
with MS is significantly different from healthy people walking,
which is manifested by walking speed decrease (35% of cases),
stride length (25%), number of steps per unit time (22%),
increasing stride width (23%) [10]. Walking disorders in MS
are most often associated with pyramidal or cerebellar system
lesions, sensitivity disorders and in more than 80% of patients
are caused by lower spastic paraparesis development [4].

Spasticity is understood as dependent unit on the growth
rate of muscles resistance (or muscles groups), their passive
stretching, and muscle resistance increase directly depends
on passive movement speed of the proper body part [8]. The
main complaints of patients are the feeling of legs tightness,
fatigue, intermittent pain and convulses. The patient physical
activity is limited not so by muscle weakness as a obvious
muscle tone increase. Spastic paresis leads to limited range of
motion in the affected limb, secondary changes in muscles,
joints and tendons and, as a result, to contractures.

Muscular hypertonia in MS has a number of distinctive
features such as unstable or labile muscular hypertension,
dependence of spasticity degree on patient posture or body
position. In the study of muscle tone in recumbent position,
plastic hypertension is not often pronounced sharply, while
when walking it increases significantly.

It should be noted that spasticity can have an adaptive
role. Having pronounced paresis degree, the patient can use
the limb as a full-fledged support. In this case, spasticity
reducing leads to motor function deterioration. Therefore,
physical therapy (FT) should be aimed at correcting spasticity,
be strictly individual and carefully monitored.

A modified Ashworth scale is most often used to measure
the increase of muscle tone changes and to monitor FT program
effectiveness (Ashworth, 1964). This method does not allow
to obtain exact quantitative information about the degree of
motor abilities limitation due to relative subjectivity namely
the authenticity of information depends on physical therapist
experience.

Acta Balneol, TOM LXIII, Nr 1(163);2021:26-32

In clinical practice, to correct spasticity in MS there are often
used muscle relaxants with central action mechanism: mydokalm
(tolperisone), baclofen (lioresal), sirdalud (tizanidine). The
action mechanism of these medicine depends on their effect
on polysynaptic reflexes involved in spasticity formation, and
a slight effect on monosynaptic reflexes, on which muscle
strength depends. Medicine of this group are well tolerated
and have minimal side effects, so they can be recommended
for long-term use. However, some patients may have side
effects; more often they are dose-dependent and manifested
by weakness or abdominal discomfort, significantly reducing
life quality of patients.

To diagnose musculoskeletal disorders, planning the FT
process and assessing the treatment effectiveness, a number
of researchers use instrumental methods with registration
of temporal, biokinematic, dynamic parameters of walking
and functional electroneuromyography (ENMG) [7, 13,
14]. The method of podography (measuring the plantar
pressure distribution in statics and dynamics) has also
become widespread. This method is actively used for the
examination of patients with diabetes mellitus with diabetic
foot syndrome, in the study of the walking characteristics of
post-stroke patients, and those with Parkinson’s disease. The
research results can be useful in planning and evaluating the
effectiveness of rehabilitation measures within various FT
programs [3, 6, 7, 19].

Analysis of motor disorders peculiarities in MS and
assessment of non-drug correction and rehabilitation procedures
impact will help to form new approaches in studying the
motor disorders mechanisms expand diagnostic capabilities
and optimize FT programs, which determines the relevance
of our study.

AIM

To analyze gait disorders in patients with multiple sclerosis
associated with increased skeletal muscle tone, which form
the anterior and posterior myofascial kinematic chain of the
leg and to carry out their non-drug correction.

MATERIAL AND METHODS
Analysis of the scientific and special resourses showed
that the anterior myofascial kinematic chain (AMKC) on the
lower limb runs along a spiral line, which is the union of the
longitudinal axes of the following muscles: gluteus maximus,
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biceps femoris, anterior tibialis muscle, big toe long and short
extensors of the corresponding lower extremity. It is responsible
for the formation and maintenance of foot arch.

Posterior (dorsal) AMKC passes along the spiral axes of
the tensioner of thigh broad fascia, popliteal muscle, posterior
tibialis muscle, long and short big toe flexors on the left and
right lower limb [5, 11, 12]. The muscles of this AMKC prevent
valgus (deviation of the foot outward) foot deformity.

The analysis of walking features was performed in 95
patients with MS using the method of computer podography
on the instrumental complex “DIERS FAMUS” (Germany).
The precise, this high-frequency measurement technology
allows to analyze pressure distribution on the human foot while
standing or while walking as well as to perform stabilographic
and myotonometry.

The study performed visual diagnosis of optimal statics,
manual testing and bilateral stabilography. Stabilographic
examination was performed in two stages: in the “American”
rack with the patient standing still (Figure la), and with
closed eyes for 50 s each stage (Figure 1b).

Anthropometric study is supplemented by
electroneuromyography (ENMG) study using the device
“Neuro-EMG-Micro” (Russia).

The muscles involved in tibia myofascial kinematic chains
were examined. All participants were divided into two groups
depending on disability degree according to Kurtzke scale
and results of neurological examination, and disease severity
was assessed according to FS and EDSS scales.
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The general characteristics of patients groups by sex, age,
disease duration, neurological deficit severity and disability
(according to FS, EDSS scales) are presented in table 1.

Disability of patients on the EDSS scale ranged from 3 to
6 points. All patients were diagnosed with MS (according to
McDonald’s criteria), according to disease relapsing-remitting
type (outside the exacerbation stage). There were no severe
cognitive impairments.

Depending on muscle hypertonia severity in tibia MFKC,
all patients were divided into two groups according to the
Ashworth scale: the first group with mild spasticity (1 to 1+
points); the second group with pronounced spasticity (2 or
more points). Patients with increased MFKC muscle tone
were included in a separate third group of 22 people (10
male and 12 female aged 33 to 49 years). The control group
involved 52 healthy volunteers (18 men, 34 women aged 20
to 57 years).

All patients received non-drug correction in the form
of local cryotherapy. In patients with increased muscle tone
in the muscles of tibia MFKC there was prescribed local
cryotherapy course to correct these disorders [2]. This method
gives a pronounced positive effect and good hypothermia
tolerance, even with high-multiplicity and long-term use. It
has no contraindications, which is certainly important for
this group of patients.

Patients who received medical correction underwent a
comprehensive neurological and neuropsychophysiological
examination:
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Figure 1a, 1b. Scheme of analysis page of computer static (a) and dynamic (b) stabilogram with the help of “DIERS FAMUS” program (Germany)
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Table 1. The characteristics of patients groups neurological status

Non-medicinal Correction of Motor Disorders of the Valley of the Foot in Multiple Sclerosis

Indicators 1 group 1l group 11l group p
Number of persons, male/female 9(5/4) 7(3/4) 22(10/12)
Age, years 41+6.0 4148.0 38+8.0
MS disease duration, years 6.9+4.6 7£2.0
EDSS, point 3.4+0.5 4.940.8 5.0+0.8 <0.001
Pyramidal system lesions, point in FS scale 24+0.7 29+0.4 29403
Cerebellar system lesions, point in FS scale 1.9+0.6 3.1£0.7 3.2+0.8 <0.002
Muscle spasticity of left leg 0.9+0.4 2.1+0.7 2.2+0.7 <0.002
Muscle spasticity of right leg 1.240.3 1.540.5 1.740.5

1) neurological status and disability severity were assessed
according to FS and EDSS scales (Kurtzke J., 1983);

2) to assess spasticity (quantitative assessment of muscle
tone changes) there was used the Ashworth scale;

3) life quality was assessed using a questionnaire
SE-36 [10];

4) for health state self-assessment were used visual-analog
scale data (VAS) EuroQol;

5) lesions in plantar pressure distribution were determined
using the podography method. The measurement was performed
using Emed-at 25 system platform (Novel, Munich, Germany),
frequency 25 Hz, sensor density — 2 sensors/cm?”. There was
used the “first step” protocol with 5 measurements for left
and right foot. Measurements were performed before and
after physical therapy course.

The analysis was performed on the following parameters:
contact time (ms), peak and average pressure (kPa), maximum
force (in% to body weight), integrals “pressure-time” (kPa-s™)
and “force-time” (in% to body weight-s). Software developed

by Novel was used to store and analyze anamnesis data,
EDSS and FS assessment results, foot examination results,
quantitative data, calculated pressure distribution parameters
and determination of foot anatomical areas.

Neurological status, muscle tone were assessed before and
after PT course with selected exercise frequency for muscle
relaxation (1 month), podographic examination was performed
twice: before and after PT course. One-way ANOVA analysis
was used to compare indicators between groups.

RESULTS AND DISCUSSION

Table 2 shows significant differences in the pressure
distribution parameters for two groups of patients with
MS in comparison with the plantar pressure distribution
parameters of the control group.Based on the comparison
of the obtained data of the plantar pressure distribution two
groups the following description of the walking biomechanics
of patients with MS with different disability degrees can be
given:

Table 2. Characteristics of the plantar pressure distribution in groups of patients with EDSS <1.5 (n = 34) and EDSS> 1.5 (n=61) vs control group (p <0.05)

Indicators Foot segment EDSS<1,5 EDSS>1,5 G
Heel 292+108 260+110 334480
Peak pressure, kPa MH*2 321+144 270494 365+132
MH3 305+136 266+103 349+111
Average pressure, kPa Heel 141435 13139
! MH2 150+41 139+38
Heel 67+15 62+18 7611
Maximum force, % to body weight Midfoot 20£12 17412 19+7,0
MH2 24+6,0 2146,0 25+6,0
MH2 148+70 134+52 130+46
Integral «pressure-time» kPa-s-1 MH5 77463 95290 82+64
2nd toe 61+41 1777 47430
Integral «force-time», % to body weight-s-1 2nd toe 2+1,0 2+2,0 8+5,0
Xfc contact, ms MH5 849+197 915+301 690+100
. _— MH5 73+9,0 7549,0 74+6,0
Contact time, % to rolling time ond to 6415 66418 57414
MH1 17+8,0 1510 19+6,0
. MH4 11+4,0 9+5,0 12+4
Contact start, % to rolling time WHS 14460 1216 1324
2nd toe 37+15 3317 43+13
Contact area. am? Midfoot 25+10 22+10 27440
! 2nd toe 4+1,0 4+2,0 4+1,0

Note. * MH i the head of the corresponding metatarsal foot bone.
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1. The patients gait with a minimum disability degree
(EDSS<1.5) is practically the same with healthy patients gait.

2. Patients with moderate neurological deficit is characterized
by gait slowing, as parameters that characterize the contact
time show. In addition, the load on the heel and central
metatarsal heads is reduced.

A group of patients with increased MFKC muscle tone
had a cryotherapy course treatment. The initial cryotherapy
multiplicity for the whole patients group was 3 times a day (low
initial multiplicity is associated with the theoretical possibility of
muscle weakness and other side effects described in the literature
[2]. The multiplicity was determined taking into account that
spasticity could compensate lower extremities paresis, and each
case needed to find a balance between muscle weakness and
spasticity, giving possibility to maximize motor function.

In the treatment of the third group patients, the effective
local cryotherapy frequency, having clinical effect, was 10
sessions. Using this multiplicity, spasticity almost disappeared
without increasing muscle weakness.

Based on provided PT, neurological symptoms severity
according to FS scale and disability severity according to EDSS
scale before and after treatment had positive changes.

In the group of examined patients, an increase in mild
muscle tone (up to 2 points) was observed in 9 patients,
which corresponds to 56% of cases, severe spasticity (2 >
points) — in 7 patients (44%) before treatment. After PT, the
proportion of patients with severe spasticity decreased to only
1.0%, 5 of which had no spasticity on both legs after the PT
course, that is 5.3% of total patients number, and 2 > points
spasticity was observed in only 3 people (6.0%).

The data analysis of the visual-analog scale (VAS) EuroQol,
according to which patients carried out health self-assessment,
revealed a significant mean score improvement after 2 months
of PT (from 4.88 to 1.82 points), indicating an improvement
of patients subjective well-being perception.

All patients who received local cryotherapy underwent a
podographic examination before and after the PT course. The
main survey task was to evaluate the PT program effectiveness
using this method.

At the initial stage, the main significant pressure distribution
parameters in the compared groups before PT were analyzed
(Table 3).

The main differences in pressure distribution parameters
between I group patients compared to II group data before
PT were as follows:

1. Contact time is much lower.

2. Peak and average pressure, as well as the maximum
force in the heel is much higher.

3. The integrals “pressure-time” and “force-time” in the area of
the 1st, 2nd and 3rd heads of the metatarsal foot bones are much
lower; the “force-time” integral is lower for the whole foot.

In the second stage of the study, an analysis of muscle
relaxation exercise effect on patients in each group was
performed. Table 4 shows the pressure distribution parameters
in the I group before and after PT.

In the first group after PT there was observed:

1. Significant reduction of whole foot contact time, as well
as in almost all anatomical foot areas, except MH1 and toes
(i.e the body weight transfer speed increased significantly
after treatment.)

2. Significant reduction of the maximum force and the
integral “force-time” under the foot; integrals “pressure-time”
and “force-time” under the second and lateral surfaces of
fingers; integral “pressure-time” under the heel, which can
be explained by contact time decrease between the foot and
the surface of the toes while walking.

Pressure distribution parameters in the second group
before and after treatment are given in table 5

In the II group after PT there was a decrease in maximum
force both under the whole foot and the heel, as well as
a probable “force-time” integral increase under 2 and 3
metatarsal heads.

Pictures of plantar pressure distribution in the compared
groups are presented in Figure 2.

The diagrams show that the time of contact before PT
was higher compared to the group of healthy individuals,
after the PT given indicator decreased significantly and
approached the average indicators of healthy volunteers.

Table 3. Significant differences in the parameters of plantar pressure distribution before physical therapy (p <0.001)

Indicators Foot segments | group 1l group
Peak pressure, kPa Lateral part of heel 25671 216x77
' Medial part of midfoot 78+42 53433
Average pressure, kPa Heel 144433 122439
Maximum force, % to body weight 2r|1-|§$(l)e 75;5 6230
MH1 105262 157+118
Integral «pressure-time» kPa-s-1 MH 2 125436 155167
MH 3 127439 161+54
Foot 92+16 10819
. . MH1 945 1318
Integral «force-time», % to body weight-s-1 MH2 1083 1316
MH 3 1244 14+4
(ontact time, ms Foot 1079161 1390+355

Note. * MH is the head of the corresponding metatarsal foot bone.
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Table 4. Characteristics of pressure distribution in different parts of the foot in first group patients before and after physical therapy

Non-medicinal Correction of Motor Disorders of the Valley of the Foot in Multiple Sclerosis

Indicators Foot segments 1 group 11 group P
Maximum force, % to body weight Foot 12745 12345 <0.001
Heel 117+40 102431 <0.01
Integral «pressure-time», kPa-s-1 2nd toe 78461 54+25 <0.001
3d, 4th, 5th toes 74£74 50+42 <0.01
Foot 92+16 83+13 <0.005
Integral «force-time, % to body weight-s-1 2nd toe 2+1 2+1 <0.005
3d, 4th, 5th toes 343 2+1 <0.005
Foot 1079+161 1017+138 <0.005
Heel 746150 681+124 <0.005
Midfoot 698158 616142 <0.001
(ontact time, ms MH2 851141 793+£109 <0.005
MH3 886147 8224119 <0.005
MH4 886144 815112 <0.001
MH5 806152 735110 <0.005
Note. * MH is the head of the corresponding metatarsal foot bone.
Table 5. Podometric parameters characteristics in the second group before and after physical therapy course
Indicators Foot segments 1 group 1l group P
Foot 126£10 118+9 <0.001
Maximum force, % to body weight
Heel 60+20 4614 <0.01
) _ MH2 1346 18+8 <0.005
Integral «force-time», % to body weight-s-1
MH3 14+4 1845 <0.005

Note. * MH is the head of the corresponding metatarsal foot bone.
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Figure 2. General pictures of plantar pressure distribution before and after physical
therapy.

Peak pressure diagrams before and after PT showed a peak
pressure decrease under all foot areas compared with the
average indicators of healthy volunteers; these indicators
did not change significantly after PT course.

CONCLUSION

1. The computer podography method is an objective method
of assessing movement disorders degree in MS, which allows
to obtain quantitative and qualitative walking characteristics.

Sensitive parameters of pressure distribution, observed in
patients with MS, are peak and average pressure indicators, the
maximum force under the central metatarsal heads, and also
contact time with proper foot parts. Patients with moderate
neurological deficits (EDSS> 1.5) are characterized by increased
contact time (decreased walking speed), decreased pressure
under the heel and central metatarsal heads. The main walking
parameters in patients with minimal disability (EDSS<1,5)
according to podography did not differ significantly from
those in healthy individuals.

2.'The local cryotherapy use for patients with MS probably
provides a decrease in muscle tone (approximately by one point
according to Ashworth scale). At the same time in patients
with mild spasticity degree increase in walking speed is noted.
In the group with a pronounced muscle tone increase there
was achieved a significant spasticity reduction, clinically and
podographically confirmed (a significant pressure increase in
the second and third metatarsal heads). At the same time, the
walking speed did not change, most likely due to the greater
severity of paresis, coordination and sensory disorders and, in
general, with a greater impact of organic lesions in this disease.
As aresult, the quality of patients life has improved.

3. Taking into account that after spasticity correction
ataxia took one of the leading places in motor disorders list,
it can be concluded that the antispastic exercise providing
is only a part of a comprehensive PT in patients with high
disability degree MS.
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Possibilities of Complex Rehabilitation of Patients with Type 2
Diabetes and Concomitant Chronic Pancreatitis in Ambulatory Practice

Mozliwosci kompleksowej rehabilitacji pacjentow z cukrzyca typu 2
i wspotwystepujacym przewlektym zapaleniem trzustki w praktyce
ambulatoryjnej
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SUMMARY

Introduction: An important place in the formation of the rehabilitation program is occupied by non-drug methods, such as physiotherapy,
reflexology, spa treatment, the use of which improves the effectiveness of correction of complications, reduces drug load, allows to achieve
sustainable compensation for diabetes and chronic pancreatitis (CP), and also improves life quality suffering from such comorbidity.

Aim: to investigate the effectiveness of the use of acupuncture in the complex rehabilitation of patients with type 2 diabetes in combination
with chronic pancreatitis based on an assessment of the quality of life (QOL) and clinical parameters.

Material and Methods: 60 patients with type 2 diabetes in combination with CP were examined and divided into 2 groups. The average
age of the patients was (52.86+0.83) years. Control group — 15 healthy persons. To evaluate QOL, a questionnaire was interviewed using the
SF-36 questionnaire in treatment dynamics. All patients with type 2 diabetes in combination with CP received adequate conventional therapy.
In addition to the treatment, the patients of group Il received the acupuncture course according to the methodology, which was formed on
the basis of the experience of the Kyiv School of reflexology (EL Macheret et al.) and the Beijing School (Kong Lin).

Results: Faecal a-elastase levels increased by 14.9% in group 1, by 25.6% in group 2, blood glucose decreased by 9.2% in group 1 and
by 19.5% in group 2, HbA1c level — by 4.9% in Group 1 and by 12.2% in Group 2, changes in coprogram parameters in points — by 24.5%
in Group 1and by 55.2% in Group 2. According to the SF-36 scales, there was a positive dynamics of quality of life in patients of both groups.
In group 2, there was a more significant positive trend in the total indicator of mental status (increased by 17.75% (p <0.001) versus 8.71%
(p <0.005) in the group 1, respectively) and physical status (increased by 2.59% ( p <0.05) versus 7.19% (p <0.05)).

Conclusions: Improved exocrine and endocrine functions of the pancreas, as well as improved quality of life in patients treated with a course
of acupuncture increase the efficiency of complex rehabilitation of patients with type 2 diabetes in combination with CP was found.

Key words: Diabetes mellitus, rehabilitation, reflexotherapy, chronic pancreatitis

STRESZCZENIE

Wstep: Wazne miejsce w ksztattowaniu programu rehabilitacji zajmuja metody niefarmakologiczne, takie jak fizjoterapia, refleksologia oraz
lecznictwo uzdrowiskowe, ktdrych zastosowanie poprawia skuteczno$¢ leczenia powiktan, zmniejsza obciazenie lekami, pozwala na uzyskanie
trwatego wyréwnania cukrzycy i przewlektego zapalenia trzustki, a takze poprawia jakos¢ zycia pacjentéw.

Cel: Zbadanie skutecznosci stosowania akupunktury w kompleksowej rehabilitacji pacjentéw z cukrzyca typu 2 z wspétwystepujacym prze-
wlektym zapaleniem trzustki na podstawie oceny jakosci zycia (QoL) i parametréw klinicznych.

Materiati metody: Do badania wtaczono 60 chorych z cukrzyca typu 2 i przewlektym zapaleniem trzustki, ktdrych podzielono na dwie grupy.
Sredni wiek pacjentow wynosit 52,86 + 0,83 lat. Grupa kontrolna stanowita 15 zdrowych osob. Aby oceni¢ QoL wykorzystano kwestionariusz
SF-36 w kontekscie zmian w leczeniu. Wszyscy chorzy na cukrzyce typu 2 w skojarzeniu z przewlektym zapaleniem trzustki otrzymali odpo-
wiednig terapie standardowa. Oprécz wspomnianego leczenia pacjenci z grupy 2 poddani byli kursowi akupunktury wedtug metodologii, ktdra
powstata na bazie doswiadczen Kijowskiej Szkoty Refleksologii (EL Macheret i wsp.) oraz Szkoty Pekirskiej (Kong Lin).

Wyniki: Stezenie a-elastazy w kale wzrosto 0 14,9% w grupie 1, a 0 25,6% — w grupie 2. Stezenie glukozy we krwi spadfo 0 9,2% w gru-
pie 1,0 19,5% — w grupie 2, poziom HbA1c — 0 4,9% w grupie 1, a 0 12,2% — w grupie 2, a zmiany parametréw koprogramu w punktach
—024,5% w grupie 1, 0 55,2% — w grupie 2. W kwestionariuszu SF-36 stwierdzono pozytywna zmiane jakosci zycia pacjentéw z obu grup.
W grupie 2 wystapit bardziej istotny pozytywny trend w zakresie ogéInego stanu psychicznego (wzrost, odpowiednio, 0 17,75% [p < 0,001]
wobec 8,71% [p < 0,005] w grupie 1) oraz stanu fizycznego (wzrost 0 2,59% [p < 0,05] wobec 7,19% [p < 0,05]).
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Whioski: Stwierdzono poprawe funkcji zewnatrzwydzielniczych i wewnatrzwydzielniczych trzustki, a takze poprawe jakosci zycia u pacjen-
tow leczonych metodg akupunktury, co zwigkszato skutecznos¢ kompleksowej rehabilitacji chorych na cukrzyce typu 2 z wspétwystepujacym

przewlektym zapaleniem trzustki.

Stowa kluczowe: cukrzyca, rehabilitacja, refleksoterapia, przewlekfe zapalenie trzustki

INTRODUCTION

A significant number of complications of type 2 diabetes
mellitus due to the formation of macro- and microangiopathies,
the lifetime use of diabetes medications, the development in
some patients of allergic reactions, and also the adherence of
chronic pancreatitis (CP) with pancreatic exocrine insuciency
often substantially limit the prescription of conventional
medication to such patients [1-4]. It necessitates continuous
comprehensive medical rehabilitation which should include
diet therapy, phytotherapy, therapeutic physical training and
requires the development of new effective techniques. An
important place in the formation of the rehabilitation program
is occupied by non-drug methods, such as physiotherapy,
reflexology, spa treatment the use of which improves the
effectiveness of correction of complications, reduces drug
load, allows to achieve sustainable compensation for diabetes
and CP, and also improves life quality, suffering from such
comorbidity.

Diet therapy which is the basis of life-long comprehensive
rehabilitation of patients with diabetes, aims to normalize
body weight and reduce nutritional load while providing the
patient’s body with the necessary nutrients [5, 6].

Recently, there has been a real renaissance of the use of
reflexology methods, in particular acupuncture or classical
acupuncture (CA) the basis of which is the influence of
different strength, nature, and duration of irritation caused
by the introduction of needles into acupuncture points on
the body surface with therapeutic purposes. Theories that
seek to explain the effect of CA include tissue therapy theory,
the chemical-humoral-neural concept of J. Omura, electrical
theory, bioelectric and information-electrical theories of
Yu.P. Lymanskyi, but the most integrative and well-grounded
by scientific data is the neuroreflex theory. Reflexotherapy
begins with stimulation of the receptor apparatus in the AP,
and it triggers a cascade of neurohumoral responses of the
peripheral, segmental, and supra-segmental levels of the
nervous system. The effects of acupuncture include general
(increasing general nonspecific resistance to various stressors,
increasing immunity, etc.) and specific effects on a particular
organ or system. The latter is based on the phenomenon of
convergence of afferent pathways on common neuronal elements,
providing mutual switching of multimodal information of both
somatic and visceral systems on the basis of the metameric-
segmental organization and forming an integrated image
of the information under the influence of which adaptive
efferent organism programs are activated.

Past medical experience and current scientific evidence
[7, 8] suggest the feasibility of using CA for type 2 diabetes
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and CP, especially when patients are in the phase of sub- and
compensation of carbohydrate metabolism unstable and
persistent remission of CP and administered under primary
care. In some cases, it is possible to reduce or normalize blood
sugar, and in others - to reduce concomitant disorders such as
pain, phenomena of decrease in motor and sensory functions
of different parts of the body due to diabetic polyneuropathy,
CNS seizure, etc.

The main effects of classical acupuncture are analgesic,
antispasmodic, vasoactive, neuroadaptive, antispasmodic,
adaptive-trophic, desensitizing, etc. The effect of CA on blood
sugar has been confirmed by many researchers. Moreover,
the decrease in blood sugar is probably explained by the
stimulating effect of CA first of all on the pancreas. It is
evidenced by the fact that most of the most effective empirically
established points are in metamers that have certain innervative
connections with the pancreas: VB29; F13; V43, V41, V20,
V23, V17, V26, V28, V29. Other points V31-34, V36; RP6;
R5; C6; Gl4; T26, T25; J24 create a common background
for influencing local and segmental AP. Therefore, selecting
acupuncture points reflexologist includes 2-3 AP along the
paravertebral lines in the lower thoracic department and
2-3 - distant. For example, V17 (2), RP6 (2) or T6, V20 (2),
R5(2), 0rJ24,V23 (2), GI4 (2), etc. Usually, the II variant of
the braking method used but it is possible to use combined
techniques: AP in the back and abdomen - tonic (II variant),
distant - inhibit. At the same time, it is possible to influence
AP of the ears: pancreas, glands of internal secretion, etc.
Treatment coursework is 10-15 sessions per course. As a
result of treatment, it is important to repeat 2-3 courses or
conduct supportive sessions. The effectiveness of the use
of CA techniques for diabetes in comorbidity with CP in
medical practitioners is not in doubt, since there is large
empiricism, however, it requires scientific substantiation
to obtain the evidence base for the feasibility of their rapid
implementation to protocol comprehensive rehabilitation of
patients with diabetes. It was the motive for this study.

Johnston Michael E and other scientists refer to the wide
variety of acupuncture effects, derived from published literature,
they also suggest researchers find the key factors that produce
variability across the studies in such situations. Some examples
that involve patients include differences in the length of
illness, the severity of illness, and comorbidities. Clinic-based
examples include differences in clinician experience and skill,
treatment length, and treatment regiment. They hope that
a formal conversation about these processes will produce
a consensus about the best possible standard approach to
alternative medicine [9, 10].



The health-related quality of life of patients with type 2
diabetes has been studied using the SF-36 questionnaire in
many countries, such as the United States, Germany, and
others [11].

AIM

To investigate the effectiveness of the use of acupuncture in
the complex rehabilitation of patients with type 2 diabetes in
combination with chronic pancreatitis based on an assessment
of the quality of life and clinical parameters.

MATERIAL AND METHODS

We examined 60 patients with type 2 diabetes mellitus
with CP who were undergoing inpatient treatment in the
therapeutic department of Ternopil City Clinical Hospital No.
2. The comparison group consisted of 15 healthy volunteers.
Patients’ age ranged from 25 to 65 years. The average age of
the patients was (52.86 + 0.83) years. The mean duration of
diabetes was (10.9610.39) years, CP - (5.48+0.27) years. The
control group consisted of 15 healthy individuals who had no
health complaints. Patients with type 2 diabetes were divided
into 2 groups: Group 1-30 patients with type 2 diabetes in
combination with CP without clinically pronounced lower
extremity angiopathy (LEA); Group 2-30 patients with type
2 diabetes in combination with CP with clinically significant
LEA. Diagnosis of diabetes was verified according to protocol
No. 1118 0£21.12.2012 on the basis of medical history, clinical
manifestations - the presence of hyperglycemia according to
laboratory examinations of glucose level fasting by glucose
oxidase method, norm - 3.5-5.5 mmol/l and of glycosylated
hemoglobin (HbA1) using an ion-exchange chromatography
method on a Humalyzer 2000 biochemical semiautomatic
device, using a kit for the rapid determination of HbA1 by
ion-exchange chromatography, norm - 4-6% in the blood. The
diagnosis of CP was verified on the basis of protocol No. 638
0£10.09.2014. To assess the pancreatic exocrine insufficiency
in accordance with order No. 638 of 10.09.2014, the Ministry
of Health of Ukraine used a non-invasive determination of the
level of fecal pancreatic elastase-1 by enzyme immunoassay.
Quality of life was determined using the SF-36 questionnaire
in treatment dynamics. Rheovasography was performed
before and after treatment. The data obtained were statistically
processed using Microsoft Excel and Statistica-6.0. The
arithmetic mean values (M) were calculated with the mean
square error (m). Hypothesis testing the difference between
the two means (p) was performed using the Mann-Whitney
U-test. The results were considered significant at the level of
their statistical significance p <0.05.

All patients with type 2 diabetes mellitus in combination
with CP received adequate conventional therapy (CT) in
accordance with the protocol of the Ministry of Health of
Ukraine 21.12.2012 No.1118 and No.638 of 10.09.2014,
which included normotrophic sugar-lowering diet constantly,
metformin and pure pancreatin enzymes in personalized
doses, on-demand - antispasmodics, proton pump inhibitors,
and prokinetics. In addition to the treatment, the patients of
group 2 received the CA course according to the methodology,
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which was formed on the basis of the experience of the Kyiv
School (EL Macheret, etc.) and the Beijing School (Kong Lin),
which included 11 sessions: 1st session — G4, E36 - inhibiting
for 20 min; 2nd session — V41 - inhibiting for 20 min; 3rd
session — V43, V17 - excitation lasting 2 min; 4th session - AT
brain and software — inhibiting 20 min; 5th session - V28,
Z13 - inhibiting for 20 min; 6th session — V26 - inhibiting
for 20 min; 7th session — Rp6, V36, AT brain, glands inside
secretion — excitation for 2 min; 8th session - E3, V20 -
inhibiting for 20 min; 9th session — V41, E33 - inhibiting for
20 min; 10th sessions - V17, AT brain - inhibition for of 20
min; 11th session — G11, E36 - inhibiting for 20 min.

The parametric distribution used Student’s t test (t-test).
For the populations whose distribution differed from the
“normal’, nonparametric tests were used: to compare two
independent samples of the Mann-Whitney U-test.

RESULTS AND DISCUSSIONS

In the study of the effectiveness of therapy programs
on the dynamics of indicators of exocrine and endocrine
function, the results are shown in Table 1.

Positive dynamics of indicators were found in both groups
of patients after treatment, but the degree of their severity
differed in these groups. Improved exocrine and endocrine
functions of the pancreas were found: fecal a-elastase increased
by 14.9% in group 1 and by 25.6% in group 2, blood glucose
decreased by 9.2% in group 1 and by 19.5% in group 2, HbAlc
level by 4.9% in group 1 and by 12.2% in group 2, and changes
in coprogram parameters in points — by 24.5% in group 1
and by 55.2% in group 2. Therefore, a statistically significant
improvement of outcomes in group 2 patients with group 1
(p<0.05) was observed, which indicates the effectiveness of
the use of the CA course in patients with diabetes and CP
according to the proposed regimen. After comprehensive
treatment, a decrease in the severity of clinical manifestations
of LEA in both groups was detected, but more significantly
the treatment affected patients in group 2. In both groups, the
dynamics of reduction of the hairline at the lower extremities,
thickening, fungal nail damage, thinning of subcutaneous
tissue, intermittent lameness were insignificant. Positive
dynamics were observed in examination of extremity skin
temperature, time of capillary filling test, lifting test time,
aa.dorsales pedis pulsation and ankle-brachial index. In this
case, the detected dynamics were more significant in patients
of group 2, where in addition to the conventional treatment
they included a course of CA. After treatment, the blood
supply to the shins, according to rheovasography, in patients
of group 1 with a combination of diabetes and CP increased
by 2.28% (p>0.05), and to the feet — by 4.79% (p<0.05).
The blood supply to the shins significantly increased after
treatment by 7.76% (p<0.001) in group 2 and to the feet by
9.13% (p<0.01).

According to the scales positive dynamics were observed
in patients of both groups. The exceptions were the Physical
Functioning (PF) index in group 1, which did not change, and
Bodily pain (BP) index, which increased by 0.2%, which is not
statistically significant. The role-physical Functioning (RP)
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Table 1. Dynamics of endocrine and exocrine function of the pancreas in type 2 diabetes patients with concomitant CP under the influence of investigated

therapy programs.
: Comparison group
evaluat::: I;? :::ncreatic EERie ) Ao b=
function Control (n=15) Before After Before After
treatment treatment treatment treatment
12,11+ 122,74+
20731 97,84+ 2,16 97,50+ 3,35
a-elastase, g/g 212 3,17 *p<0,05 3,30 *p<0,05
*0<0,05 %0 <0,05
8,12+ 7,19+
5,15+ 8,93+ 0,26 8,93+ 0,25
Blood glucose, mmol/I 0,33 0,46 *5<0,05 0,43 *5<0,05
00,05 %0 £0,05
7,39+ 6,94+
40+ 777+ 0,26 7,90+ 0,18
0 7 7 I 7 1
HbATG, % 0,25 0,32 %5<0,05 0,33 %0<0,05
**0<0,05 6% <0,05
346+ 2,08+
. 0,98+ 4,58+ 0,19 4,64+ 0,18
Coprogram, points 0,20 0,18 *p<0,05 0,21 *p<0,05
**0<0,05 6% 20,05

Notes: 1. * p - the credibility of difference compared to such indicators of the control group;

2.** p - the credibility of the difference of indicators in comparison with those of their group before treatment;
3.***p - the credibility of the difference compared to such indicators of patients of 1 group after treatment.

index increased significantly by 0.7%. The validity of changes
in all scales confirmed in group 2, for example, PF increased
by 5.73%, BP - by 2.27%, and RP - by 12.16%. In a complex
assessment of QOL in patients of group 1 significantly
increased the indicator of Mental Health (MH) by 8.71%
(p<0.005), and Physical Health (PH) - by 7.19% (p<0.05).
The dynamics of MH in patients in group 2 were more
significant and increased by 17.75% compared to the same
before treatment (p<0.001). The increase in indicator of
PH was less pronounced and amounted to 2.59% (p<0.05)
compared to the same before treatment in patients in group
2. The General Health (GH) index in group 1 improved by
4.78% and in Group 2 - by 17.02%. Group 2 showed the
best positive dynamics of the Vitality (VT) index, which
increased by 27.48%, compared to 12.09% in Group 1. The
highest increase in group 1 reached the Social Functioning
(SF) index, having increased by 12,62% against 11,76% in
patients of group 2. Role Emotional (RE) and Mental Health
(MH) indexes increased by 5.1% and 6.72% in group 1, and
by 25.0% and 17.5% in group 2.

Thus, it was found that the use of CA in the complex
treatment of patients with type 2 diabetes in combination
with CP, as well as those with concomitant LEA had a positive
effect on QOL. The dynamics of all the parameters of the
SF-36 questionnaire scales were more significant in patients
with type 2 diabetes and CP with concomitant LEA, whose
complex management program used CA according to the
proposed method.

CONCLUSIONS

1. The inclusion of a course of classical acupuncture by the
proposed method in the comprehensive management of
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patients with type 2 diabetes in combination with CP (gro-
up 1) contributed to the higher effectiveness of conventio-
nal therapy (group 2) to improve exocrine and endocrine
pancreatic function: fecal a-elastase levels increased by
14.9% in group 1 and by 25.6% in group 2, blood glucose
decreased by 9.2% in group 1 and by 19.5% in group 2,
HbA c level decreased by 4.9% in Group 1 and by 12.2%
in Group 2, changes in coprogram parameters in points
were improved by 24.5% in Group 1 and by 55.2% in
Group 2.

2. Complex treatment with the use of classical acupuncture
led to a more significant dynamics of clinical and labo-
ratory parameters compared with the following groups
of conventional treatment: blood supply to the shins in-
creased by 7.76% (p<0.001) against 2.28% (p>0.05); blo-
od supply to the feet — by 9.13% (p<0.01) versus 4.79%
(p<0.05) according to rheovasography.

3. In a comprehensive assessment of the dynamics of quali-
ty of life it was found that in the group of patients with
type 2 diabetes and CP with lower extremity angiopathy,
who additionally received a course of CA, and there was
a more significant positive dynamics of the total indi-
cator of Mental Health increased by 17.75% (p<0.001)
against 8.71% (p<0.005), respectively and Physical he-
alth increased by 2.59% (p<0.05) compared with 7.19%
(p<0.05).
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pobytéw komercyjnych w wybranych zakladach lecznictwa uzdrowiskowego oraz bra¢ udzial w organizowanych przez
Stowarzyszenie konferencjach, warsztatach, konsultacjach.

Czlonkami Stowarzyszenia moga by¢ osoby fizyczne i prawne.

Czlonkostwo w Stowarzyszeniu dla 0séb fizycznych jest bezplatne, osoby prawne mogag zosta¢ czlonkami

Zapraszamy do wspdlnego dzialania zarowno pacjentow jak i firmy dzialajace w obszarze medycyny uzdro-

Prosimy o odwiedzenie strony Stowarzyszenia www.uzdrowiskowi.pl
na ktorej znajda Panstwo wiecej informacji oraz deklaracje przystapienia do Stowarzyszenia.

Zarzqd Polskiego Stowarzyszenia Pacjentow Uzdrowiskowych
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SUMMARY

Aim: The aim of the study is to improve the complex diagnostic algorithm of babesiosis by etiopathogenetic assessment of tick skin lesions
in vacationers of suburban resorts and tourists of Ukraine.

Material and Methods: In order to objectify the etiopathogenetic assessment of tick skin lesions in vacationers of suburban resorts and
tourists of Ukraine, animals affected by attacks of active stages of Ixodes, to determine their role as a componentin a comprehensive diagnostic
algorithm of babesiosis, we used a set of epidemic, epizootological, clinical and diagnostic measures. Skin lesions were considered acaroidal
only in cases when ticks from the superfamily Ixodoidea of the family /xodidea of the species Ixodes ricinus and Ixodes persulcatus (n=34),
Dermacentor marginatus and Dermacentor pictus (n=128) were detected on it or on the clothes of the bitten person. Ticks of the species Ixodes
ricinus, Ixodes persulcatus, Dermacentor marginatus and Dermacentor pictus were studied and photographed on an Olympus BX-41 microscope
(Japan) using a digital camera. The surveyed 64 people of both sexes, aged 17 to 68, belonged to different categories of vacationers or tourists
(organized, semi-organized, «savages»). The morphological material (skin with underlying soft tissues) was collected in cases of attacks of
Ixodes on pets (dogs), accompanying the owners on vacation, when it was possible. Microspecimens stained with hematoxylin and eosin,
picrofuxin according to van Gizon, according to Mallory were studied using an Olympus BX-41 microscope (Japan) with subsequent processing
with the Olympus DP-soft version 3.1 software.

Results: Climatotherapy is a popular treatment and prevention measure in the coordinate system «doctor-patient». This treatment method
is characterized by both positive health effects and negative consequences, among which are the development of such dangerous parasitic
disease as babesiosis. Etiopathogenetic assessment of tick skin lesions in vacationers of suburban resorts and tourists of Ukraine is animportant
component of a comprehensive diagnostic algorithm for babesiosis. Its objectification is based on the effective application of the data informative
potential on the cycle and period of development of one generation of carriers (imago), the specifics of active stages (differentiation into
three-host mites), habitat characteristics (shrubs, deciduous trees), seasonality (April-June, August-September), climatic zonation (temperate
climate of the forest-steppe), their ability to inoculate babesiosis pathogens into the body of warm-blooded vertebrates. Macroscopic and
microscopic features of the skin with underlying soft tissues at the sites of fixation and feeding of mites in susceptible to pathogens babesiosis
humans and animals depend on the duration of this damaging factor exposure.

Conclusions: Etiopathogenetic assessment of tick skin lesions in vacationers of suburban resorts and tourists of Ukraine is of great importance
in the diagnosis of babesiosis.

Key words: diagnostic algorithm, babesiosis, tick skin injuries, climatotherapy

STRESZCZENIE

Cel: Celem pracy byto udoskonalenie ztozonego algorytmu diagnostycznego babeszjozy poprzez ocene etiopatogenetyczna zmian skérnych
wywotanych przez kleszcze u wezasowiczéw podmiejskich kurortéw i turystéw na Ukrainie.

Materiat i metody: W celu zobiektywizowania oceny etiopatogenetycznej zmian skérnych wywotanych przez kleszcze u wezasowi-
6w podmiejskich kurortdw i turystéw na Ukrainie, zastosowano szereg metod epidemiologicznych, epizootologicznych, Klinicznych
i diagnostycznych. Dodatkowo okreslono znaczenie zwierzat dotknietych atakami aktywnych stadiéw Ixodes jako elementu ztozonego
algorytmu diagnostycznego babeszjozy. Zmiany skérne uznawano za wywotane przez kleszcze tylko w przypadkach, gdy na ciele lub na
ubraniu osoby ugryzionej wykryto kleszcze z nadrodziny Ixodoidea z rodziny Ixodes ricinus i Ixodes persulcatus (n = 34) oraz Dermacentor
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marginatus i Dermacentor pictus (n = 128). Kleszcze z gatunkow Ixodes ricinus, Ixodes persulcatus, Dermacentor marginatus i Dermacentor pictus
badano i fotografowano pod mikroskopem Olympus BX-41 (Japonia) przy uzyciu aparatu cyfrowego. Uzyskano dane od 64 oséb obojga ptci,
w wieku od 17 do 68 lat, nalezacych do réznych kategorii wezasowiczow lub turystow (zorganizowanych, pétzorganizowanych, ,dzikuséw”).
Materiat morfologiczny (skora z przylegajacymi tkankami migkkimi) pobierano takze w przypadkach atakow Ixodes na zwierzeta domowe
(psy), towarzyszace whascicielom na wakacjach. Prébki do badan mikroskopowych barwiono hematoksyling i eozyna oraz pikrofuksyng we-
dtug metody van Gizona oraz wedtug metody Mallory'ego, a nastepnie analizowano przy uzyciu mikroskopu Olympus BX-41 (Japonia), oraz
poddawano dalszej obréhce za pomocg oprogramowania Olympus DP-soft w wersji 3.1.

Wyniki: Klimatoterapia jest popularng metoda leczenia i profilaktyki w uktadzie ,lekarz-pacjent”. Ta metoda leczenia charakteryzuje sie za-
réwno pozytywnymi skutkami zdrowotnymi, jak i negatywnymi konsekwencjami, wsrdd ktdrych jest rozwéj tak groznej choroby pasozytniczej
jak babeszjoza. Ocena etiopatogenetyczna zmian skdrnych wywotanych przez kleszcze u wezasowiczéw podmiejskich kurortéw i turystéw na
Ukrainie jest waznym elementem kompleksowego algorytmu diagnostycznego babeszjozy. Jego obiektywizacja opiera sie na efektywnym
wykorzystaniu potencjatu informacyjnego danych o cyklu i okresie rozwoju jednego pokolenia nosicieli (imago), specyfice aktywnych stadiow
(cykl tréjzywicielowy), charakterystyce siedliska (krzewy, drzewa liciaste), sezonowosci (kwiecien-czerwie, sierpien-wrzesien), strefowosci
klimatycznej (klimat umiarkowany stepu lesnego) oraz ich zdoInos¢ do zaszczepiania patogendw babeszjozy do organizmu cieptokrwistych
kregowcow. Makroskopowe i mikroskopijne cechy skdry z przylegajacymi tkankami migkkimi w miejscach przyczepu i zerowania kleszczy u
ludzi i zwierzat podatnych na patogeny babeszjozy zalezq od czasu trwania ekspozycji na ten szkodliwy czynnik.

Whioski: Duze znaczenie w diagnostyce babeszjozy ma ocena etiopatogenetyczna zmian skérnych wywotanych przez kleszcze u wezasowi-

z6w podmiejskich kurortéw i turystéw na Ukrainie.

Stowa kluczowe: algorytm diagnostyczny, babeszjoza, zmiany skdrne wywotane przez kleszcze, klimatoterapia

INTRODUCTION

Recently, in Ukraine, climatotherapy has been widespread
and gaining popularity, in particular, in its north-eastern
regions [1, 2]. It is extremely important to use meteorological
conditions of the environment and climatic specifics in the
locations of permanent residence for health purposes [3].
In normal conditions of modern life, climatotherapy
has gone far beyond trips to special climatic resorts: it is
widely used at local bases, in suburban sanatoriums, rest
homes, scout camps, hiking, and trips to the country [1, 4].
Climatotherapy is one of the most important elements of
complex preventive measures. Unlike before, stay at climatic
resorts was recommended to patients with severe chronic
respiratory diseases (tuberculosis etc.), exhausted persons, and
patients with anemia, today climatotherapy is used in case of
cardiovascular pathology, psycho-neurological disorders, etc.
[2-6]. The tonic, toughening effect of climatotherapy is well
known [4]. Its role in increasing and normalizing metabolism,
muscle tone, improving blood composition, oxygen saturation,
optimizing a number of immunological parameters remains
undeniable [5]. Climatotherapy affects thermoregulatory
responses. It is worth noting that the training of physiological
mechanisms occurs not only under special measures, but
also in the case of complex procedures (climatotherapy and
hydrotherapy, thalassotherapy) [6]. Normalization of the
body’s reactivity, due to the influence of climatotherapy, is
the basis of high efficiency of spa treatment, its preventive
role [3]. A huge range of climatotherapy intensities creates
a corridor for individual measures and procedures for each
individual patient (from minimized exposure to fresh air,
sun, water to the so-called «freezing»). The role of suburban
climatotherapy, as a measure that does not require the use
of adaptive resources of the body (dosed aerotherapy,
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heliotherapy), differentiation of modes (gentle, tonic, and
training) is obvious. Suburban climatotherapy has a number
of clear medical, social, psychological prerogatives (prevents
weather dependence, stress associated with moving to unknown
places and divorce from family and relatives, does not require
psychoadaptation to another (unusual) or qualitatively new
structure (sanatorium) nutrition, drinking; rather low financial
cost, etc.) [1, 3, 5].

However, against the background of the positive health
moments, it is necessary to keep in mind certain elements
of danger, so to speak, climatotherapeutic losses of the
treatment method [1]. The latter are associated with a clear
seasonality of climatotherapy techniques (late spring, summer,
and early autumn), its naturally focused conditionality
(habitats of arthropods, including carriers of dangerous
viral, bacterial, parasitic (babesiosis) infections), orientation
to zones [7-9].

AIM

The aim of the study is to improve the complex diagnostic
algorithm of babesiosis by etiopathogenetic assessment of tick
skin lesions in vacationers of suburban resorts and tourists
of Ukraine.

MATERIAL AND METHODS

In order to objectify the etiopathogenetic assessment of tick
skin lesions in vacationers of suburban resorts and tourists of
Ukraine, animals affected by attacks of active stages of Ixodes,
to determine their role as a component in a comprehensive
diagnostic algorithm of babesiosis, we used a set of epidemic,
epizootological, clinical and diagnostic measures. Skin lesions
were considered acaroidal only in cases when ticks from the
superfamily Ixodoidea of the family Ixodidea of the species
Ixodes ricinus and Ixodes persulcatus (n=34), Dermacentor
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marginatus and Dermacentor pictus (n=128) were detected
on it or on the clothes of the bitten person.

Ticks of the species Ixodes ricinus, Ixodes persulcatus,
Dermacentor marginatus and Dermacentor pictus were
studied and photographed on an Olympus BX-41 microscope
(Japan) using a digital camera. The obtained results took into
account the informative potential of data on the development
cycle and period of one generation of carriers (imagoes), the
specifics of active stage attacks (differentiation into three-
host ticks), habitat characteristics (shrubs, deciduous trees
etc.), seasonality (April-June, August-September), climatic
zonation (temperate climate of the forest-steppe), their ability
to inoculate babesiosis pathogens into the body of warm-
blooded vertebrates.

The morphological material (skin with underlying soft
tissues) was collected in cases of attacks of Ixodes on pets (dogs),
accompanying the owners on vacation, when it was possible.
In this and other studies, the authors strictly adhered to the
requirements of current international and national documents
on bioethics. The surveyed 64 people of both sexes, aged 17 to
68, belonged to different categories of vacationers or tourists
(organized, semi-organized, «savages») (Table 1).

Table 1. Age gradation of persons, involved in the study

Age, years Number
17-19 3(4.69 %)
20-29 9 (14.06 %)
30-39 17 (26.56 %)
40-49 13(20.31%)
50-59 10 (15.63 %)
60-65 7(10.94 %)
> 65 5(7.81%)

The material was fixed in 10% aqueous formalin solution
on phosphate bufter (pH - 7.0-7.2). The compaction of tissues
fixed in formalin was achieved by conducting through alcohols
of increasing concentration, Nikiforov’s liquid (96% alcohol
and diethyl ether in a ratio of 1:1), chloroform and pouring
into paraffin. Serial sections 4-5x10°m thick were made
from the blocks for staining with hematoxylin and eosin,
picrofuxin according to van Gizon, according to Mallory.
Microspecimens were studied, using an Olympus BX-41
microscope (Japan) with subsequent processing with the
Olympus DP-soft version 3.1 software.

RESULTS AND DISCUSSION

As a result of the analysis of the initial data, it was
established that all of the surveyed persons were on organized
or unorganized recreation within the local or suburban
climatotherapy zones in Zhytomyr, Poltava, Sumy, Kharkiv
and Chernihiv regions. The chronological component clearly
coincided with the seasonal activity of Ixodes tick attacks, the
cycle and period of development of a particular generation
(imagoes). Anamnestically, each of the victims indicated the
originality and singularity of the bite (episode), its painlessness,
focused on the locus morbi under the conditions of blood
supply of this ixode.
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All respondents admitted to ignoring the warnings of
sanatorium specialists, owners of summer cottages about tick
danger (habitats), the use of personal protective equipment,
prevention of seasonal tick attacks. The interpretation of
causal relationships in the groups of respondents differed.
Respondents aged 17 to 19 noted that their injury was accidental
(personified, trying to hide from prying eyes). Respondents
aged 20-29 and 30-39 admitted to fulfilling a desire to take
part in a picnic in nature with new acquaintances. Individuals
aged 40 to 49 years and 50-59 years of age were exposed to
ticks in search of mushrooms, berries, trying to achieve
complete relaxation outside the room. A group of citizens
aged more than 60 could not clearly articulate the purpose
of their absence. The condition of pets accompanying their
owners on vacation caused concern, which increased with
the increase in the number of recorded ticks (from 1 to 4-5
ticks). According to the owners, appearance of a bloodsucker
in a pet was recorded for the first or second time.

Macroscopic examination of a fixation (skin) site and feeding
of the tick with blood revealed typical signs of irritation and
characteristic inflammatory reactions (such as dermatitis, mostly
erythematous). In response to the unbearable itching, both
among the affected vacationers and animals, there appeared
superficial scratches. The irritability of the integuments was
monovalent, related to a single primary (first episode) optional
stimulus. The mechanism of these dermatitis development in
some individuals (n=6) was similar to an allergic reaction in
response to sensitization of the body (contact form). In some
cases, despite the fact that the irritant acts on a limited area of
skin, sensitization spread to the marked fragment or whole
skin (n=1). The clinical picture depended on the nature of the
irritant, duration of exposure, possibly individual properties of
the skin. The victims showed expressive anxiety, irritability, and
concentration at the site of the bite. The latter coincided with the
areas of the most fragile, delicate skin with superficially located
branches of blood vessels. Chronologically (depending on the
time of a bite fixation) locus morbid was swollen, hyperemic,
hard to the touch, hot, red, sometimes deep red, with a drop of
lacquer blood. The inflammatory reaction in the vast majority of
observations was local, purely corresponding to the site of origin,
without a tendency to widespread peripheral dissemination.
In cases of delayed observation, a vesicular form of dermatitis
was recorded on the background of erythema. The blisters were
successively dried, corked, and combed by the animal to form
abrasions. Occasionally, local necrosis with small scabs and
ulcers was detected. Such foci healed fairly quickly, recovery
occurred without exacerbations (in the absence of factors of
influence or irritation).

In the cases of acute tick lesions of the skin with underlying
soft tissues caused by attacks of active stages of ticks, survey
microscopy revealed in epithelial layer moderate edematous,
degenerative and necrotic changes (Figurel). Damaged
epidermis desquamation was observed in single fields of view.
Moderate degenerative changes were also found in the skin
appendages located in dermis. There were degenerative and
necrotic changes, partial or complete ruptures of connective
tissue fibers in some fields of view (Figure 2-3). It was also
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found in dermis hemodynamic disorders represented by
blood vessels plethora, formation of diapedetic hemorrhages
in perivascular space (Figure 3). In blood vessels walls there
were noted moderate edematous changes of the layers and
endothelial cells desquamative-degenerative changes. Classical
microscopic feature of these cases was also the presence of diffuse,
moderately pronounced immune cells infiltration in epidermis,
dermis, and sometimes hypodermis (Figure 1-3).

In the cases of delayed tick damage of the skin with
underlying soft tissues caused by attacks of active stages of
ticks with the detection of arthropods a few days after the
attack survey microscopy revealed similar to previous cases,
but more pronounced general pathological processes.

Macroscopic and microscopic changes in the skin with
underlying soft tissues developed due to their mechanical
damage by the oral parts of the ticks and certain components
of their saliva [10]. The variability of the composition and
quality of saliva is due to the stages of physiological nutrition
of parasites, ensuring their adaptability to changes in the
conditions of fixation and nutrition [11, 12].

Figure 1. Edematous, degenerative, necrotic and desquamative changes in epithelial
layer. Edematous changes in dermis connective tissue fibers. Infiltration by immune
cells in epidermis and dermis. Stained with hematoxylin and eosin, x 400
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Figure 2. Edematous, degenerative, necrotic changes, ruptures of connective tissue fibers
in dermis. Immune cells infiltration. Stained with hematoxylin and eosin, x 400

Figure 3. Hemodynamic disorders in dermis. Degenerative, necrotic changes, ruptu-
res of connective tissue fibers. Infiltration by immune cells. Stained with hematoxylin
and eosin, x 400

CONCLUSIONS

Climatotherapy is a popular treatment and prevention
measure in the coordinate system «doctor-patient». This
treatment method is characterized by both positive health effects
and negative consequences, among which are the development
of such dangerous parasitic disease as babesiosis.

Etiopathogenetic assessment of tick skin lesions in vacationers
of suburban resorts and tourists of Ukraine is an important
component of a comprehensive diagnostic algorithm for
babesiosis. Its objectification is based on the effective application
of the data informative potential on the cycle and period of
development of one generation of carriers (imago), the specifics
of active stages (differentiation into three-host mites), habitat
characteristics (shrubs, deciduous trees), seasonality (April-June,
August-September), climatic zonation (temperate climate of the
forest-steppe), their ability to inoculate babesiosis pathogens
into the body of warm-blooded vertebrates.

Macroscopic and microscopic features of the skin with
underlying soft tissues at the sites of fixation and feeding of
mites in susceptible to pathogens babesiosis humans and animals
depend on the duration of this damaging factor exposure.
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W5srdd naturalnych Balneokosmetykow na bazie najsilniejszej na $wiecie wody siarczkowej pojawily si¢ dwie nowosci: Krem odmtladzajacy
pod oczy oraz Liftingujace serum do twarzy, szyi i dekoltu. Preparaty pochodzg z nowej serii odmladzajacej Balneokosmetykow
i przeznaczone sa do specjalistycznej pielegnacji skory z oznakami przedwczesnego starzenia sie.
Kosmetyki maja intensywne dzialanie przeciwzmarszczkowe i liftingujace.

Balneokosmetyki to unikalne potaczenie wyjatkowej mocy leczniczej wody siarczkowej

o najsilniejszym na $wiecie stezeniu substancji aktywnych z tradycyjnymi wlasciwosciami

naturalnych surowcéw i ekstraktow roslinnych. To kosmetyki pielegnacyjne, ktdre kultywuja prawdziwa ide¢ SPA: sanus per aquam - zdrowy przez

wodg. Kosmetyki s3 w 100% ekologiczne, pozbawione parabendw, silikonéw i sztucznych barwnikow.

Krem odmladzajacy pod oczy to kosmetyk dlugotrwale i intensywnie nawilzajacy skore,

poprawiajacy jej jedrnos¢ oraz elastycznosé.

Preparat pobudza synteze kolagenu i odnowe naskorka oraz tagodzi podraznienia. Doskonale pielegnuje dojrzalg skore wokét oczu,

czyniac ja miekka i pelng blasku. Kosmetyk skutecznie koryguje kurze tapki i zmarszczki, ktére spedzaja sen z powiek wielu kobietom.

Kompleksowe dzialanie i spektakularne efekty zapewnia unikalna formuta Elixiru: najsilniejsza na $wiecie, lecznicza woda siarczkowa

ze zrodla ,Malina’, MATRIXYL synthe’6°, kwas hialuronowy, olejek arganowy, witamina E oraz masto Shea.

Liftingujace serum do twarzy, szyi i dekoltu posiada silne dzialanie przeciwzmarszczkowe

i liftingujace. Kosmetyk to innowacyjna formuta

skladajgca sie z najsilniejszej na $wiecie leczniczej wody siarczkowej ze zrédta ,Malina’, MATRIXYL synthe’6®, kwasu hialuronowego

oraz witaminy C, ktéra sprawia, ze juz po miesigcu stosowania, skora staje si¢ wyraznie mlodsza, a zmarszczKki i linie zredukowane.

Serum intensywnie i dlugotrwale nawilza skore, czyniac ja aksamitng w dotyku i sprawiajac, ze odzyskuje ona jedrnos¢ i elastycznos$¢.

Dzigki skoncentrowanej formule, serum rozjasnia zmiany pigmentacyjne oraz wyréwnuje koloryt. Swietnie nadaje sie jako baza pod podklad.
Krem odmladzjacy pod oczy oraz Liftingujace serum do twarzy, szyi i dekoltu sa doskonate do specjalistycznej pielegnacji skory
z oznakami przedwczesnego starzenia si¢. Preparaty majg intensywne dziatanie przeciwzmarszczkowe, liftingujace i odmtadzajace.

Nowosci kupi¢ mozna w sklepie internetowym na stronie www.balneokosmetyki.pl,

w obiektach nalezacych do sieci "Malinowe Hotele" oraz dobrych aptekach i drogeriach.
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SUMMARY

Aim: To study the nutritional quality and its impact on the health of the students of higher education institutions.

Material and Methods: 647 students were interviewed. A questionnaire, which contains 17 questions and is aimed at studying the quality
of students’ nutrition, was created by authors. Experimental (EG, n = 60) and control (CG, n = 60) groups were formed. The EG included the
students whose diet was rational while studying, the (G included the students whose diet was irrational. The level of students’ health was
examined at the end of studying according to the methodology of professor G.L. Apanasenko.

Results: It was found that only 30.6% of students ate 3-4 times a day, 14.4% — twice a day, 49.8% did not follow any dietary regimen, and
7.9% of students would not eat breakfast at al 43.7% of male students and 53.3% of female students did not follow a dietary regimen at
all. A comparative analysis of the physical health of students of EG and CG showed that among both male and female students, the students
whose diet was rational had significantly better (p<0.001) level of health.

Conclusions: It was determined that the majority of students had low nutritional quality while studying: nutrition was irrational, incomplete,
and not varied. This does not contribute to a healthy lifestyle of modern students and can negatively affect the efficiency of their future
professional activities.

Key words: nutritional quality, health, students

STRESZCZENIE

Cel: Celem pracy byto zbadanie jakosci odzywiania i jej wptywu na stan zdrowia studentéw uczelni wyzszych.

Materiati metody: Dane uzyskano od 647 student6w. Autorzy stworzyli kwestionariusz zawierajacy 17 pytan, ktérego celem byto zbadanie
jakosci odzywiania studentdw. Wyrézniono dwie grupy: eksperymentalng (EG, n = 60) oraz kontrolng (CG, n = 60). Grupa EG obejmowata
studentdw, ktérych dieta byta racjonalna podczas nauki, a (G obejmowata studentdéw, ktrych dieta byta nieracjonalna. Na zakoriczenie nauki
zbadano stan zdrowia studentéw wedtug metodyki prof. G. L. Apanasenko.

Wyniki: Stwierdzono, ze tylko 30,6% studentéw jadto positki 3-4 razy dziennie, 14,4% — dwa razy dziennie, 49,8% nie stosowato zadnej
diety, a7,9% studentéw w ogéle nie jadto $niadania. 43,7% studentow ptci meskieji 53,3% studentek w ogdle nie przestrzegato diety. Analiza
poréwnawcza stanu zdrowia fizycznego studentow EG i (G wykazata, ze zaréwno wsrdd studentéw, jak i studentek, osoby ktdrych dieta byta
racjonalna, charakteryzowaly sie istotnie lepszym (p<0,001) stanem zdrowia.

Whioski: Stwierdzono, ze wiekszos¢ studentow w trakcie studiow charakteryzowata sie niska jakoscia odzywiania: zywienie byto nieracjo-
nalne, niepetne i niezréznicowane. Zachowania te nie przyczyniajg si¢ do promocji zdrowego stylu zycia wspétczesnych studentéw i moga
negatywnie wptynac na efektywnos¢ ich przysztych dziatar zawodowych.

Stowa kluczowe: jako$¢ odzywiania, stan zdrowia, studenci
Acta Balneol, TOM LXIII, Nr 1(163);2021:43-54
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INTRODUCTION

The profound socio-economic transformations that are
taking place at the present stage of human evolution, the
rapid growth of the world’s population require a revision of
the conceptual provisions of food security on a global scale.
Nutrition is one of the most important forms of interaction
between the human body and the environment, which
provides the body with complex organic compounds and
simple chemicals, minerals, and water. The organism needs
them to build and regenerate cells and tissues and to cover the
body’s energy expenditure. The qualitative and quantitative
composition of food significantly affects the state of human
life [1-5].

In the conditions of the intense educational process,
insufficient material security, constant change of environment,
contradictory characteristics of food products, fast food,
genetically modified products, grown in polluted ecological
conditions, etc., the situation of the students’ nutrition has
significantly deteriorated. The traditional ideas about diets are
not enough to maintain health and ensure a healthy lifestyle
of students today. Nutrition is one of the main factors of a
healthy lifestyle [6-8]. The development and formation of
the organism, the state of health, and the level of efficiency
depend on the state of nutrition [9-11]. Nutrition is a controlled
factor that also affects all physiological, mental and social
functions of people, shapes their life, influences the longevity,
and creative and labor potential. The quality of nutrition
has an effect on the mental and physical capacity of people,
their development and growth, resistance to disease, and
the ability to prolong life. Food should be varied, have a
good appearance, and meet the needs and habits developed
depending on a person’s age, profession, living conditions,
nationality, and other characteristics [12-14].

According to scientists [15-17], the energy spent in the course
of life is restored only through food. Therefore, each student
must have a conscious attitude to the diet, constantly update
the knowledge, and take into account the recommendations
of experts on the peculiarities of nutrition, based on specific
living conditions. Thus, the teachers of physical education have
to solve a number of problems, including the introduction
of educational programs in the field of nutrition, promoting
the basics of nutrition among students which is one of the
links of a healthy lifestyle [18-20].

According to experts [21-23], all food sources with certain
components, especially plants, can affect metabolic processes
in the human body. Thus, cabbage contains substances that
treat gastric and duodenal ulcers and have anti-cancer effects;
carrot is used in cardiovascular and gallbladder diseases;
table beet is widely used for anemia, etc. There is a number
of plant products (sorrel, rhubarb, tomatoes, legumes, a very
large number of medicinal plants), which can be harmful
when consumed in large quantities. It should also be noted
that cooking can enhance the beneficial qualities of food or
destroy and sharply reduce harmful ones [24-26].

Scientists [27, 28] found that more than 60% of Ukrainians
with a low level of total expenditures, mostly students, consume
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mainly potatoes and bread. Similar data were obtained in
the research [29, 30], which confirmed that students’ diets
had the lack of biologically complete products of animal
origin, fish, pectin and fiber, which regulate the activity of
the large intestine. At the same time, the number of simple
carbohydrates and animal fats was increased in the students’
nutrition. A monotonous fat-carbohydrate diet leads to weight
gain, accelerates the development of atherosclerosis, causes
hypertension, insulin-dependent diabetes, and cancer, which
eventually leads to disability.

It was proven that eating disorders throughout life lead to
the typical diseases of the elderly, namely: cardiovascular system,
stroke, diabetes, cancer, osteoporosis, cataracts, and glaucoma
[31,32]. An unbalanced diet leads to the development of chronic
non-communicable diseases (hypertension, coronary heart
disease, diabetes). Insufficient protein and energy nutrition
causes such infectious disease as tuberculosis. Inadequate
food prevention also leads to the disease of endemic goiter
and the growth of iron deficiency among girls and women
of childbearing age. According to the WHO, rational and
scientifically sound nutrition can prevent the development
of cancer in the range of 35-50% [26, 33]. At the same time,
a number of studies [13, 34, 35] revealed many serious
deficiencies in student nutrition. Therefore, 73.6% of students did
not follow any food norms, 84.2% had no diet regimen, 95.7%
did not follow food ration. Thus, the study of the nutritional
quality of modern students and its impact on the health of
young students in order to improve their lives is relevant.

AIM

The aim of this work is to study the nutritional quality and
its impact on the health of the students of higher education
institutions.

MATERIAL AND METHODS

The determination of the students’ nutritional quality was
conducted at Polissia National University and Zhytomyr Ivan
Franko State University in 2014-2019. Thus, 647 students
of different specialties between the ages of 17 and 23 were
interviewed. A questionnaire created by the authors of
this article was used for the survey in accordance with the
requirements of the Code of Ethics of Polissia National
University. The questionnaire contains 17 questions and is
aimed at studying the nutrition quality of the students of
higher education institutions of Ukraine as one of the main
factors of their health, physical and mental capacity, and
professional longevity (Attachment 1). The questionnaire
was assessed by the experts in this field (5 professors and
7 associate professors) and was approved by the Academic
Council of Polissia National University (Protocol No. 5 dated
29.08.2014). Consent to voluntary participation in the survey
was obtained from all the students involved in the study.

Experimental (EG, n = 60) and control (CG, n = 60) groups
were formed to study the impact of nutritional quality on
the students’ health. The experimental groups included the
students (30 males and 30 females) whose diet was rational
while studying at higher education institution, the control



groups included the students (30 males and 30 females)
whose diet was irrational. The level of students’ health was
examined at the end of studying at higher education institutions
according to the methodology of the assessment of the somatic
health level (by professor G. L. Apanasenko) based on the
anthropometry indicators and the state of the cardiovascular
system [36]. The health level was evaluated in points and it
included the estimation of the body mass index (the ratio
of body weight to body length), life index (the ratio of lung
capacity to body weight), Robinson’s index (a product of
heart rate and systolic blood pressure), power index (the
ratio of the wrist dynamometry to body weight) and heart
rate recovery after a standard exercise (20 squats in 30 sec).
Medical examinations were conducted by the doctors of
medical centers of these higher education institutions.

The methods of investigation: questionnaire survey, methods
of mathematical statistics, theoretical analysis and generalization
of the scientific and methodological literature: 42 sources
on the topic of the article from the scientometric databases
PubMed, Scopus, Web of Science Core Collection and others
were analyzed. The authenticity of the difference between
the indicators of students of EG and CG was determined by
Student’s t-test and the dynamics of the indicators during
studying were examined.

This study complies with the ethical standards of the
Act of Ukraine “On Higher Education” No. 1556-VII dated
01.07.2014 and the Letter from the Ministry of Education and
Science of Ukraine “On the Academic Plagiarism Prevention”
No. 1/11-8681 dated 15.08.2018. Also, this study followed the
regulations of the World Medical Association Declaration of
Helsinki - ethical principles for medical research involving

Table 1. The students’ assessment of their own diet (n = 647, %)
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human subjects. Informed consent was received from all
individuals who took part in this research.

RESULTS

One of the indicators of a healthy lifestyle, maintaining
the health of students is a balanced diet, i. e. a properly
organized supply of the body with well-prepared, nutritious,
and tasty food that contains the optimal amount of various
substances necessary for its development and functioning.
Our detailed studies of the students’ diet almost confirmed
the previously obtained data [1, 3]. It was indicated that
only 30.6% of students ate 3-4 times a day, 14.4% - twice
a day, and 49.8% ate not following any regimens, and
7.9% of students would not eat breakfast at all, which
is a violation of one of the requirements for a healthy
lifestyle (Table 1).

The students, who do not follow a diet, often overeat, have
an unbalanced diet, and do not follow the regimen. In general,
the survey showed that male students followed diet better.
Thus, 41.6% consumed food 3-4 times a day, whereas only
24.2% of female students followed the regimen. It should be
noted that 43.7% of male students and 53.3% of female ones
did not follow a diet at all. Eating twice a day and especially
overeating in the evening can quickly lead to overweight,
obesity, and general metabolic disorders.

The diet analysis of the students of different education
departments also confirmed the general unsatisfactory picture
in the nutrition system. Only 7.3% of the students of the
sports department consumed food at a certain time, 14.5%
— twice a day, 8.9% - would not eat breakfast, 46.8% — never
followed the regime (Table 2).

The year of study

Food consumption Gender Total %
st 2nd 3rd 4th
males 428 453 40.0 324 41.6
3-4 times a day females 26.8 241 19.6 24.7 242
in total 35.8 294 27.9 26.9 30.6
males 6.7 3.1 2.9 1.8 5.9
Always at a certain time females 6.1 3.7 39 1.2 3.7
in total 6.4 35 35 4.2 45
males 114 15.6 8.6 14.7 12.6
2times a day females 15.9 12.0 17.6 212 154
in total 134 12.9 14.0 193 14.4
Have dinner 2-3 hours before fmaleis g? 5_8 ?g 114'27 Z g
oing to sleep emales ) ’ ’
9 in total 43 43 8.1 5.0 49
males 3.8 1.6 8.6 5.9 4.2
Eat right before going to sleep females 24 3.7 2.0 1.2 2.7
in total 3.2 3.1 47 25 32
males 3.8 47 5.7 5.9 46
Do not have breakfast females 6.1 73 21.6 11.8 9.8
in total 48 6.7 15.1 10.1 7.9
males 40.0 37.5 57.1 52.9 437
Do not follow the regimen females 512 56.5 54.9 47.1 533
in total 449 51.8 55.8 48.7 49.8
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Table 2. The assessment of the students’ of different education departments diet (n = 647, %)

. Education departments
Food consumption Gender - -
special main sports
males 37.7 429 423
3-4 times a day females 17.5 271 23.1
in total 24.7 324 323
males 3.8 5.6 8.5
Always at a certain time females 2.1 3.6 6.2
in total 2.7 43 73
males 13.2 1.1 15.3
2 times a day females 16.5 15.4 13.8
in total 15.3 13.9 14.5
males 15.1 4.0 -
Have dinner 2-3 hours before going to sleep females 3.1 5.7 3.1
in total 73 5.1 1.6
males 5.7 4.8 1.7
Eat right before going to sleep females 1.0 24 4.6
in total 2.7 3.2 3.2
males 5.7 4.8 34
Do not have breakfast females 6.2 9.7 13.8
in total 6.0 8.0 8.9
males 60.4 29.7 373
Do not follow the regimen females 56.7 514 554
in total 58.0 47.5 46.8
Table 3. The assessment of the students’ nutritional quality (n = 647, %)
The year of stud
Nutrition indicators Gender 4 4 T(:;al
1st 2nd 3rd 4th 0
males 46.7 51.6 543 50.0 49.6
Often eat heavy, cold, and dry foods females 48.7 47.1 60.8 49.4 496
in total 47.6 48.2 58.1 49.6 49.6
males 26.7 359 314 50.0 33.2
Often eat fat, bitter, sour, and oversalt foods females 22.0 18.8 31.4 22.0 21.8
in total 24.6 23.1 314 30.0 26.0
males 39.0 35.9 514 324 39.1
Often eat fast food females 329 36.6 15.7 224 30.3
in total 36.4 36.5 30.2 25.2 335
. males 314 20.3 20.0 29.4 26.5
2”3"5%2‘5";9 o and coffee more than females 329 38.7 353 294 35.2
y in total 321 34.1 29.1 294 320
males 83.8 79.7 80.0 79.4 81.5
Like to have a substantial meal often females 48.8 534 39.2 50.6 50.1
in total 68.4 60.0 55.8 58.8 61.7
. ) . males 95 6.3 17.1 8.8 9.7
I;[k: t(;rf‘:ave a substantial meal sometimes females 110 220 333 204 2727
party in total 10.2 18.0 26.7 23.5 17.9
males 41.0 344 28.6 20.6 34.5
Have a hunger day females 45.1 50.3 373 41.2 45.7
in total 42.8 46.3 33.7 353 41.6
males 48 1.6 29 8.8 4.2
Keep diets females 26.8 35.1 17.6 12.9 26.7
in total 14.4 26.7 11.6 11.8 18.4
males 343 35.9 37.1 55.9 38.2
Confidently recognized their nutrition as poor females 415 38.7 47.1 353 39.6
in total 374 38.0 43.0 41.2 39.1
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In the modern system of sports training, rational nutrition
is considered as one of the leading factors that ensure high
working capacity, adaptive reactions and efficiency of recovery
processes during intense muscular activity [37, 38]. Therefore,
the nutrition of students who are actively involved in sports,
participate in competitions, is characterized by the increased
need for energy and additional nutrients, and, in turn, requires
a rational and balanced diet.

The assessment of the quality of the students’ nutrition
showed that 49.6% of students ate cold and dry food quite
often; 26% - ate fat and oversalt foods often; 33.5% - fast food
products (vermicelli, chicken broths, etc.); more than 32% of
students drank strong coffee and tea more than 2-3 times a day;
61.7% liked to have a substantial meal often, which accounts
for 81.5% male students that is caused by constant hunger. In
general, 39.1% of students confidently recognized their nutrition
as poor, not meeting the basic requirements of the qualitative
and quantitative composition of the diet (Table 3).

A significant place in the students’ diet should be occupied
by the first courses (broths, soups, and others), which have a
certain physiological significance for humans. Their content of
extractive and aromatic substances encourages the secretion
of digestive juices, increased appetite, and assimilation of
food. The taste of the first courses depends to some extent
on the quality of the broth on which they are cooked (meat,
bone, meat and bone, fish, mushroom, vegetable, dairy).
Nitrogenous and nitrogen-free extractives give flavor to broths.
Nitrogenous extractives include free amino acids, creatine,
creatinine, and purine bases. Nitrogen-free extractives comprise
glycogen, glucose, inositol, and lactic acid. The first courses
should occupy a significant place in the menu of students.
However, the obtained data showed that 21.5% of students
only occasionally ate the first courses, 31.2% - once every
2-3 days, 37.7% - once a day and only 9.6% of students ate
the first courses twice a day (Table 4).

A significant place in the diet of students is taken by cereals,
which are an integral part of both the first and the second
courses. Cereals are healthful and can replace quite expensive
products in terms of nutritional value. In the conditions of
radiation pollution, preference is given to oats and buckwheat,
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which contain a lot of complete protein, essential amino acids,
vegetable fat, magnesium salts and polyphenols, which have
anti-radiation effects. It was found that students rarely included
oatmeal in their diet, it was dominant among cereals only
for 4% of students. The preference was given to buckwheat
(69.2%) and rice (52.7%), peas, millet, and wheat groats were
also less popular (Table 5).

Seafood, unlike freshwater fish, is less contaminated with
radionuclides, so sea fish and other seafood should be eaten
daily. To eliminate iodine deficiency, one should eat seaweed,
sea fish, mussels, squid, shrimp, and meat of marine animals.
Seafood is also an important source of fats, proteins, vitamins,
and minerals. Unfortunately, the students’ consumption of
fish and seafood was very low. Only 5.3% of students used
them in sufficient quantities, and 35.1% - 1-2 times a week,
35.6% - very rarely (Table 6).

Low consumption of milk and dairy products causes
calcium deficiency. The sulfur-containing amino acids and
calcium, which have a radioprotective effect, make cheese
and cottage cheese indispensable in the daily diet. In addition,
dairy products are a source of protein, fat, carbohydrates,
vitamins, minerals, etc. Currently, the situation with dairy
products in the diet of students is quite acute. The students
like to consume milk, various dairy products, cheeses, but,
unfortunately, they are often absent in student canteens, and
are quite expensive in shops. The studies showed that only 11%
of students could afford to consume milk and dairy products
2-3 times a day and in sufficient quantities, 18.5% - consumed
only 1 time a day, and the rest of the students did not include
these products in their diet in sufficient quantities. Almost
a third of students (27.1%) consumed dairy products 1-2
times a week, and 27.5% - very rarely (Table 7).

Research data [6, 8] showed that the consumption of fresh
vegetables in the winter-spring period was unsatisfactory for
74.4% of students, and met the need for only some of them
by 25-65%. The studies confirmed that only 11% of students
consumed fresh vegetables and fruits in sufficient quantities
and in a wide range in winter, and 70.6% - consumed them
mainly once a day and only locally-produced ones (Table 8).
Vegetables contain non-starch carbohydrates (alginates,

Table 4. The frequency of the students’ consumption of the first courses (n = 647, %)
) The year of study Total
Th f

e number of times Gender o nd 3rd ath %

males 18.1 7.8 14.3 29 12.6

Twice a day females 17.1 6.3 59 35 7.8

in total 17.6 6.7 9.3 3.4 9.6

males 45.7 4.2 514 53.0 46.6

Once aday females 29.3 34.6 313 31.8 325
in total 38.5 36.5 39.5 37.8 37.7

males 21.0 219 25.7 26.5 22.7

One every 2-3 days females 220 38.2 47.1 38.8 36.2
in total 214 34.1 384 35.3 31.2

males 15.2 28.1 8.6 17.6 18.1

Sometimes females 31.6 20.9 15.7 25.9 235
in total 225 22.7 12.8 235 215

47



Grygoriy P. Griban et al.

Table 5. Cereals that dominate in the diet of students (n = 647, %)

The year of study
The name of cereals Gender Total %
1st 2nd 3rd 4th
males 66.7 68.8 80.0 824 74
Buckwheat females 69.5 69.6 70.6 61.2 68.0
in total 67.9 69.4 74.4 67.2 69.2
males 524 46.9 514 58.8 51.7
Rice females 549 524 54.9 55.3 533
in total 53.5 51.0 53.5 56.3 52.7
males 15.2 29.7 28.6 20.6 218
Peas females 13.4 6.8 5.9 7.1 8.1
in total 14.4 12.5 15.1 10.9 13.1
males 29 7.8 22.9 11.8 8.4
Millet females 49 42 - 24 34
in total 3.7 5.1 9.3 5.0 53
males 7.6 10.9 343 20.6 143
Wheat groats females 6.1 13.6 59 10.6 10.5
in total 7.0 12.9 17.4 13.4 11.9
males 6.7 7.8 17.1 8.8 8.8
Pearl barley females 14.6 7.9 39 59 83
in total 10.2 7.8 9.3 6.7 8.5
males 3.8 6.3 8.6 59 5.5
Oatmeal females 24 2.6 5.9 35 3.2
in total 3.2 35 7.0 4.2 4.0
males 8.6 203 11.4 29.4 15.1
Others females 13.4 1.5 7.8 15.3 12.2
in total 10.7 13.7 9.3 19.3 133
Table 6. The frequency of the students’ consumption of fish and seafood (n = 647, %)
The year of stud
The number of times Gender Y Y T(:tal
1st 2nd 3rd 4th %
males 10.5 10.9 5.7 14.7 10.5
Once a day females 49 14.1 7.8 8.2 103
in total 8.0 13.3 7.0 10.1 10.4
males 48 7.8 - 29 4.6
2-3 times a day females 49 8.4 3.9 1.2 5.6
in total 48 8.2 2.2 1.7 53
males 9.5 14.1 143 118 1.8
Once every 2 days females 13.4 16.8 2.0 1.8 13.2
in total 11.2 16.1 7.0 11.8 12.7
males 36.2 37.5 457 38.2 38.2
1-2 times a week females 28.0 26.7 39.2 50.6 33.5
in total 32.6 29.5 41.9 47.0 35.1
males 39.0 29.7 343 324 34.9
Sometimes females 438 34,0 471 28.2 37.4
in total 434 329 41.9 29.4 36.5

polysaccharides, dietary fiber, pectin), which have radioprotective
properties, so their consumption in the required amount is a
prerequisite for the proper nutrition of young students. Fresh
fruits and vegetables, fruit and vegetable juices, jellies, beverages
containing a lot of pectins should be used in the preventive
nutrition of students who live in a polluted environment and
also come into contact with inorganic compounds, heavy
metals or radionuclides.

The studies also showed that almost all students consumed
excessive amounts of pure carbohydrates (sugar, jams, etc.),
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which are desirable to be replaced with fruits, vegetables, cereals,
honey, etc. The consumption of sweets for breakfast, lunch,
and dinner was typical for 12.8% of students (Table 9).
Therefore, it can be summarized that there is a pronounced
deficiency of meat, fish, milk and dairy products, fresh
vegetables and fruits in the diet of students. The insufficient
quantity and small range of products containing vitamins
A, C, B2 are consumed. Polynutrietic malnutrition or so-
called latent hunger is common. From a physiological point
of view, the nutrition of students is poor, in terms of age,
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Table 7. The frequency of students’ consumption of dairy products (n = 647, %)

Th f
The number of times Gender Syeaiof sty Total
1st 2nd 3rd 4th %
males 21.9 233 314 235 23.9
Once a day females 14.6 17.8 1.8 129 154
in total 18.7 19.2 19.8 16.1 18.5
males 17.1 141 5.7 1.8 13.9
2-3 times a day females 11.0 9.4 - 12.9 9.3
in total 14.4 10.6 23 12.6 11.0
males 15.2 18.8 1.4 353 18.5
Once every 2 days females 9.8 14.7 17.6 16.5 14.4
in total 12.8 15.7 15.1 21.8 15.9
males 17.1 21.9 28.6 11.8 19.3
1-2 times a week females 329 26.2 39.2 37.6 31.6
in total 24.2 25.1 349 30.3 27.1
males 28.7 21.9 229 17.6 24.4
Sometimes females 31.7 31.9 314 20.1 293
in total 299 29.4 279 19.2 27.5

Table 8. The frequency of the students’ consumption of fresh fruits and vegetables in winter (n = 647, %)

The year of study
The number of times Gender Total %
1st 2nd 3rd 4th

males 69.5 71.9 80.0 67.7 7.4

Once a day females 719 66.5 725 75.3 70.2
in total 70.6 67.8 75.6 73.1 70.6

males 18.1 25.0 17.1 235 20.6

2-3 times a day females 12.2 20.9 15.7 14.1 17.1
in total 15.5 22.0 163 16.8 18.4

males 12.4 3.1 2.9 8.8 8.0

Once every 2 days females 15.9 12.6 1.8 10.6 12.7
in total 13.9 10.2 8.1 10.1 11.0

Table 9. The frequency of the students’ consumption of sweets (n = 647, %)
The year of stud

The number of times Gender . s T‘:}al

1st 2nd 3rd 4th 0

males 21.0 9.4 5.7 14.7 14.7

3-4times a day females 11.0 13.6 7.8 10.6 1.7
in total 16.6 125 7.0 11.8 12.8

males 61.9 60.9 743 58.8 63.0

1-2 times a day females 61.0 55.5 74.6 58.8 59.7
in total 61.5 56.9 74.4 58.8 60.9

males 17.1 29.7 20.0 26.5 223

Try not to eat sweets females 28.0 309 17.6 30.6 28.6
in total 219 30.6 18.6 29.4 263

Table 10. The level of health of the EG and (G students at the end of studying at HEl (Mean=SD. n=120)

Indicators Males (n=60) Females (n=60)
EG (n=30) (G (n=30) p EG (n=30) (G (n=30) p
Body mass index, kg/m? 22.8+0.22 23.6+0.24 <0.05 20.7£0.25 22.1+0.26 <0.01
Life index, ml/kg 58.9+1.19 54.8+1.21 <0.05 51.6+1.27 47.2+£1.30 <0.05
Power index, % 61.3+1.04 56.4+1.12 <0.01 48.8+1.09 40.2+1.14 <0.001
Robinson’s index. s.u. 84.7£1.18 90.0+1.26 <0.01 79.1£1.23 83.4+1.29 <0.01
i*:f;gg':ct,esfc“’"e’y after 20 squats 1244238 12714251 <0.001 1954287 13624302 <001
The level of physical health, points 6.07+0.61 2.94+0.48 <0.001 6.51£0.59 3.17+0.54 <0.001
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gender, educational and physical activity, participation in
competitions and recreation, and so on.

To study the impact of the quality of students’ nutrition
on the state of their health while studying at higher education
institutions (HEI), we conducted a comparative analysis of
the level of physical health of students whose nutrition was
rational (experimental groups) and irrational (control groups),
using the G. L. Apanasenko’s method (Table 10).

The analysis of the body mass index indicated that
the average indicators of both female and male students
were better authentically at the end of studying at HEL.
The difference in the indicators between EG and CG was
authentic and accounts for 0.8 kg/m? for male students
(p<0.05), and 1.4 kg/m? for female students (p<0.01). The
investigation of life index showed that it was 4.1 ml/kg and
4.4 ml/kg better respectively in both experimental groups
in comparison with control groups authentically (p<0.05).
A similar tendency was observed during the analysis of the
other indices: power index, Robinson’s index, heart rate
recovery after 20 squats in 30 sec — the indicators of the
EG students (both male and female) were better than the
indicators of the CG students authentically (p<0.05-0.001)
(Table 10). The analysis of the physical health level defined
that the health level was better authentically (p<0.001) in
both experimental groups than in control ones by 3.13 and
3,34 points respectively that emphasises the necessity to eat
rationally to preserve the health. The conducted analysis
proved the importance of the nutritional quality for the
students’ health improvement and the efficient studying
and future professional activity.

DISCUSSION

The scientists [13, 15] mention that nutrition is of high
importance for some groups of people from the health-improving
perspective, and it can influence the life of entire nations from
the social perspective. The history of cooking goes back to the
distant past. Over the centuries, all peoples, regardless of their
degree of social and cultural development, considered the
process of eating to be not only the satisfaction of physiological
needs, but also the part of the general culture.

Over the past 80 years, the world’s population has almost
tripled. According to experts, the world’s population will
increase by 3.7 billion people by 2030, food demand will
doubled, and energy consumption tripled [21, 27]. Thus,
we can already conclude that, despite the achievements of
science and technology, tensions in society will increase,
and the state of food and energy security of society will
play a leading role. Today, every sixth person on the planet
goes to bed hungry, 15-20 million children die each year
from malnutrition; more than 30 million people even from
relatively prosperous countries with economic systems in
transition have poor nutritional quality [13].

In recent years, the deteriorating economic and
environmental situation in Ukraine and around the world
is constantly decreasing the quality of agricultural products
and food in terms various indicators. There are changes in
the content of protein and gluten in cereals, which negatively
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affects the quality of flour and, consequently, bread products.
Growing of agricultural plants by intensive technologies,
with the use of mineral fertilizers and agrochemicals, the
introduction of genetic engineering has led to a decrease in
the quality of food raw materials. On the other hand, food
is exposed to biogenic and human-induced contaminants.
The processing of agricultural raw materials and food
production use a large number of food additives, which do
not always have a positive effect on human health. Along
with the decline in technological qualities and nutritional
value, there is deterioration in the environmental safety of
foods. The violation of the technology of using pesticides even
in small doses, as well as the use of outdated technologies
has led to the fact that the food contains a high amount of
pesticides and heavy metals in a large number of domestic
farms of various forms of ownership. This is confirmed by
frequent food poisonings, especially of low-income people.
According to experts, more than 60% of toxic substances
enter the human body with food [26]. The current situation
in the food markets of leading European countries and the
United States indicates a special interest of consumers in
healthy and wholesome food. The increased standard of
living in developed countries changed also attitudes toward
food. Consumers are becoming more conscious of their
diet, willing not only to eat properly but also to eliminate
any health risks.

Our data based on the results of the research show that
the structure of students’ nutrition is irrational, which is a
risk factor for the future development of such diseases as
hypertension, cholecystitis, diabetes, obesity, cancer, and
others. It was found that, on the one hand, the main reasons
for the low quality of student nutrition are low material and
purchasing power of students and their parents and, on the
other hand, insufficient level of knowledge, nutrition culture,
non-compliance with the diet. This determines the need to
improve the quality of the students’ nutrition. The results
of these studies require the teachers of physical education
departments and other HEI structures to conduct educational
work among students, as well as to establish a nutrition
system at HEJ, to plan classes, taking into account the time
for students’ eating.

The results obtained complement and extend the findings
of many studies [39-42].

CONCLUSIONS

According to the results of the research conducted, it was
determined that only 30.6% of students ate 3-4 times a day,
14.4% - twice a day, 49.8% did not follow any regimen, and
7.9% of students would not have breakfast at all, which is a
violation of one of the requirements of a healthy lifestyle. It
was defined that 43.7% of male students and 53.3% of female
did not follow diet at all. In addition, the study designated
that 49.6% of students often ate cold and dry food; 33.5%
- convenience food (vermicelli, chicken broths, etc.); 26% -
ate fat and oversalt foods often; more than 32% of students
drank strong coffee and tea more than 2-3 times a day. A
comparative analysis of the physical health of students whose



diet was rational and irrational during their studies showed
that among both male and female students, the students
whose diet was rational had significantly better (p<0.001)
level of health. The difference accounts for 3.13 points in
the group of male students and 3,34 points in the group of
female students that emphasises the necessity to improve the
nutritional quality to preserve students” health.

It was determined that the nutritional quality of the
majority of students (both male and female) was low while
studying at higher education institutions: their nutrition
was irrational, incomplete and not varied. There was
a severe deficiency of meat, fish, milk and dairy products,
fresh vegetables, and fruits indicated in the diet of students.
Their diet included an insufficient amount of foods that
contain the necessary vitamins and minerals. The principles
of achieving energy balance and the ratio between the main
nutrients - proteins, fats, and carbohydrates - were not taken
into account. Most students were defined to consume the
excessive amount of animal fat and insufficient consumption
of plant fat that leads to growth disorders, the decline of
the organism’s resistance, and skin disorders. All this do
not contribute to a healthy lifestyle of modern students and
can have a negative impact on the efficiency of their future
professional activity.The prospects for future research are
aimed at studying the ways to improve the students’ diet
while studying at HEIL
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The Impact of Nutritional Quality on the Students’Health

Attachment 1.

QUESTIONNAIRE
for studying the students’ nutritional status

In order to study the nutritional status of students, we ask you to answers the questions, not missing any of them. The
correctness of the conclusions will depend on the faithfulness of your answers. This will provide an opportunity to create
new methodical and practical recommendations for improving the nutrition system at the higher education institution, to
influence the range of food in the canteen. Your life experience, your knowledge of nutrition can make it more nutritious
and balanced. It is not difficult to answer the questions. Each of them is provided with several possible answers. Read them,
choose one and underline it. If none of the suggested answers is suitable, add your own. We left a space for this. The survey
is anonymous. Your answers will be used in a generalized form for scientific purposes only. We hope for your help and we
are sincerely grateful to you in advance.

= What is your gender? = male = female

= What is your year of study? =1  «II &Il &IV

= What is your educational department?

= special department = main department = sports department

= What is your age? = 17, =18-20, =21 or more

= What is your marital status? = married = not married

= What is your place of residence? wavillage = rural settlement = city

= Where did you get the secondary education?

= in a village school = in the city school = in a vocational-technical school = in a college

1. How often do you eat?

= 3—4 times a day = at a certain time
= 2 times a day = [ have dinner 2-3 hours before bedtime
= I do not eat breakfast = it depends, I do not stick to an eating schedule

2. Do you eat liquid food (soup)?
n2timesaday monceaday =onceevery2-3days
= I rarely eat liquid food =

3. Do you eat cold, very hot, or dry food?
= [ try not to eat it = ] eat it often g

4. Do you eat fatty, bitter, sour, and over-salted food?
= [ try not to eat it » [ eat it often =

5. Do you eat sweets: sugar, candies, jams, cakes, pies?
n3-4timesaday = 1-2timesaday = [ try not to eat them

6. Do you drink strong tea or coffee?
= I do not drink them = once a day = 2-3 times a day

7. Do you have good nutrition?
= yes = no = | cannot determine

8. Do you like to have a substantial meal?
u yes = no = sometimes when I am on a visit to somebody

9. Do you have a fasting day once a week?
" no u yes .
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10. Do you follow a diet?
" no syes  why?

11. How often do you eat fresh fruit in the winter and how much?

= once a day — which ones? gram
= 2-3 times a day — which ones? gram
= as much as I want — which ones? gram

12. How often do you eat fresh vegetables in the winter and how much?

= once a day — which ones? gram
= 2-3 times a day — which ones? gram
= as much as I want — which ones? gram

13. Do you eat convenience food?
u yes " no

14. How often do you eat fish and seafood?
= once a day = 2-3 times a day = ] time every two days
= 1-2 times a week = rarely

15. How often do you eat dairy products?
= once a day = 2-3 times a day = 1 time every two days
= 1-2 times a week = rarely

16. Which cereals are dominant in your diet?

= buckwheat = rice = peas = millet = wheat grits = pearl barley

17. How many times a day do you eat potatoes?
= not once = ] time = 2 times = 3 times or more

Thank you for participating in the survey!

54



© Aluna

PRACA ORYGINALNA/ORIGINAL ARTICLE
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STRESZCZENIE

Wstep: Depresja jest coraz bardziej powszechnym zaburzeniem psychicznym. Wsréd czynnikéw znaczaco przyczyniajacych sie do jej wyste-
powania jest permanentny bél. Stad wysoki odsetek osb zmagajacych sie z depresja i przewlekle chorych oraz w podesztym wieku. Depresja
jest diagnozowana pdzno, co stanowi powazny problem w kompleksowym procesie zdrowienia pacjenta.

Cel: Celem pracy byto wykazanie zwigzku pomiedzy wystepowaniem reumatoidalnego zapalenia stawdéw (RZS), adepresja z uwzglednieniem
takich zmiennych jak: pte¢, wiek oraz miejsce zamieszkania.

Materiati metody: W badaniu wziety udziat 163 osoby doroste — 116 0s6b 2 RZS i 47 zdrowych. W celach badawczych postuzono sie Skala De-
presji Becka. Sktada sie z 21 pytan, na ktére pacjent udziela odpowiedzi zgodnie z objawami wystepujacymi w ostatnich dwéch tygodniach.
Wyniki: Analiza wynikéw grupy badanej i kontrolnej wskazuje na wyzszy odsetek wystepowania objawdw depresji u 0s6b ze zdiagnozowanym RZS.
U kobiet objawy depresji wystepowaty czesciej w pordwnaniu z mezczyznami. Ponadto w grupie badanej u kobiet odnotowano wiecej epizodéw depresji,
niz u kobiet zdrowych. Nie wykazano istotnych réznic w grupie badanej i kontrolnej ptc meskiej oraz w zaleznosci od wieku i miejsca zamieszkania.
Whioski: Obecno$¢ RZS ma istotny wptyw na wystepowanie zaburzen depresyjnych. Choroba oraz pte jest czynnikiem determinujgcym wy-
stepowanie depresji. Z badan wynika, iz kobiety narazone s3 na jej wystepowanie w znacznie wiekszym stopniu niz mezczyzni. Bardzo wazna
jest szybka interwencja medyczna, co moze zapobiec negatywnym skutkom choroby, w tym m.in. myslom samobdjczym. Istotna jest zatem
profilaktyka. Osoby przewlekle chore powinny by¢ objete wsparciem psychicznym.

Stowa kluczowe: RZS, Reumatoidalne Zapalenie Stawdw, depresja, Skala Becka

SUMMARY

Introduction: Depression is an increasingly common mental disorder. Among the factors significantly contributing to its occurrence is
permanent pain. Thence high percentage of people struggling with depression in chronically ill people and the elderly. Depression is diagnosed
late, which is a serious problem in the comprehensive recovery process.

Aim: The aim of the study was to demonstrate the relationship between the occurrence of RA and depression, taking into account data such
as gender, age and place of residence.

Material and Methods: The study involved 163 adults - 116 people with RA and 47 healthy people. The Beck Depression Inventory was used
for research purposes. It consists of 21 questions, to which the patient answers according to the symptoms appearing in the last two weeks.
Results: Analysis of the results of the examined and control groups indicates a higher percentage of occurrence of depression symptoms in people
diagnosed with RA. In women, depression was more common than in men. In addition, there were more depressive episodes in womenin the study group
than in healthy women. There were no significant differences in the study and control groups of men and depending on age and place of residence.
Conclusion: The presence of RA has a significant impact on the occurrence of depressive disorders. lliness and gender are a determining
factor for depression. Research shows that women are more likely to be affected than men. Rapid intervention of doctors is very important,
which can prevent the negative effects of the disease, i.e. suicidal thoughts. Prevention is therefore important. People with chronic illnesses
should be under psychological support.

Key words: RA, Rheumatoid Arthritis, depression, Beck Depression Inventory

Acta Balneol, TOM LXIII, Nr 1(163);2021:55-59
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WSTEP

Depresja jest powszechng i bardzo ucigzliwg chorobg
psychiczng [1]. W rejonie afrykanskim najbardziej obcigzone
sg kraje Afryki PéInocnej [2], w tym w Etiopii wystepowanie
szacuje si¢ na poziomie 9,1% [3]. Wystepowanie przewleklych
chordb znacznie zwigksza ten odsetek. Dla przyktadu, w po-
tudniowej czesci Azji - dokladnie w Pakistanie - az 71,5%
pacjentow ze zdiagnozowanym reumatoidalnym zapaleniem
stawdw przejawia objawy depresji [25].

Poczucie leku i wystepowanie objawow depresji doty-
kaja znaczng cze$¢ 0s6b w podesztym wieku [4-6]. Biorac
pod uwage sytuacje zmian demograficznych okreslanych
potocznie ,,starzeniem sie spoteczenstw”, nawet przy braku
zmian wskaznikéw chorobowosci, rosnacy odsetek osob
starszych istotnie wptynie na wzrost zapotrzebowania na
leczenie tych dolegliwosci [7]. Depresja, zatem, stanowi¢
bedzie istotne wyzwanie dla zdrowia publicznego i polityki
spolecznej [8-11]. Zwlaszcza ze nieleczona prowadzi do cze-
stego korzystania z ustug opieki zdrowotnej oraz zwieksza
$miertelnos¢ w populacji [12].

Wedlug badan wystepowanie depresji i stanéw lekowych
znacznie czesciej obserwuje sie u pacjentéw cierpiacych na
dolegliwosci o charakterze przewlektym. Przykladem moze
tu by¢ cukrzyca, ktdrej w az 30% towarzyszy omawiany stan
psychiczny [13], lub tez reumatoidalne zapalenie stawdw
(13-42) [14]), czy przewlekia obturacyjna choroba ptuc -
odsetek ten okreslany jest na poziomie 25% [15]. Co ciekawe
i warte podkreslenia - depresja wystepuje ponad siedem razy
czedciej u osob z towarzyszacymi dwoma lub wigcej pato-
logicznymi stanami fizycznymi [16]. Potwierdza to zatem
nierozerwalny zwiazek zdrowia psychicznego z fizycznym,
nadajac ztozony i indywidualny charakter przebiegu procesow
chorobowych [17]. Nalezy takze mie¢ $wiadomos$¢, ze wraz
z wiekiem do$¢ powszechnym zjawiskiem jest wystepowa-
nie chordb wspolistniejacych (wystepowanie przewleklej
choroby ograniczajacej w wieku 65-74 rz. — 36%, a w wieku
powyzej 75 rz. — 47%). Stanowi to zatem powazny czynnik
ryzyka depresji. Ponadto, stwierdza si¢, ze depresja bardzo
czesto wspolistnieje z odczuwanym bdlem, a to wlasnie bol
jest objawem najmocniej zwigzanym z oceng jakosci zycia
[18]. Wystepowanie objawdw depresji i bolu, istotnie pogarsza
stan kliniczny pacjenta pod wzgledem przebiegu jednostki
podstawowej [19]. Co ciekawe, leczenie depresji u tych pa-
cjentow, wplywa pozytywnie takze na leczenie np. cukrzycy
[20] i istotnie zmniejsza $miertelno$¢ z powodu wszystkich
przyczyn zgondw u osob starszych [21].

Depresja i stany lekowe pdézno sa wykrywane i bardzo
rzadko w praktyce lekarza rodzinnego, tj. w pierwszym kon-
takcie pacjenta z lekarzem [22], zwlaszcza u 0sb z przewle-
ktymi stanami chorobowymi [23]. Natomiast je$li pierwsza
diagnozg jest depresja, a dopiero z biegiem czasu pojawia
sie choroby wspdlistniejace, sytuacja jest trudniejsza, gdyz
nawet w 90%, pojawiaja si¢ mysli samobdjcze [24].

CEL

Celem pracy bylo okreslenie prawdopodobienstwa wy-
stepowania objawow depresji w zwigzku z posiadaniem
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rozpoznania RZS i jednocze$nie odpowiedzenie na pytanie
czy zasadnym byloby objecie pacjentéw z reumatoidalnym
zapaleniem stawéw wsparciem psychicznym.

MATERIAL | METODY

Badaniu poddano 163 osoby doroste - 116 0séb z RZS
i 47 zdrowych oséb. W badaniu wzielo udzial 151 kobiet
i 12 mezczyzn. Okreslono prawdopodobienstwo wystapienia
depresji w zwigzku z posiadaniem rozpoznania RZS. Zbadano
réwniez wplyw takich zmiennych jak ple¢, wiek i miejsce
zamieszkania na prawdopodobienstwo wystapienia depresji
u 0s6b ze zdiagnozowanym RZS.

Do realizacji celu badawczego zastosowano Skale Depresji
Becka (SDB). Jest to kwestionariusz samooceny, stuzacy do
przesiewowego rozpoznania u siebie objawdw depresji. Skala
skfada si¢ z 21 pytan i jest jednym z najpowszechniej stosowa-
nych narzedzi oceny nasilenia objawow depresyjnych. Pytania
odnoszg si¢ do mogacych wystapi¢ objawdw depresji, takich
jak m.in.: poczucie beznadziejnosci czy zaburzenia snu.

WYNIKI

W pierwszej kolejnosci dokonano poréwnania wynikéw
w SDB w grupie 0s6b ze zdiagnozowanym RZS oraz w gru-
pie 0séb zdrowych. Analiza wspdtczynnika kontyngencji
ujawnila istotny statystycznie zwigzek miedzy wynikami
skali SDB u 0s6b cierpigcych na RZS oraz u 0sdb zdrowych.
Wspdtczynnik przyjmuje warto$¢ umiarkowanie wysoka
(C=0,288), przy czym jest to wynik istotny statystycznie
(p=0,001). U 0s6b zdrowych w wiekszosci przypadkow nie
odnotowano depresji, natomiast u znacznej czg¢éci 0s6b
chorych odnotowano epizody depresyjne o fagodnym badz
umiarkowanym nasileniu. Wyniki w tabeli 1.

Poréwnanie kobiet i mezczyzn cierpigcych na RZS wykazalo
statystycznie istotne réznice w zaleznosci od plci. Test Manna-
Withneya udowadnia, ze §rednie wynikéw kwestionariusza
SDB, uzyskanych przez kobiety i mezczyzn cierpiacych na RZS
réznia sie od siebie w sposob istotny statystycznie (p=0,036).
Poréwnanie $rednich ilustruje tabela 2 oraz rycina 1.

Nie wykazano istotnych réznic w uzyskanych wynikach
SDB w zalezno$ci od wieku. Analiza korelacji rho Spearmana
prowadzi do wniosku o braku zwiazku liniowego miedzy
analizowanymi zmiennymi. Wynik wspétczynnika przyjmuje
warto$¢ ujemna, a zatem wraz ze wzrostem wartosci jednej
zmiennej, maleje warto$¢ drugiej. Wynik ten nie jest jednak
istotny statystycznie (znajduje si¢ na poziomie istotnosci
statystycznej).

Wedlug badania réwniez miejsce zamieszkania (wies,
miasto do 50 000 mieszkancéw, miasto od 50 000 do 500 000
mieszkancow, miasto powyzej 50 000 mieszkancow) nie
réznicuje istotnie wynikow uzyskanych w SDB. Test Kruskala-
Wallisa ujawnia brak istotnych statystycznie réznic miedzy
kategoriami analizowanej zmiennej zaleznej, wyrdznionymi
przez zmienna niezalezng.

Wykazano natomiast réznice pomiedzy kobietami zdro-
wymi oraz ze zdiagnozowanym RZS. Test Manna-Withneya
udowadnia, ze §rednie wynikéw kwestionariusza SDB, uzy-
skanych przez kobiety cierpigce na RZS i zdrowe, rdznig sie od



Tabela 1. Wynik SDB u 0s6b zdrowych i 0s6b z RZS

Ryzyko wystapienia depresji u chorych na RZS

0soby zdrowe RZS Ogdtem
. 29 37 66
SDB brak depresji 17,8% 2.7% 405%
. . - 15 48 63
epizod depresyjny o tagodnym nasileniu 09.2% 29,5% 38,7%
epizod depresyjny o umiarkowanym 3 31 34
nasileniu 01,8% 19% 20,8%
. 47 116 163
OgStem 28,8% 71,2% 100%
Tabela 2. SDB u kobiet i mezczyzn ze zdiagnozowanym RZS
q G Odchylenie Btad standardowy
Plec . Srednia standardowe Sredniej
SDB suma kobieta 107 19,00 11,454 1,107
mezczyzna 8 11,00 6,437 2,276
Tabela 3. Wynik SDB u kobiet zdrowych i kobiet z RZS
Reumatoidalne N $rednia Odchylenie Biad standardowy
zapalenie stawow standardowe Sredniej
SDB_suma RZS 107 19,00 11,454 1,107
brak RZS 44 11,64 10,777 1,625
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Rycina 1. SDB u kobiet i mezczyzn ze zdiagnozowanym RZS

siebie w sposob istotny statystycznie (p=0,000). Poréwnanie
$rednich ilustruje tabela 3 i rycina 2.

Nie wykazano natomiast istotnych réznic miedzy mez-
czyznami ze zdiagnozowanym RZS oraz mezczyznami
zdrowymi. Test Manna-Withneya udowadnia, Ze §rednie
wynikéw SDB, uzyskanych przez mezczyzn cierpigcych na
RZS i zdrowych, nie réznig si¢ od siebie w sposéb istotny
statystycznie (p=0,282).

Rycina 2. Wynik SDB u kobiet zdrowych i kobiet z RZS

DYSKUSJA

W przeprowadzonym badaniu wykazano, ze kobiety cho-
rujace na RZS istotnie statystycznie cze$ciej maja epizod
depresji w stosunku do kobiet zdrowych. Nie wykazano
takiej zalezno$ci miedzy chorujacymi na RZS mezczyzna-
mi i mezczyznami zdrowymi. Jednakze, bioragc pod uwage
mezczyzn i kobiety tacznie, wystepowanie objawdéw depres;ji
u 0s6b zdrowych wynosilo jedynie 28,8%, natomiast wéréd
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0s6b chorujacych na RZS az 71,2%. Réznica ta okazata sie
istotna statystycznie.

Badania naukowe wskazujg na wystepowanie objawdw
depresji az u 71,5% pacjentéw ze zdiagnozowanym RZS.
Imran i wsp. [25] wykazali bezposredni zwigzek miedzy
aktywnoscig choroby w RZS a nasileniem objawdw depre-
sji. W badaniach Kojima i wsp. [26] zwrécono uwage na
wspolzalezno$é miedzy wystepowaniem RZS, a pojawie-
niem si¢ objaw6w depresji. Wyniki te potwierdzone zostaly
w niniejszym badaniu.

Depresja jest gtéwnie kojarzona z wystepowaniem prze-
wleklego bolu [26]. Analizowana literatura naukowa wskazuje
réwniez na dlugotrwate zmeczenie, a takze jakos¢ zycia oraz
jakos$¢ snu. Wiek takze odgrywa istotng role w nasileniu
objawdw depresyjnych. Badania wskazujg na wyzsze ryzyko
wystepowania objawéw choroby psychicznej u pacjentéw
w wieku 65 lat i starszych [27].

Ponadto, zaobserwowany zostal wpltyw aktywnosci za-
wodowej na zaostrzenie objaw6w depresji. Objawy depresji
wystepowaly czeéciej u pacjentéw biernych zawodowo w po-
réwnaniu do aktywnych zawodowo.

Objawy depresji oddziatujg na aktywnos¢ choroby. Utrudnione
samodzielne funkcjonowanie w zyciu codziennym zwigksza
prawdopodobienstwo wystgpienia objawdw depresji [28].
Aleksytymia, czyli cecha osobowoéci charakteryzujaca sie
deficytami przetwarzania poznawczego i regulacji emocji
moze wplywa¢ na odczuwanie bélu, co z kolei jest w $cistej
korelacji z pojawieniem si¢ objawow depresyjnych. Zatem, do
prawidtowego odczuwania bodzcéw bolowych niezbedne jest
prawidiowe podejscie biopsychospoleczne [29]. W przebiegu
choréb przewleklych model ten oznacza zrozumienie, ze
choroby te maja charakter dynamiczny. Ponadto, wazna jest
$wiadomos¢, iz reakeje oraz odczucia pacjenta sg zwigzane
z interakcjami czynnikéw biologicznych, psychologicznych
i spotecznych, ktére silnie na siebie oddziatujg [30].

Brak zwigzku miedzy plcig, wiekiem, stanem cywilnym,
wyksztalceniem oraz chorobami wspotistniejagcymi, a nie-
petnosprawnoscia funkcjonalng i bolem stawdw pozwolily
badaczom wysnu¢ wnioski, iZ negatywny stan psychiczny
pacjenta ma wplyw na subiektywne odczuwanie bélu oraz
utrate sprawno$ci w wyniku zapalenia stawow [31].

Nieleczona depresja lub dtugotrwaly obnizony nastréj
z powodu wystepowania choroby reumatoidalnej moze
skutkowa¢ pojawieniem si¢ mysli samobdjczych. Natomiast
obnizona jako$¢ lub nieche¢ do zycia moga pogorszy¢ ro-
kowania w RZS [32].

Starsi pacjenci oraz ci z nizszym wyksztalceniem mogg
wykazywa¢ obnizenie funkcji poznawczych, co w istotny
sposob wplywa na problemy psychiczne [33].

Pacjenci za najczestszy czynnik wyzwalajacy zaostrzenia
objawow RZS zglaszaja stres psychiczny (86,1%), kolejno infekcja
(49,6%) oraz uraz mechaniczny (46,4%). Wérod czynnikow
majgcych wplyw na przejécie w stan remisji sg antybiotyki
(42,7%), zimno (34,3%) oraz upaly (19%) [34].

Wisréd metod leczenia RZS w ciezkich przypadkach
wymienia si¢ alloplastyke stawdw. Wstawienie endopro-
tezy stawu kolanowego lub biodrowego w uzasadnionych
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przypadkach skutkowalo zmniejszeniem poziomu leku oraz
objawéw depresji. U tych pacjentéw pojawila sie poprawa
jakosci zycia [35].

Analiza publikacji naukowych na temat depresji w RZS oraz
niniejszej pracy badawczej nie jest w catosci spjna w wynikach.
Wyniki powyzszych badan wskazuja na wyzszy odsetek kobiet
cierpigcych na depresje w RZS w poréwnaniu do mezczyzn.
Publikacje innych autoréw na ten temat nie wykazaly znaczg-
cych réznic miedzy wystepowaniem depresji u obu plci [26].
Ponadto, zgodnie z powyzszymi analizami, wiek nie odgrywa
znaczacej statystycznie roli, natomiast wiekszo$¢ badan wy-
réznia go jako istotny parametr. Zgodne jest z pewnoscig to,
iz RZS jest czynnikiem determinujacym depresje.

WNIOSKI

Obecno$¢ RZS ma istotny wplyw na wystepowanie za-
burzen depresyjnych.

Choroba oraz ptec sa czynnikami determinujacymi wy-
stepowanie depresji. Kobiety narazone s na wystepowanie
depresji w znacznie wiekszym stopniu niz mezczyzni.

Bardzo wazna jest szybka interwencja medyczna, co moze
zapobiec negatywnym skutkom choroby, w tym m.in. myslom
samobdjczym.

Osoby przewlekle chore powinny by¢ objete wsparciem
psychicznym.
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Co morsowanie ma wspdlnego z balneoterapia

What does Winter Swimming Have to do with Balneotherapy?
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STRESZCZENIE

Morsowanie jest to kompleksowa procedura obejmujaca réwnoczesnie dziatanie zimna, samej wody, aktywnosci fizycznej oraz czynnika
klimatycznego. Wszystkie te elementy wykorzystywane s3 w medycynie uzdrowiskowej w formie ztagodzonej. Maja tez duzo wspélnego
z terapia hartujaca metoda Kneippa. W morsowaniu nalezacym do sportow ekstremalnych niezwykle silne bodzce dziataja réwnoczesnie.
Morsowanie wptywa korzystnie na uktad krazeniowo-oddechowy, morfologie krwi, uktad kostno-stawowy, hormonalny, immunologiczny,
na skdre, procesy metaboliczne i sfere psychiczna. Empirycznie poznano wiele korzystnych efektéw dziatania morsowania, ale badar na-
ukowych wykazujacych mechanizmy dziatania tej procedury jest bardzo mato, stad czesto opieraja sie na hipotezach. Najlepiej wyjasnione
zostaty mechanizmy dziatania morsowania na morfologie krwi oraz procesy oksydacyjne organizmu. W wiekszosci jednak wyjasnienie me-
chanizmdw dziatania opiera sie na badaniach prowadzonych w zakresie krioterapii. Aby uzyskac korzystne efekty zdrowotne, konieczne jest
odpowiednie przygotowanie sie do morsowania oraz przestrzeganie requlaminu catego procesu poczawszy od przygotowania poprzez sam
zabieg oraz zachowanie sie po zabiegu. W ostatnich latach pojawity sie w Polsce podreczniki i przewodniki, ktére zawieraja praktyczne wska-
z6wki dotyczace procedury morsowania.

Stowa kluczowe: morsowanie, czynniki lecznicze, dziatanie lecznicze i hartujace

SUMMARY

Winter swimming is a complex procedure that simultaneously includes the effects of cold, water itself, physical activity, and the climate factor.
All these elements are used in thermal medicine in a milder form. They also have a lot in common with Kneipp hardening therapy. In winter
swimming, belonging to extreme sports, extremely strong stimuli act simultaneously. Winter swimming positively affects the cardiorespiratory
system, complete blood count, musculoskeletal system, endocrine system, immune system, the skin, metabolic processes, and the mental
sphere. Empirically, many beneficial effects of winter swimming have been discovered, but there is very little scientific research showing this
procedure’s mechanisms of action. Hence, they are often based on hypotheses. The mechanisms of action of winter swimming on complete
blood count and the organism’s oxidative processes are best explained. However, the explanation of the mechanisms of action is mostly based
on research conducted in cryotherapy. To obtain beneficial health effects, it is necessary to prepare properly for winter swimming and comply
with the entire process’s rules, from preparation, through the treatment itself, to behavior after the procedure. In recent years, handbooks and
guides have appeared in Poland that contain practical tips on the winter swimming procedure

Key words: marine, healing factors, healing and hardening effect
Acta Balneol, TOM LXIII, Nr 1(163);2021:60-64

WSTEP

zimno, woda, aktywno$¢ fizyczna i czynniki klimatyczne.

Morsowanie to krétkotrwata kapiel w zimnej wodzie jeziora,
morza, rzeki lub innego zbiornika wodnego. Praktykowana
jest od jesieni do wiosny, zwykle ma charakter grupowy
(Wikipedia). Morsowanie zaliczane jest do sportow eks-
tremalnych. W Polsce jest okofo 100 klubéw morsowania,
zkazdym rokiem powstaja nowe. W procedurze morsowania
udzial majg czynniki stymulujace ilecznicze wykorzystywa-
ne od wiekéw w balneologii i medycynie fizykalnej w tym

60

Morsowanie ma tez pewien zwigzek z metodami Kneippa,
w ktorych wykorzystuje sie wode chlodng i zimng w celach
hartowania. Dzialanie zimna wykorzystujemy w krioterapii,
wody w hydroterapii, aktywno$¢ fizyczng w kinezyterapii
oraz czynniki klimatyczne w klimatoterapii. Wspolczesny
czlowiek chroni si¢ przed zimnem cieplg odziezg, przebywa
w cieplych pomieszczeniach, w samochodzie z klimatyzacja,
stad zatraca mechanizmy termoregulacji i powstaja sklon-



noéci do réznych infekcji. Morsowanie dziata trenujaco na
system termoregulacji i hartujgco. Ten efekt dziatania moze
mie¢ duze znaczenie w zapobieganiu infekcji wirusowych,
zmniejszeniu zakazen drég oddechowych.

W Polsce i na $wiecie stale wzrasta liczba zwolennikéw
morsowania. Od niedawna temat morsowania staje sie przed-
miotem badan naukowych i obserwacji lekarskich, chociaz
nadal brak jest wiarygodnych badan naukowych o tematyce
morsowania, wiekszo$¢ badan dotyczy samej krioterapii
czy aktywnosci fizycznej [1-4]. W 2016 r. ukazat si¢ pod-
recznik i przewodnik autorstwa Dawida Dobropolskiego
pt. ,Zimna Sita” [5], aw 2019 . poradnik pt.: , Morsowanie”
Ewy Zwierzchowskiej [6]. Zawierajg one duzo praktycznych
informacji i porad dotyczacych procesu morsowania. Efekty
dziatania zimnych kapieli s3 powszechnie znane i obserwowane
przez uczestnikéw, ale mechanizmy dziatania morsowania
najczeséciej tltumaczone sg hipotetycznie lub tez w odniesie-
niu do poszczegdlnych elementéw, jak np. krioterapii czy
hydroterapii. A przeciez morsowanie to kompleksowa terapia
obejmujaca cztery wymienione na wstepie czynniki.

Stosowanie zimna w medycynie bylo znane juz w sta-
rozytnym Egipcie. Hipokrates zalecal i opisywal dzialanie
zimna oraz ustalil wskazania i przeciwwskazania do tej terapii.
Lodowate kapiele stosowali starozytni rzymianie. W XVIII
wieku zalecane byly zimne prysznice, chodzenie boso po
$niegu. Oklady z lodu i $niegu stosowane byty przez napo-
leoniskiego chirurga podczas amputacji konczyn w czasie
kampanii rosyjskiej. Zimne, stopniowane kapiele zalecane
byty przez Kneippa. Obecnie krioterapia jest klasycznym
zabiegiem stosowanym w wielu dziedzinach [7].

Warto podkresli¢, ze morsowanie nie pocigga za sobg
wysokich kosztéw i poza wzgledami zdrowotnymi buduje
wiezi i relacje miedzyludzkie.

Pierwsza autorka niniejszego artykutu od wielu lat jest
morsem. Zwolennicy zimnych lodowatych kapieli nazwali
sie morsami. Morsy to duze morskie ssaki zZyjace w zimnych
wodach Oceanu Spokojnego i Atlantyckiego. Zyja do 50 lat.
Sa gatunkiem zagrozonym wyginieciem.

MECHANIZMY | EFEKTY BIOLOGICZNEGO
DZIALANIA ZABIEGU MORSOWANIA

Morsowanie to kompleksowe dziatanie zimna, wody,
wysitku fizycznego oraz czynnikéw klimatycznych i psycho-
logicznych. Dziatanie wszystkich tych czynnikéw powoduje:
wzrost odpornosci, usprawnienie ukladu termoregulacyjnego,
poprawe funkcji ukladu sercowo-naczyniowego, ukrwienie
skory, poprawe nastroju, ma tez dziatanie odmladzajace.
W dzisiejszych czasach pandemii wirusowej te efekty dzia-
tania sg niezwykle cenne.

Gléwnym czynnikiem wywotujacym dziatanie lecznicze
jest zimno stosowane w krioterapii. Jednak sita dziatania
kapieli zimnej podczas morsowania jest intensywniejsza niz
krioterapii poniewaz ochtadzanie w zimnej wodzie jest wigksze
niz w powietrzu, ze wzgledu na duzo lepsze przewodnictwo
cieplne wody w stosunku do powietrza [8].

Mechanizmy i efekty dzialania zimna na organizm ludzki
sa dos¢ dobrze poznane. Krioterapia jest szeroko stosowana
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w medycynie tak w celach destrukcyjnych w chirurgii, der-
matologii, kosmetologii jak i kriostymulacji w medycynie
fizykalnej i uzdrowiskowej [7]. Podczas zabiegéw kriostymulacji
zmienia sie temperatura powierzchniowa skdry, natomiast
temperatura rdzeniowa nie ulega zmianom. Dziatanie zimna
w zabiegu kriostymulacji nie jest r6wnomierne w réznych
okolicach ciata. Stopient ochladzania tkanek réwniez jest
rézny, w najwiekszym stopniu obniza si¢ temperatura skory,
natomiast mieénie, a zwlaszcza stawy ochladzaja si¢ w mniej-
szym stopniu i wolniej. W wyniku dzialania zimna w zabiegu
ogolnoustrojowym nastepuje szereg reakcji ze strony ukla-
du krazeniowo-oddechowego, nerwowego, miesniowego,
hormonalnego, metabolicznego oraz psychicznego [2, 3, 7].
Zanurzenie ciata w zimnej wodzie powoduje natychmiastowy
skurcz naczyn obwodowych, ale zgodnie z prawem Dastre
Morata rozszerzaja si¢ naczynia narzagdéw wewnetrznych [8].
W wyniku dzialania zimna na organizm uzyskuje si¢ naste-
pujace efekty lecznicze:

o Przeciwbdlowy

o Przeciwobrzekowy

» Miorelaksacyjny

« Antydepresyjny

 Naczynioruchowy

o Immunologiczny

Zimno jest tez czynnikiem pobudzajacym wydzielanie wol-
nych rodnikéow tlenowych i powstawanie stresu oksydacyjnego
[1,9, 10].W procesie tym biora udzial mitochondria komoérek
mie$niowych w wyniku drzenia mig§niowego. Ponadto zimno
powoduje pobudzenie wydzielania katecholamin, co wigze
sie z generowaniem wolnych rodnikéw tlenowych. Zwigksza
sie rowniez wydzielanie dopaminy, ktéra wptywa na dobre
samopoczucie i motywuje do dzialania. Ekspozycja na zimno
powoduje poza tym pobudzenie uktadu immunologicznego
[4, 7]. Wykazano, ze kapiele w zimnej wodzie zwigkszajg
liczbe monocytéw, limfocytéw [14]. Zimno zmniejsza bole
stawow stad ma zastosowanie w wielu chorobach reuma-
tycznych [3, 7, 11].

Drugim czynnikiem dzialajgcym w czasie morsowania
to dziatanie samej wody. Zanurzenie ciala w wodzie wywo-
luje dzialanie hydrostatyczne, hydrodynamiczne, oporowe
i wyporowe oraz immersyjne [8]. Charakterystyczne wla-
$ciwosci fizyczne wody wykorzystywane sg w hydroterapii,
azwlaszcza, wowczas gdy dodatkowo wiaczony jest wysiltek
fizyczny. Dzialanie oporu i wyporu wody pozwala na wy-
konywanie ¢wiczen z oporem i w odcigzeniu. Zanurzenie
w zimnej wodzie powoduje zmiany w czynnosci oddechowej
i uktadu krazenia. Moze pojawi¢ si¢ hiperwentylacja i bez-
dech. Zwiekszona hiperwentylacja prowadzi do zmniejsze-
nia ci$nienia parcjalnego dwutlenku wegla, powsta¢ moze
ostra alkaloza oddechowa co prowadzi do skurczu naczyn
mozgowych. Dzialanie immersyjne wywotuje bardzo duzo
réznych reakcji, w tym: wzrost czestosci skurczéw serca,
zmiany w uktadzie oddechowym, moczowym oraz zmiany
w wydzielaniu hormonoéw [8, 13, 14].

Dodatkowe zanurzenie glowy w zimnej wodzie wywoluje
reakcje odruchowe z nastepujacymi objawami: zmniejszenie
czestodci skurczéw serca, zwigkszenie oporéw obwodowych,
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zmniejszenie pojemnosci minutowej serca, zwiekszenie cis-
nienia tetniczego krwi. Zanurzenie glowy w zimnej wodzie
wielokrotnie powtarzane powoduje reakcje adaptacyjne,
w wyniku czego ci$nienie krwi moze si¢ nie podwyzszaé [13].
W wyniku zanurzenia ciata w zimnej wodzie pojawiajg si¢
réwniez istotne zmiany w skladzie krwi. Obserwowano zwigk-
szenie wartoéci hemoglobiny o 10-20%, wzrost hematokrytu,
zwiekszenie stezenia hemoglobiny w krwince czerwonej,
zmniejszenie liczby krwinek bialych. Poza tym, obserwowano
zmniejszenie liczby krwinek biatych - eozynofiléw i limfo-
cytow, zwiekszenie liczby plytek krwi, zwigkszenie lepkosci
krwi. Wykazano réwniez, ze pod wplywem kapieli w zimnej
wodzie zmienia si¢ przepuszczalno$¢ bton komdrkowych
dla kationéw. Zmiany zawartoéci kationéw w komorce sa
wynikiem zmniejszenia aktywno$ci pompy kationowej, a to
z kolei powoduje zmiany osmotyczne blony erytrocytow
i dalej zmiany ich odksztatcalnosci [11]. Blony erytrocytow,
stajac sie bardziej elastyczne, tatwiej przechodzg przez waskie
naczynia dzieki wigkszej odksztalcalno$ci. Wymienione zmia-
ny w morfologii krwi wykazano w badaniu na 20 morsach
z klubu krakowskiego, u ktérych wykonano badania przed
i po sezonie morsowania. Ponadto moze zwiekszy¢ si¢ steze-
nie glukozy we krwi w zwiazku z dzialaniem stresogennym
i wydzielaniem odpowiednich hormonéw [11]. W wyniku
zanurzenia ciala w zimnej wodzie obserwowano obnizenie
stezenia kwasu moczowego we krwi, nawet o polowe warto$ci
poczatkowej. Po 24 godzinach od zanurzenia stezenie kwasu
moczowego jednak wracato do stanu wyjsciowego. Zmiany
dotyczace osocza krwi pod wplywem zimnej wody mozna
obserwowa¢ nawet wowczas, gdy nie wykonuje si¢ zadnych
aktywnoéci fizycznych. Zmiany te wiec nie sg zwigzane tyl-
ko z pobudzeniem autonomicznego ukladu nerwowego,
ale przede wszystkim ze zmianami wydzielania hormondw.
Nalezy podkresli¢, ze samo zanurzenie w wodze niezaleznie
od temperatury, powoduje pobudzenie wydzielania szeregu
hormonéw, w tym antydiuretycznego, co w konsekwencji
prowadzi do wzrostu diurezy [8].

Zanurzenie ciala w zimnej wodzie wywoluje z jednej
strony szok termiczny oraz zmiany immersyjne z drugiej,
stad zmienia si¢ stezenie hormondw stresowych, takich
jak kortyzol, ACTH, czy hormonu wzrostu. W dostepnej
literaturze, mozna znalez¢ sporo prac poswieconych zmia-
nom w wydzielaniu wolnych rodnikéw tlenowych podczas
zanurzenia ciala w zimnej wodzie i krioterapii [1, 7, 15].
Wykazano zwiekszenie stezania glutationu zredukowanego
(GSH), natomiast zawarto$¢ glutationu utlenionego (GSSG)
obnizala sie. Zmiany te dowodzga zwiekszonego wydzielania
wolnych rodnikéw tlenowych w watrobie i ptucach. Pojawita
sie hipoteza tlumaczaca, ze to dzialanie wynika ze zmian
w zawartosci GSH 1 GSSG oraz kwasu moczowego, ktore
sa odpowiedzialne za stres oksydacyjny i wyrzut wolnych
rodnikéw tlenowych. U os6b regularnie morsujacych wyka-
zano zwigkszenie stezenia dialdehydu malonowego (MDA)
w osoczu i erytrocytach. W pracy Wesotowskiego i wsp. [12]
wykazano obnizenie MDA w osoczu o 19,4% u morséw
po 5 minutach od wyjécia z zimnej wody. Warto§¢ MDA
w erytrocytach u morséw obnizata si¢ réwniez po 5 minutach
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(0 37,1%) oraz po 30 minutach (33,4%) od wyjscia z wody.
Obie wartosci byly istotne statystycznie. W grupie kontrolnej,
w ktdrej stosowano tylko ozigbienie, nie stwierdzono zmian
w stezeniu MDA ani w osoczu ani w erytrocytach. Autorzy tej
pracy uwazajg, ze w wyniku dzialania zimnej wody podczas
wielokrotnego morsowania nastepuje skuteczne usuwanie
produktéw peroksydacji lipidow. Morsowanie wiec powoduje
przede wszystkim pobudzenie mechanizméw obronnych
przed skutkami stresu oksydacyjnego, nie tylko stymulacji
mechanizméw adaptacyjnych jakie wystepuja przy izolowanej
ekspozycji na zimno. Regularne stosowanie zimnych kapieli
w ramach morsowania powoduje mniejsze narazenie na stres
oksydacyjny, mimo wzrostu wydzielania wolnych rodnikéw
tlenowych [1, 15].

Zimne kapiele majg tez dzialanie hartujace i pobudzajace
uklad immunologiczny. Wykazano znaczne zmniejszenie
czestoéci zakazen drég oddechowych u morséw chociaz me-
chanizmy tych zmian nie s3 dokfadnie poznane [13, 16].

Krioterapia i ¢wiczenia w zimnej wodzie powoduja
zmniejszenie bolow stawowych, stad morsowanie jest zalecane
w wielu chorobach ukltadu ruchu z objawami bélowymi, jak
RZS, fibromialgia czy zmiany zwyrodnieniowe stawdw [3,
7,17]. Jednym z prawdopodobnych czynnikéw zmniejsza-
jacych bol jest pobudzenie uktadu adrenergicznego i wzrost
wydzielania noradrenaliny, endorfin i dopaminy.

Warto podkresli¢ znaczenie zimnych kapieli w korzystnym
dzialaniu psychosomatycznym [16]. Autorzy obserwowali
korzystny wplyw regularnych zimnych kapieli na ogélne
samopoczucie i psychike. Stwierdzono zwiekszenie poczucia
wlasnej wartosci, rozluznienie migéni i poprawe funkcji po-
znawczych. Osoby morsujace mialy wiecej wigoru, energii,
wykazywaly sie wieksza aktywnos$cig w stosunku do grupy
kontrolnej. Autorzy uwazaja ze w wyniku procesu adaptacyjnego
organizmu do zimnej wody dochodzi do poprawy nastroju,
zwiekszenia wydzielania dopaminy oraz endorfin.

Warto wspomnie(, ze morsowanie to nie tylko zimne kapiele,
ale sposéb i styl zycia. Zabiegi dla ciala i ducha oraz forma
przyjemnego i pozytecznego spedzenia czasu w grupie.

Nastepnym czynnikiem w kompleksowym dziataniu za-
biegdw morsowania jest aktywno$é¢ fizyczna w zimnej wo-
dzie. Cwiczenia stosowane s3 przed zimna kapielg w celach
rozgrzewajacych, w trakcie kapieli w formie truchtania czy
plywania w wodzie oraz po zakonczeniu zimnej kapieli.
Pod wplywem ¢wiczen w zimnej wodzie nastepuje zwiek-
szenie warto$ci hemoglobiny we krwi, hematokrytu i licz-
by erytrocytéw, zmienia si¢ stezenie plytek krwi [18-20].
Podczas ¢wiczen w zimnej wodzie o temperaturze 4 stopnie
wykazano zwigkszenie stezenia jednonienasyconych i wie-
lonienasyconych kwaséw tluszczowych omega-3 w blonie
komorkowej erytrocytéw, co moze korzystnie wplywacé na ich
plynnos¢ i przepuszczalno$é. Zmiany te wystepowaly nawet
w sytuacji gdy kwasy wielonienasycone omega-6 obnizaly
sie [19]. Wykazano, ze po intensywnym wysitku w zimnej
wodzie nastepuje stabilno$¢ bton lizosoméw. Obserwowano
zmniejszenie aktywnoéci hydrolaz lizosomalnych jak alfa-
antytrypsyny, arylosulfatazyny (ASA), kwasniej fosfatazy
(ACP) i katepsyny D (CTS D). Ponadto zmniejszata si¢



aktywno$¢ enzymow kinazy kreatyninowej (CPK) i dehy-
drogenazy mleczanowej (LDH). Po intensywnym wysitku
w zimnej wodze zwigkszalo sie tez stezenie mioglobiny, co
moze prowadzi¢ do uszkodzenia mie$ni oraz nerek. Ryzyko
to mozna zmniejszy¢, jezeli wysitek fizyczny stosujemy po
wyjéciu z wody [21]. Wykonywanie intensywnych ¢wiczen
fizycznych w zimniej wodzie wywoluje przede wszystkim
liczne reakcje hemodynamiczne [14].

Ponadto morsowanie zwigksza istotnie proces przemiany
materii i wydatek energetyczny co ma znaczenie we wspo-
maganiu odchudzania o0séb otylych. Istnieje tez koncepcja
ze dodatkowym efektem zwiekszonej energetycznosci czto-
wieka jest przemiana tkanki tluszczowej biatej w brazowa.
Wiadomo, ze taki efekt jest tez obserwowany podczas wysitku
fizycznego. Ale po zaprzestaniu wysitku czy tez morsowa-
nia ponownie w krotkim czasie zmniejsza sie ilo$¢ tkanki
tluszczowej brunatne;.

METODYKA | REGULAMIN MORSOWANIA

Do zabiegéw morsowania nalezy si¢ odpowiednio przy-
gotowac [5, 6].W pierwszej kolejnosci, przed rozpoczeciem
morsowania nalezy przeprowadzi¢ gruntowne badanie le-
karskie w celu okreslenia sprawnosci i wydolnosci ukladu
krazenia i oddychania oraz ci$nienia krwi. Nastepnie mozna
przygotowywac sie do samego morsowania. Proces przygoto-
wania obejmuje etap w domu, ktory polega na systematycz-
nym stosowaniu zimnych natryskéw. Zalecane sg natryski
o temperaturze 10 stopni przez 3 minuty codziennie rano.
Stwierdzono ze zimne bodzce dzialajg intensywniej rano,
co pobudza termoregulacje w ciggu dnia. Dzieki takiemu
przygotowaniu zmniejszy sie szok termiczny w czasie samego
morsowania. Zabiegi morsowania zwykle zaczynamy jesienia.
Procedura morsowania obejmuje:

« Trening wstepny
« Kapiel wlasciwa
« Cwiczenia po wyjsciu z wody

Trening wstepny polega na stosowaniu odpowiednich
¢wiczen fizycznych w ciagu okoto 20 minut, ktéry nale-
zy wykona¢ zawsze przed wejsciem do wody. Moze to by¢
bieganie, jazda rowerem, biegi, truchty czy ¢wiczenia ogol-
NOroZWOjowe.

Sama kapiel trwa od kilku sekund do kilku minut.
Zaleznie od temperatury wody czas moze by¢ nieco dtuzszy
lub krétszy. Przyjmuje si¢ zasade - ile stopni ma woda
tyle minut powinna trwaé kapiel. A wigec gdy temperatu-
ra wody wynosi 1 stopien czas kapieli wynosi 1 minute,
przy 2 stopniach 2 minuty. Najwazniejszy jest moment
zanurzenia, najlepiej zanurzy¢ si¢ najpierw w wodzie dos¢
plytkiej. W czasie kapieli nalezy poruszac sie, dreptac,
¢wiczy¢ ewentualnie ptywaé. W pierwszym roku trenin-
gu zalecane sa zimne kapiele raz w tygodniu, w latach
nastepnych czesciej. Podczas kapieli nalezy kontrolowa¢
czestos$¢ tetna i liczby oddechéw. W przypadku wystapie-
nia niepokojacych objawéw nalezy natychmiast przerwa¢
zabieg. Morsowanie nalezy wykonywa¢ w grupie [5, 6].
Po zakonczeniu kapieli nalezy wytrze¢ si¢ recznikiem,
ubra¢ w suche cieple ubranie, napi¢ si¢ goracego ptynu,
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ktory dobrze jest mie¢ przy sobie w termosie. Nastepnie
nalezy wykona¢ ¢wiczenia fizyczne rozgrzewajace. Po
powrocie do domu wskazane jest zastosowanie goracej
kapieli lub prysznica.

W Polsce mamy liczne akweny przydatne do morsowa-
nia, sa to: Morze Baltyckie, rzeki, lokalne jeziora i zalewy.
Sezon w Polsce rozpoczyna si¢ w pazdzierniku i konczy
w kwietniu.

Zalecane wyposazenie osoby morsujace;j:

o Stréj kapielowy

« Recznik

« Buty do wody lub klapki

o Czapka, rekawiczki

o Ciepty dres lub ubranie sportowe
o Luzne cieple ubranie na zmiane

o Termos z goragcym napojem

o Siekierka do wyrabania przerebla
« Karimata do ¢wiczen

ZALECENIA DO MORSOWANIA

Morsowanie przeznaczone jest dla oséb chetnych, be-
dacych w dobrej kondycji zdrowotnej. Szczegélnie godne
polecenia jest dla nastepujacych oséb:

o Zdrowych, ktérzy chca poprawic¢ swoje sity obronne przed
infekcjami

« Dzieci moga korzysta¢ z morsowania od najwczesniejszych
lat, chociaz pediatrzy zalecaja od 10-12 roku zycia

« Chorych z chorobami reumatycznymi i objawami bélo-
wymi nie majacych innych przeciwwskazan

 Os6b zdrowych obcigzonych sytuacjami stresowymi

o Osob z niektorymi chorobami alergologicznymii derma-
tologicznymi

o Z wystepujacym cellulitem

PRZECIWWSKAZANIA DO MORSOWANIA

+ Niewydolnos¢ uktadu krazeniowo-oddechowego

« Choroby naczyn mézgowych

« Choroba wienicowa, $wiezo przebyty zawal serca

o Wady zastawkowe serca

o Zaburzenie rytmu serca, w tym migotanie przedsionkéw

o Nieuregulowane nadci$nienie tetnicze

o Ostre choroby drég oddechowych réznego pochodzenia,
stany goraczkowe

o Zagrozenie zatorami lub zakrzepami w ukladzie zylnym

o Otwarte rany i owrzodzenia

« Niedokrwienie koficzyn dolnych na tle miazdzycy lub
cukrzycy

o Choroba Reynauda

« Padaczka

« Borelioza

« Zaburzenia czynnosci tarczycy

o Cukrzyca, zwlaszcza niewyréwnana metabolicznie

o Wyniszczenie i wychlodzenie organizmu

« Stosowanie niektérych lekéw np. neuroleptykow

o Alkoholizm (przeciwwskazanie jest uzywanie alkoholu
W czasie morsowania)

« Cigza
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PODSUMOWANIE

Morsowanie jest to kompleksowa procedura obejmujgca
réwnocze$nie dzialanie zimna, wody, aktywnosci fizycz-
nej oraz czynnika klimatycznego. Wszystkie te elementy
wykorzystywane sag w medycynie uzdrowiskowej w formie
ztagodzonej. W morsowaniu wykorzystywane sg niezwykle
silne bodzce, ktére dzialajg réwnoczeénie w stosunkowo
krotkim czasie. Morsowanie wplywa korzystnie na uktad
krazeniowo-oddechowy, morfologie krwi, ukltad kostno-
stawowy, hormonalny, immunologiczny, na skore, procesy
metaboliczne i sfere psychiczng. W czasie obecnej pandemii
niezwykle wazne jest dzialanie hartujace, zapobiegajace in-
fekcjom oraz poprawiajace samopoczucie - relaksujace. Aby
uzyskaé korzystne efekty zdrowotne konieczne jest odpowied-
nie przygotowanie si¢ do morsowania oraz przestrzegania
regulaminu cafego procesu, poczawszy od przygotowania
poprzez sam zabieg oraz po zabiegu. Pamietaé nalezy ze
istnieje duzo przeciwwskazan do tej procedury.
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PRACA POGLADOWA/REVIEW ARTICLE

Evaluation of the Autonomic Nervous System Changes

and Temporal-Spatial Gait Analysis in Patients with Ischemic Stroke
Subjected to Neurorehabilitation Conventional Methods

and Using Special. Literature Revie

Ocena zmian aktywnosci autonomicznego uktadu nerwowego

i czasowo-przestrzenna analiza chodu u pacjentow po udarze
niedokrwiennym mozgu, poddanych neurorehabilitacji tradycyjnymi
metodami terapii i wg metod specjalnych. Przeglad pismiennictwa
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SUMMARY

Introduction: The persistent high rate of disability in people after stroke in Poland and globally requires continuous analysis of the effectiveness
of rehabilitation. This review of the global literature analyzes the effectiveness of two therapeutic concepts in relation to changes in the
autonomic nervous system and gait quality.

Material and Methods: We searched PubMed for available literature using keywords. The search included literature available in English
between January 2000 and June 2017.

Results: Most studies described in this literature review did not show any significant advantage in terms of effectiveness of neurorehabilitation
methods over conventional ones.

Condlusions: The effectiveness of rehabilitation focuses mainly on modulating brain plasticity associated with neurologic deficits in the
central nervous system, ignoring the autonomic nervous system.

Key words: autonomic nervous system after stroke, rehabilitation after stroke, autonomic nervous system disorders in stroke, gait analysis
after stroke, Bobath method after stroke

STRESZCZENIE

Wstep: Wysoki wskaznik niepetnosprawnosci u osob po przebytym udarze mézgu w Polsce i na Swiecie wymaga ciagtych analiz skutecznosci
rehabilitagji. Ponizszy przeglad Swiatowego pismiennictwa analizuje skuteczno$¢ dwéch koncepcji terapeutycznych w odniesieniu do zmian
autonomicznego ukfadu nerwowego oraz jakosci chodu.

Materiat i metody: Przeszukano bazy PubMed, pod katem dostepnego pismiennictwa uzywajac stéw kluczowych. Wyszukiwanie obejmo-
wato dostepna literature w jezyku angielskim w latach od stycznia 2000 roku do czerwca 2017 roku.

Wyniki: Wigkszos¢ badan przeprowadzonych i opisanych w biezacym przegladzie literatury nie wykazuje istotnej przewagi skutecznosci
metod neurorehabilitacyjnych nad modelem konwencjonalnym.

Whioski: Efektywnos¢ rehabilitacji koncentruje sie gtdwnie na modulowaniu plastyczno$ci mézgu powiazanej z deficytami neurologicznymi
w odniesieniu do osrodkowego uktadu nerwowego pomijajac autonomiczny uktad nerwowy.

Stowa kluczowe: autonomiczny uktad nerwowy po udarze mézgu, rehabilitacja po udarze mézqu, zaburzenia autonomicznego uktadu
nerwowego w udarze mozqu, analiza chodu po udarze, metoda Bobath po udarze mézqu
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INTRODUCTION

According to the WHO definition of 1980, stroke is a
clinical syndrome characterized by a sudden onset of focal
or global brain disturbances lasting more than 24 hours, due
solely to vascular causes [1]. The condition has a number of
negative consequences regarding health, social and professional
aspects [2, 3]. Stroke is a serious civilizational disease, with a
mortality rate which makes this condition world’s second most
common cause of death (11.9%). The scale of the problem is
further exacerbated by the alarming disability rate after stroke,
i.e. almost 33 million people worldwide in 2010 [4-6].

In Poland, stroke is the third most common cause of death
in general, and even more importantly, the most common
cause of permanent disability in the population of people over
55 years of age. In 2011, the total cost of hospitalizations due
to stroke in Poland amounted to approximately 545 million
PLN. This amount should be considered in addition to other
expenses incurred by the state budget, owing to reduced work
capacity and costs related to treatment and rehabilitation
following hospitalization [7, 8].

In view of the still alarmingly high rate of disability in
people after stroke, both globally and in Poland, as well as
the lack of standardized physiotherapy program (techniques,
workload, intensity, frequency), both in the acute and chronic
phases, the aim of this review was to analyze the literature
on changes in the autonomic nervous system (ANS) and
on gait analysis. Based on the available reports, we aimed
to establish whether systematic use of neurorehabilitation
methods affects the change in the activity of the autonomic
nervous system and the temporal-spatial gait parameters in
comparison with conventional therapeutic methods.

MATERIAL AND METHODS
SELECTION OF LITERATURE

Using the available meta-analyses, randomized clinical
trials and systematic literature reviews, we analyzed the
effect of neurorehabilitation on the assessment of changes
in the activity of the autonomic nervous system and on the
evaluation of temporal-spatial gait parameters in patients
after ischemic stroke. Due to the lower level of scientific
evidence, we excluded from our analysis: case series,
descriptive studies and case studies, as well as any studies
and articles that did not meet the inclusion criteria. We used
the following criteria to analyze the studies: (a) the term
“neurorehabilitation methods” covered two main therapies
commonly used in the rehabilitation of people after stroke
- Proprioceptive Neuromuscular Facilitation (PNF) and
Neuro-Developmental Treatment (NDT) following Bobath; (b)
conventional therapeutic methods included mobilization with
active and active—passive exercise a well as motor learning; (c)
we compared the impact of using these therapeutic methods
in modulating changes in the activity of the ANS, as well
as qualitative and quantitative changes in gait; (d) in terms
of modulation of the ANS, we considered the variability of
sinus rhythm and the sensitivity of changes in the activity
of the sympathetic and parasympathetic nervous systems
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in relation to kinesiotherapy; (e) considering therapeutic
methods in relation to gait changes, we took into account
basic temporal-spatial parameters.

STUDIES EXCLUDED FROM REVIEW:

1. Comparisons of conventional and special methods (Bo-
bath, PNF) with therapy employing neurorehabilitation
robots or biofeedback systems.

2. Prognostic studies with low reliability, in which study
groups were composed of fewer than 20 people.

3. Studies assessing gait improvement based on the impact
of biofeedback methods, physical therapy and treadmill
training programs.

4. Gaitanalysis only applies to people who walk autonomo-
usly over short distances without the need for orthopedic
supplies.

DATA SEARCH

In order to identify studies that met the inclusion criteria,
a systematic search of databases was carried out, and articles
avaijlable in PubMed were selected. The analysis is based on
multiple systematic reviews. Searches were performed using the
following 16 search phrases: Bobath, PNE neurorehabilitation,
Bobath comparison, autonomic nervous system, changes

in autonomic nervous system, HRV, modulation HRV, low
HRYV frequency, high HRV frequency, time-space parameters
of gait, parameters of gait after stroke, butterfly parameters
of gait, force foot of gait, ground reaction force, gait analysis.
Each of these search phrases was combined with the key word
“stroke”. The search was carried out manually and took into
account literature available in English between January 2000
and June 2017. Preliminary selection was based on the title
and summary, and if the summary was not available, the entire
article was read. Based on the type of the study, size of the
study group, interventions and endpoints, the articles were
divided into relevant and irrelevant. Initially, all irrelevant
publications were excluded. Subsequently, articles previously
identified as relevant were read in full and analyzed, and the
relevant information was extracted.

SEARCH RESULTS

9501 records were extracted from the systematic literature
search using the above key words. Of the items found, 364
articles were selected based on the title. After reading the
abstract, material and methods, and hypotheses formulated
in these 364 papers, 18 that met the inclusion criterion were
left. Eight articles concerned the analysis of the variability
of the autonomic nervous system and temporal-spatial
disturbances (Figure 1).

REVIEW AND DISCUSSION

The location of stroke and its clinical consequences are
undoubtedly linked to the CNS. Many authors, such as Kenzie J,
SemrauJ or Burke, in their publications discuss the advancement
and extent of neurological deficits, as well as the loss of motor capacity
based on damage to the appropriate cerebral cortical areas [9-11]. In
recent years, there have been an increasing number of reports and
publications related to the essential role of the ANS in the treatment
of patients after stroke. A clear opinion on the importance of
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Figure 1. Diagram showing the process of selecting studies for analysis

the ANS regulation in the treatment of stroke was presented
by Al-Qudah Z et al. in a 2015 article. The authors emphasized
that appropriate modulation of the ANS appears to be the new
therapeutic objective following stroke. They also stressed that
the post-stroke ANS dysfunction may be related to asymmetry
between the right and left hemispheres in terms of autonomic
change in the CNS, to potential damage to an area called the
insular cortex, and to the sex of the affected person [12, 13].
Many authors, such as Dorrance et al, perceive an imbalance
in the ANS after focal brain damage, with an increase in
the sympathetic component after a vascular incident at the
expense of reduction in the parasympathetic activity [14, 15].
Similar but more radical conclusions were expressed by
Constantinescu et al. By investigating 20 patients after stroke
(6 months following the incident), compared with a control
group, they noticed that parameters illustrating a parasympathetic
advantage in the time domain (rMSSD) and frequency (HF)
were higher in the left cerebral hemisphere compared with the
right hemisphere in patients with ischemic stroke (p < 0.01)
[13]. Korpelainen J et al. further emphasized that the above
imbalance is most noticeable in the acute phase following stroke.
The most common dysfunctions in the ANS after stroke include:
cardiac arrhythmias and blood pressure disturbances, asymmetric
perspiration with cold extremities, changes in vasomotor regulatory
systems, bladder and bowel dysfunction, impotence [16]. Heart
rate variability (HRV) is the best marker of ANS dysfunction
after ischemic stroke. The effective evaluation and analysis of
HRYV is based on the so-called time and frequency domain
evaluation. Korpelainen ] et al. examined 31 people after stroke
in the acute phase, and after 1 and 6 months observed significant
changes in the time and frequency domain in all three periods,
all of which were decreases compared with the control group
[15]. In 2016, Raphaely Beer N et al [17], in a study in people

Analysis in Patients with Ischemic Stroke Subjected to Neurorehabilitation

after stroke, assessed changes in heart rhythm regulation in
association with static and dynamic exercise at weeks 2 and 7
following a vascular incident, in relation to the control group, i.e.
healthy individuals. Their results showed that the extent of the
autonomic response to muscle contraction is associated with the
type of contraction and the time that elapsed after its occurrence.
Both those after stroke who were followed up 2 weeks after the
incident and those who were in followed up 7 weeks after the
incident had a higher heart rate and a lower variability of sinus
rhythm at rest compared with the control group. In a study in
103 people after a vascular incident, compared with the control
group, Colivicchi Fand etal [18] wrote that a reduction in most
of the ANS parameters is observed following brain infarction,
except LE/HF which increases, unlike other variables. This is a
confirmation of observations made by Dorrance et al [14, 15],
as well as those by Chen et al [19]. On the other hand, Bassi A
et al, who examined 23 patients in the subacute phase during
hospital rehabilitation, took a relatively different position and
showed a significant improvement in locomotor abilities with a
concurrent lack of changes in the HRV activity as measured by
a 24-hour Holter on days 20 and 50 after the vascular incident
[20].

In assessing the effectiveness of stroke improvement
methods in gait analysis, crucial parameters include the
center of pressure of the foot and the total body support
area. An analysis was carried out by Krukowska J et al, who
examined 72 patients after stroke and divided them into
4 subgroups with simple randomization [21]. In addition
to the improvement method, the criterion also applied to
the side of paresis. 35 treatment sessions were used over 6
weeks. Each patient was examined using a stability-alpha
platform before and after the improvement session. The
authors demonstrated a greater therapeutic effectiveness
of the Bobath method compared with the remaining forms
of improvement in all the criteria examined, except for the
side of paresis which was not statistically significant. Similar
conclusions were reached by Wang R et al [22] who studied
44 stroke patients divided into two randomized subgroups
and demonstrated a higher efficacy of Bobath therapy over
an orthopedic improvement program based on the follow-
up tests: Stroke Impairment Assessment Set (SIAS), Motor
Assessment Scale (MAS), Berg Balance Scale (BBS) and Stroke
Impact Scale (SIS). The assessment of participants concerned
functional limitations. Dickstein R et al [23], based on their
study in 196 people after ischemic stroke, consider that there
is no fundamental difference in the final effects between PNS,
Bobath therapy and the conventional rehabilitation model.
Despite such a large study group, it should be stressed that
the mean treatment time was only 16 days, while the final
study was based solely on the measurement of muscular
strength, joint mobility, general gait, muscle tension and
ADL. In a review paper by Pollock A et al [24], based on a
comprehensive literature analysis (96 studies, 10,401 patients
after stroke) in which nearly half of the studies were conducted
in China, the authors stressed the statistically significant
benefit of the use of early neurorehabilitation compared
with control groups receiving only standard patient care
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and not receiving any physical therapy. In view of the wide
variety of groups in the reviewed literature, the authors
considered that an optimal amount of neurorehabilitation
could not be determined. However, they clearly suggested
that none of the neurorehabilitation methods is more or
less effective in improving disability. They also stressed
the appropriateness of optimization and incorporation of
selected elements from different neurorehabilitation methods
based on the clearly defined and described in detail so-
called evidence-based physical treatments. In a systematic
review by Kollen B et al [25], the authors selected 16 out
of 2263 results, in which 813 patients met the criteria for
evaluation: sensorimotor control of upper and lower limbs,
dexterity, mobility, performance of daily activities, quality of
life, cost-effectiveness and balance. Only the latter parameter
was in favor of greater effectiveness of the Bobath method
compared with other therapies. The authors emphasized the lack
of evidence for greater effectiveness of the Bobath method
compared with other methods, ut pointed out many
methodological shortcomings in all review studies. In the final
conclusions, they mention the need for further high-quality
research, suggesting to the potential researchers the analysis
of evidence-based guidelines and not therapists’ individual
preferences. Krutulyte G et al., examining as many as 240
people after stroke, recognized the inferiority of the Bobath
method in respect to Motor Relearning Program (MRP),
mainly in relation to autonomy in daily life and the overall
assessment of mobility [26]. In contrast, Kiling M et al [27],
who examined speed and balance during walking using
TIS, STREAM, 10-MINUTE WALKING TEST and TUG,
emphasized the advantages of the Bobath method compared
with conventional exercises in relation to improvements in
trunk control, balance and walking speed. In an analysis of
the effectiveness of the Bobath neurorehabilitation method,
Mikotajewska E [28] examined a larger group of 60 patients
after an ischemic stroke subjected to 10 therapeutic sessions.
The author found positive effects of therapy and improvement
in terms of walking speed and cadence in 39 patients, and
a noticeable improvement in step width in 50 people. The
improvement in the gait of patients using the Bobath method
with task therapy was also demonstrated by Brock K and et al.
However, the patients were subjected to only six 1-hour sessions
over 2 weeks [29], which may raise concerns regarding the

Table 1. Summary of selected gait analysis studies

robustness of evidence. The primary goal of a study by Fulk G
et al was to estimate significant changes in gait speed in 44
patients (approximately 56 days after stroke). The authors
observed an average increase in gait speed by 0.17-0.19 m/s
compared with the pre-rehabilitation tests [30]. Lee K et al,
based on their own research, concluded that trunk control
is a strong predictive factor in everyday life activities and
that good coordination between the trunk and the pelvis is
essential during gait. The authors considered that the recovery
of trunk mobility after ischemic stroke varies between 45%
and 71%. They also stressed that abnormal movements of
the pelvis during gait reduces the ability to maintain balance
and walking speed [31]. Hsiao H et al analyzed the gait
of 45 patients after stroke before and immediately after a
12-week training cycle, divided into 3 groups, taking into
account the characteristics of the training program. In all
groups, an increase in Training Limb Angle (TLA), the major
factor in increasing propulsion strength, was achieved [32].
A monograph by Krawczyk M highlights the particular
importance of the impact of changes in gait characteristics
on each other, and not only on the single characteristic that
each of them concerns. A relative analysis of correlations
between all characteristics of gait allows making reliable
assumptions regarding changes in the assessed pattern
relative to therapy [33]. Similarly, Patterson K et al [34]
suggested that studies involving gait analysis should focus
on establishing the internal variability of many parameters
relative to each other, such as step width, stance phase time,
swing phase time, double-support time, and gate symmetry
ratio and index. Analysis based on individual parameters does
not meet the criterion of reliability. Srivastava A et al [35]
examined 40 people after stroke who were subjected to
a 4-week training cycle (90 min per session) including
resistance exercises of the legs and gait training to improve
their mobility. A significant improvement was obtained in
Scandinavian Stroke Scale — SSS, Berg Balance scale - BBS,
Functional Ambulation Category, speed in a 10 m walk test
— WS, Barthel Index - BI [33].

Most studies described in this literature review did not
show any significant advantage in terms of effectiveness
of neurorehabilitation methods over conventional ones in
respect to both gait analysis and the variability of the ANS.
However, it should be stressed that in many publications,

Flrst author Number of patients Age Treatment time Parameters studied
Krukowska J 72 patients 20-69 35 sessions total support area, path length
Lee K 23 patients 20-71 Comg;zha?;g/;?zﬁgﬂnent balance disturbances, gait speed
Kiling M 22 patients mean 55 3% 1h/weekly distance walk time, functional mobility
Mikotajewska E 60 patients mean 65.7 5% 0.5h/ weekly Gait speed, cadence, step width, ADL
Brock K 26 patients mean 61.3 6X1h. cadence and gait speed
Hsiao H 45 patients mean 58.9 3% 36 min / weekly assessment of ground response force
Fulk G 44 patients no information 10 sessions qait speed
Srivastava A 40 patients 22-65 20 sessions, 90 min each qait speed
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evaluation of effectiveness and improvement after therapy is
based on very general and simple effectiveness analyses. They
are often limited to functional tests or participation assessments
[22, 23, 36]. Some publications are also based on studies in
which study groups undergo very short therapies (2-3 weeks).
There is still a lack of studies looking at the cumulative impact
of neurorehabilitation on the ANS [22, 23]. A summary of
the studies discussed is presented in Table 1.

CONCLUSIONS

The broad range of therapeutic methods for patients after
ischemic stroke, lack of systematic “step-by-step” procedures,
insufficient sensitivity of diagnostic/evaluation tests and
constantly high persistent disability rate may raise controversies
and put under discussion the following conclusions:

The assessment of rehabilitation effectiveness parameters
based on body functions, activities and simple scales should
be extended to a wider range of diagnostic/clinical studies
employing evidence-based medicine.

The extraordinary sensitivity of the ANS (taking into
account the vascular etiology of stroke) can be an effective
predictor of therapeutic effectiveness.

Thelack of a clear position on the effectiveness of therapeutic
methods used after stroke is often a result of non-existent
methodological principles in both quantitative and qualitative
aspects.
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BALNEOKOSMETYKI

Dlaczego Balneokosmetyki sq takie wyjgtkowe i co wyrdznia je od innych dermokosmetykow?

Za sukces uzdrowiskowych Balneokosmetykéw odpowiada najsilniejsza na $wiecie lecznicza woda, okrzyknieta "woda zycia"
oraz nowoczesna formula zawierajaca tylko naturalne skladniki aktywne. Co wazne, w ich skladzie nie znajdziemy barwnikéw
oraz rakotwodrczych parabendw niestety nadal czgsto wystepujacych w kosmetykach.

Warto dodac¢, ze kosmetyki sa weganskie i w ponad 90% bazuja na naturalnych skladnikach.

To wlaénie, dzigki zawartej w Balneokosmetykach leczniczej wodzie siarczkowej, jak wyczytaliémy majacej ponad 2 miliony lat (1)
skutecznie zazegna¢ mozna problemy skorne, takie jak:

- wagry, tradzik (nie tylko ten mlodzienczy), nadmierne blyszczenie sie skory, upiez, przesuszona skora (tuszczyca, AZS),
przebarwienia, a nawet cellulit.

Oczywiscie kazdy nie majacy tych probleméw znajdzie kosmetyk dla siebie.

Zdecydowanym hitem tych dermokosmetykow jest zestaw "4 kroki do doskonatej skory"!

Seria stworzona z mysla o pielegnacji skory tlustej i mieszanej ze sklonnoscig do wykwitéw tradzikowych
i zaskdrnikow, sklada sie z Bestselleru — Biosiarczkowego zelu gleboko oczyszczajacego do mycia twarzy 2wl,
Biosiarczkowej maski oczyszczajaco — wygtadzajacej do twarzy, szyi i dekoltu, Biosiarczkowego kremu do twarzy usuwajacego niedoskonatosci
skory oraz Biosiarczkowego Zelu punktowego na wypryski.

Jednak na miano prawdziwego bestselleru zastuzyta Biosiarczkowa kapiel mineralna. To swoistego rodzaju przedluzenie kuracji uzdrowiskowej
w zaciszu swojej tazienki. 500 ml produktu zawiera w sobie bowiem az 50% zawarto$ci wspomnianej — najsilniejszej na $wiecie
leczniczej wody siarczkowej ze zrédla ,,Malina” w Solcu-Zdroju. Otdz ta krélowa, jak ja nazywaja klienci, Balneokosmetykéw zawiera az 91%
skladnikéw pochodzenia naturalnego, zapewnia doskonala pielegnacje skory przesuszonej i normalnej, oraz uzupelnienie pielegnacji skory
problematycznej z tendencjg do wykwitdéw skdrnych, tojotoku i luszczycy. Rozmigkeza naskdrek i zwigksza przenikanie zwigzkow siarki i jodu
poprzez skore do narzagdéw wewnetrznych poprawiajac krazenie obwodowe i wplywajac korzystnie
na stan chrzastek stawowych oraz ruchomo$¢ stawéw.

Sprawdzili$my réwniez serie EKO-logiczna o cudnych zapachu lesnych malin.

To jedne z tych kosmetykdow, w ktorych mozna zakochac sie od pierwszego wejrzenia.

Warty polecenia jest Malinowy peeling do ciala, ktéry ztuszczy nasz martwy naskorek dzieki pestkom malin. Jego wyglad przypomina nam sorbet
owocowy, co poteguje przyjemne doznania. Na pewno sprobujemy jeszcze malinowego zelu do mycia ciala,
masta do ciala i jego mniejszej wersji - masetka do torebki oraz ciekawego cho¢by z nazwy Malinowego kremu do rak na noc.

Warto jednak przekona¢ si¢ o skutecznoéci Balneokosmetykow na wlasnej skorze.

Wiecej produktéw zobacz na stronie i wybierz kosmetyk dla siebie:

www.balneokosmetyki.pl
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STRESZCZENIE

Wstep: Zespot Devica (ang. neuromyelitis optica — NMO) autoimmunologiczna choroba osrodkowego uktadu nerwowego (OUN) o charakterze za-
palno-demielinizacyjnym, przewlektym, nawracajacym, w ktdrym wiasny uktad odpornosciowy atakuje rdzen kregowy i nerwy wzrokowe.
Materiat i metody: Autorzy przedstawili opis przypadku 54-letniej kobiety z rozpoznanym od 2 lat zespotem Devica. W badaniu fizjotera-
peutycznym stwierdzono: zaburzenia widzenia, zaburzenia réwnowagi, ostabienie sity miesniowej koriczyn gérnych i dolnych, chdd niepewny,
chwiejny za pomoca halkonika. Do obiektywnego monitorowania postepow leczenia usprawniajacego na poczatku i na koricu terapii przepro-
wadzono nastepujace skale funkcjonalne Barthel Index, test Brunnstrom, Rankin Scale, skale Ashworth'a oraz test Lovetta i test drogi 20 m.
W procesie usprawniania fizjoterapeutycznego wykorzystano wzorce i techniki wg metody PNF (ang. proprioceptive neuromuscular facilitation
— PNF). Cwiczenia korygujace nieprawidtowe napiecie miesniowe oraz ¢wiczenia wzmacniajace tutdw i koriczyny dolne.

Wyniki: W wyniku zastosowanego kompleksowego postepowania rehabilitacyjnego uzyskano wzmocnienie sity migsniowej koriczyn gor-
nych i dolnych (w skali Lovetta P/L bark 5/5, fokie¢ 5/5, reka 5/5, biodro 4+/4+, kolano 4+/4+, stopa 4+/4-+), wzmocniono site miesniowa
pozostatych miesni posturalnych; uzyskano poprawe sprawnos$ci manualnej obu dfoni, poprawe koordynacji i rownowagi.

Whioski: Multidyscyplinarny, indywidualnie dobrany program rehabilitacji wywotuje korzystne efekty w procesie leczenia pacjentow z ze-
spotem Devica.

Stowa kluczowe: zesp6t Devica, NMO, rehabilitacja, metoda PNF, plazmafereza

SUMMARY

Introduction: Devic’s syndrome also known as neuromyelitis optica is an autoimmune disease of central nervous system (CNS).It has an
inflammatory, demyelizatory, chronic and relapsing nature, where ones own immune system attacks the spinal cord and optic nerves.
Material and Methods: The authors presented a case report of a 54-year-old woman diagnosed with Devic’s syndrome 2 years ago. The
physiotherapeutic examination revealed: visual and balance disturbances, decrease in muscle strength of upper and lower limbs, unsteady
and shaky gait with a need to use a zimmer frame. At the start and at the end of a therapy, to objectively monitor the progress of rehabilitation
treatment, a number of functional tests were used that included: Barthel Index, Brunnstrom’s test, Rankin Scale, Ashworth’s scale, Lovett’s test
and a timed 20m walk. In physiotherapeutic treatment process patterns and techniques of PNF (prioprioceptive neuromuscular facilitation)
ware used as well as exercise to correct muscles tone and strengthening exercise of trunk and lower limbs.

Results: As a result of applying a comprehensive rehabilitation approach an increase of muscles strength of upper and lower limbs was
obtained (Lovett’s scale R/L: shoulder 5/5, elbow 5/5, hand 5/5, hip 4+/4+, knee 4+/4+, foot 4+/4-+). In addition all postural muscles gained
in strength and an improvement in hands dexterity, body coordination and balance was noticed.

Condlusion: Multidisciplinary approach and an individually selected rehabilitation program proves to show beneficial effects in a treatment
process of patients with Devic’s syndrome.

Key words: Devic's syndrome, NMO, rehabilitation, PNF, plasmapheresis

Acta Balneol, TOM LXIII, Nr 1(163);2021:78-83
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WSTEP

Zespol Devica to zapalenie nerwow wzrokowych i rdzenia
NMO (ang. neuromyelitis optica - NMO). Jest autoimmuno-
logiczna chorobg osrodkowego uktadu nerwowego (OUN)
o charakterze zapalno-demielinizacyjnym, przewleklym,
nawracajagcym, w ktorym wiasny uktad odpornosciowy atakuje
rdzen kregowy i nerwy wzrokowe [1-3]. NMO charaktery-
zuje sie obecnoscig przeciwcial przeciwko akwaporynie-4
immunoglobulinie G (AQP4-IgG) w surowicy [4-6]. Zmiany
degeneracyjne sa nieodwracalne i prowadza do deficytéw
neurologicznych. W zwigzku z tym choroba moze prowa-
dzi¢ do $lepoty i calkowitego porazenia migéni. Schorzenie
neurologiczne NMO po raz pierwszy zostalo opisane przez
francuskiego neurologa Eugene’a Devica w 1874 roku i choroba
otrzymala wowczas nazwe neuromyeliteoptique i sugerowa-
no jej zwiazek ze stwardnieniem rozsianym (ang. multiple
sclerosis — MS). Dopiero w latach 90. XX wieku wyniki prze-
prowadzonych badan immunohistopatologicznych pozwolily
zakwalifikowaé¢ NMO do choréb immunologicznych uktadu
nerwowego [6]. Zespo6l Devica u biatych stanowi ponizej
1% zachorowan na choroby demielinizacyjne centralnego
ukladu nerwowego. Poczatek zespotu jest rézny, od wieku
mlodzienczego do wieku dorostego, z mediang szczytowej
zapadalnosci wérdd oséb w wieku przed 40. rokiem Zycia —
ok. 10 lat pdzniej niz w typowym stwardnieniu rozsianym
SM [7]. Podobnie jak SM, NMO czgsciej wystepuje u kobiet
(okoto 85% chorych) niz u mezczyzn [8]. Opisano takze
rzadkie przypadki rodzinnego wystepowania schorzenia
(ok. 3%) [9]. Choroba zaczyna sie nagle, najczesciej przyczyna
jest stres z jednoczesnym oslabieniem organizmu infekcja-
mi — przeziebienie czy zapalenie opon mézgowych, a takze
chorobami (para)reumatycznymi, metabolicznymi, (para)
nowotworowymi lub toksynami [1]. W 2006 r. w badaniu
Wingerchuk i wsp. [10] zaproponowano kryteria definiowania
zespolu, podajac imponujacg wiarygodnosé 99% i swoistosé
90%. Do gléwnych kryteriéw charakteryzujacych NMO na-
lezg: 1) zapalenie nerwu wzrokowego, 2) zapalenie rdzenia
kregowego i dodatkowo konieczna jest obecno$¢ co najmniej
dwoch z trzech kryteriéw pomocniczych: 1)zmian w rezo-
nansie magnetycznym rdzenia kregowego rozciagajacych
sie na dlugosci co najmniej 3 segmentéw; 2) obecnosci
przeciwcial przeciwko akwaporynie 4-NMO-IgG (moga
wystepowac u 15-30% chorych); 3) MRI mézgu bez zmian
typowych dla zmian demielinizacyjnych typowych w SM
[1,4,5,10].

PRZEBIEG | OBJAWY ZESPOLU DEVICA

Zespot Devica przebiega rzutami, tzn. po pierwszym
ataku choroby nastepuje okres (niezbyt dlugi) znacznego
ustgpienia objawow. Potem pojawia si¢ nastepny rzut choro-
by, ktéry zwykle jest silniejszy od poprzedniego. Naturalny
przebieg choroby jest zazwyczaj cigzki, od poczatku choroby
remisje nie s3 calkowite i po kazdym rzucie pozostaja objawy
rezydualne - z tego powodu szybko dochodzi do narasta-
nia niesprawnosci. Typowa dla zespolu Devica dynamika
rzutu polega na powolnym narastaniu objaw6w az do fazy
plateau, a nastepnie na stopniowym (i zazwyczaj tylko cze-
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$ciowym) wycofywaniu si¢ objawéw. Stopniowe narastanie
objawdw rezydualnych utrzymujacych sie po kazdym rzucie
powoduje progresje w zakresie zaburzen widzenia, objawow
ruchowych, czuciowych, zaburzen funkcji zwieraczy, dlatego
bardzo istotne s3 wczesne rozpoznanie i wdroZenie leczenia
hamujacego progresje choroby [6].

Wiréd najczestszych objawow wymienia sie:

« oslabienie sily mi¢$niowej, zniesienie odruchéw [11],

« zaburzenie czucia ponizej miejsca uszkodzenia,

« mioklonie rdzeniowe,

« parastezje,

« niedowtad czeéciowy lub zupelny czterech konczyn naraz lub
osobno, o charakterze spastycznym lub wiotkim [12, 13],

o pozagalkowe zapalenie nerwéw wzrokowych - skutkiem
jest pogorszenie jakosci widzenia, zamazany obraz, jed-
no- lub nawet obustronna utrata wzroku [14].

Dodatkowo moga wystepowac nastepujace objawy: migreny,
zaburzenia rdwnowagi, zawroty glowy, zespot uszkodzenia
»area postrema’ (nudnoéci, wymioty, chroniczna czkawka),
poczucie bezustannego zmeczenia, porazenie mie$ni przepo-
ny, pecherza moczowego, jelit i zwieraczy oraz ograniczenie
dysfunkeji seksualnych (w wyniku paralizu nerwéw i migéni)
[1, 12]. Wystepuja takze zaburzenia mowy i oddychania,
podwdjne widzenie oraz bezsenno$¢ [1].

W rozpoznaniu zespolu Devica duzg wage przywiazuje si¢
do wyspecjalizowanej oraz wszechstronnej diagnostyki.

Podstawowe badania obrazowe i laboratoryjne obejmuja:

o RM - najczedciej rdzenia kregowego, mézgu z nerwami

wzrokowymi i calego mézgowia (w badaniu MRI stwierdza
sie widoczne sasiadujace zmiany na dlugosci co najmniej
3 kregdw — charakterystyczne martwicze ,,jamki’, uszko-
dzenie pola najdalszego, poprzeczne zapalenie rdzenia; lub
bez zmian w MRI ale obecne zmiany w obrebie skrzyzo-
wania wzrokowego lub w nerwach wzrokowych) [13];
Naktucie ledzwiowe (punkcje ledzwiowa) i badanie pty-
nu mézgowo-rdzeniowego, w badaniu ptynu mézgowo-
rdzeniowego (ang. cerebrospinal fluid - CSF) stwierdza si¢
podwyzszone stezenie bialka oraz pleocytoze, najczesciej
o charakterze jednojadrzastym. Wyraznie rzadziej niz
w SM wystepuja prazki oligoklonalne i dodatni wynik
reakcji MRZ (Measles, Rubella, Zoster); odra, rézyczka,
potpasiec [11];

o Badania krwi, m.in. na obecnos¢ przeciwcial NMO-IgG
W surowicy.

Do prawidlowej diagnostyki niezbedne jest rowniez prze-
prowadzenie doktadnych badan fizykalnych (tj. ogladania,
opukiwania i ostuchiwania przez lekarza) oraz indywidualnego
szczegolowego wywiadu klinicznego z chorym [1].

Cele leczenia:

 Remisja objawow gléwnych i towarzyszacych;

 Dlugotrwala stabilizacja choroby poprzez zapobieganie
nawrotom;

o Leczenie objawowe [15].

Niezbedne jest wezesne wdrozenie terapii modyfikujacej
przebieg choroby. Dotad nie ma zarejestrowanego odpowied-
niego leku, czgsto jednak stosowane sa leki immunosupresyj-
ne (cytostatyki: mitoksantron, azatiopryna, cyklofosfamid)



w polaczeniu z doustnymi dawkami glikokortykosteroidow
oraz prewencyjne cykle plazmaferezy. W leczeniu znalazly
réwniez zastosowanie przeciwciata monoklonalne [16]. Chory
moze skorzystaé z tzw. terapii biologicznej czyli produkowa-
nych za pomocg technik biologii molekularnej przeciwciat
(np. rituksymabu, okrelizumabu), uposledzajacych funkcje
limfocytéw B (komérek produkujacych przeciwciata) [1].

MATERIAL | METODY
OPIS PRYPADKU. WYWIAD

Pacjentka lat 54, z rozpoznanym od 2 lat zespolem Devica,
zostala przyjeta do oddziatu rehabilitacji neurologicznej celem
usprawniania oraz poprawy ogélnej sprawnosci. Rozpoznanie
NMO zostato potwierdzone dodatnimi przeciwcialami prze-
ciwko akwaporynie-4 i obecnoscig hiperintensywnej zmiany
w obrazach T2-zaleznych w rdzeniu kr¢gowym i lewym nerwie
wzrokowym na obrazach rezonansu magnetycznego.

Choroba ujawnita sie, po roku od zmiany miejsca za-
mieszkania i stylu Zycia. Przebieg choroby agresywny, pro-
gresujacy. Rehabilitacja dwa razy w tygodniu, dwa raz do
roku uczestnictwo w turnusie rehabilitacyjnym (facznie 8
tygodni). Leczenie farmakologiczne: po potwierdzeniu choroby
pacjentka zostata zakwalifikowana do terapii mitoksantronem.
Przyjmuje takze sirdalud, a co trzy miesigce wlew immuno-
globulin. Poddawana jest takze zabiegom plazmaferezy, a przy
pogorszeniu stanu zdrowia przewleklej sterydoterapii.

BADANIE FIZJOTERAPEUTYCZNE

W badaniu fizjoterapeutycznym stwierdzono: zaburzenia
réwnowagi, oslabienie sity mie$niowej koniczyn gérnych
i dolnych. W badaniu przedmiotowym przy przyjeciu: za-
burzenia widzenia, kontakt logiczny, labilno$¢ emocjonalna.
Nieostre widzenie. Oczoplas poziomy przy skrajnym spojrzeniu
w prawo lub w lewo. Sifa mi¢$niowa koriczyn P/L wg skali
Lovetta: bark 4-/4, fokie¢ 4-/4, reka 4-/4, biodro 3/3, kolano
3/3, stopa 3/3; odruchy $ciegniste wygérowane (KKD>KKG),
ataksja 4-konczynowa z przewaga KKD, przeczulica skory
w obrebie KKD, ruchy precyzyjne i czucie powierzchowne
zachowane, zaburzenia czucia glebokiego, proba Romberga
chwiejna, nie stwierdzono objawu Babinskiego obustronnie,
chéd chwiejny, niepewny za pomocg balkonika. W badaniu
zaznaczone wzmozone napiecie konczyn dolnych (skala
Ashwortha 2). Chdd sztywny na szerokiej podstawie bez
kontrrotacji tutowia, problem z fazg przenoszenia chodu,
skrajnie ograniczony ruch zgiecia stawow kolanowych w mo-
mencie ruchu w przdd, ataksja chodu. Do obiektywnego
monitorowania postepow terapii przeprowadzono na poczatku
inakoncu procesu usprawniania nastepujace skale: Barthel
Index, test Brunnstrom, Rankin Scale, skale Ashwortha, test
Lovetta i test drogi 20 m.

PLAN LECZENIA

Pacjentka chciataby chodzi¢ po schodach i po ulicy, zeby
moc robi¢ zakupy, nie bojac si¢ upadku, a takze przej$¢ na
drugga strone ulicy (zwickszenie poczucia bezpieczenistwa).
Funkcje reki uwaza za wystarczajace do wykonywania czynnosci
dnia codziennego. Kolejnos¢ oddziatywan terapeutycznych
przebiegala od tancuchéw zamknietych do otwartych, od
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ruchéw globalnych do selektywnych, od duzej ptaszczyzny
podparcia do matej, od ruchéw wolnych do szybkich. Istotnym
elementem w terapii byto zastosowanie zasad nauczania mo-
torycznego poprzez $wiadomga kontrole ruchu, samodzielne
wykonanie czynno$ci, wielokrotne powtarzanie, zmiennos¢
warunkow oraz automatyzacje funkeji.

Cele postepowania fizjoterapeutycznego:

» zahamowanie lub obnizenie narastajacej niesprawnosci
ruchowej [17],

« regulacja napigcia mi¢éniowego,

» poprawa czucia glebokiego,

o poprawa stabilizacji,

« zmniejszenie bdlu,

» wzmocnienie gorsetu miesniowego,

o reedukacja postawy i wzorca chodu.

Osiagniecie postawionych celow jakie stawia przed
sobg fizjoterapia zapewniajg indywidualnie dobrane ¢wi-
czenia oraz odpowiednio planowana aktywno$¢ ruchowa.
Gléwnie sg to ¢wiczenia korygujace nieprawidlowe napigcie
mie$niowe oraz ¢wiczenia wzmacniajace tuléw i konczyny
dolne [18, 19].

Przykladem stosowanej terapii opierajacej si¢ na podsta-
wach neurofizjologicznych jest koncepcja Proprioceptywnego
Torowania Nerwowo-Mig$niowego (ang. Proprioceptive
Neuromuscular Facilitation - PNF) [20, 21]. Koncepcja PNF jest
propozycja usprawniania, manifestujacych sie zaburzeniami
pracy miesni na obwodzie, dysfunkcji nerwowo-mies$niowych za
pomoca torowania i ufatwiania przeplywu informacji, gléwnie
przez stymulacje proprioreceptoréw. Cel ten mozliwy jest do
osiaggniecia przez uzycie odpowiednich wzorcéw ruchowych.
Istotne miejsce w terapii zajmuje analiza oraz nauka chodu
i w elementarnym ujeciu jego reedukacja. Atencja dla tych
wlagnie elementéw usprawniania §wiadczy o ich zlozono$ci
i potrzebie zintensyfikowania dziatan terapeutycznych [22].
W terapii wykorzystano wzorce i techniki metody PNE. Istotng
role w postepowaniu odgrywa zmniejszenie sztywno$ci migéni
poprzez prace ekscentryczng, poprawe jakosci chodu (fazy
przenoszenia i podporu) oraz wytrzymalosci pacjentki. Do
normalizacji napiecia mig$niowego wykorzystano fizjolo-
giczny ruch tréjplaszczyznowy z zaznaczeniem komponenty
rotacyjnej oraz oddzialywanie na strukturze poprzez docisk,
ucisk i elongacje. Kolejno$¢ oddzialywan terapeutycznych
przebiegata od tancuchéw zamknietych do otwartych, od
ruchéw globalnych do selektywnych, od ruchéw wolnych
do szybkich, od duzej ptaszczyzny podparcia do male;j.

POSTEPOWANIE FIZJOTERAPEUTYCZNE

Zgodnie z fazami kontroli motorycznej terapia przebiegata
w pozycjach niskich na materacu, poprzez terapie w siadzie,
po terapie w pozycji stojacej — aktywacje chodu :

« stymulacja tutowia poprzez przetaczanie ze zgigciem kon-
czyn dolnych (kkd) (wzorzec bilateralny) — zastosowanie
techniki agonistycznej, rytmiczne pobudzanie ruchu, po-
zwalajacej na ponowng nauke ruchu;

« stymulacja tulowia — obroty z zastosowaniem wzorcow
topatki i miednicy, technika agonistyczna, kombinacja
skurczéw izotonicznych (ryc.1);
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o wspomaganie przebiegu ruchu podczas zmian pozycji:
przejécia z lezenia do siadu z wykorzystaniem techniki
dynamicznej zwrotnosci ciaglej wykorzystujacej naprze-
mienng prace mieéni, tym samym podnoszac ich wytrzy-
mato$¢ oraz site (ryc. 2);

o facilitacja oddychania torem zebrowym (¢wiczenie odde-
chowe poprawiajace elastyczno$¢ mieéni grzbietu) (ryc. 3);

o stymulacja tylopochylenia miednicy - zastosowanie tech-
niki agonistycznej, rytmiczne pobudzanie ruchu, pozwa-
lajacej na poprawe koordynacji i czucia ruchu;

o stymulacja mie$ni grzbietu z wykorzystaniem wzorcéw
tutowia choppingu i liftingu z wykorzystaniem techniki
dynamicznej, zwrotnosci ciaglej, umozliwiajacej poprawe
wytrzymalo$ci i zmniejszenie napiecia mig$niowego;

o rocking i sooting miednicy (ryc. 4);

o pracanad ustabilizowaniem tulowia w pozycji kleku pod-
partego z wykorzystaniem techniki stabilizacji zwrotnej
(ryc. 5);

o reedukacja chodu, stymulacja fazy przenoszenia i pod-
poru (ryc. 6).

WYNIKI

W trakcie hospitalizacji pacjentka wydolna krazeniowo
i oddechowo, w oddziale zostata objeta terapig psychologicz-
ng; w wyniku zastosowanego kompleksowego postepowania
rehabilitacyjnego uzyskano wzmocnienie sity miesniowej
konczyn gérnych i dolnych (w skali Lovetta P/L bark 5/5,
tokiec 5/5, reka 5/5, biodro 4+/4+, kolano 4+/4+, stopa 4+/4+),

Rycina 1. Stymulacja tutowia poprzez obroty z wyprostem koficzyn dolnych Rycina 3. Torowanie oddychania torem zebrowym
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Rycina 6. Stymulacja migsnia czworogtowego w pracy ekscentrycznej (faza LR)

wzrost sity mie$niowej pozostatych mieéni posturalnych;
uzyskano poprawe sprawnosci manualnej obu dloni, poprawe
koordynacji i réwnowagi. Aktualnie pacjentka porusza sie
samodzielnie (chdd chwiejny na szerokiej podstawie).
Ocena postepu usprawniania:
Barthel Index (100)  75/86
Test Brunnstrom (18) 11/14
Rankin Scale (5) 3/3
Skala Ashwortha 2/-2
Test drogi 20 m - poczatkowy 35 krokéw w 26 sekund
z podpérka czterokotowa konicowy 33
kroki w 21 sekund samodzielnie
Poza kinezyterapig w procesie usprawniania pacjentki
zastosowano zabiegi z zakresu hydroterapii (kapiele wirowe
KKD i KKG). Pacjentka przebywata w oddziale neuroreha-
bilitacji 42 dni.
PODSUMOWANIE

Multidyscyplinarny, indywidualnie dobrany program
rehabilitacji moze wywota¢ korzystne efekty w procesie le-
czenia pacjentow z NMO. W procesie usprawnia fizjotera-
peutycznego uzyskano poprawe w zakresie sity mie$niowej,
jakosci chodu, zakresu ruchomosci, oraz poprawe ogélnej
motoryki. Pomimo opuszczenia oddziatu pacjentka nadal
wymaga rehabilitacji, zwlaszcza z zakresu kinezyterapii
i hydroterapii, ktére moga si¢ przyczyni¢ do zmniejszenia
deficytéw motorycznych.
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